




















Foreword

The thethods of modern warfare and its wide deployment of forces make effec-
tive communications one of the vital elements of victory. In the higher levels of
command in the Army this is the responsibility of the Signal Corps. Actually, war
laid far greater demands on Signal troops and equipment than the War Depart-
ment had anticipated, and the rapid development of electronic devices continued
to multiply these demands. For this reason, rather than through any fault of its
own, the Signal Corps was perhaps the least ready of the technical services for the
missions assigned to it after Pearl Harbor. That the Corps managed as well as it
did to meet the demands of war was a tribute to the preparations described in the
preceding volume of this subseries. The Corps’ burgeoning activities during 1942
and the first half of 1943 are the theme of this second volume.

Based for the most part on War Department records, especially those of the
Chief Signal Officer, the present history generally reflects his point of view. After
March 1942 each of the technical services had its special problems within the fold
of the Army Service Forces. Those of the Signal Corps were in some respects
unique, and led to a partial decentralization of its functions from 1943 onward
rather than to the centralized and autonomous control of Army communications
that many Signal officers, including the Chief Signal Officer, wanted. The present
volume shows how cffectively, despite its organizational problems, the Corps man-
aged in the period under review to prepare for its intricate and world-wide mission
in the final war years.

ALBERT C. SMITH
Washington, D. C. Maj. Gen., U. S. A.
3 December 1954 Chief of Military History
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Preface

The scope of this, the second ¢olume devoted to the history of the Signal Corps
during World War II, covers the events of 1942 and the first six months of 1943.
Like the first volume in the subseries, The Emergency, by Dr. Dulany Terrett,
this book presents a broad, panoramic view of the progress and problems, the
defeats and triumphs, of a technical service in wartime. Since the time span covers
only eighteen months, it has been possible to examine certain operations in con-
siderable detail. Such emphasis on particular matters should not be taken to mean
that they are necessarily more important than others which are touched upon
lightly or omitted altogether, but only that they are illustrative or typical of the
three main streams of Signal Corps effort. Research and development, training,
and supply each swelled so quickly to proportions so vast that they almost engulfed
the Signal Corps in the first year of war. How the Corps met the test is the subject
matter of this volume.

The treatment is in general chronological. The story opens with an account of
the beginning, for the United States, of the war itself: those tense moments on
the Hawaiian Island of Oahu when two young Signal Corps men at their radar
picked up and tracked the Japanese bombers winging in to attack Pearl Harbor.
Succeeding chapters carry the account forward on a broad front through the fol-
lowing months of severe shortages, worried production efforts, and feverish prepa-
rations for the first tests in combat with the enemy. They present the confusions
and frustrations that attended the Army’s call for signal specialists and items of
signal equipment in incredible numbers. The story is told from the viewpoint of the
Office of the Chief Signal Officer in Washington, where the important decisions
were made that laid the groundwork for the eventually triumphant outcome. This
viewpoint permits only side glances at Signal Corps activity in the theaters around
the world until mid-1943, detailed theater accounts being reserved for the third
and last volume in the Signal Corps’ World War II subseries. Finally, this volume
touches upon two problems not unlike those experienced by some other technical
services: how the Signal Corps fared within the framework of the conglomerate
Army Service Forces, and how a conflict between development and procurement,
and between operations and both, reached a crisis. The book ends with this crisis
brought into focus in a conflict which led to the retirement of the Chief Signal
Officer, but which brought forth no solid solution.
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This book is a product of truly collaborative effort. Four writers working to-
gether produced the first draft, often two or more having labored over the same
chapter. The chronological arrangement is owed to Dr. Terrett, until mid-1952
the chief of the Signal Corps historical office when it was located in the Office of
the Chief of Military History. The contents of the book are in general handled
according to subject in time segments: first, through the early months of the war,
then through the second half of 1942, and finally through the first half of 1943.
Only one subject receives strictly topical treatment. It is Signal Corps photography,
or the story of the Army Pictorial Service, which Chapter XIII covers for the entire
18-month period. The research and writing on the procurement and supply
chapters are principally the work of Mrs. Harris, the training chapters the work of
Miss Oakes, and the equipment studies the work of Dr. Thompson. The final
reworking and revision of the first draft, together with much additional research
and writing, were accomplished by Dr. Thompson and Mrs. Harris after this office
was reorganized within the Signal Corps in August 1952.

The authors are indebted to the Historical Section which existed in the Signal
Corps from 1943 to early 1947 and whose members compiled a number of useful
monograph studies, recorded many interviews, and collected a considerable
quantity of valuable historical files. A large debt is owed to Mrs. Helen Sawka for
her faithful and meticulous care and accuracy in checking and typing the manu-
script throughout its several drafts and revisions. The authors are grateful for the
corrections and comments of the many Signal Corps officers and personnel who
reviewed the manuscript. They recognize, too, the invaluable advice and sugges-
tions of those in the Office of the Chief of Military History who supervised and
edited the text, especially Lt. Col. Leo ]J. Meyer, the Deputy Chief Historian,
Dr. Stetson Conn, his successor, and Miss Ruth Stout, the editor of the subseries.
Many thanks are due likewise to others who aided the editorial process: Mr.
David Jaffé, Mrs. Loretto Stevens, and the photographic editor, Maj. Arthur T.
Lawry, who searched out and prepared the illustrations.

Washington, D. C. GEORGE RAYNOR THOMPSON
3 December 1954 Chief, Historical Division Signal Corps
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CHAPTER 1

December 1941

“This Is Not Drll”

At four o’clock on the morning of 7
December 1941, two U. S. Army signalmen
switched on the radar at their station near
the northernmost point of Oahu. They
would be on duty until seven, when a truck
would call to take them back to the post
for breakfast. The rest of the day would be
theirs, for it was Sunday, and the big
SCR-270 radar would be closed down until
the next early morning shift. Along with
five other mobile stations spotted around
the perimeter of the island until the per-
manent sites could be made ready, the
Opana radar was intended to operate for
two hours before dawn and one afterward,
according to the latest operating schedule
agreed upon under the past week’s alert.*

Throughout the Hawaiian Department
the alert had been ordered rather suddenly
on Thanksgiving Day, and instructed all
troops to be on guard against acts of sabo-
tage. The Honolulu Advertiser had printed

" Pearl Harbor Attack: Hearings Before the Joint
Committee on the Investigation of the Pearl Har-
bor Attack (Washington, 1946), Pt. 18, pp.
3013-14. (Hereafter, Parts 1 through 39 will be
referred to by the short title Pearl Harbor Attack.
See [Bibliographical Note.) Accounts of events in
Washington, including War Department warning
messages to the field commanders, may be found
in this report. See also Mark Skinner Watson, Chief
of Staff: Prewar Plans and Preparations, UNITED
STATES ARMY IN WORLD WAR II (Washing-
ton, 1950), especially pp. 494-520,

a story on the Saturday after Thanksgiving
that had carried the headline “Japanese
May Strike over Weekend,” and certainly
it was difficult not to see how ominous the
international situation was; yet nothing
had happened, after all, and the round-
the-clock operating schedule which the
alert had brought about had been relaxed.
Another week of menacing headlines had
reached a climax just the day before, on
6 December, with a warning, “Japanese
Navy Moving South,” on the first page of
the Advertiser.” Many persons felt that it
would be well, in view of the large popula-
tion of Japanese origin in the Hawaiian
Islands, to prepare for the possibility that
a Japanese power drive into the rich
Asiatic Indies might be accompanied by
trouble stirred up locally.

The officers charged with aircraft warn-
ing saw no reason to anticipate trouble
beyond that possibility. The operation of
the radars and the control of the Signal
Aircraft Warning Company, Hawaii (13
officers and 348 enlisted men) were cur-
rently responsibilities of the signal officer of
the Hawaiian Department, although when
the training phase was completed they were
to be turned over to the Air Forces, which
controlled the information center and the

other elements comprising the aircraft

? Pearl Harbor Attack, Pt. 7, p. 3080.
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warning system.’ The alert which the com-
manding general, Lt. Gen. Walter C. Short,
had ordered into effect upon receipt of
secret messages from his superiors in the
War Department was the lowest of three
grades, an alert against sabotage. Accord-
ingly, in order not to risk burning out the
radars, for which there were few spare
parts, the acting signal officer of the
Hawaiian Department (in the absence of
the signal officer, who was on a trip to
the United States) had instituted a short
but intensive schedule calling for radar
search during the three hours considered
to be the most dangerous each day. More-
over, the platoon lieutenant of the Signal
Aircraft Warning Company, Hawaii, who
had the Opana crew under his responsi-
bility, had agreed that two men would be
enough for the Sunday operation and had
let the third, normally on the roster for that
duty, off with a pass to Honolulu. Pwvt.
Joseph L. Lockard and Pvt. George A. El-
liott drew the duty, went up to the station
Saturday afternoon, and woke themselves
up at four to begin their stint.

The radio aircraft-detection device, the
SCR-270, was very new and very secret.
It generated a powerful pulse of electricity
which its antenna threw out into the sur-
rounding sky, and it caught upon the lu-
minous face of its oscilloscope the reflection
of the interrupted electric beams in case

* (1) History of Subsection G-2, HUSAFMID-
PAC, United States Army Forces, Middle Pacific
and Predecessor Commands, I, 1--2, 25, (Hereafter
cited as Hist of Subsec G-2, HUSAFMIDPAC.)
OCMH. (2) Pearl Harbor Attack, Pt. 31, APHB
Exhibit 58, Report on the Establishment of AWS
in Hawaii, with Incls 1-181. (3) Testimony of
Maj Gen Howard C. Davidson, APHB, pp. 4125—
31. MS File, Pearl Harbor, DRB AGO. (4) Sig
AW Co, Hawaii, History of the Aircraft Warn-
ing System in Hawali. AF Archives SIG-(HA-
WAII)-HI, 7896-54%.
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anything got in the way. Some of these
echoes were steadfast, caused by nearby
cliffs and hills beyond which the radar was
blind. Others were temporary—and these
were the ones to watch for. They indicated
and tracked airplanes in the sky reflecting
the invisible beams of the radar transmitter.

For the entire three hours of their sched-
uled watch, Privates Lockard and Elliott
saw nothing out of the ordinary. Elliott
was new to the device, but it was as ap-
parent to him as to Lockard that the oscil-
loscope showed a normal early dawn sky,
with an occasional airplane from one of
the military or naval fields on the island.
At 0700 they prepared to close down. The
truck was late. The radar hut was warmer
than the out-of-doors and there were places
to sit down, so Elliott urged that they keep
the equipment on while they were waiting.
He could then take advantage of a good
opportunity to practice with it under Lock-
ard’s supervision. At 0702 an echo appeared
on their oscilloscope such as neither of them
had ever seen before. It was very large and
luminous. They reasoned that something
must be wrong with the equipment. Lock-
ard checked it, found it in good working
order, and observed that the echo was as
large as ever. He took over the dial con-
trols, and Elliott moved over to the plot-
ting board. By their calculations, a large
flight of airplanes was 132 miles off Kahuku
Point and approaching at a speed of three
miles a minute.

Because such a large formation was so
unusual, Private Elliott suggested that they
report it to the information center. After
some discussion, Lockard agreed, and El-
liott made the call at 0720.* At the informa-

* (1) Pearl Harbor Attack, Pt. 22, p. 221, and
Pt. 29, p. 21211; Pt. 27, pp. 517-26; Pt. 36, p. 561.
(2) Testimony of Pvts George A. Elliott and Joseph

L. Lockard, APHB, pp. 994-1014, 1014-34. MS
File, Pearl Harbor, DRB AGO.



DECEMBER 1941

tion center at Fort Shafter, atop a small
concrete building used as a signal ware-
house, only Pvt. Joseph P. McDonald,
580th Aircraft Warning Company, Oahu,
and a young Air Corps lieutenant, Kermit
Tyler, were present in the building. The
plotters had left at 0700 to enjoy their first
off-duty day in a month. McDonald had
been on duty at the private branch ex-
change switchboard since 1700 the previous
evening, and was waiting out the last ten
minutes until he, too, would leave at 0730,
So far as he knew at the moment he was
alone in the building. There was no one at
the Navy position—no one had been ap-
pointed. Tyler would not have been in the
center, either, except that he was new, and
the air control officer had thought it a good
idea for him to take a four-hour tour of duty
to become acquainted with the routine.
Thus it was only an accident that Lockard
and Elliott happened to be on hand at the
detector station after 0700, and part of no
formal schedule that McDonald and Tyler
happened to be on hand after that time at
the information center.

When McDonald answered Elliott’s call,
Elliott told him that a large number of
planes was coming in from the north, three
points east, and asked him to get in touch
with somebody who could do something
about it. McDonald agreed, hung up,
looked around and saw Lieutenant Tyler
sitting at the plotting board. McDonald
gave him the message. Tyler showed no in-
terest. McDonald then called back the
Opana unit, and got Lockard on the wire.
By this time Lockard was excited, too. Mc-
Donald, leaving Lockard on the wire, went
back and asked Tyler if he wouldn’t please
talk to the Opana men. Tyler did, spoke to
Lockard, and said, in effect, “Forget it.”
Tyler had heard that a flight of Army bomb-

5

ers was coming in from the mainland that
morning, and he had heard Hawaiian music
played through the night over the radio, a
common practice for providing a guide
beam to incoming pilots flying in from the
mainland. He assumed that the airplanes
the radar was reporting were cither the
B-17’s expected from the west coast, or
bombers from Hickam Field, or Navy patrol
planes.’

Back at the Opana station after talking
with Tyler, Lockard wanted to shut the
unit down, but Elliott insisted on following
the flight. They followed its reflection to
within twenty miles, where it was lost in
a permanent echo created by the surround-
ing mountains. By then it was 0739.° A little
later the truck came, and they started back
to the camp at Lawailoa for breakfast. On
the way, they met a truck headed away
from camp, bearing the rest of the crew
with all their field equipment. The driver
for Lockard and Elliott blew the horn to
signal the other truck to stop, but the driver
paid no attention and kept on going.

The Japanese air attack on Pearl Har-
bor began at 0755, with almost simul-
taneous strikes at the Naval Air Station at
Ford Island and at Hickam Field, followed
by attacks on strategic points all over the
island of Oahu. The residents of Oahu were
accustomed to the sight and sound of bombs
used in military practice maneuvers; they
did not realize immediately that this time
it was no practice drill. Some of the Signal
Corps officers on the island were on duty;
others were alerted by the first wave of
bombings; still others knew nothing of it
until notified officially.

® Pearl Harbor Attack, Pt. 27, p. 569, and Pt. 32,
pp. 343-44. See also Pt. 10, pp. 5027-33; Pt. 27,
pp. 520-22, 531-33; Pt. 29, pp. 2121-26.

®Ibid., Pt. 21, Item 38, Original Radar Plot
Opana Station 7 Dec 41.



Lt. Col. Carroll A. Powell, the Hawai-
ian Department signal officer, had just re-
turned from a trip to the mainland. Lt. Col.
Maurice P. Chadwick had been appointed
only a month before as signal officer of the
25th Infantry Division, which was charged
with the defense of the beaches, the har-
bor, and the city of Honolulu. He was in his
quarters at Hickam Field when the first
bomb dropped on the battleships in the har-
bor. A few minutes later Japanese planes
winged in low over his house as they at-
tacked the nearby hangars. Hastily the
colonel piled mattresses around a steel din-
ing table and gathered his children under
its shelter. Then he hurried off to direct the
communication activities of the signal com-
pany as the troops moved into position.”

The officer in charge of the wire con-
struction section of the department signal
office, 1st Lt. William Scandrett, was re-
sponsible for installing and maintaining all
permanent wire communication systems
throughout the islands—command and fire
control cables, post base distribution facili-
ties, and the trunking circuits from major
installations. By one of the quirks of fate
that determine the course of events, the En-
gineers had been remodeling the tunnels at
the battle command post, and the Signal
Corps had removed the switchboard and
distribution cables to preserve them from
the blasting and construction. Thus the com-
mand post was virtually without telephone
communication when the Japanese struck.
At once Scandrett’s Signal Corps crews
rushed to the command post and restored
the switchboard and cables in record time.?

" Interv, SigC Hist Sec with Col Chadwick (for-
merly Sig Officer, 25th Inf Div, Hawaiian Dept),
16 Oct 43. SigC Hist Sec File. (See[Bibliographical|
Note.)

® Warrant Officer John E. Carney later received
a Legion of Merit for his work that morning. Interv,
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At Schofield Barracks, men from the com-
munications section of the 98th Antiaircraft
Regiment were frantically setting up switch-
boards and connecting telephones at the
regimental command post at Wahiawa for
the gun positions around Wheeler Field and
Schofield Barracks. The communications
lines had been strung to each gun position,
and at the command post itself all the wires
were in and tagged. But under the Novem-
ber alert the telephones and switchboards
remained in the supply room at Schofield
Barracks as a precaution against theft and
sabotage. About 0830 2d Lt. Stephen G.
Saltzman and S. Sgt. Lowell V. Klatt saw
two pursuit planes pull out of a dive over
Wheeler Field and head directly toward
them. Each of the men seized an automatic
rifle and began firing. One of the two planes,
trapped by high tension wires, crashed on
the far side of the command post building.
Running around to look at it, the men felt
worried—to use Saltzman’s words—at see-
ing an American engine, an American pro-
peller, and an American parachute. “And,
well, that’s about all there was to it”—ex-~
cept that Air Corps Intelligence later de-
cided that the plane was Japanese—‘‘and
we went back and finished setting up our
communications.” * Within twenty-five min-
utes the equipment was connected. In fact,
communications were set up hours before
the guns were in place and ready to fire, in
late afternoon.

Within a half hour after the first bombs
fell in Hawaii, the Signal Aircraft Warning

SigC Hist Sec with Lt Col William Scandrett (for-
merly O/C Wire Const Sec, Hawaiian Dept Sig
Off), 28 Jul 44.

*(1) Pearl Harbor Attack, Pt. 22, pp. 273-74,
278-79. (2) Hist of Subsec G-2, HUSAFMIDPAC,
I, 48-49, citing Ltr, Hq 98th AA, Schofield Bar-
racks, to CG 53d Brigade AA, Ft. Shafter, 15 Dec
41, sub: Narrative rpt of initial opn of 98th CA
to meet Japanese attack on Oahu, 7 Dec 41.
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Company, Hawaii, had manned all six
radar stations and the information center.
About 1000 a bomb blast cut the telephone
wires leading from the Waianae radar to the
information center. The Waianae station
commander at once sent a detail of his men
to the nearest town where they confiscated
a small 40-watt transmitter and antenna, to-
gether with the Japanese operator, who was
prevailed upon to help install the set in the
station. By 1100 the Waianae radar sta-
tion was communicating with the informa-
tion center by radio, thus establishing the
first radio link in what became within the
next few weeks an extensive aircraft warn-
ing radio net covering both Oahu and the
principal islands nearby.'*

The attacking Japanese planes withdrew
to the northwest, the earliest returning to

10 The six 270’s were set up on QOahu at Ka-
wailea, Waianae, Koko Head, Kaaawa, Ft. Shafter,
and Opana. Hist of AWS Hawaii cited [n. 3(4)]

Signal AW Company, Hawaii, was the largest
single Signal Corps unit in the territory on 7 De-
cember. The following is a strength report by units
and stations on Oahu at that date:

Enlisted Officer

Total . ____ 1,283 38
Ft. Shafter
9th Signal Service Co___ 327 1
Hickam Field
12th Signal Plat AB____ 27 1
324th Signal Co Avn
(later  400th  SigC
Avn) ______________ 73 4
407th Sig Co Avn_____ 72 3
428th Sig Co Avn______ 73 3
Schofield Barracks
24th Sig Co——_________ 133 4
25th Sig Co———________ 136 5
Sig AW Co__________ 348 13
Wheeler Field
45th Sig Plat__________ 23 1
307th Sig Co Avn______ 71 3
Source: Pearl Harbor Attack, Pt. 12, pp.
318-20.

" Hist of AWS Hawaii cited|n. 3(4) ]

7

the carriers by 1030, the latest by 1330."
The Opana station, reopened after the first
wave of Japanese planes attacked, tracked
that flight or some other flight back from
Oahu in the same northerly direction from
1002 to 1039. In the confusion and turmoil,
amid numerous false reports from both ci-
vilian and military sources, the Navy sent
its ships and planes out to search for the
Japanese carriers, centering the search to
the southwest. The Air Corps also sent
planes in that direction. There was much
bitterness afterward over the question of
why there was no search to the north, and
why the radar information of the outgoing
flights, apparently headed back to rendez-
vous, was not given to the searchers at the
time." The reasons for this failure are much
the same as those that underlay other mis-
haps of that day: the information center,
and indeed the entire aircraft warning sys-
tem, was still in a training status, and if any
one in authority saw the radar plot, he was
too inexperienced to realize its possible sig-
nificance at the time.™

Except for one major cable put out of

® Joint Committee, 79th Cong, 1st and 2nd
Sess, Investigation of the Pearl Harbor Attack
(Reports of the Joint Committee), Sen Doc 244
(Washington, 1946), p. 63. (Hereafter referred
to by the short title Investigation.)

 (1)Pearl Harhor Attack, Pt. 1, pp. 139-42,
145-46; Pt. 7, pp. 2952, 3176-80; Pt. 23, p. 999;
Pt. 32, pp. 394-95, 464. See also Opana plotting
records, Pt. 21, Items 1, 18, 38. (2) Wesley Frank
Craven and James Lea Cate, eds., The Army Air
Forces in World War II: 1, Plans and Early Op-
erations, January 1939 to August 1942 (Chicago:
The University of Chicago Press, 1948), 200. (3)
Investigation, p. 69.

“For example, Lt. Comdr. W. E. R. Taylor,
USNR, testified later that, although he was the
most experienced controller on the island at the
time, the Opana plot of the incoming Japanese
planes would not have meant anything to him had
he seen it when it came in on the board. Pear!

Harbor Attack, Pt. 23, pp. 757-58.
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commission at Hickam Field, the Japanese
attack did little damage to signal installa-
tions. Soldiers and civilians working
through the second phase of the bombings
quickly patched all the important circuits
in the Hickam cable. Two hours before
midnight a third of the damaged Hickam
Field circuits were back in the original
route, and by two o’clock on the morning
of 8 December the whole cable was re-
stored.*®

Word of the attack reached the Navy
communications center in Washington at
1350 Sunday, Washington time, over the
direct Boehme circuit from the Pearl Har-
bor radio station.”® In an action message
over the name of Admiral Husband E.
Kimmel, the commander in chief of the
Pacific Fleet, the broadcaster was saying
“Air attack on Pearl Harbor. This is not
drill.” * Thus he was correcting the first
incredulous reaction to the falling bombs.

As word spread through the military
establishment in Washington, General
George C. Marshall, the Chief of Staff,
wanted to know why the warning message
he had sought to send that morning had not
arrived in time to avert disaster.’® Atmos-
pheric disturbances in the vicinities of San
Francisco and Honolulu that morning had
rendered the Army radio circuits unusable.
For that reason, Lt. Col. Edward F. French,
the Signal Corps officer in charge of the

% Interv, SigC Hist Sec with Capt Robert Danser
(formerly O/C Switchboard Instl Sec, Hawaiian
Dept Sig Off), 7 Oct 44.

* U.S. Office of Naval Opns, Office of the Chief
of Naval Operations: Naval Communications
(1947). First draft narrative, Hist Sec, Office CNC.

" (1)Pearl Harbor Attack, Pt. 10, p. 4737; Pt.
11, p. 5351; Pt. 23, pp. 608, 935. (2) Hist of
Subsec G-2, HUSAFMIDPAC, I, 55.

*® See account in Watson, Chief of Staff, and in
Pearl Harbor Attack, Pt. 9, pp. 4517-19; Pt. 2, pp.
915-16 and 933; Pt. 3, pp. 1111-12.
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War Department Message Center, had
turned to the commercial facilities of West-
ern Union and the Radio Corporation of
America (RCA) . When he had sent Mar-
shall’s message from the Center (at 0647
Hawaiian time) he had told Western Union
that he desired an immediate report on its
delivery. Now he perspired at the telephone
trying to get it. “I was very much con-
cerned; General Marshall was very much
concerned; we wanted to know whose
hands it got into. This went on late into
the night; I personally talked to the signal
office over there.” ** French was not able
to talk to Colonel Powell, the Hawaiian
Department signal officer, who was busy in
the field, but he did talk to the Hawalian
operator, and told him that it was impera-
tive to be able to tell Marshall who got that
message.

It was not until the following day that
Washington received a definite answer, and
learned that the RCA office in Honolulu
had delivered the message to the signal cen-
ter at Fort Shafter in a routine manner.
The warning message had arrived in Hono-
lulu at 0733, twenty-two minutes before the
attack, and a messenger boy on a motor-
cycle was carrying it out to the Army post
when the bombs started falling. The boy de-
livered the message at Fort Shafter at 1143,
long after the main attacking groups of
Japanese planes had retired.” About an
"% Pearl Harbor Attack, Pt. 22, pp. 237-39; Pt.
27, pp. 105-15.

® Ibid., Pt. 23, pp. 1102-05,

2 (1) Memo for Record, Col W. B. Smith, Secy
General Staff, 15 Dec 41, p. 474 of Résumé of
Papers in War Department Bearing Significantly
on Events at Pear] Harbor, December 7, 1941,
prepared by Current Group, OPD, WDGS, 11 Nov
44. Copyin OCMH. (2) According to the Hono-
lulu office of RCA, the message arrived at Fort

Shafter between 0900 and 0930, Honolulu time,
and not 1145, The receipt for the message was
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hour was spent in decoding it; it had to be
processed .through the cipher machine and
then played back to make sure of its ac-
curacy. At 1458 it was placed in the hands
of the adjutant general of the department,
who delivered it to General Short’s aide,
who gave it to Short at 1500. The warning
was in Short’s hands, then, 8 hours and 13
minutes after it had left the War Depart-
ment Message Center, 7 hours and 5 min-
utes after the attack had begun.*

War in the Philippines

Meanwhile, farther west, the Philippines,
a focus of Army and Navy power for forty
years, came under attack.* The one o’clock
warning message which General Marshall
had sought to send to General Short in
Hawaii had gone also to General Douglas
MacArthur, commanding general of the
United States Army Forces in the Far East
(USAFFE). In fact, it had been trans-
mitted, in the signal sense of the term, as
number two in the series of four which went
out to Panama, the Philippines, the Western

initialed by the receiving clerk, but not time-
stamped, as was customary. The teletype circuit
between the RCA office in Honolulu and the mes-
sage center at Fort Shafter, which would have
made messenger service unnecessary, was set up
and mechanically completed on 6 December, but
was not in operation pending final tests to be
completed on Monday, 8 December. Ltr, W, A.
Winterbottom, Vice Pres and Gen Manager, RCA
Communications, Inc. [Honolulu], to David Sar-
noff, Pres RCA, N. Y., 23 Dec 41; and Ltr, David
Sarnoff to Col O. K. Sadtler, OCSigO, 23 Dec 41.
SigC AC 381 Jap Attack. SigC Hist Sec File.

* Pearl Harbor Attack, Pt. 7, pp. 2930-40, 3163—
64; Pt. 11, p. 5297; Pt. 22, pp. 46-47, 217-18; Pt.
23, pp. 1102-05.

* For a detailed account of prewar planning, the
Japanese attack, and the siege of the Philippines,
see Louis Morton, The Fall of the Philippines,
UNITED STATES ARMY IN WORLD WAR II
(Washington, 1953).
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Defense Command, and Hawaii. It had left
the War Department Message Center at
1205, Washington time.”* But before it
reached the Philippines, word of the attack
on Pearl Harbor had arrived more or less
unofficially. About 0300 on 8 December
(it was then 0830, 7 December, in Hawaii)
a Navy radio operator picked up Admiral
Kimmel’s message to the fleet units at Pearl
Harbor. About the same time a commercial
radio station on Luzon picked up word of
the attack.”

Thus the military forces in the Philip-
pines were on combat alert several hours be-
fore sunrise and before hostile action
occurred. With the Pacific Fleet crippled
by the attack at Pearl Harbor, the prime
target in the Philippines became the Far
East Air Force (FEAF).® The Japanese
could be expected to launch their initial
attacks against the major airfields. Of these,
Clark was the only big first-class airfield for
B-17’s in the islands.*” Maj. Gen. Lewis H.
Brereton, commander of FEAF, had es-
tablished his headquarters at Neilson Field,
which had been taken over from a commer-
cial owner. Nichols Field was of less than
top rank. A scattering of others, all the way
down to Del Monte on Mindanao, were but
emerging. Clark Field was the only one
comparable to Hickam Field in Hawaii,

#* Résumé of Papers in War Department Bearing
Significantly on Events at Pearl Harbor, December
7, 1941, p. 62.

% (1) Samuel Eliot Morison, History of United
States Naval Operations in World War 11, 111, The
Rising Sun in the Pacific, 1931-April 1942 (Bos-
ton: Little, Brown and Company, 1948), 168-69.
(2) Craven and Cate, The Army Air Forces, 1, 203,

® Japanese Monograph 11, Philippine Air Op-
erations Record, Phase One, passim, OCMH.

# Terrain Study 94, Philippine Series: Central
Luzon, I, prepared by the Allied Geographical Sec,
GHQ SWPA, 18 Oct 44. OCMH.
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and there were no others like them in
between.*

At Clark Field the Signal Corps had pro-
vided telephone and teletype connection
with Neilson and Nichols. SCR—-197’s had
recently arrived to give tactical radio com-
munications to each of the fields.® The
Philippine Long Distance Telephone Com-
pany brought commercial telephone in to
Brereton’s headquarters from all parts of
Luzon, where local aircraft spotters had
been appointed to telephone reports of
what they saw. The spotters’ reports, tele-
phoned to the communication center at
Neilson, were supposed to be relayed by
teletype to Clark.*

In time, this primitive arrangement of
spotters was expected to yield to the mech-
anized and infinitely more accurate report-

® (1) Craven and Cate, The Army Air Forces,
1, 175-93, passim. (2) Morton, The Fall of the
Philippines, p. 43.

* A typographical error appears in the History
of the Fifth Air Force (and Its Predecessors), Pt.
1, December 1941-August 1942, December 1941
installment, page 6, in the Air Historical Division
File, and has been perpetuated in Craven and Cate,
The Army Air Forces, 1, Pearl Harbor Attack, and
numerous other accounts using the History of the
Fifth Air Force as source material. This source
document states that each of the major airfields in
the Philippines had ‘“an SCR-297.” Obviously,
“SCR-297” should read “SCR-197.” The SCR-
197 was the standard point-to-point and ground-to-
air radio which the Signal Corps furnished for such
purposes at this period. No production radio ever
bore the nomenclature “SCR-297; the experi-
mental navigation system bearing that nomenclature
was incorporated into the shoran system in 1943.
OCSigO Engineering and Tech Sv, History of
Signal Corps Research and Development in World
War I1, Vol. 11, Pt. 4, Proj. 208-A. SigC Hist Sec
File.

*® (1) Ltr, Col Alexander H. Campbell (for-
merly AWS officer, Hq FEAF) to Maj Gen Or-
lando Ward, Chief of Mil Hist, 4 Dec 51. OCMH.
(2) Craven and Cate, The Army Air Forces, 1,
175-93, passim. (3) Hist of Fifth Air Force, Pt. I,
Dec 41-Aug 42, Dec 41 installment, passim. Air
Hist Div File (Copy also in Pearl Harbor Attack,
Pt. 11, pp. 5317-30.)
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ing information supplied by the Army’s
new aircraft detection devices, the long-
range radars SCR-270 and SCR-271. As
yet, however, very few sets had been manu-
factured, and of those few only a half-dozen
had been shipped to the Philippines under
the strict priorities established by the War
Department. Of the half-dozen, only one
was set up and in satisfactory operating
condition when war came.*

The Signal Company Aircraft Warning,
Philippine Department, had arrived in
Manila on 1 August 1941 with about 200
men, but with no aircraft warning equip-
ment.* The first SCR-270 allotted to the
Philippines arrived two months later, about
I October. At once the men uncrated and
assembled it. The SCR-270’s were the
mobile versions. They required less time to
erect than did the fixed SCR-271’s, but for
all that they were massive and complicated
mechanisms, and it was necessary to spend
many hours testing and adjusting the sets at
Fort William McKinley, and more hours
instructing and training the men who op-
erated them. No test equipment of any sort
accompanied the set (or, indeed, any of the
others which subsequently arrived). Fortu-
nately, this first set gave so little trouble
that Lt. C. J. Wimer and a detachment of
thirty men shortly were able to take the
radar to Iba, an airstrip on the coast about
a hundred miles to the northwest of Clark
Field. By the end of October the Iba radar
was in operation. At about the same time,

% History of Signal Corps Radar Units in the
Philippine Islands, 1| Aug 41-6 May 42, passim.
Folder, Radar-Philippine-Capt C. J. Wimer, SigC
Hist Sec File. This history and the Report on
Enemy Air Activities, cited in [note 40| below, were
compiled in 1946 by Capt. C. J. Wimer, a Signal
Corps officer of the Signal Company Aircraft Warn-
ing, Philippine Department.

% History of Signal Corps Radar Units in the
Philippine Islands, | Aug 41-6 May 42, p. 1.
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Lt. Col. Alexander H. Campbell, the officer
in charge of aircraft warning activities, set
up a central plotting board at Neilson Field
to co-ordinate the activities of all types of
air warning.*

Within the next two weeks three more
SCR-270 sets arrived at Manila, as well as
two SCR-271’s in crates. The 271’s were
the fixed radars, which had to be mounted
on high towers. It took months to prepare
the sites,** so for the time being the SCR-
271%, still in their crates, were put into
storage. Of the mobile sets, two appeared to
test satisfactorily, but nothing the men
could do would coax the third to operate
efficiently. Within a few days Lieutenant
Rodgers set out by boat for Paracale,
Camerines Norte Province, Luzon, about
125 miles southeast of Manila on the coast
of the Philippine Sea. He took with him one
of the better mobile sets and one of the
crated SCR-271’s, planning to use the
mobile set until the permanent site for the
fixed radar could be made ready. Rodgers
and his men got their 270 set up, and
started preliminary test operation by 1
December.*

Meanwhile, Col. Spencer B. Akin had
arrived in the Philippines to become Gen-
eral MacArthur’s signal officer. Unlike the
situation in Hawaii, where the aircraft
warning company and the operation of the
radars were Signal Corps responsibilities at
the outbreak of war, in the Philippines the
Air Forces controlled the entire air warning
service. Although it was not one of his re-
sponsibilities, Colonel Akin felt impelled to

® Ibid.

* For Corps of Engineers difficulties and delays
in readying sites, see Karl C. Dod and G. L. Marr,
The Engineers in the War Against Japan, forth-
coming volume in the series UNITED STATES
ARMY IN WORLD WAR II, Ch. II.

* History of Signal Corps Radar Units in the
Philippine Islands, 1 Aug 41-6 May 42, p. 1.
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recommend strongly that all radar sets and
aircraft warning personnel allocated for the
Philippines be shipped at once, without ref-
erence to the established priority schedules
of shipment.** Doling out the remaining
radars in the closing days of November
Colonel Campbell sent Lieutenant Weden
of the Signal Company Aircraft Warning
to a site some forty-five miles south of
Manila on Tagaytay Ridge. Weden drew
the damaged set. Any hope that it might
work better in this location soon faded; the
set could not be made to operate satisfac-
torily, although it was still useful for train-
ing. About 3 December another Signal
Corps officer, Lt. Robert H. Arnold, rushed
the last remaining SCR-270 to Burgos
Point on the extreme northern tip of Luzon.
Arnold arrived at his location on the night
of 7 December.*” A few days earlier, the
Marine Corps unit at Cavite had informed
Colonel Campbell that it had just received
a radar set, but that no one knew how to
operate it. This was an SCR-268 radar, a
short-range searchlight-control set devel-
oped for the Coast Artillery and not in-
tended as an aircraft warning set, although
it was sometimes used as such. A Signal
Corps crew hurried to Cavite and helped
the marines take the set to Nasugbu, below
Corregidor, and on the southwest coast of
Luzon.*

* Ltr, Maj Gen Spencer Akin, Ret., to SigCl Hist
Sec, 16 Apr 54. SigC Hist Sec File.

¥ After northern Luzon was overrun, Arnold
destroyed his radar set, worked his way to the Ilocos
Norte district, and juined the guerrillas. He com-
manded the 15th Infantry Regiment, USAFIP,
N.L. (guerrilla), which captured the Gabu airfield
and other important objectives in the 1945 return
to the Philippines. R. W. Volckmann, Colonel,
United States Army, We Remained: Three Years
Behind the Enemy Lines in the Philippines (New
York: W. W. Norton & Company, Inc., 1954), pp.
153-54, 200-202.

* History of Signal Corps Radar Units in the
Philippine Islands, p. 2.
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To sum up, then, this was the tally of
aircraft warning radars in the Philippines
on the morning of the Japanese attack: an
SCR-270 at Paracale, with tuning and
testing just being completed, and an SCR-
271 in crates; a faulty SCR-270 at Tagay-
tay Ridge, still giving trouble but able to
be used for training; an SCR-270 at
Burgos Point, not yet assembled for op-
eration; an SCR-268 at Nasugbu in the
care of an untrained crew; one SCR-271
still in its crate in a Manila storeroom; and
finally, at Iba, the one radar fully com-
petent and able to perform its role.*

The prime purpose of the Iba radar in-
stallation, according to the young officer in
charge of it, was to demonstrate to com-
manders and troops alike what radar was,
what it could do, and how it operated.** A
grimmer mission emerged in the closing
days of November when Colonel Campbell
ordered Lieutenant Wimer to go immedi-

* Ibid. All sources available to date agree that
the Iba radar was in operation, and several state
that it was the only one. See, for example, Hist of
Fifth Air Force, 24th Pursuit Gp; Lt. Gen. Lewis
H. Brereton, The Brereton Diaries, 3 October
1941-8 May 1945 (New York: William
Morrow & Company, Inc, 1946), p. 65;
Walter D. Edmonds, They Fought With What
They Had (Boston: Little, Brown and Company,
1951), p. 59. On the evidence of Col. Alexander
H. Campbell, aircraft warning officer of the V
Interceptor Command, two sets, one at Iba and
the other outside Manila, were in operation.
Craven and Cate, The Army Air Forces, 1, 186,
and Morton, The Fali of the Philippines, p. 44,
accept this view. From the Signal Corps point of
view, no set could be considered “‘operational” un-
less it was fully tuned, aligned, and sited, and in
the hands of a trained crew able to operate it.
Similarly, the SLC set SCR-268 could not properly
be regarded as an aircraft warning radar. By these
standards, only the Iba radar could qualify.

“Report on Enemy Air Activities Over the
Philippines up to and Including the First Day of
War, as Observed by Signal Corps Radar. Folder,
l}}adar-Philippine-Capt C. J. Wimer. SigC Hist Sec

ile.
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ately on a 24-hour alert until further no-
tice. On the nights of 3 and 4 December
the Iba radar tracked unidentified aircraft
north of Lingayen Gulf, and Wimer radioed
the reports to Neilson Field. Single “hos-
tile” planes had been sighted visually that
week over Clark Field, as well, but attempts
to intercept them had failed.*

Sometime in the early morning hours of
8 December (it was 7 December in Hawaii)
the Iba radar plotted a formation of air-
craft offshore over Lingayen Gulf, headed
toward Corregidor. The Air Forces records
put the time as within a half hour after
the first unofficial word of Pearl Harbor
reached the Philippines, and state that the
planes were seventy-five miles offshore when
detected. The Signal Corps officer in charge
of the Iba radar remembers the time as be-
fore midnight, and the distance as 110 miles
offshore. He states that the first news of the
Pearl Harbor attack had not yet reached
Iba.”” The 3d Pursuit Squadron at Iba sent
out planes for an interception. But the long-
range radars of that period could not show
the elevation of targets, and in the darkness
the pilots did not know at what altitude to
seek the enemy. Poor air-ground radio con-
ditions prevented contact with the Ameri-
can planes, although the Iba station was
keeping in touch with aircraft warning
headquarters at Neilson, point by point.
As the American pursuit planes neared the
calculated point of interception about
twenty miles west of Subic Bay, the radar
tracks of both groups of planes merged,
showing a successful interception. Actually,
the pursuits did not see the Japanese air-

“ (1) Ibid. (2) Craven and Cate, The Army Air
Forces, 1, 191, (3) Hist of Fifth Air Force.

2 (1) Report on Enemy Air Activities Over the
Philippines. (2) Craven and Cate, The Army Air
Forces, 1, 203. (3) Hist of Fifth Air Force.
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craft and apparently passed beneath them,
missing them altogether as the Japanese
turned and headed back out to sea.

This failure to come to grips with the
enemy was the first of a series of tragic mis-
chances which spelled disaster for the Far
East Air Force. The events of the next few
hours have become clouded by dispute and
cannot be reported with accuracy.*’ At any
rate it appears that the Japanese made sev-
eral strikes at lesser targets before launching
their main attack on Clark Field. All of the
initial enemy flights were reported faith-
fully by the aircraft warning service, both
through calls from aircraft spotters and
through radar reports. The Iba radar began
picking up enemy flights due north over Lin-
gayen Gulf about 1120, at a distance of
approximately 112 miles. During the next
hour the Iba crewmen were frantically
busy, checking and plotting enemy flights,
radioing the reports to Neilson Field and to
subsequent points along the enemy flight
path until the planes were lost by inter-
ference from mountain echoes as the Jap-
anese. flew down Lingayen valley. New
flights were appearing before the old ones
were out of sight, twelve of them in all, in
waves of three flights each. The radar was
still picking up new flights, still reporting
them, when enemy bombers struck Iba at
about 1220, silencing the station and com-
pletely destroying it.**

Waiting and watching in the Neilson
headquarters communications center as the
reports started coming in that morning were
Col. Harold H. George, chief of staff of the

“'See account in Craven and Cate, The Army
Air Forces, 1, 203-13, To date the most exhaustive
search of available records has been made by Mor-
ton, The Fall of the Philippines.

“Report on Enemy Air Activities Over the
Philippines.

him, “It means ‘Go get ’em.
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V Interceptor Command; his executive
officer, Capt. A. F. Sprague; his aircraft
warning officer, Colonel Campbell; and
Campbell’s executive officer, Maj. Harold
J. Coyle.*® Listening to the reports coming
in, Colonel George predicted that “the ob-
jective of this formidable formation is Clark
Field.” A message was prepared warning
all units of the FEAF of the incoming flight.
Sgt. Alfred H. Eckles, on duty with the
FEAF headquarters communication detail,
carried the message to the Neilson teletype
operator. There he waited while he saw the
message sent, and the acknowledgment of
the Clark Field operator that it had been
received by him. The time was about 1145.

For the next half hour or so, George,
Campbell, Coyle, and Sprague watched the
plotting board, where the indications of the
approaching flight were being charted.
Campbell was apprehensive; he kept ask-
ing the others to do something about it, but
the air officers were waiting for the enemy
to approach close enough to permit the most
effective use of the outnumbered American
defending aircraft. When they decided that
the Japanese were within fifteen minutes’
flying time of their target, Captain Sprague
wrote a message. He showed it to George
and Campbell. “What does the word ‘Kick-
apoo’ mean?” asked Campbell. They told
**  Captain

* The account given here was supplied by Colo-
nel Campbell to Dr. Morton, who made the in-
formation available to the authors. It is based on
Ciolonel Campbell’s recollection of the day’s events,
documented by a page from his notebook which
he prepared soon after the event, and which he
kept with him during his confinement in prison
camps. Ltr, Col Campbell to Gen Ward, 4 Dec
51, and Incl, page from Notebook of Col Alexander
H. Campbell, Aircraft Warning Officer, USAFFE.
OCMH. See also Morton, The Fall of the Philip-
pines, pp. 85ff.
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Sprague took the message into the teletype
room for transmission.

At this point the record dissolves in a mass
of contradictions. Most Air Forces accounts
state that no warning message was received
at Clark Field, and place the blame vari-
ously on “a communications breakdown,” *¢
“cutting of communications to Clark Field
by saboteurs, and jamming of radio com-
munications by radio interference,” *" and
the allegation that “the radio operator had
left his station to go to lunch,” and that
“radio reception was drowned by static
which the Japanese probably caused by sys-
tematic jamming of the frequencies.” *
Colonel Campbell states that he and the
others assumed that the “Go get em’ mes-
sage had been sent and received properly,
since they had had perfect communication
with Clark, and since neither Captain
Sprague nor anyone else mentioned any
difficulty at the time.** If the teletype
circuit was out of order, there were direct
radio circuits to Clark, as well as long-dis-
tance telephone and telegraph lines avail-
able in the Neilson headquarters, which
could have been used. Campbell believes
that “if the Bomber Command was not
notified [as its former commander, Brig.
Gen. Eugene L. Eubank, insists] internal
administration was at fault.” *°

Whatever the facts, the strike at Clark
Field, plus the other lesser attacks during
the day, rendered the Far East Air Force

‘® Hist of Fifth Air Force, especially 24th Pursuit
Group account.

“ Ibid., Maj William P. Fisher, Rpt of Philip-
pine and Java Opns.

* Morton, The Fall of the Philippines, p. 85.

®Ibid, p. 85, n. 36. The threc officers with
Campbell that morning were all killed not long
after: Colonel George in Australia; Colonel Coyle
in Davao; Captain Sprague in the Netherlands
Indies.

® Ltr cited [, 45]
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ineffective as an offensive force. There re-
mained no more than seventeen of the origi-
nal thirty-five B-17’s, the long-distance
bombers which it had been hoped could al-
ter the entire strategy of defense in the area,
The military forces in the Philippines must
revert to the prewar concept, and resist as
long as it was humanly possible to do so.

The First Month of War in the Field

The reverberations of Pearl Harbor
brought additional duties to the Signal
Corps organization in Hawaii. The biggest
single item of Signal Corps responsibility
was radar: to get sets in place, get them
operating and co-ordinated with the in-
formation center and an effective intercep-
tor system. In the first hours after the attack,
the Air Corps had taken over responsibility
for continuous operation of the aircraft
warning service. Crews of the Signal Air-
craft Warning Company, Hawaii, went on
24-hour duty, working in three shifts: 4
hours of operation, then 4 hours of guard
duty, then 4 hours off, then repeating the
cycle. Thanks to the Japanese attack, Colo-
nel Powell, the department signal officer,
could get equipment, men, and military
powers as never before. He no longer had to
contend with the peacetime obstacles which
had hindered his efforts to put up the several
SCR-271 long-range fixed radar stations
allotted to him. The station at Red Hill,
Haleakala, Maui, had been slated for com-
pletion on 8 December. The attack on 7
December intervened, but the project was
rushed to completion a few days later. At
Kokee, on Kauai, where heavy rains had
held up installation of a communications
cable late in November, the entire station
was completed a few days after the attack,
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even though the Philippine Commonwealth
Telephone Company, which owned the
facilities and employed the operators, gave
the Army priority service.

The control station for the Army’s tacti-
cal radio network occupied a room inside
the old wall of Manila, at the Santa Lucia
gate, but could not occupy it for long after
the invasion. On the day before Christmas,
when General MacArthur and his staff left
Manila for Corregidor, Teague sent one of
his assistants along to set up another tem-
porary control station there. During Christ-
mas week, the new station went up despite
unceasing heavy air attacks, and one by one
the subordinate stations signed out from the
old control station and into the new net on
Corregidor. On 1 January 1942 Teague
signed off the Manila station permanently,
dismantled it, and shipped the equipment
by water to Corregidor.

The administrative radio network was
also vulnerable. Its transmitter stood near
the signal depot and was therefore near the
first bombings. Its control room station had
to be shifted to an old building, which later
crumbled under attack, and then into a
vaulted room in the fortress, which still
could not save it. So swift was the Japanese
advance that the network’s subordinate sta-
tions in the north and south, Camp John
Hay at Baguio, Mountain Province, on
Luzon, and Pettit Barracks in Zamboanga
on Mindanao, signed out within three
weeks, It was obvious that soon the Manila
station, too, would be silenced, and that
only the one at Fort Mills on Corregidor
would remain.

Although the two ten-kilowatt installa-
tions of the Corregidor station made it the
strongest in the network, the increasing traf-
fic soon showed that it was hardly qualified
to be the sole eastbound channel between
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Corregidor and the War Department. It
was designed to work with Fort Shafter, on
Oahu, which in turn relayed to the Presidio
in San Francisco. Knowing the system to be
slow and inadequate for the demands sud-
denly placed upon it, Akin, now a brigadier
general, got authority to lease the Mackay
Radio high-speed machine-operated chan-
nel between Manila and San Francisco, and
to operate it with Signal Corps personnel.
For a time while USAFFE still occupied
Manila, traffic to the United States im-
proved ; then the Mackay facilities, too, had
to be destroyed to keep them from the
enemy. The War Department had con-
tinued in any case to send all of its mes-
sages to USAFFE over the Army channel.

Communications to the northwest, south-
west, and south had suddenly and simul-
taneously increased in importance, for the
British, Dutch, and Australian Allies were
isolated along with American forces in the
Far East. For two weeks, an excellent RCA
high-speed channel provided the connec-
tion with the British in Hong Kong and,
by relay, with the Straits Settlements and
Singapore. As the only fully mechanized
means of communication in the Manila
region, where any operators, let alone
skilled ones, were hard to get and almost
impossible to replace, the RCA facility
was thankfully put into use. Then Hong
Kong surrendered, and another outlet was
lost. For keeping in touch with the Neth-
erlands Indies, the theater rented Globe
Radio facilities. They were less satisfactory,
because the Bandoeng, Java, station, al-
though operating with adequate power, was
not to be counted upon to adhere to broad-
casting and receiving schedules. Most hope-
fully of all, the signal office set up a radio-
telegraph channel between Manila and
Darwin, Australia. This channel was cru-
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cial; in those early stages the Americans
in the Philippines were hoping to hold out
until reinforcements assembled to the south.
But this circuit, too, was a disappointment
and frustration. The USAFFE signal sta-
tions were aggrieved at the Australian use
of student operators at Darwin, who were
almost impossible to “read”—as if, it
was said afterward, “the fact that there was
a war in progress and that they and we
were combatants and allies [was] merely
a topic of academic interest.”
Meanwhile, the troops were withdrawing
to the Bataan peninsula and to Corregidor.
Colonel Teague, as signal officer of the
rear echelon of the staff, remained behind
for a weck with a skeleton crew of signal-
men to assist in destroying the radio sta-
tions still in operation. Day by day during
that week, the men worked at their melan-
choly duty. In the closing days of Decem-
ber, Colonel Teague ordered the receiving
equipment of the Manila station dismantled
to save it from the enemy. The fixed trans-
mitting equipment and antenna were blown
up to keep them from falling into the hands
of the Japanese. On 26 December the plant
of the Press Radio Company, both trans-
mitting and receiving, was demolished; on
27 December crews dismantled the inter-

* Similarly, Sgt Eustace M. Messer, one of the
signalmen on Corregidor, recorded bitterly that
WTA’s most vital outlet—the channel to Darwin,
thence by relay to Melbourne, Honolulu, and
home—was somewhat lightly regarded by the Dar-
win operators “who would not keep schedules and
made no apparent effort to indicate that they were
taking the war seriously. To us,” said Messer,
“those schedules were serious. We could not inform
them that we were undergoing constant bomb
raids and that we were also being shelled by ten-
inch mortars.” Keeping the antennas up in order
to meet agreed-on transmission schedules was for-
midable business. Interv, SigC Hist Sec with Ser-
geant Messer (formerly radio operator in the P. 1.),
17 May 44,
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island radio equipment of the Philippine
Commonwealth Telephone Company, crat-
ing it and shipping it to Corregidor; on 28
December they destroyed the Manila radio
broadcast station; on 29 December the
Mackay station; on 30 December that of
the Globe Radio Company; and on 31 De-
cember the RCA station. On New Year’s
Eve, trucks carrying troops and supplies
headed from the capital to Bataan, and
Teague with others crossed to Corregidor
from a flaming port at 0330. Signal Corps
communications now withdrew to the
“Rock” to carry on the fight.

Meanwhile, in the gloomy succession of
defeats, disaster came to tiny Wake Island
and its small American garrison, which
included a handful of Signal Corps men.
Only the month before, Capt. Henry S.
Wilson with “five cream [of the] crop radio
people” from the 407th Signal Company,
Aviation, in Hawaii had been sent to Wake
Island in order to establish an Army Air-
ways Communications System station there
for the Air Corps.” Previously Air Corps
messages handled by the Navy had some-
times been delayed as long as twenty-four
hours and the local Pan-American station
had not been able to operate the homing
beam successfully. Both circumstances had
seriously interfered with the prompt routing
of airplanes to the Philippine Islands. The
Signal Corps detachment, two days after
its arrival, had put into operation an SCR—
197 radio truck and trailer which the Navy
had transported to the island.

1 The 407th Signal Company, Aviation, had been
activated as the 328th Signal Company Aviation
on 5 October 1940 at Fort Shafter, T. H. It had
installed and maintained communications for Head-
quarters, Hawaiian Air Force, at Fort Shafter and
later at Hickam Field. On 1 October 1941 the
328th Signal Company, Aviation, was redesignated
the 407th Signal Company, Aviation.
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On Sunday morning, 7 December, Wil-
son was expecting a flight of planes from
Hawaii. On awakening he picked up his
telephone to check with the sergeant on
duty in the radio station, as was his custom.
Immediately, the sergeant pulled his radio
receiver close to the telephone mouthpiece
and Wilson heard the radioed dah dits com-
ing in from Fort Shafter, “This is the real
thing ! No mistake!” Wilson recognized Lt.
Col. Clay I. Hoppough’s “fist” as he
pounded out the alarm again and again.®
In the next few hours of preparation the
men moved the radio truck into the brush
near the half-finished powder magazine. In
the meantime Sergeant Rex had tried to
warn the garrisons in Darwin, Australia,
and in Port Moresby, New Guinea, that the
Japanese had launched a war, but they
would not believe him.

A few minutes before noon the war broke
over Wake Island. On the tail of a rain
squall a wave of Japanese bombers glided
m, engines cut off, undetected. The island
had no radar; clouds obscured the raiders.
“They just opened their bomb bays and laid
their eggs in my face,” Wilson recalled in
describing the attack. Then they circled and
came back to machine gun. Two bullets
penetrated the walls of the SCR—197 trailer
and a thick safe (borrowed from the ma-
rines }, went on through the radio receiving
position, but failed to wreck the set. Both
the marines’ radio station, near the original
location of the Army’s installation, and the
Pan-American radio station were de-
stroyed.” In that first raid the Japanese

® Each radio operator, transmitting in Morse
code by means of a hand-key, develops a charac-
teristic rhythm and manner, known as his fist, by
which listeners can identify the sender.

® The commercial employees of Pan-American
took off an hour later on a Clipper, which had

arrived the day before. It had been hit but not badly
harmed.
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transformed the three islands of the atoll
into a bomb-pitted shambles, and for the
next few days they repeated their attacks.
Daily they strafed the position of the Sig-
nal Corps radio station, and each night the
men changed its location.

On 11 December the Japanese took
Guam. On 12 December they landed on
southern Luzon. At about the same time the
enemy attempted a landing on Wake, but
the small force successfully repulsed this
initial effort. That night the signalmen
dragged the transmitter out of the radio
truck and moved it into the concrete maga-
zine, with the help of a civilian contractor’s
emplayees who had been caught on the is-
land. They bolstered the hasty installation
with spare bits of equipment salvaged from
the Pan-American radio station. They fur-
ther protected the shelter both by reinforc-
ing it with concrete bars intended for struc-
tural work and by piling about eight feet
of dirt on top, covering the whole with
brush. A day later the naval commander
moved his command post into the radio
shelter. By this time all naval communica-
tion installations had been demolished, ex-
cept a small transmitter limited in range
to about 100 miles. By now the six Signal
Corps men constituting the Army Airways
Communications System detachment pro-
vided the only communication with the out-
side world. They installed and operated line
communication for the Navy as well. Dur-
ing the constant raids they were out under
fire chasing down breaks in telephone lines
and in receiver positions. Finally, the end
came on 22 December when the enemy
landed, overwhelmed the small force despite
strong resistance, captured the island and
bagged the Navy and Marine forces there,
together with the little Signal Corps unit.
By Christmas Eve the Americans on Wake
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MA]J. GEN. DAWSON OLMSTEAD ARRIVING AT PANAMA. From left:
Lt. Col. Harry L. Bennett, Brig. Gen. Harry C. Ingles, Lt. Gen. Frank M. Andrews, General

Olmstead, and Col. Carroll O. Bickelhaupt.

lay entirely at the mercy of the Japanese,
who used the communications wire lying
about to bind their captives.®*

The closing days of December brought
only a sharpening of the bleak pattern of
defeat. On Christmas Day Hong Kong fell.
The next day the capital of the Philippines
was declared an open city, and General
MacArthur prepared to withdraw his troops
to Bataan. By the end of the month, Cor-
regidor was undergoing its ordeal of heavy
bombing. The Japanese entered Manila on
the second day of the new year, and newspa-

# (1) History of the 407th Signal Company,
Aviation (formerly 328th Signal Company, Avia-
tion), Seventh Air Force. AF Archives SIG-407-
HI, 5074-9. (2) Interv, SigC Hist Sec with Maj
Henry S, Wilson, n.d. (3) James P. S. Devereux,

The Story of Wake Island (Philadelphia: J. B.
Lippincott Company, 1947), passim.

per headlines bespoke the coming loss of the
islands. Against this grim background, the
Signal Corps entered its second month of
war, not yet ready, not yet equipped with
enough of anything.

T he Impact of War in the O ffice of the
Chief Signal O fficer

The opening of hostilities found the Chief
Signal Officer, Maj. Gen. Dawson Olm-
stead, in the Caribbean. He had left Wash-
ington on 2 December, heading into what
appeared to be one of the most likely storm
centers, with intent to appraise, stimulate,
and strengthen the Signal Corps installa-
tions there. While word of the attack spread
through Washington by radio and telephone
that Sunday afternoon, Signal Corps of-
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ficers not already on duty hurried to their
desks.” There were scores of emergency
actions to be put into effect at once as the
Signal Corps went on a full war basis.

In Quarry Heights in the Canal Zone,
General Olmstead was inspecting defense
installations in the company of Maj. Gen.
Frank M. Andrews, commanding general
of the Caribbean Defense Command, and
his signal officer, Brig. Gen. Harry C.
Ingles, when word came of the Japanese
attack.®® For the next few days Olmstead
remained in the Caribbean, making note of
the most urgent needs for communication
troops and equipment.

When he returned to Washington on 16
December, he at once found himself in the
center of enormous pressures generated by
the sudden onset of conflict: pressures
which assumed an infinite variety of forms,
The communications industry clamored for
instructions and help. Swarms of small
manufacturers of electronic items de-
scended upon the Office of the Chief Signal
Officer, wrote letters, sent telegrams, and
asked their congressmen for assistance.
Hollywood, too, sent messages and assur-
ances. Many high-ranking officials in the
huge moving picture industry held Signal
Corps reserve commissions. With Army
photographic needs in mind, they sought
ways of assuring their personnel of most
useful placement, and at the same time aid-
ing in the war effort. Amateur radio opera-

% Log entries for 7-8 Dec 41. Deputy CSigO
folder, pp. 171a-71b, SigC Hist Sec File. (See
Bibliographical Note.

* (1) Interv, SigC Hist Sec with Brig Gen Car-
roll O. Bickelhaupt, SigC Res, Vice-President
AT&T Co., 16 Feb 50. (2) Memo, CSigO for all
Brs and Divs OCSigO, 22 Dec 41, sub: Inspec trip
by CSigO to Caribbean Defense Comd, 4-17 Dec
41. SigC OT 320.3 AWS.

THE SIGNAL CORPS

tors wanted assignments. The Federal
Communications Commission, intimately
concerned with matters of frequencies and
radio broadcasting and monitoring in gen-
eral, needed conferences to map out areas
of authority. Other agencies and war
boards had to be consulted. The matter of
priorities for materials and tools was urgent.
There were budgets to prepare, appropria-
tions to distribute, new troop allotments to
parcel out.

There was the matter of lend-lease to con-
sider. Equipment which had been rather
too confidently allotted to other nations
now was ardently desired for this country’s
use and defense. Following the attack on
Pear] Harbor, orders sent out by the War
and Navy Departments virtually stopped
all lend-lease shipments. Trains were side-
tracked, ships held at docks, and manu-
facturers were instructed to hold shipments
from their factories. The Chief Signal Offi-
cer wired the Philadelphia and Lexington
Signal Depots to stop all shipments of lend-
lease materials, and to attempt to call back
all equipment then en route, while a rapid
survey took place to determine whether
any lend-lease supplies should be diverted
to American forces on the west coast,
Hawaii, and in the Far East. Consequently,
some matériel intended for lend-lease coun-
tries was sent to American forces, such as
1,100 miles of Signal Corps wire W-110-B
diverted from the British and sent to Ameri-
can military units, mostly in the Pacific, but
the balance was released to move as
planned. Shipments actually were delayed
only a few days. The Axis had propagan-
dized that lend-lease would cease entirely
as soon as the United States needed all its
resources for self-defense. But in his report
to Congress on 12 December, the President
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removed all fear that lend-lease might not
continue.

Most of all, the demand for equipment
was bitter, pressing, and confused. Olm-
stead was beset on all sides: from Brig. Gen.
Simon B. Buckner, Jr., in Alaska and Lt.
Gen. John L. DeWitt of the Western De-
fense Command, whose long-standing and
vociferous complaints concerning the inade-
quacy of defenses in their areas now seemed
wholly justified; from Maj. Gen. Henry H.
Arnold of the Army Air Forces whose needs
were obviously urgent; from the General
Staff ; from the Allied missions in this coun-
try. From every outpost requests poured in
for more air warning equipment, higher
powered transmitters, and radios better
suited to the locality. Commanders overseas
became more critical of what they had, and
more impatient at delays or omissions in
filling requisitions. Often the items they
asked for had not gone into production.

Basically, all demands centered around
the three essential ingredients for the brew
of war: money, men, and materials. Money,
it could be assumed, would be forthcoming
in adequate supply. But funds alone could
not be converted immediately into fully
trained and fully equipped armies. All the
advance planning had been prcdicated upon
a theoretical mobilization day (M Day)
which would permit an orderly progression
from a state of peace to a state of war. But
M Day had remained unidentified, and the

" (1) International Div ASF, A Guide to Inter-
national Supply, p. 12; (2) Msgs, Actg CSigO to
Philadelphia and Lexington SigC Depots, 9 Dec
41; (3) Ltr, CSigO to O/C Lexington SigC Depot,
13 Dec 41, sub: Temporary storage of defense aid
material; (4) Msg, Maj A. E. Brundage, OCSigO
Lend-Lease Off, to Philadelphia SigC Proc Dist,
17 Dec 41. SigC 475.7 Lend-Lease 4, 16 Dec 41-10
Jan 42. (5) Richard M. Leighton and Robert W.
Coakley, Global Logistics and Strategy, 1940—1943,
UNITED STATES ARMY IN WORLD WAR
IT (Washington, 1956), p. 247.
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events of war now differed from the plans.
Necessities which might have been satisfied
months hence overwhelmed the military
establishment with the most immediate
urgency. Like its units overseas, the Signal
Corps headquarters organization would
have to improvise. It would have to stretch
the supply of materials and men on hand
far beyond the limits of desirability.

Acquiring Manpower

Pearl Harbor set off tremendous demands
for manpower, both civilian and military,
which the Signal Corps could not hope to
meet until training facilities and allotments
were greatly increased. On 7 December
just over 3,000 officers and 47,000 enlisted
men comprised the Corps’ total strength.*®
By 10 December revised authorizations for
Signal Corps personnel for duty with the
Army Air Forces alone called for 3,664 offi-
cers and 63,505 enlisted men.” Filling the
authorizations was another matter. On 7
December nearly every Signal Corps reserve
officer was already on duty or under orders
to report for duty. In its senior Reserve
Officers’ Training Corps units, the Signal
Corps had far too few basic and advanced
students, and had to face the fact that of
those few, some would take commissions in
other branches of the Army.™

The need for radar men had been given
the sharpest sort of underscoring by the
events of Pearl Harbor. Yet in the highly
specialized courses for radar specialists and

® CSigO, Annual Report, 1942, p. 114, The An-
nual Reports of the Chief Signal Officer for the
years 1942-46 exist in a few typed copies only, in
the files of the Office of the Chief Signal Officer.

% Summary of Authorizations, revised 10 Dec 41.
SigC SPSTP 5, PMP 1942,

“® (1) Historical Sketch of the Signal Corps
(1860-1941), Eastern SigC Schools Pamphlet 32
(Ft. Monmouth, N. J., 1942), p. 127. (2) Ltr,
CSigO to TAG, 24 Jan 42, sub: Expansion of
ROTC units. SigC 326.2 ROTC Gen.
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technicians in the Aircraft Warning De-
partment at the Signal Corps School at Fort
Monmouth, only 169 officers and enlisted
men were on the rolls. About one hundred
Signal Corps officers were taking advanced
electronics courses at Harvard University
and at the Massachusetts Institute of Tech-
nology, and between two and thres hundred
more specially selected, recently commis-
sioned young engineers and physicists were
studying radar in the British Isles as mem-
bers of the Electronics Training Group.

The supply of trained aircraft warning
specialists was pitifully inadequate, despite
the fact that no other training activity had
received so much critical attention in the
past six months. The Air Defense Board’s
report, issued in the previous September,
had recommended expansion of the signal
aircraft warning service by 2,200 officers
and 40,200 men, the first sizable increment
to be added in October.”™ The War Depart-
ment had responded to the recommenda-
tion on 13 November by asking Congress
for funds to supply 900 officers and 17,000
men, with the first increment to be added
in December.

Meanwhile, the supply of trained men
had melted away. Throughout the summer
of 1941, Air Forces and Coast Artillery
quotas in the Signal Corps School Aircraft
Warning Department had remained un-
filled, class after class.” From existing Air-
craft Warning Service (AWS) units the
Signal Corps drew men to form cadres for
new units in this country and at overseas
bases. Indeed, by October the I Intercepter
Command had lost almost all of its signal

™ (1) Terrett, The Emergency, (2)
Memo, Col Otis K. Sadtler, SigC, for Gen Bryden,
5 Dec 41, sub: Expansion of AWS. SigC 322 Sig
AW Cos, 1940-43.

" Terrett, The Emergency p. 288 ]
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personnel by transfer to form cadres for the
I1, III, and IV Interceptor Commands,
and to provide the entire quota of air-
craft warning personnel for Iceland and
Greenland.™ That same month the com-
manding general of the Caribbean Defense
Command asked for AWS troops for Pan-
ama and Puerto Rico. To furnish them
would take all the remaining men, and the
Signal Corps had been counting on them to
help train the expected 17,000 novices.
Joining forces, the Signal Corps, the
Army Air Forces, and the Air Force Com-
bat Command united in an urgent plea to
the General Staff not to wait until the small
“breeding stock” of trained AWS special-
ists in the United States was entirely de-
pleted, but rather to expand the Aircraft
Warning Service immediately by 320 of-
ficers and 5,000 enlisted men, charging
them off against the 17,000 in the ex-
pansion program when it should be ap-
proved.™ The 5,000 men to be furnished
could come, they argued, from replacement
training centers other than the Signal Corps
center. This would be necessary because the
total estimated output of the Signal Corps
Replacement Training Center for Novem-
ber and December would be only 3,220,
and of these 1,320 would be required for
replacements for task forces, overseas garri-
sons, base forces, and overhead for schools
and replacement training centers, which

#* Memo, CSigQ for Chief of Opns Br OCSigO,
23 Qct 41, sub: Rpt of deficiencies in equip, pers,
and tng of com units of U.S. Army. SigC OT 322
Gen.

Com is used throughout this volume as the ab-
breviation for both communication and communi-
cations in accordance with Army practice during
the war period, although Signal Corps men used the
abbreviation comm.

" Memo, AAA A—1 for CofS, n. d., sub: Im-
mediate rqmts for AWS troops. SigC 322 Sig AW
Cos, 1940-43.
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current personnel policy required to be
maintained at full strength.”

The air staff had prepared the action
memorandum on 6 November, but on 5
December an air staff officer reported that
it had still not reached the desk of the
Chief of Staff. It was “bogged down in a
mass of conferences and trivial non-con-
currences in the G-1, G-3, and G4 di-
visions of the General Staff.”” ™ To consider
the nonconcurrences and get the paper
cleared would take another month because
of the approaching holidays, he thought,
and he suggested an alternate plan which
could be accomplished at once because the
necessary staff approvals were already in
hand. It involved the use of Fort Dix, New
Jersey, and Drew Field, Florida, as train-
ing centers for the desired 5,000 men, the
Signal Corps to furnish cadres of trained
men from its existing aircraft warning com-
panies to form new ones.

It was this plan that won approval in the
first frantic hours after word of the Pearl
Harbor disaster reached Washington. Early
Sunday evening, Lt. Col. Orin J. Bushey,
Army Air Forces staff A-1, called Maj.
Raymond C. Maude in the Signal Corps’
Air Communications Division to tell him
that the Chief of Staff had given Bushey
authority to put the plan into operation
at once. It called for 5,000 men for the
eastern and southern coastal frontiers, 3,300

*Incl, Memo, Brig Gen Harry L. Twaddle,
ACofS, for CSigO, 19 Nov 41, sub: Immediate
rqmts for AWS, and 1st Ind, Lt Col Henry L. P.
King, OCSigO, for ACofS G-3, 22 Nov 41, with
OCSigO R&W Action 1, Air Communications Divi-
sion (Air Com Div) to Plans Sec, 25 Nov 41. SigC
322 Sig AW Cos, 1940-43.

®Incl (c), Memo (initialed “R. P. C.”” A-1)
for Chief of Air Staff, 5 Dec 41, sub: Status of
AW action by the air staff, with OCS8igO R&W
Action 1, Opns Br to Air Com Div, 13 Dec 41,
sub: Immediate rgmts for AWS troops. SigC 322
Sig AW Cos, 1940-43.
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of them to go to Fort Dix to be trained
in the I Interceptor Command, and 1,700
to Drew Field for the III Interceptor Com-
mand. Colonel Bushey asked Maude
whether the Signal Corps could furnish the
300 officers needed. At a conference with
the air staff the next day, Lt. Col. Frank C.
Meade, head of the Air Communications
Division, promised the full number at once.
Before the conference ended, G-3 had au-
thorized an additional 5,000 men for the
other coastal frontier: 2,200 to be divided
between the Portland Air Base, Oregon, and
Fort Lawton, Washington, for the II In-
terceptor Command, and 2,800 to be as-
signed to Camp Haan, California, for the
IV Interceptor Command. Ten of the Sig-
nal Corps officers went to Panama on 20
December; 55 to Fort Dix, 25 to Mitchel
Field, and 60 to Drew Field on 10 Decem-
ber; while 60 reported to Seattle and 90 to
Riverside, California, on 12 December.”

These 10,000 men so hastily allotted on
the morrow of Pearl Harbor to man Air-
craft Warning Service units had had none
of the radar training that the Signal Corps
gave at Fort Monmouth. For the trainees
who went to Fort Dix, the I Interceptor
Command was already operating an aircraft
warning school of sorts. For those going to
the Pacific coast, there were no training
facilities in operation as yet. For others go-
ing to Drew Field, the III Interceptor Com-
mand planned, but did not yet have,
another training school.

At Drew Field, four aircraft warning
companies, the 530th, 307th, 317th, and

(1) OCS8igO Air Com Div Off Résumé, n. d.
[7 Jan 42], attached to Memo, Col Meade for O/C
Opns Br, 8 Jan 42, sub: Prog rpt for week ending
8 Jan 42. SigC C&E folder Air Com Div. (2)
OCSigO R&W Action 1, Air Com Div to Mil Pers
Div, 10 Dec 41, sub: Augmentation AWS conti-
nental U.S. SigC 402 Pers-Gen Air.
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331st, plus a signal headquarters and head-
quarters company, were in existence on 7
December. It had been expected that
these units would form the nucleus of the
projected ITI Interceptor Command school.
But within a week, 1,700 infantrymen had
arrived from Camp Wheeler, Georgia, to
be taught radio operation “without advance
notice or instructions as to their disposi-
tion.” To provide shelter, authorities hastily
erected a tent city, made up of Army tents
supplemented by a circus tent from
Ringling Brothers’ winter quarters in Sara-
sota, Florida. On 16 December classes for
information center technicians, radio opera-
tors, and administrative clerks began. The
rainy season was well advanced. Classes of
forty men each marched about in quest of
comparatively dry spots in which to study.
A pile of tent sidings was likely to provide
the only sitting-down space. Instructors
shouted above the noise of diesels that were
plowing up the mud preparatory to build-
ing operations. The teacher shortage was
so acute that several students who had been
teachers in civil life were pressed into service
as instructors, although they knew nothing
about the subjects they taught and had to
learn as they went along, hoping to keep a
jump ahead of their classes. The calls for
aircraft warning personnel were so pressing
that radio operators were partially trained
in fourteen days and sent overseas immedi-
ately, a practice which all training officers
deplored. But it had to be done.™

There were urgent calls for enlisted spe-
cialists in other categories. Jamaica in the
British West Indies, for example, had more
radio sets on hand than it had men to op-

"™ (1) Interv, SigC Hist Sec with Lt Col Frank
E. Herrelko, Air Corps, 11 Mar 47. (2) History
of 2d Training Battalion (formerly 588th Signal
Aircraft Warning Battalion), Third Air Force,
Oct 43, Apps. I, II, III. AF Archives Sig-2-HI.
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erate them.” On 11 December the Signal
Corps broadcast an urgent appeal to all
corps area commanders, asking them to
enlist without delay an unlimited number
of amateur and commercial radio operators
for the Signal Corps. A recognized license
was accepted in lieu of a proficiency test,
and the men were rushed to the nearest re-
ception center for transfer to the Signal
Corps Replacement Training Center.®
The Signal Corps had been adding ci-
vilian workers at the rate of about 1,000
per month during the last half of 1941.%
In the last three weeks of December, it
added 1,000 per week, more than doubling
the midyear figure and bringing the total
to about 13,500.%% This meant that at least
every other worker was a “new” emplovee,
with less than six months’ experience. Such
an influx could not be assimilated without
a certain amount of confusion, especially
within the headquarters offices, where
practically all sections were understaffed.
Prospective civilian employees had to be
interviewed, processed through Civil Serv-
ice, and then trained to the particular work
of the office which employed them. Conse-
quently the original staff, both officer and
civilian, worked all hours trying to keep
abreast of current rush jobs while inter-
viewing, training, and finding space for
new employees. Interviews had to be sand-
wiched in between long distance calls and
conferences; new employees meant more

" Ltr, CSigO to Chief of Inf, 15 Jan 42, sub:
Sig com Jamaica, BWI. SigC OC 381 1942.

® TWX, AG to CG’s All Corps Areas, 10 Dec 41.
AG 351 (12-9-41) ER-A. SigC 341 Gen Recruit-
ing No. 2, Apr 41-Dec 41.

L On 30 June 1941, the figure stood at 5,753; 1
August, 6,902; 7 December, about 10,000. (1)
CSigO, Annual Report, 1942, p. 127. (2) Signal
Corps Information Letters, No. 2 (January, 1942),
p. 12, and No. 3 {Fcbruary, 1942), p. 9.

® CSigO, Annual Report, 1942, p. 127.
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desks; more desks called for more space.
In most instances desks had to be crowded
into the original office space in the old
Munitions Building on Constitution Ave-
nue and in sundry other buildings scattered
around Washington.

Even with enough money to hire the ci-
vilians needed, it was not always possible
to find employees possessing the desired
qualifications. Private industry, the armed
services, and government agencies and bu-
reaus were competing fiercely for qualified
employees, while Civil Service procedures
in the first weeks of war still used peacetime
wage standards and job descriptions that
were somewhat unrealistic in the light of
the sudden emergency. The need for more
workers was most evident in the Signal
Corps’ procurement activities, which in-
creased manyfold.

The Procurement Division in the Office
of the Chief Signal Officer, barely able to
support the increasingly heavy work load
during the fall of 1941, was literally over-
whelmed during the first weeks of war. For
example, its Inspection Section was just be-
ing organized. In December it comprised
but two men: Maj. John Shuler, the officer
in charge, nominally transferred from the
Purchase Section in October but still
obliged to spend most of his time on Pur-
chase Section work, and one reserve officer,
Ist Lt. William H. Caruthers, Jr. Shuler
knew his section was being organized to
provide staff supervision over the hundreds
of inspectors who were already operating in
procurement districts and the thousands of
additional ones who would be needed for a
full-scale procurement program, but he had
received no specific directive outlining his
functions and duties, and he had as yet only
one small office for the staff he hoped to get.
One problem, he knew, was the scarcity of
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qualified men in the field. The inspection
training program initiated in Philadelphia
before the outbreak of the war and an addi-
tional one begun in Chicago shortly after-
ward could not fill the requirements. In
December there were some 800 inspectors
in the field, of whom about 260 were in the
Chicago Procurement District, and the rest
in the Philadephia Procurement District.
They were working long hours of overtime
without pay before 7 December; afterward,
they worked even longer hours. At the same
time, Selective Service was subtracting from
the numbers on hand and drawing potential
inspectors away from the first training
course.*

The Production Expediting Section
under Maj. Carrington H. Stone furnished
another example of turmoil within the Pro-
curement Division. Since November the sec-
tion had fallen under the scrutiny of Wallace
Clark and Company, management engi-
neers whom General Olmstead had hired to
survey his organization and make recom-
mendations to increase general efficiency
and to ease expansion for war. Two days
before the attack on Pearl Harbor, Wallace
Clark had proposed reorganizing the en-
tire system of operation within the Expe-
diting Section. The recommendations were
mandatory, and the work involved had to
be accomplished concurrently with the

# SigC 314.7, Inspec Sec, Daily Hist Data, 15
Oct 6-Dec 41; 12 Dec 41-24 Jan 42. Signal Corps
historical data sheets were maintained by all sec-
tions of the Procurement Division, Office of the
Chief Signal Officer; all bear the Dewey classifi-
cation number 314.7. Folders referred to in this
chapter are: Procurement Division, Inspection
Section, 15 October 1941-6 December 1941, and
12 December 1941-24 January 1942; Procurement
Division, Production Expediting Section, 5 Decem-
ber 1941-21 December 1941; Procurement Divi-
sion, O/C, 11 December 1941. Hereafter these will
be referred to as Daily Data (with appropriate
scction and date of report).
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mounting daily schedules, despite the short-
age of workers.*

Expediters were expected to be profes-
sional breakers of bottlenecks, whatever the
nature of the stoppage, and in the first weeks
of war the staff in the headquarters section
had to eliminate numerous peacetime pro-
cedures which slowed up production and
procurement. For example, complaints from
the depots that radio parts were missing
among the elements sent them for assembly
brought to light one of the difficulties of the
current method of procuring radio sets.
During the prewar period, Signal Corps con-
tracting officers placed separate contracts for
individual components of radio sets, thus
distributing work among more manufactur-
ers. Final assembly of the sets took place at
the Signal Corps depots. This system had
worked well enough when the volume of
procurement was moderate. But with the
sudden upward sweep of requirements for
radio in late 1941, the contracting officers in
the rush of their work tended to overlook
some of the components when they placed
contracts. Soon after Pearl Harbor, depot
crews trying to assemble sets for overseas
shipment discovered parts missing: any-
thing from nuts and screws to antennas. In
the belief that an incomplete set was better
than none, and might be used in some fash-
ion, the depots had been distributing a
number of imperfect sets, to the outrage of
overseas units that received them. Expe-
diters arranged that henceforth assembly
should be delegated to the manufacturer of
the largest component, who would assemble
complete sets, obtaining the minor compo-
nents by his own purchase or manufacture,
or from a Signal Corps depot. Thus, for
example, with the widely used short-range
radio set SCR-284, the depots would pro-

* Daily Data, Prod Exped Sec, 5, 8 Dec 41.
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vide the manufacturer, Crosley, with the
headphones, microphones, and antennas, so
that the sets could be shipped complete
from the Crosley plant.*

Field installations everywhere needed ad-
ditional civilian workers, and the Secretary
of War granted blanket authority to em-
ploy any civilians required. The Civilian
Personnel Branch of the Office of the Chief
Signal Officer stepped up its recruiting ef-
forts to meet the increasing demands from
the corps areas, exempted posts, and sta-
tions.” Requests poured in for civilians to
fill special posts outside the continental lim-
its of the United States. Puerto Rico needed
radio mechanics. Panama wanted large
numbers of radio engineers, telephone in-
stallers, and telephone engineers. To meet
the request, Civilian Personnel arranged
with the American Telephone and Tele-
graph Company to borrow some of the
company’s cable splicers for temporary duty
in Panama. In the Canal area, a desperately
needed radar SCR-271 waited for trained
engineers to install it. Signal Corps was
asked to recruit civilians with all haste, and
send them along by the first available air
transportation.*

Accelerating Production

Such signal equipment as was available
had to be allotted carefully to those who
needed it most. The Signal Corps cupboard,
although not completely bare, was not well
stocked. The final report of the Army Serv-
ice Forces states that on 7 December 1941
the Signal Corps had less than 10,000 us-
able ground and vehicular radio sets, less

* Ibid, 21 Dec 41.

% QCSigd Civ Pers Br Diary, 9 Dec 41. SigC
Hist Sec File.

¥ Ibid., 14, 19 Dec 41. The treatment of Signal
Corps personnel and training activities is continued
in Chapter I, below.
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than 6,000 aircraft radio sets, and less than
500 radar sets ‘““‘available,” but does not
state whether the equipment was available
in depots, or was in the hands of troops.®
Certainly insofar as radar sets were con-
cerned, deliveries of commercial models had
not begun until February 1941, and alto-
gether only 491 sets had been delivered
by the end of the year.*” These had gone
immediately to aircraft warning troops and
to training schools as soon as they came off
the production line.”” Practically none of
them remained in depots for distribution.
But even had the Signal Corps possessed
equipment and supplies in abundance, the
Army did not have enough ships available
to carry all the kinds of military items
needed when war struck,” and signal
equipment carried a lower priority than
ordnance items. Finally, there were not
enough escort vessels to afford effective pro-
tection in hostile waters—and suddenly all
the waters were hostile.

During this first month of war all move-
ment was to the west. As quickly as cargo
space could be assigned and escort vessels

® Logistics in World War II, Final Report of
the Army Service Forces, 1 July 1949 (Washington,
1947), Chart 2, Logistic Situation, December 1941,
pp. 16-17.

% (1) Capt Harry M. Davis, Signal Corps De-
velopment of U.S. Army Radar Equipment, Pt. 1T,
1937-1941, SigC historical monograph A-2, p.
116; and Pt. III, Long Range Radar, SCR-270-
271; SigC historical monograph A-3, pp. 47-48.
SigC Hist Sec File, (2) OUSW, Weekly Statistical
Report, Sec. IT, Air Signal, Nos. 5-28, 2 Aug 41-10
Jan 42. Until 9 March 1942 these reports were issued
by the Statistical Branch, OUSW. From 9 March
to 9 April they were issued by the Office of Statisti-
cal Services, Headquarters, Services of Supply.
From 9 April 1942 they were known as the Weekly
Statistical Summary rather than as the Weekly
Statistical Report. Hereafter referred to as Weekly
Stat Rpt.

® Pearl Harbor Attack, Pt. 27, pp. 353-59.

* Leighton and Coakley, Global Logistics and
Strategy, 1940-1943, pp. 202-212, passim,
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provided, Signal Corps units and equip-
ment moved out of California ports. Some
ships that had left before 7 December for
the Philippines were caught by the war en
route, and were diverted to Australia. The
Army transport Meigs, for example, had
headed out of San Francisco for Manila at
the end of October, with some Signal Corps
men and equipment aboard. After a stop
at Honolulu, she was on her way, and cross-
ing the international date line when her
radio received news of Pearl Harbor. Di-
verted from Manila, she went on by way
of Fiji to Darwin, Australia, only to be
bombed and sunk in the harbor there.”
On the whole, loss of signal equipment
in transit across the Pacific was unexpect-
edly light during the early weeks of the
war. Of the approximately 18 transport
vessels which war caught at some point in
the Pacific between the west coast of the
United States and the Philippines bearing
troops and supplies to MacArthur, two,
both of which were unescorted freighters,
were sunk in the course of the journey. Only
one of the two, the M alama, sunk about 600
miles from Tahiti on 1 January, was known
to have signal equipment aboard. It had
only twenty-five tons of Signal Corps cargo.
About seven ships turned back after 7 De-
cember. The remainder were diverted in
midocean to Australia. The Navy transport
Republic, flagship of a convoy which had
formed just west of Honolulu on 29 Novem-
ber and which was diverted, after Pearl
Harbor, from Manila to Brisbane, had

aboard the 36th Signal Platoon and its

2 (1)Incl 2 with Ltr, CG Hq USASOS, APO
501, 17 May 44, to CG USAFFE, sub: Radio op-
erators, statement of S. Sgt Maurice L. Monson,
detailed 832 Sig Sv Co. Unit Histories: 431st Sig
Heavy Const Bn. (2) Interv, SigC Hist Sec with
Sergeant Monson (formerly chief radio operator
USAT Meigs), 14 May 44.
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organizational equipment. This convoy,
carrying the first American forces to Aus-
tralia, reached Brisbane on 22 December.”

The shortage of signal equipment was so
critical and the competition for supplies so
bitter that on 23 December General Olm-
stead issued a plea to all segments of the
Army to conserve signal supplies and to
practice the strictest economy, particularly
during training and maneuvers. Use only
qualified men familiar with signal equip-
ment to act on surveys, and on inventory
and inspection reports, the Chief Signal
Officer urged. Waste nothing; remove and
repair all serviceable parts of discarded sig-
nal equipment for use in training. Units
which had been supplied with nonstandard
types of equipment should not turn it in,
he warned, no matter what the tables of
basic allowances said. Rather, they should
repair equipment and continue it in service
until it was possible to supply the newer
types authorized in the tables.®*

There were obstinate blocks to be over-
come before the goal of quantity produc-
tion, great enough to fill all requirements,
could be achieved. The immediate de-
mands for equipment constituted only part
of the total requirements. Requirements, in
the peacetime definition, were “the com-
puted needs in supplies and equipment of
all kinds necessary to meet a military plan
established by the War Department.” ** In

® (1) A. J. Bingham, Reinforcement of the
Philippines (1947), pp. 9-11; (2) List of Trans-
port Vessels at Sea, Pacific Ocean, 7 December
1941; (3) Memo, ACofS G-4, WDGS, for TAG,
21 Jan 42, sub: Request for info as to whereabouts
of vessels, AG 565 (1-19-42) Msc (G-4/33861).
OCT Hist Sec File.

** Memo, CSigO for TAG, 23 Dec 41, sub: Con-
servation of SigC equip and supplies. SigC 400
Gen 5.

* André E. Gerard, The Story of Supply in the
Signal Corps in World War IT (1945), Pt. I, Re-
quirements, SigC historical monograph B-1, p. 2.
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the first weeks of war the definition lost
meaning. Which plan, whose needs, what
computations were to have precedence? For
example, in May 1941 the Signal Corps
planning staff had estimated that require-
ments for wire W-110-B would be 412,000
miles for the first year after M Day. But in
the three weeks after the attack on Pearl
Harbor, “actual” requirements as com-
puted by commanders in the field and staff
planners rose to 832,000 miles. At the same
time, requirements for five-pair cable in-
creased thirteenfold above 1940 estimates.”

Actually, requirements could not be ex-
pected to be firmly fixed at this early date.
One thing was clear enough: whatever the
final figures might be, they would exceed the
existing capacity of the communications in-
dustry to produce. The Signal Corps had
devoted much effort to prewar planning for
industrial expansion, and most of it was
sound enough so that given time it would
cover the enormous requirements of global
war. But without funds or authority to
translate plans into action, little could be
done except to blueprint the objectives.
Thus only one of the numerous proposed
plans to expand the communications indus-
try had been launched before the opening
of hostilities. Only 15 out of 180 radio man-
ufacturers in the country had produced any
military radios for the Signal Corps before 7
December; of the 15, only 5 had built sepa-
rate plants for their military work and were
producing sets acceptable by military

SigC Hist Sec File. For a general discussion of Army
requirements see Chapter IIT of R. Elberton Smith,
Army Procurement and Economic Mobilization, a
volume in preparation for the series UNITED
STATES ARMY IN WORLD WAR IIL

® L. H. Drake and F. W. Thomas, Prod Div,
Philadelphia SigC Proc Dist, Industrial Summary:
Signal Corps Procurement of Wire and Cable, 15
Jan 46, pp. 42-45. SigC Hist Sec File.
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standards.” Obviously expansion of manu-
facturing facilities was going to be a basic
problem. In the first week of war the need
for a much larger electron tube industry was
evident, and representatives of the Army,
the Navy, and the Office of Production
Management met to devise an expansion
program of $14,000,000 affecting eleven
companies making transmitting, cathode
ray, and special purpose tubes.*

On the day after the Pearl Harbor attack,
the Signal Corps’ Production Expediting
Section drafted a letter which it sent out to
contractors on 9 December. The letter asked
for immediate reply by wire detailing what
might be needed to attain the maximum
possible production, right up to the limit of
twenty-four hours a day, seven days a week.
“What are your limitations respecting raw
materials, skilled labor, plant facilities and
machines?”’ the Signal Corps wanted to
know.” On 20 December the Signal Corps
wired officials of the General Electric Com-
pany, Bendix Radio Corporation, Westing-
house Electric Manufacturing Company,
Radio Corporation of America Manufac-
turing Company, Aircraft Radio Corpora-
tion, and Western Electric Company
inviting them to meet with certain officers
of the Signal Corps at the Philadelphia Sig-
nal Corps Procurement District on the after-
noon of 23 December to discuss procure-
ment plans and facilities.” These were the
industrialists upon whom the Signal Corps

*"J. A. Everitt and others, Industrial Planning
Br, Philadelphia SigC Proc Dist, Industrial Sum-
mary: Signal Corps Procurement of Radio and
Radar Equipment, 1 Jul 46, p. 25. SigC' Hist Sec
File.

* The Industrial College of the Armed Forces,
Economic Mobilization Course, Prod Div, Rpt of
Subcommittee 36, Electronics Production Problems
(1 Nov 46), Bk. 12, p. 5.

® Daily Data, Q/C, 11 Dec 41.

" Msg, CSigQ to Officials of General Electric
et al., 20 Dec 41. SigC 400.12 Gen 8.
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would depend for the major share of its
wartime procurement. They would bear the
initial strain of the procurement crisis. They
must lend their industrial know-how to train
smaller firms in mass production methods.
Those among them who were already pro-
ducing signal equipment must redouble
their efforts, take on new contracts, and
speed up deliveries.

Neither contracting nor delivery was
progressing well. Some critical items for
which money had been allotted under the
fiscal year 1941 procurement program had
not been contracted for; in particular 1,500
SCR-288’s, substitute short-range radio sets
for ground troops, who needed them badly,
and 20 SCR-251 sets, instrument blind-
landing equipment for the Air Forces. In
fact, less than half of the $498,311,000 ap-
propriated for critical items of signal equip-
ment on the regular and first supplemental
fiscal year 1942 expenditure programs had
been awarded.

Deliveries especially were discouraging.
Under the procurement programs for
fiscal years 1940 and 1941, the week ending
6 December showed that of the 54 impor-
tant signal items contracted for, 33, or a
total of 61 percent, were behind schedule.
Delinquencies included 14 types of ground
radio totaling 4,542 sets. Contracts for radio
sets SCR—-536, the handie-talkie used by air-
borne and parachute troops, called for de-
livery of 1,000 sets in November, but none
were delivered. Deliveries of short-range
portable sets SCR-194 and SCR-195
were delinquent by 2,500 sets. Six items for
the Air Forces—frequency meter sets SCR—
211, marker beacon receiving equipment
RC-43, microphone T-30, radio compass
SCR-269, and aircraft liaison and com-
mand radios SCR—-187 and SCR-274—also
were behind schedule, but fortunately none
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of the delinquencies were serious enough to
interfere with the delivery of aircraft.”
In the three weeks remaining in December
after Pearl Harbor, contracting speeded up
appreciably, but delivery lagged behind.
By the end of the year, 16 types of ground
sets had fallen behind schedule for a total
of 5,812 units, as had six critical types of
aircraft signal equipment.'®® At that rate, it
would take years to complete the equipment
orders, yet the stupendous production pro-
gram required completion in from 12 to 18
months.

Most dire of all shortages were those per-
taining to radar. Shortages of materials and
tools had delayed production; until July
1941, aircraft detector equipment (which
became known as radar in 1942) had a
preference rating no higher than A-1-B.**®
In December 1941 radar was to American
industry a new and uncharted realm, and
only two or three of the largest companies
kad ventured into it. Only three types had
been delivered in any quantity: the SCR—
268, searchlight control (SLC) radar, and
two early warning (EW) radars, the mo-
bile SCR-270 and the fixed SCR-271. The
SCR-268 was especially important because
it could provide approximate target height
data. Enough of them could relieve the seri-
ous shortage of optical height finders for fire
control, and also provide a stopgap for the
Air Corps’ need for ground-controlled in-
terception radars. On 16 December the Sig-
nal Corps contracted for 600 additional sets
at a cost of $33,000,000 from supplemental
funds.'*™*

1 Weekly Stat Rpt No. 24, 13 Dec 41, pp. 1-2.

2 Weekly Stat Rpt No. 28, 10 Jan 42, p. 2.

 Pearl Harbor Attack, Pt. 27, pp. 353-59.

*1st Ind, Brig Gen Brehon Somervell, G-4
WDGS, on Ltr, TAG to CSigQO, 16 Dec 41, sub:
SLC equip with 1 Incl. G-4/33736 OCS 16701~
17500 No. 8.
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Meanwhile, the Under Secretary of War
was urging his supply chiefs to redouble
their efforts to push production. Speed, not
cost, should be the main consideration, he
added. New facilities for production had to
be found and provided with contracts, while
all existing contracts should be reviewed
with the purpose of stepping up deliveries.
A three-shift production schedule ought to
be applied everywhere. Construction orders
should be given War Department produc-
ers, and new contractors should be given let-
ters of intent, later to be replaced by formal
contracts, in order that the firms could pro-
ceed at full speed pending the availability
of additional funds.**®

All peacetime planning had looked to-
ward prompt decentralization of military
procurement and the easing of shackling
legal restrictions. With the first War Powers
Act, 18 December 1941, Congress granted
to the President sweeping powers to expedite
the war effort, including the authority to
release government procurement of mili-
tary equipment and supplies from certain
restrictive legislation.'™ Executive Order
9001, 27 December, delegated this author-
ity to the Under Secretaries of War and
Navy, who in turn could delegate it to their
various supply chiefs. The supply chiefs
could then give their district procurement
officers a great deal more freedom of action.

Anticipating these measures, on 17 De-
cember the Under Secretary of War had
already issued to his supply chiefs General
Directive 81, allowing them to award con-
tracts for supplies and construction without
advertising and waiting for bids, and even
without obtaining the Under Secretary’s

% Memo, USW for CSigO et al., 29 Dec 41, sub:
Broadening the base of defense pred. SigC 400.13
Gen 24.

1 Pirst War Powers Act, 1941, P. L. 354, 77th
Cong, 1st Sess, Ch. 593.
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approval, although this last would be re-
quired for any contract involving five mil-
lion dollars or more. Moreover, the Office
of Production Management would have to
clear any contract involving one million or
more. The Under Secretary left it to his
supply chiefs to determine any further safe-
guards and to fix the extent of decentraliza-
tion, saying, “It is desired in the interest of
speed that authority for placing orders be
decentralized to your field agencies to the
greatest extent compatible with efficiency
and proper safeguarding of the public
interest.”

General Olmstead at once drew up his
plan for procurement, which was approved
by the Under Secretary of War on 3 Janu-
ary 1942. The plan embodied five major
points. First, all major purchases would be
made through the Signal Corps’ procure-
ment districts and laboratories, with con-
tracting officers authorized to negotiate
purchases and make awards in any amount
less than $1,000,000 without reference to
the Office of the Chief Signal Officer. Sec-
ond, contracting officers would be ap-
pointed for all corps areas, departments,
and mobile forces. Third, depots were au-
thorized to buy specified stock items with-
out reference to the Chief Signal Officer.
Fourth, laboratories were freed from the
restrictions hampering the purchase of ex-
perimental equipment and authorized to
purchase it in any amount less than

264-211 O - 78 - 4
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$1,000,000 without reference to the Chief
Signal Officer. The fifth provision gave the
Chief Signal Officer a means of exercising
control over procurement by providing for
specific procurement instructions to be is-
sued to the procuring agency.'*”

These measures could not sweep away
all legal and procedural barriers to speedy
procurement. Further liberalization would
be necessary in the months to follow: more
extensive use of informal rather than time-
consuming formal contracts, formulation of
specific procedures, and standardization of
contractual clauses covering advance pay-
ments, renegotiation, subcontracting, pat-
ents, and the like. These could be handled
largely within the framework of the policy
laid down by General Olmstead, and
through subsequent War Department pro-
curement circulars,'*

Thus, in the first three weeks of war, the
Signal Corps along with the other services
of the Army took vigorous action toward
solving the insistent calls for men and
equipment. The actions were basic, but
their results would not be apparent
quickly. Months would pass before progress
at home could be reflected at the fighting
front,

" Memo, CSigO for USW, 22 Dec 41, sub:
Decentralization of proc, and 1st Ind, OUSW to
CSigO, 3 Jan 42. §igC 400.12 Gen 8.

' See [Chapter V1] below, for Signal Corps Pro-
curement activities during the early months of

1942.



CHAPTER II

The Call for Troops
(January—February 1942)

The Source of the Demand

By the beginning of 1942 the shock of
Pearl Harbor had given way to planning for
a long war, but expansion plans for the
Army were still very narrow. The thinking
on which the plans were based, particularly
with respect to the probable magnitude of
an all-out war effort, was still to a large ex-
tent based on World War I experience. At
all levels, efforts were organized with a view
toward peacetime economy rather than
wartime effectiveness. When war came,
there was no recourse but to make day-by-
day decisions and to dole out the Army’s
manpower, a few men here and a few there.
All had to be soldiers, and some had to be
made into technicians as rapidly as possible.

To the Signal Corps that meant signal
specialists, and men trained in even the
prosaic communications skills were too few
to supply the needs. An Infantry division
alone included 1,500 communications men,
who represented about one-tenth of the
division strength. Although not all of these
would be Signal Corps men, all had to be
given communications training. Moreover,
it was becoming apparent that the Signal
Corps would be required to function not

" Biennial Report of the Chief of Staff of the
United States Army, July 1, 1941 to June 30,
1943 to the Secretary of War (Washington, 1943),
p- 30n.

only as a military communications operating
agency spread out over the earth, with aux-
iliary duties involving tremendous intelli-
gence, photographic, and training responsi-
bilities, but also as a large business
establishment.

When the new year began, the military
strength of the Signal Corps—3,119 officers
{256 officers in the Office of the Chief Sig-
nal Officer) and 48,344 enlisted men—was
scattered  throughout the continental
United States; in the Caribbean Defense
Command, where about one third of the
overseas units had been sent to strengthen
the Panama Canal defenses; in Greenland;
Iceland; Newfoundland; Bermuda; in the
Hawaiian and Philippine Departments;
and in Alaska. The civilian strength was
13,504, including 1,694 overseas and 1,886
in the office of the Chief Signal Officer.”? The
Alaska Communication System (ACS),
which began the year with a military
strength of 428 and a civilian strength of
171, probably enjoyed a higher proportion
of thoroughly competent enlisted technicians -
than did any other Signal Corps activity.
Since October 1941, when the War Depart-
ment had authorized the 1st Signal Service

? (1) Statistics, a volume in preparation for the
series UNITED STATES ARMY IN WORLD
WAR II. MS in OCMH. (2) Signal Corps Infor-
mation Letter, No. 3 (February, 1942), p. 9.
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Company to increase its strength, ACS had
been carefully selecting the additional men;
about half were fully or partially qualified
radio operators, the remainder touch
typists who had satisfactorily passed the
radio operators’ aptitude test.* The main-
stays of the company were men with long
experience and excellent records of service
in Alaska.

With this nucleus and in this geographi-
cal pattern, the Signal Corps now had to
fill out vastly in numbers and spread out
vastly in place. Some of the expansion nec-
essary had already occurred, as these num-
bers and locations showed. The very open-
ing hours of war, however, had created
vacuums all over the world, which sucked
in troops the instant they could be dis-
patched from the United States. American
soldiers went out eastward to Iceland and
westward to Australia. The Signal Corps
units with these early task forces were hur-
ried to overseas bases and combat zones,
where the generally inexperienced men who
comprised the units came up against un-
usual demands for individual skill and
stamina. And nowhere, as judged by war
standards, was there more than a token sig-
nal force.

The Limitations Imposed
by Tables of Organization

The tools with which an arm or service
shapes its units and fits them into the Army’s
structure are (1) its troop program, that
is, the troop basis, which forecasts the num-
ber and kind of units to be in active service
within a general time limitation; and (2)
its tables of organization, T/O’, which

*First Draft, Alaskan Communication System

History (1945), pp. 173, 175. (See|Bibliographical

Note.) Bound MS copy in SigC Hist Sec File.
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ordain the composition of the units. The
T/O signal units were as standardized as
the multiplication table and pyramided up
to the top echelon of the troop basis struc-
ture with little variation in size or
composition.

The outbreak of war had found the plan-
ning divisions in the Office of the Chief
Signal Officer trying vigorously to disrupt
the neat structure. Not rigidity but flexibil-
ity and elasticity in organization and
strength were essential to economy in the
use of manpower, and never had there been
a time when the Signal Corps had not had
to economize in men. The war had already
thrown a spotlight upon new military con-
ditions and methods which differed greatly
from those known earlier. Further, climate
and terrain were obviously going to affect
operations a great deal. In a place where
good radio transmission could be attained
only through the usc of a rhombic antenna
array, five men would be needed to install
the equipment. If the situation were such
that a wire strung between two trees would
suffice, it could be set up by one man, who
might be, as well as not, the driver of one
of the unit’s trucks. In some areas, a unit
might have all the advantages of modern
communications systems in the vicinity. In
others, it might find it necessary to trans-
port a 2,000-pound transmitter in pieces,
back-packed over miles of rough terrain, to
set up the only communications station for
hundreds of miles around. Uniform, inelas-
tic T/O units could not be expected to func-
tion equally well in all such widely varying
situations.

Obviously it was desirable to tailor units
to fit the situation. But the process of setting
up tables of organization or of changing
those already in effect was laborious and
protracted. First, the Signal Corps made a



36

detailed breakdown of the duties of each
man in the proposed unit and determined
the grades and ratings it considered ap-
plicable. Then, by way of The Adjutant
General, the proposed table went to the
War Department General Staff—to G-1,
to G-3, and to the War Plans Division
(after 9 March 1942, to comparable di-
visions of the Services of Supply before it
reached the General Staff}. There the re-
quirements unit studied the table under the
guidance of Signal Corps officers, who had
direct knowledge of the equipment the unit
would use; the training unit scanned the
table from its own viewpoint; then the op-
erations unit considered it. If all went well,
approval was forthcoming. But at any stage
in its progress, the proposed table might
be sent back to the Signal Corps for re-
vision, after which it would have to start
all over again.*

Finally fixed, the table of organization
was likely to become a white elephant, pon-
derous and sacred. Newer equipment might
change the basic duties of at least some
members of the team, or changed tactics
might make more or fewer men desirable.
But the table of organization remained fixed.
Therefore, the Signal Corps often resorted
to organization charts or special tables as
it set up new units which necessarily would
be more or less experimental.® Yet these had
no standing in troop bases, the determinants
of training capacity.

The 1941 Troop Basis in effect at the
outbreak of war embodied a troop program

‘By early February recommendations for re-
vision of practically all Signal Corps tables of or-
ganization had either been made or were in process.
Signal Corps Information Letter, No. 3 (Feb 42),
p- 39.

? Conf in OCSigO, 13 Aug 42, attended by rep-
resentatives of OCSigO and Psychological War-
fare Br, MIS. SigC 011-S Psychological War-
fare Br.
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which accorded with the prevailing defense
plan for mobilizing only the four field
armies. It authorized the Signal Corps 1
signal service regiment; 5 aircraft warning
regiments; 19 battalions {2 armored, 4 air-
craft warning, and 1 for each army and
corps); a headquarters and headquarters
company for each of the 4 interceptor com-
mands; 2 signal troops, 29 platoons, air
base; 32 division signal companies, 5 of
them armored; and 79 other companies
of various sorts, of which 48 pertained di-
rectly to the air arm and the remainder were
depot, repair, operations, photographic,
pigeon, construction, radio intelligence,
and service companies.®

The 1942 troop unit basis for mobiliza-
tion and training, issued in January, em-
bodied the 1941 faults of rigidity and mea-
gerness.” For the ground forces, it did in-
clude more of the needed nondivisional
units than had the 1941 basis; yet it re-
mained very weak, particularly in construc-
tion units. Reports from the field follow-
ing the 1941 maneuvers had consistently
urged that the number of construction units
in a battalion be doubled or tripled. Gen-
eral Olmstead had held out strongly for two
companies, with additional construction
units in the General Headquarters U. S.
Army reserve, where they would be avail-
able to reinforce corps and army units as
required. As issued, however, the 1942
Troop Basis included neither® But the
most astonishing deficiency of the program

® Troop Unit Basis of the Signal Corps as of 28
December 1941 (continental limits of the United
States). SigC 320.2 Gen 12, Oct-Dec 41.

"Ltr, O/C War Plans Div OCSigO to All Brs
and Divs OCSigO, 24 Jan 42, sub: Troop unit
basis for mob and tng, 1942. SigC 381 Gen (LG
381).

®* Memo, Olmstead for Maj Gen George V.
Strong, 24 Mar 42, sub: Orgn of Sig bn for an
army corps. SigC 320.3 T/O’s 1940-43.
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was its failure to include any troops at all
for the air arm. Toward the augmentation
of Signal Corps overhead (i. e., the admin-
istrative positions in the War Department,
in field offices, and in other installations ex-
empt from corps area control), this 1942
Troop Basis also reckoned on the scheduled
expansion of the ground forces alone, tak-
ing no account of the work which the Signal
Corps would perform for the Army Air
Forces (AAF).°

There were other weaknesses in the 1942
mobilization plan. From the time of its
publication, revisions were frequent. It
ceased to be a forecast; in fact, it fell be-
hind. Activation schedules out-distanced the
parent plan, which served only weakly as
a training objective, being no better than
any other plan of that time. In some ways
its existence actually was a drawback, be-
cause the General Staff adhered to it in
limiting training capacity, yet often had to
ignore it when compelled to activate new
units. Therefore, commitments for signal
units exceeded the troop basis, were out of
step, irregular, and un-co-ordinated. Men
in training, expecting to be assigned months
hence to units allowed under the troop basis,
had to be assigned hurriedly, their training
cut short, to meet task force activations or
other urgent calls.

It was well into January before Major
Maude, in the Signal Corps’ Air Communi-
cations Division, succeeded in getting from
G-3 a list of Signal Corps units authorized
for the Aircraft Warning Service, which
would serve as a troop basis of sorts for that
service. The list included 7 signal head-
quarters and headquarters companies for
AWS interceptor commands; 23 signal
aircraft warning regiments; 19 signal air-

* Memo, ACofS G-1 for CSigO, 17 Sep 41, sub:
Augmented PMP 1942. SigC LG-381,
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craft warning battalions, separate; 19 signal
aircraft warning reporting companies, fron-
tier; 69 signal platoons, air base; 80 signal
platoons, air depot group; 7 signal com-
panies, depot, aviation.”” This belated AWS
troop basis added enormously to the tech-
nical manpower requirements of the 1942
mobilization plan; and yet there remained,
still unknown, the requirements for techni-
cians and specialists to man Signal Corps
units serving the AAF as well as the AWS,
Such additional Signal Corps units—and
they numbered scores—grew without a
broad plan.* Tentative authorizations in
effect immediately after Pearl Harbor had
called for 67,000 officers and enlisted men
to be procured and trained by the Signal
Corps within a year for the Air Forces as a
whole.” The lack of a firm troop basis for
the air arm and the inadequacy of tables of
organization for the ground forces handi-
capped orderly planning. But even had sat-
isfactory tables of organization covering all
units been in effect, there would still have
been the enormous task of converting civil-
ian recruits into military technicians within
a compressed length of time.

The Protective Mobilization Plan had
called for one million men by M Day plus
120, all from the Regular Army, the Na-
tional Guard, and the Reserve, and all with
some measure of military training. Actually,
Army strength, including Selective Service
men who had expected to return to civilian
pursuits at the end of one year of service,

had passed the million mark in March 1941,

¥ OCSig) R&W Action 1, Air Com Div to Mil
Pers Div OCSigQ, 17 Jan 42, sub: Distr of elec-
tronics officers. SigC 320.2 Activation of Units
(MT-20) Jan-Jun 42,

" There was no firm troop basis for signal units
for the AAF until 1943.

* Summary of Authorizations, revised to 10 Dec
41. SigC SPSTP 5, PMP 1942,
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nine months before the declaration of war.
It continued steadily to increase. Augmen-
tations of the Protective Mobilization Plan
were to have brought the Signal Corps to
a strength of 62,500 by M Day plus 360.
Signal Corps strength passed that mark and
rose to 75,391 during February 1942

Plans for Getting Enlisted Men

“Good radio men are more precious than
nuggets in this Army. They are diamonds,
rated No. 1 on the list of 181 shortages.” **
The process of sorting out such treasures or
of polishing potential gems remained one
of the most baffling of the Signal Corps’
many problems. There were only two ways
to get skilled signal soldiers. Either the Sig-
nal Corps had to find men already trained
in communication techniques and put them
into uniform, or, failing that, it had to take
soldiers potentially capable of absorbing
such training and teach them what they
needed to know.

The first possibility offered little hope. In
October 1941 the War Department had di-
rected the reception centers to send to the
Signal Corps any draftees who had formerly
been employed in the engineering and plant
departments of commercial telephone and
telegraph companies. On 8 December the
order had been repeated. But these men
were few, and the Signal Corps actually re-
ceived no more than about one out of each
six inducted.”

“ (1) Biennial Report of the Chief of Staff,
1941-43, p. 64. (2) Annual Report of the Secre-
tary of the Army, 1948, p. 292.

* Walter V. Bingham and James Rorty, “How
the Army Sorts Its Manpower,” Harper's Magazine,
185:1108 (September, 1942), 435.

¥ (1) Memo, Pers Div G-1 for CSigO, 8 Dec
41; (2) Tab III of Tab D, Incl to Memo, Chief
of Mil Pers Div OCSigO for Deputy CSigO, 23

Oct 42, sub: Pers rqmts. SigC 320.22 Enlisted
Strength MT-25.
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In another effort to get men already
trained in communications duties, the War
Department had directed reception centers
to allocate all branch immaterial recruits
who were radio engineers, electrical en-
gineers, or geophysicists, in the proportion
of 65 percent to the Signal Corps, 25 per-
cent to the Coast Artillery Corps, and 10
percent to the Army Air Forces. Few men
of this caliber were reaching the reception
centers because before they were drafted as
enlisted men they were offered commissons
or were snapped up by essential industry.®
If they were about to be drafted, they could
take advantage of the voluntary enlistments
still being offered by the Navy, the Marine
Corps, and the Army Air Forces. Thus,
many men whose abilities were in demand
could choose the branch of the armed forces
in which they wanted to serve. Even the
Signal Corps’ own civilian employees often
found other fields greener. In consequence,
the Signal Corps’ Army Command and
Administrative Network (ACAN) system
suffered when many of its civilian operators
and maintenance men, whose skills were
vital, volunteered for other services or trans-
ferred into industry. In an attempt to hold
them ACAN obtained 400 specialist grades
to offer in exchange for enlistment in the
Signal Corps. But even this inducement was
to have little effect. By 10 April 1942, the
limit set for enlistment under the authority,
fewer than 70 had taken advantage of the
offer.””

(1) AG Ltr to CG First Corps Area et al., 31

Dec 41, sub: Assignment of selecteces. AG 341 (12—
18-41) EC-A. (2) Lir, CSigO to CG SOS, 11
Nov 42, sub: Qualified enlisted pers for SigC.
SigC MP 320.22 Requisitions Enlisted Men.

(1) Ltr, TAG to CSigO, 13 Jan 42, sub: En-
listment and promotion of certain SigC civ em-
ployees; (2} Ltr, Col King, Chief of Mil Pers Div
0OCSigO to Mil Pers Div SOS, 15 Oct 42, same
sub. SigC 220.1 {Gen) Appointments 1, 1940-43.
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Not even the members of the Army Ama-
teur Radio System (AARS), established
by the Signal Corps in the 1920’s to sup-
plement its own operating strength in an
emergency, could be counted on. The ama-
teurs were also excellent operators and
maintenance men; most of them built their
own sets. But they, too, were in high de-
mand and unfortunately no provision had
been made for channeling into the Signal
Corps such members as might be subject
to military service. When the government
closed all amateur stations on 8 December
1941, the Signal Corps lost touch with the
group which it had organized and trained
in military communications procedures. Of
those who entered the Army not all served
in the Signal Corps, and there was no way
of counting the number who did. Thus the
AARS plan, which had served adequately
in peacetime emergencies, such as floods
and tornadoes, fell short of its full purpose
in war.*®

The Signal Corps had another prewar
design for obtaining experienced techni-
cians, the Affiliated Plan, wherein the tele-
phone and motion picture industries and
the pigeon fanciers’ associations had co-
operated toward putting skilled men into
Signal Corps units. But the Affiliated Plan
was not broad enough. Although it drew
directly upon the main sources of wire and
photographic specialists and pigeon experts,
it included no sources of radio skills. Also,
by its nature it could not be expected to
meet heavy current demands for very large
numbers of technicians. It did not provide

®FCC Order, 8 December 1941, closed all
amateur stations, although in the month following
Pearl Harbor about 1,500 amateur stations were
reopened for civilian defense service. These were
finally closed on 9 January 1942, FCC-DCB order,
9 Jan 42.
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for the organization of entire troop units
from the personnel of the sponsoring agen-
cies, as had been done in World War 1
under a similar plan. The World War I
plan had provided badly needed telegraph
battalions. But the concentration of many
skilled men in them reduced the number
of specialists available to other Signal Corps
units. Moreover, the sudden withdrawal of
large blocks of men from the private com-
panies had tended to disrupt civilian com-
munications. More wisely, the new Affiliated
Plan now gradually withdrew individual
officers and enlisted specialists from spon-
soring civilian concerns in order to form
cadres for a large number of units, which
filled up their ranks from reception and re-
placement training centers. At the time of
Pear] Harbor, a ground force signal bat-
talion of 20 officers and 542 enlisted men
was entitled to. an affiliated cadre of 11
officers and 13 noncommissioned officers
and technicians of the fourth and fifth
grades, if the unit had been sponsored as an
affiliated organization. The strength of
cadres varied with the types of units and,
indeed, between units of the same type.”®

The 1942 requirements under the Affili-
ated Plan called for 189 officers and 1,314
enlisted men to fill positions both in the
Office of the Chief Signal Officer and in
troop units. This number the Bell System
signified its willingness to provide. In addi-
tion to the units which the original plan
listed, the Secretary of War had authorized
the affiliation of eighteen more, for ten of
which commercial sponsors had yet to be

* (1) Donald S. Bridgman, “Skilled Manpower
for the Signal Corps,” Bell Telephone Magazine,
XXII (1943), 166. (2) Ruth F. Sadler, History
of the Signal Corps Affiliated Plan ( August, 1944},
SigC historical monograph C—4, Exhibit F. SigC
Hist Sec File.
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found.” In February the War Department
authorized the affiliation of still more units,
such, for example, as the first affiliated Sig-
nal Photographic Companies, the 164th and
165th, which the Research Council of the
Academy of Mbotion Picture Arts and
Sciences sponsored.” The first affiliated
cadre called to active duty as a unit was
that for the 99th Signal Battalion. The men
reported at Fort Monmouth on 28 Febru-
ary, and within three weeks were on their
way to the west coast where the 99th would
be activated.”

Thus, though nearly one third of all the
Signal Corps troop units to be activated
during the war would be known as aflili-
ated units, the affiliated leaven within them
would represent only 1.7 percent of Signal
Corps peak strength. Over nine tenths of
this small percentage of affiliated officers
and men would be wire specialists; fewer
than one tenth would be photographic tech-
nicians; and scarcely one out of each hun-
dred would be a pigeon specialist.®®

Since all these plans proved ineffective

2 (1) Ltr, Col Sadtler. OCSig0), to Col Carroll
O. Bickelhaupt, AT&T Co, 11 Dec 41; (2) Ltr,
OCSigO to TAG, 11 Dec 41, sub: Affiliated posi-
tions in SigC orgns, and 1st Ind, TAG to CSigO,
30 Dec 41; (3) Ltr, Keith McHugh, vice-president
AT&T Co, to Olmstead, 29 Dec 42. SigC 381
Affiliated Units, Dec 42.

“ Motion picture studios, even those not con-
nected with the academy, were cligible to nomi-
nate candidates for the affiliated positions which
the academy sponsored. (1) Ltr, CSigO to TAG,
18 Feb 42, sub: Affiliated positions in SigC orgns;
(2) Ltr, CSigO to TAG, 26 Feb 42, sub: Spon-
sorship of affiliated SigC orgns. SigC 381 Affiliated
Units, Feb 42. (3) Ltr, TAG to CSigO, 28 Feb
42, sub: Affiliated SigC orgns. AG 320.2 (2-4-42)
MR-M-AAF.

# Cant Frederick Reinstein, Signal Corps Train-
ing in World War II: Background and First Six
Months of War, 1917-1942 (1944), SigC his-
torical monograph C—1, p. 162. SigC Hist Sec File.

® Sadler, Hist of Signal Corps Affiliated Plan,
Exhibit G.
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toward recruiting ready-made specialists in
large numbers, a second possibility had to
be explored. If the Signal Corps could not
get specialists ready to hand, it would have
to take untrained men and make them spe-
cialists. That meant, first of all, getting men
capable of absorbing the technical train-
ing the Signal Corps would give them, then
months of preparation before they could
become effective signal soldiers.
Conscription was bringing in a widening
stream of recruits, but the upsurge in num-
bers was falsely encouraging. The Signal
Corps was receiving too many men not
qualified to pursue the courses it offered,
too few who were. In normal times the
Army had required a recruit to have at
least a high school education before en-
listing in the Signal Corps. But from the
arrival of almost the first Selective Service
increments, Signal Corps officers in the field
had protested that many were below that
standard. On the eve of war, five days be-
fore the Japanese attack, Col. Otis K. Sadt-
ler, Chief of the Operations Branch, had
pleaded with G-1 to instruct reception cen-
ters to send the Signal Corps only such men
as were qualified to pursue technical study,
contending that “given a man of adequate
intelligence, the Signal Corps can train
him.” ** But all the arms and services were
screaming the same plea and Sadtler’s re-
quest fell on deafened ears. Moreover, req-
uisitions called for radio technicians at the
rate of three and four times the number con-
templated in current training quotas. Of
all the warborn demands upon the Signal
Corps’ meager supply of manpower, none
were more immediate and pressing than

those of the Army Air Forces, particularly

“ (1) Ltr, CO 310th Sig Co Avn to Sig Officer
Northwest Air Dist, 1 Feb 41. SigC 201 Clarke,
Carter W. (2) Memo, Sadtler for ACofS G-1, 2
Dec 41. SigC 352.12 (Psychological Tests).
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for aircraft warning troops. Not only in the
United States but in every other area of
conflict there was a demand for radar men.

In February, the chief of the Military
Personnel Division, Col. Henry L. Page
King, repeated Sadtler’s December plea for
better “basics.” The AAF had just indi-
cated informally that it would need some
53,000 men for the Aircraft Warning Serv-
ice alone, and King asked specifically for
2,000 enlisted men from the top intelligence
group for aircraft warning duty. G-1, be-
sieged on all sides by similar demands, again
sought to give equal consideration to “the
need for men of high intelligence in each
branch of the service” and declined to limit
Signal Corps assignments to even Class IV
and better. Class IV stood just above the
bottom of the five grades of military apti-
tude in which the Army classified its men
according to the Army General Classifica-
tion Test (AGCT).” A grade of 100 was
taken to be the median. Yet among the
men arriving at replacement training cen-
ters were many whose AGCT scores fell
far below 100, as wcll as some who had to
be taught to read and write. It would
take an inordinate amount of time to make
even simple technicians of such men, if it
could be done at all. Even then they might
still lack resourcefulness and skill. Initiative
and mental stamina were of prime impor-
tance to Signal Corps men and to the suc-
cess of their missions, as units and small
teams were frequently thrown on their own
resources in areas remote from the main
body of the troops they served.

® (1) Memo, King for ACofS G-1, 10 Feb 42,
and 1st Memo Ind, ACofS G-1 for CSigO, 12
Feb. 42. SigC 352.12 (Psychological Tests). (2)
Robert R. Palmer, Bell I. Wiley, and William R.
Keast, The Procurement and Training of Ground
Combat Troops, UNITED STATES ARMY IN
WORLD WAR II (Washington, 1948), p. 6.
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The Signal Corps felt that because of
these considerations and because of the gen-
eral difficulty of the subject of electronics,
it ought to get men whose education and
aptitude placed them in Class I of the
AGCT, or in the upper half of Class II.
In arguing successfully for assignment of
at least 75 percent of its recruits from
among men rating 100 or more in the tests,
the AAF had advanced as a reason its ex-
tensive use of radio.”® Yet the Signal Corps,
engaged to a far greater extent in work on
a wider variety of more complicated items
of radio equipment, got men of lower
ability.

The repeated rebuffs which the Signal
Corps met as it sought to get better men
to train brought forth one plan after an-
other for General Staff consideration. Three
days before the reorganization of 9 March
1942, while the technical services could
still deal directly with the source of allot-
ments of manpower and training capacity,
Colonel King went to G—1 again with what
was to be his most effective appeal. He had
been impressed by the fact that although
military training facilities could not be ex-
panded fast enough, civilian institutions,
which the war was emptying of students,
did have space. He therefore requested au-
thority to recruit men in the Enlisted Re-
serve Corps (ERC) for preservice training
in the civilian schools. To his pleasure, G-1
approved his request and the War Depart-
ment issued implementing orders.*’

The approval of Colonel King’s plan en-
abled the Chief Signal Officer to change

® Mcmo, ACofAS for CofS, 24 Jan 42, sub:
Intel tests for Air Corps cnlisted men prior to
entry into the sv. 13190, OCS 12001 to 14000.

# (1) Memo, King for ACofS G-1, 6 Mar 42;
(2) AG Ltr, 15 Mar 42, sub: Enlistment in ERC.
SigC MT 353 Staff Study ERC Tng MT-164,
Mar-Oct 42.
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requirements at his discretion, to set quotas
for the various schools, to change them at
need, and to establish new courses as he saw
fit. The plan directed corps area recruiting
offices to test all applicants and to send those
qualified to the nearest civilian school. Tui-
tion for a period not to exceed six months
was payable either from funds allocated to
the U. S. Office of Education or from money
under the control of the Chief Signal Officer.
If a student had enrolled in a course prior
to enlistment and had paid all or part of
his tuition, he was to be reimbursed upon
enlistment in the ERC. He would be defer-
red from active duty until completion of
the course. Then he would be called to
active duty and sent to a Signal Corps re-
placement training center or assigned to a
Signal Corps unit. In either event, these men
selected to meet the Signal Corps’ specifi-
cations would possess not only the mental
qualities the Signal Corps sought but a
measure of communications skill as well.
The significance of King’s plan lay not
only in the fact that it was bigger than it
appeared to be but also in the fact that the
Signal Corps would have unusual inde-
pendence in administering it. Signal Corps
personnel and training officials were jubi-
lant; previously they had estimated a short-
age of 7,200 technicians in eight vital cate-
gories by the end of June. Moreover, pro-
curement schedules called for the delivery of
369,694 radio sets of various kinds by the
same time—~841,560 by the end of 1942.
This created a need for almost 15,000 main-
tenance men by the end of June, and for
more than 50,000 six months later. About
half the maintenance men would have to be
soldiers; half might be civilians.*® The en-

* Table of Personnel Requirements for Mainte-
nance, prepared 30 March 1942 from Current
Schedules. SigC MT-353 Staff Study ERC Tng
MT-164.
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listed reservists could be trained along with
the civilian technicians under the preservice
civilian training program. Also, the civilian
recruiting publicity could now be focused on
persuading men to enlist in the ERC for
preinduction training.

Indeed, the recruiting campaign was also
operating to bring men into the Army di-
rectly for Signal Corps duty. The com-
munications industry had a personal stake
in seeing that members of its craft subject
to conscription were placed in appropriate
Army positions. The industry therefore
showed a keen interest in recruiting. Large
communications companies, Westinghouse,
Radio Corporation of America, and Gen-
eral Electric, searched their application files
for prospects for the Signal Corps. The
civilian communications profession under-
stood, as the layman and many a nontech-
nical Army officer did not, the prodigious
demands imposed by the Army’s modern
signal systems. Engineering societies sought
candidates within their membership. Radio
studios made their facilities available for the
Army to broadcast appeals. Prominent
actors and others in the public eye placed
before the people the urgent need for mili-
tary and civilian communications men of
all kinds, and for men qualified to study
the specialized subjects, whether at second-
ary or college level. Newspapers and maga-
zines devoted space to the Signal Corps, its
functions. its manpower needs. The radio
amateurs’ magazine, QST , appealed to li-
censed radio operators to join the Signal
Corps, “the only branch of the Army in
which by showing your amateur or com-
mercial radio operator’s license you may be
assured of assignment to radio work.” The
editors added a timely caution, however,
that not all recruiting officers understood
this. An article in QST seeking civilian me-
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chanics for the Caribbean area told readers,
“If you are looking for a late winter West
Indies cruise, here it is.” The needs of the
Aircraft Radio Laboratory for engineering
and subprofessional skills received publicity.
Radar service received attention in semi-
techical articles, news items, and cartoons.
“He’s a Radar Man” was the caption under
a cartoon depicting an enlisted man strut-
ting between two high-ranking officers.
Manufacturing companies lent their adver-
tisements to the enlistment needs of the
Signal Corps. The civilian commercial
schools which conducted preservice war
training advertised their courses widely if
not always wisely.*

It was bad enough, the Signal Corps
felt, that so many of its plans to acquire
suitable men went awry. It was worse to
know that many of the technicians and
specialists whom it had taught were sent
out to be wasted on duties which demanded
either more or less skill than they had ac-
quired. The Signal Corps taught the men,
but G-1, War Department General Staff,
filled the requisitions for them. Therefore,
many requisitions were badly met by the
assignment of simple technicians, who had
received only general instruction in the re-
placement training centers.

Hence, a company commander who had
asked for highly trained radio repairmen
and repeatermen might find he had re-
ceived only linemen and truck drivers.
Much less often, the reverse occurred, and
a skilled radio operator arrived to fill an

* (1) QST (February, 1942), pp. 42, 75;
(March, 1942), pp. 25, 78; (April, 1942), p. 25.
(2) Radio News (June, 1942), p. 13. (3) Memo,
Maj John A. Holman for Lt Col Will V. ‘Parker,
O/C Plant Div OCSigO, 23 Jan 42. SigC 322.08
PEA 1, Jul 40-Dec 42.
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opening for an automobile mechanic.”
Either way, the commander was quite cer-
tain to consider the man poorly trained for
the job he held. The heart of the trouble
was the circumstance that many command-
ers were unfamiliar with the fact that sig-
nalmen came in many categories and that
each was intended for a specific purpose.
A commander might, for example, ask sim-
ply for a radio operator, when if what
he wanted was a fixed station operator he
ought to have a skilled man and not simply
one who could send or receive only fifteen
words a minute.

As a remedy, the Chief Signal Officer
had initiated a campaign for educating
commanders in the relationship between
signal specialties and signal equipment.
From time to time he had issued lists de-
signed to aid them in requisitioning the
specialist they wanted; and the Signal Corps
also obtained permission from the War De-
partment to substitute other men when
those in the categories called for were not
available. By the time the war was halfway
over, these innovations were so well thought
of that the Services of Supply introduced
the same procedures into the Signal Corps’
sister services.” But in the early months of
1942 the gap between the supply of en-
listed technicians and the demand for them
had not been bridged. In March G-1 was
still assigning men——at times not even good
substitutes—to apply on requisitions re-
ceived a month before Pearl Harbor.

» Capt Wilson G. Burden, Signal Corps Enlisted
Administration (1945), App. IX. SigC Hist Sec
File.

% (1) Memo, ACofS G-3 for TAG, 26 Nov 41,
sub: Editing of SigC replacement requisitions. OCS
G-3,45082. (2) Ltr, CSigO to Fld Sig Officers, 3
Jun 42, sub: Requisitions for SigC specs on SigC
RTC. SigC SPSMP 221 Specs. (3) AG Memo W
615-67-43, 7 Sep 43, sub: Requisitions for replace-
ment of enlisted men. (4) WD Cir 149, 15 Apr 44.
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Plans for Getting O fficers

The 3,000 officers whom the Signal
Corps had on active duty when war struck
included most of its reserve, 40 called to
duty under the Affiliated Plan, 335 newly
commissioned from its first officer candidate
class, and some 300 Electronics Training
Group (ETG) officers in schools in the
United Kingdom.*

The officer corps was weak in leaders and
woefully weak in technical leaders. Al-
though the Reserve Corps lists still con-
tained the names of some World War I
officers, many would no longer be able to
qualify physically for active duty, and only
a few of those eligible remained in an in-
active status. The Reserve Officers Train-
ing Corps would yield a few officers each
year, but only a few until the ROTC pro-
gram should be revised to war scale; the
United States Military Academy, only a
handful. The Affiliated Plan would provide
some under the schedule for spaced with-
drawal from industry. The Officer Candi-
date School (OCS), drawing its students
from Army ranks (often taking badly
needed Signal Corps enlisted technicians),
would provide monthly increments of non-
technical officers under the existing capac-
ity of 500 students. About 200 more second
lieutenants would be commissioned from
civil life for the Electronics Training Group
under the standing authorization. From all
sources within and without the Army, only
5,735 officers would become available to
the Signal Corps by the end of 1942. This
number, even when measured against the
short yardstick of that day, fell 1,407 below
estimated requirements, with the real needs
of the future as yet to be revealed.

* For the background of the ETG officer pro-
gram, see Terrett, The Emergency, pp.[288-91.
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The Regular Army officers of the Signal
Corps approximated only a cadre for an
officer corps. The 225 on duty with troops
filled only 4.34 percent of troop demands
for Signal Corps officers, as compared to the
7.27 percent average for all ground arms
less the Signal Corps. For all other pur-
poses the Corps had only about 100 Regu-
lar Army officers. To obtain Regular Army
parity with the other arms, the Signal Corps
asked for 142 additional Regular Army offi-
cers. Instead of authorizing that number,
the General Staff approved an increase of
50, of whom 25 were to be from the In-
fantry, 15 from the Cavalry, and 5 each
from the Field Artillery and Coast Artillery
Corps.*

Had all of these new officers been signal
specialists, there would still have been a
very thin line of Regular Army officers to
lend their experience to the inexperienced
new officers. Fortunately, the largest con-
centration of Signal Corps Regular Army
officers was in the grade of lieutenant colo-
nel. Ninety officers had attained this perma-
nent rank. All had fairly broad experience,
and would have from five to fifteen years
to serve before reaching the normal retire-
ment age. This one grade group therefore
provided officers to fill some of the most im-
portant positions in the Signal Corps during
the war. Among them were Crawford,
Sadtler, Milliken, Ingles, Mitchell, Farmer,
Code, Moran, Rumbough, Stoner, Rives,
Arnold, Lawton, King, Gardner, Watson,
Matejka, Reeder, Black, Back, and. others
who served in key field and administrative

* (1) Incl, Tab A, with Memo, Chief of Mil
Pers Br OCSigQ for Deputy CSigQO, 23 Oct 42,
sub: Pers rgmts. SigC 320.22 Enlisted Strength
{MT-25). (2) Memo, CSigQ for ACofS G-1, 12
Dec 41, and 1st Ind, TAG, 24 Dec 42. (3) Memo,
ACofS, 22 Jan 42, sub: Officer pers for SigC, with
approval by SW, 30 Jan 42. G-1/13864-672, QCS
20€05-39 to 20697-15.
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assignments. These and the few other Regu-
lar Army and reserve officers of field grade
carried the chief responsibility of placing the
Signal Corps on a war footing. The ma-
chinery in motion to increase the Corps’
commissioned strength would, in the main,
bring in only company grade officers, many
of them on the bottom rung as second
lieutenants.

To avoid the shortage which it was esti-
mated would exist by the end of 1942, Col-
onel King asked the General Staff soon
after Pearl Harbor for authority to commis-
sion 1,407 qualified men directly from civil
life, as the quickest way to get officers tech-
nically qualified for Signal Corps duty.
The War Department authorized the di-
rect commissioning of another 500 only, all
for the Electronics Training Group, but did
raise the capacity of the Officer Candidate
School from 500 to 2,000.* By January
1942 requirements shot far ahead of the
December estimates. Eight thousand com-
pany officers alone would be needed. Ac-
cording to G-3’s unofficial troop basis for
the AAF, that arm would itself need 1,667
officers with an electronics education and
would have to have them before the end
of 1942. A month later this estimate was
Loosted to 2,400 and the deadline moved
to the end of September.* For many months
to come the need for greater numbers of
officers would persist and persist urgently.

* (1) Ltr, CSigO to TAG, 15 Dec 41, and Ist
Ind, TAG to CSigO, 8 Jan 42, sub: Pers rgmts.
AG 210.1 SigC (12-15-41) BE-A. (2) Memo,
King for Deputy CSigO, 23 Oct 42, sub: Pers
rgmts, and Incls Tabs A to D inclusive. SigC
320.22 Enlisted Strength, Oct 42 (MT-25).

*® (1) OCSigO R&W Action 1, Maj Maude to
Mil Pers Div SigC, 17 Jan 42, sub: Distr of elec-
tronics officers. SigC 320.2 Activation of Units
(MT-20) Jan—Jun 42. (2) Memo, ACofS G-1
for CofS, 17 Feb 42, sub: Commissioning of elec-
tronics students in SigC. G-1/8165-935, OCS
20605-39 to 20697-15.
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Meanwhile, the Signal Corps found it
difficult to locate men in civil life who were
qualified to meet its exacting standards for
electronics officers. There were too few men
of appropriate caliber engaged in commu-
nications pursuits to supervise civilian and
military communications networks of the
normal kind under the increased demands
of war. Beyond these needs were the re-
quirements in a little known and far more
complex field where highly secret military
developments had barely charted the course
that the enormous aircraft warning opera-
tion would follow. The techniques involved,
new to the Army, had no commercial ap-
plication; the equipment no commercial
counterpart. Consequently, no military or
civilian sources of skill had been built up.
Yet a degree in electrical engineering or
physics was an essential preliminary for a
potential Aircraft Warning Service officer.
By this time, most of the students about to
graduate in electrical engineering were
already committed to industry or to one of
the other services. The Signal Corps did,
however, obtain permission to take students
in either their junior or senior years into
the ERC, and upon their graduation to com-
mission them in the Army of the United
States.*

Courses in very high frequency subjects
(called ultrahigh at that date) were essen-
tial as a foundation for advanced Army
training in electronics. But such courses
were being taught in only a few electrical
engineering schools and in those schools they
had been taught only in the past ten years

*® (1) Memo, Capt H. K. Horning for Chief of
Opns Br OCSigO, 4 Feb 42, sub: Weekly Rpt, 26
Jan—1 Feb 42. SigC 319.1 Weekly Proj Rpts, Opns
Br. (2) CSigQ, Annual Report, 1943, pp. 116-17.
(3) OCSigO R&W Action 3, Capt J. S. Vaughan,
Mil Pers Div, to Chief of Opns Br, 5 Mar 42.
SigC 353 Gen Feb 42-Aug 42, MT-40.
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or less. Of the 21,000 men estimated to
have graduated in electrical engineering in
the decade preceding 1942, only a small
proportion had taken the new courses.
This unknown fraction constituted the na-
tion’s main supply of manpower for the
commercial and military research in elec-
tronics, for the production of equipment,
and—this being the vital necessity to the
Army—for the intelligent use of radar in
the war.”

In selecting the first 500 officers for the
Electronics Training Group, the Personnel
Division reviewed and replied to an esti-
mated 10,000 applications, coming in at
the rate of about 50 a day, in order to find
some 1,500 that warranted serious consid-
eration. Of these, 600 applicants lacked an
adequate technical education, 112 were
physically disqualified, and 276 eventually
declined the appointments tendered them.*®
By January 1942, seven months after the
War Department had authorized the first
500 appointments, the Signal Corps had
been unable to commission the full num-
ber. In February the War Department was
forced to relax the requirements, extending
the original limitation (ages 21 to 36, un-
married, and without dependents) to ages
18 to 46, regardless of marital status or
dependents.”” Even then many of the appli-
cants accepted had to be given preliminary
instruction before pursuing the advanced
electronics courses.

(1) Memo cited [n._35(2])] (2) Memo, Wil-
liam Hotchkiss for Dir Gen Davis {Army Spec
Corps), 8 Jul 42, sub: Needs of Army svs for offi-
cers both in AUS and ASC. SigC 210.2 ASC.

* Memo, King for Chief of Opns Br OCSigO,
20 Feb 42. SigC 201 Code, James A.

* (1) Ltr, CSigO to TAG, 15 Dec 41, sub: Ap-
pointment of 2d lts, and 1st Ind, TAG to CSigO,
8 Jan 42. AG 210.1 SigC (12-15-41) BE-A. (2)
AG Ltr, 17 Feb 42, sub: Appointment of 2d lts,
AWS. SigC 210.1 SigC (2-12-42).
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While the Personnel Division struggled
to bring in officer timber from the civilian
forests without, the sources within the Army
and the Signal Corps itself slowly yielded
further numbers. On 13 January a call
went out for the few Signal reserve officers
remaining on an inactive status.** The War
Department released some officers from its
Reserve pool, whence the Signal Corps ob-
tained a number of very well qualified spe-
cialists.™ The 173 graduates of the second
officer candidate class received commissions
as second lieutenants in January. Later in
the month the Secretary of War again
raised the capacity of the school, this time
to 3,000, and opened officer candidate
schools of all arms to qualified soldiers who
would be not under 18 nor over 45 years
old upon graduation, and who would have
had not less than three months of continu-
ous service on beginning the course or six
months of cumulative service within the
year immediately preceding enrollment.*
This eased the situation slightly but the
amount of technical training these officers
would receive in OCS would not in itself
qualify them as communications specialists.
Therefore the shortage in this category per-
sisted.

The Chief Signal Officer considered it
essential that all Signal Corps officers as-
signed to tactical Signal Corps units be tech-
nically qualified signal communications
specialists. Late in January he repeated a
recommendation he had made before Pearl
Harbor that educational standards for en-
tering the Signal Corps Officer Candidate

“AG Ltr, 13 Jan 42, sub: Res officers for as-
signment to SigC pool. AG 210.313 Sig Res (1-1-
42) RO.

# Signal Corps Information Letter, No. 3 (Feb
42), p. 56.

2 Memo, CSigO for ACofS G-1, 15 Jan 42, sub:

. Officer candidates. SigC 210.632 Ft. Monmouth 5,

1941, 4-30-43.
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School be revised to require an engineering
degree or its equivalent in experience.*

Having exhausted every immediate
source of officer material, the Signal Corps
now urged the expansion of the existing
ROTC units and the establishment of still
others. When war began, 1,450 basic and
350 advanced students were enrolled in the
11 Signal Corps units at good engineering
schools throughout the country.* Although
they constituted a deferred class under the
Selective Service Act, the Signal Corps
would not get all these officers. In 1941
only 147, fewer than half the students in
the advanced units, had been commissioned
or certified for commissioning.

King estimated that the Signal Corps
would now need 800 second lieutenants
yearly from the ROTC, not counting com-
bat losses. To provide a margin for these,
he added 25 percent and arrived at 1,000
as the goal. If the 1941 experience were
typical, in order to get 1,000 he would have
to assume a pool of twice as many. He there-
fore asked for an annual quota of 2,000
ROTC advanced students. Two thousand
students in the senior year was a figure im-
plying an equal number in each of the three
preceding years, so that the ultimate quota
arrived at was 6,000 basic students for Sig-
nal Corps ROTC training, as well as the
2,000 advanced. Four thousand of the 6,000

# Memo, CSigO for ACofS G-3, 27 Jan 42.
SigC EO 4-9 No. 2, Equip and Movement Orders,
North African Theater, 1942-43 (60.2 Liberia-
Air).

4 The schools were the Massachusetts Institute
of Technology, Cornell University, the Carnegie
Institute of Technology, the Georgia School of
Technology, Ohio State University, the Universities
of Michigan, Wisconsin, Illinois, Minnesota, and
California, and the Agricultural and Mechanical
College of Texas. The ROTC unit at Illinois also
offered an advanced course in cryptanalysis,
OCSigO MT Div, Unit Tng Subsec Diary, 12 Feb
42. SigC Hist Sec File.
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basic students and 1,500 of the 2,000 ad-
vanced would have to be trained in new
ROTC units.®

The General Staff viewed the proposal
with disfavor. The Signal Corps wanted
ROTC officers because it saw in them a
source of skilled technical officers, ade-
quately trained in their specialities through
good university courses. At the institutions
having ROTC units, the courses in mili-
tary science were an integral part of the
educational program. The ROTC gradu-
ates were, in gencral, interested in things
military. When commissioned, they were
ready almost immediately to step into tech-
nical positions or to pursue advanced elec-
tronics study, as the average officer candi-
date was not. Yet G—1 opposed them on the
ground that they were not sufficiently
trained as leaders. The ground forces felt
that three months of officer candidate school
training turned out far superior officers.
This concept imposed upon the Signal
Corps the characteristics of the nontechni-
cal bulk of the Army, wherein general
leadership was of more value than speciali-
zation, which was the core of communica-
tions competence.*®

Meanwhile, some minor concessions were
granted during the first two months of 1942
to strengthen the intake from the ROTC.
In order.to keep the existing units effectively
filled, the professors of military science and
tactics at the various universities received
authority to reject any student who could
not pass the physical examination which the
Officers’ Reserve Corps required.” A few

* Ltr, CSigO to TAG, 24 Jan 42, sub: Expan-
sion of SigC ROTC units. SigC 320.22 Enlisted
Strength, Oct 42 (MT-25).

“Incl, Tab D, with Memo, King for Deputy
CSigO, 23 Oct 42, sub: Pers rqmts. SigC 320.22
Rgmts Enlisted Men, MP to Dec 42.

“ WD Cir 18, Sec. 11, 22 Jan 42.
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weeks later the War Department approved
with reservations a Signal Corps request
that ROTC graduates completing ultra-
high frequency courses be given an oppor-
tunity to enter the Signal Corps even if the
unit in which they had been trained was not
a signal unit. But there remained in effect
the prewar ruling that limited the Signal
Corps to not more than 10 percent of all
ROTC graduates and specifically prohib-
ited to it any men trained in Ordnance, En-
gineer, Chemical Warfare, and Quarter-
master Corps units.*®

Yet another stubborn problem arose in
the form of efficient assignment of officers,
or something approaching appropriate
placing of them. Although a board had been
set up at Fort Monmouth in January 1942,
both to observe the student officers there
and to classify them carefully with a view
to the best possible use of them, the effort
was largely guesswork because there was no
classification pattern to follow.* Neither
could unit commanders submit an intelli-
gent request for an officer without going
into considerable detail as to the work he
would be expected to perform. The obvious
solution was to develop and adopt a system
for officers such as the one that already
existed for enlisted specialists. It must be
broad enough to take in officers for tactical
units, for replacement training centers, for
schools and laboratories, and for other Sig-
nal Corps activities like procurement and

* (1) Memo, ACofS G-1 for CofS, 17 Feb 42,
sub: Commissioning of electronics students in SigC;
(2) AG Ltr, 5 Sep 41, sub: Instructions governing
commissions of ROTC graduates in arms and svs
other than those in which trained. AG 210.1 ORC
(7-18-41).

“ Ltr, CSigO to Comdt SigC School, 29 Jan 42,
sub: Bd of officers for replacement pool. SigC Ft.
Monmouth 1, Jan-May 42.
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distribution.®” Some flexibility was achieved
in February when the War Department in-
creased the size of the Signal Corps’ officer
pool. Hitherto, the figure had been set at 500
for the Signal Corps School and 150 for the
replacement training centers at Fort Mon-
mouth and at Camp Crowder. Now it rose
to 1,650, without restriction as to grade,
and permitted the assignment of pool of-
ficers of all arms, including the Signal Corps,
to administrative positions as well as to
troops.”*

By the end of February 1942, Signal
Corps officers on assignments (excluding
those in schools) numbered 5,247. About
one in five was on duty with the Air Corps.
Of the remainder, 252 were overseas; 765
served with troop units within the continen-
tal United States; 355 were assigned to corps
area commands; and 2,852 were in War
Department overhead positions. Over half
the Signal Corps’ officers were engaged in
administrative duties.* Every month’s total
showed that the number of officers was in-
creasing. There were far more each month
than there had been the month before. Yet
the war had so widened in area and so
mounted in intensity that the calls from
every quarter grew more numerous and
more urgent than they had ever been. Thus,
paradoxically, the shortage of officers re-
mained acute, however fast the production
lines turned them out.

* (1) SigC Bd Case 470. (2) WD Cir 301, 5
Sep 42, sub: SigC job specifications and specifica-
tion serial nos. SigC 230 Classification of SigC
Officers.

' AG Ltr, 20 Feb 42, sub: Officer filler and loss
replacements. AG 320.2 (2-14-42) OP-A-M.

® (1) SigC File Mil Pers Info as of 28 Feb 42,
passim. SigC SPSTP 14. (2) Incl, Tab A, with
Memo, King for Deputy CSigO, 23 Oct 42, sub:
Pers ramts. SigC 320.22 Enlisted Strength, Oct
42 (MT-25).
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Getting Civilians

With the onset of war, the Signal Corps
for the first time in a quarter of a century
had enough money to hire all of the civilian
workers it wanted, together with blanket
authority from the War Department to
employ them without prior approval.® In
common with other branches of the armed
forces, with the rest of the government, and
with the great hives of industry which were
being federally subsidized, the Signal Corps
began to hire multitudes of men and
women, not solely to cope with multiply-
ing work loads but also to attempt to com-
pensate for downward trends in office skills.
Roughly guessing that it would take two
unskilled employees to do the work of one
who was experienced, and taking into ac-
count the time lag between a requisition and
its approval, Signal Corps administrators
gave free rein to imagination; and person-
nel estimates zoomed.

The Military Personnel Division pre-
sented a more or less typical picture. When
Colonel King had left it in 1938, there had
been a staff of 1 officer and 3 civilians. Re-
turning in October 1941, he had found 8
officers and 31 civilians. A tenfold expan-
sion seemed enormous, but it was not
enough after Pearl Harbor. In January
1942 King asked for 191 more civilians,
ranging in grade from CAF-2 to a hither-
to unthought of CAF-12. Because the Civil
Service Commission endeavored to control
the overgrading of positions, he had to jus-
tify the higher grades by increasing the
number of office units and thereby indicat-
ing the need for greater numbers of super-
visors. Even before he got the additional
191, he had to follow that request with an-

* Signal Corps Information Letter No. 2 (1 Jan-
uary 1942), p. 19.

264-211 O - 78 - 5
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other for 564, and then still another for
661, so fast were things growing.™

In the rest of the Office of the Chief Sig-
nal Officer and in every field installation,
stenographers, clerks, and specialists of
various sorts were being similarly em-
ployed—often in greater numbers than
could be assimilated. Interviews were per-
functory, assignment was undiscriminat-
ing, and supervisors were not always
competent to set tasks and to measure per-
formance. Efficient workers tired of medi-
ocre jobs. Less efficient workers held on
to jobs too big for them. To provide an
agency to take a personal interest in new-
comers, particularly the hundreds of young
women who were away from their homes
for the first time, a Counseling and Recre-
ation Section was added to the Civilian
Personnel Branch.®

Malassignment was sometimes ludicrous.
A clerk, for example, charged with the task
of passing upon applicants for the Electron-
ics Training Group did not know enough
about college courses to identify those lead-
ing to degrees in electrical engineering and
consequently accepted veterinary and law
students along with the prospective engi-
neers.”® The promotion of clerks to minor
supervisory positions caused dissatisfaction.
Today’s new employee became tomorrow’s
supervisor, sometimes when his lack of
training or experience for the job was all

too obvious to those working under him.

* (1) Capt Wilson G. Burden, Signal Corps
Military Personnel Branch, Functions and Opera-
tions, passim. OCSigO Carcer Mgmt Br File. (2)
Memo, Chief of Mil Pers Br for Chief of Sig Opns
Sv, OCSig0, 2 Apr 43, sub: Size of Mil Pers Br
0OCSigO; (3) OCSigO R&W Exec Officer to Dir
of Sig Troops Div, 30 Mar 43, sub: Officer posi-
tions in OCSigO. SigC SPSMP 320.2.

* CSigO, Annual Revort, 1942, p. 136.

* Maj John F. Bullock, Direct Commissioning
of Signal Corps Officers (1945), p. 15. OCSigO
Career Mgmt Br File.
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Proselytizing between divisions and super-
visors was common. Within the next year,
the turnover reached 60, 70, 80, and some-
times 100 percent.””

Like the Regular Army, the permanent
civilian force was very small, even in the
early months of 1942, and in comparative
size it continued to dwindle until almost
submerged under the influx. Thus the ad-
ministrative complex turned topsy-turvy,
with many a greenhorn directing employees
who had been trained for years in Signal
Corps procedures. In February, with ex-
perienced supervisors scarce, organizational
changes common, and office procedures a
mystery to the newly arriving personnel,
Col. Charles E. Saltzman of the Executive
Control Division suggested—without much
effect—a redistribution so that each division
might have knowledgeable persons in at
least a few key positions. He also proposed
the assignment of a civilian assistant to each
major subdivision of the Chief’s Office, to
follow administrative problems through,
“wherever the ramifications of their investi-
gation take them, until a satisfactory solu-
tion to the assigned task has been arrived
at.”” ® Such a force of trouble shooters, dis-
engaged from the paper work under which
most administrators were buried, might
have accomplished a great saving.

Daily it was becoming more apparent
that quality and not quantity was the key to
efficiency, and the civilian as well as mili-
tary personnel would have to be trained for
the tasks awaiting them. This fact was nota-
bly clear in the hiring of civilian technicians.
The understanding of radar equipment, to
cite but a single example, certainly required
specific knowledge which was not possessed

" Civilian Personnel Survey of Signal Troops Di-
vision, OCSigO, 16 Jan 43. SigC Hist Sec File.
% Exec Control Div OCSigO, Supplement to An-
nex 8, 16 Feb 42 (to biweekly OCSigO Achieve-
ments or Prog Rpt). SigC EC 319.1 Prog Annexes.
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by most men, nor even by some radio en-
gineers.® In the case of skilled workers, it
was certainly not true that bucketfuls of
money would solve the hiring problem.

At the beginning of 1942, the Signal
Corps had 966 engineers and 690 subpro-
fessional employees. The estimated need by
the end of the year was for 4,580 engineers
and 1,866 subprofessional workers, with an
additional 20,000 enrolled in radio repair
and other subprofessional courses in civilian
institutions.’® Milliken, Lattin, Heath, Lan-
ahan, Rooks, and Maude, when considering
the specific problem of how many to hire
for maintaining radar detector equipment,
compromised at one technician for each 50
sets, which would require the employment
of 5,000 civilian maintenance men by the
end of June and 5,740 within the next
fiscal year. This was all a guess, of course,
because radar maintenance had never been
required before. But the Western Defense
Command, with 88 sets, had only one main-
tenance man, and the repair work was not
getting done. Obviously more men were
needed. As for the overseas demand, all
that the Signal Corps could do was to dele-
gate authority to department signal officers
to employ as many maintenance men as
they wanted—if they could find them.”

% (1) Incl 1, Notes on Instl, Maint and Repair
of Special Airborne Radio Equip, to Ltr, Lt Col
John H. Gardner, Dir of ARL, to CSigO, 17 Dec
41, sub: Test equip for SCR-521 and SCR-540;
(2) Ltr, Gardner to CSigO, 3 Feb 42, sub: Sv and
maint of Airborne Radar Equip. SigC 352 SSCS
MT-32.

® Signal Corps Requirements for Technical Per-
sonnel, Superseding Report of 10 January, dated
14 January 1942. SigC Central File.

" (1) Memo for rcd, Maj Maude, 17 Jan 42,
sub: Conf ref civ engrs and mechanics for Maint
Div; (2) Ltr, CSigO to Sig Officer, Air Sv Comd,
Wright Fld, Dayton, Ohio, 22 Dec 41, sub: Maint
of radio sets SCR-270; (3) Memo, Lt Col John
M. Heath for Air Com Div, 26 Dec 41. 8igC 320.2
Gen 1, Jan-Feb 42.
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Shaping the Response: Wide-Scale

Training

At the turn of the year, the Signal Corps’
military training facilities were still concen-
trated at Fort Monmouth. Its commander,
Brig. Gen. George L. Van Deusen, was also
the commandant of the Signal Corps
School, which was under the immediate
supervision of the assistant commandant,
Col. William O. Reeder.”” A second Mon-
mouth training activity much larger than
the school was the replacement training cen-
ter, commanded briefly at the outset of the
war by Col. Charles M. Milliken. When
Colonel Milliken left for Washington to be-
come chief of the Operations Branch in the
Office of the Chief Signal Officer, Col.
Frank E. Stoner replaced him, only to fol-
low him to Washington a few weeks later
to head the Army Communications Branch,
Col. Edgar L. Clewell took command of the
Replacement Training Center on 27 Febru-
ary 1942.%

During this period few changes were
made in the conduct of either activity or in
training doctrine. Both had been geared to
war needs before December and the onset
of war had not necessitated any perceptible
alterations. Fort Monmouth fitted the men
into bulging barracks and overflowing
classrooms, and searched for instructors.

By the beginning of 1942 Signal Corps
training institutions had been authorized

“ The school’s administrative organization pro-
vided five departments: Officer, Officer Candidate,
Enlisted Men’s, Aircraft Warning, and Training
Literature. The Enlisted Men’s Department, by
far the largest in size of student body, was sub-
divided into Wire, Radio, and Cryptographic
Divisions.

" (1) History of the Eastern Signal Corps Re-
placement Training Center, 30 Oct 43, p. 32; (2)
O1gn Chart, SigC School, 15 Dec 41. SigC SPSEO
100.
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large capacities, in comparison with prewar
figures—larger on paper than the realities
and circumstances of the day could immedi-
ately permit, but not large enough to meet
all the demands for signal technicians. For
the Signal Corps School the paper figures
first ran up to nearly 3,000 (420 officers,
500 officer candidates, and 1,975 enlisted
men ). Before January had passed, the Sec-
retary of War authorized doubling the
school to 800 officers, 2,000 and then 3,000
officer candidates, and 3,724 enlisted men.**
For the replacement training center, the
capacity at the beginning of the year was
set at 6,007: double that of the school.
But the replacement training center capac-
ity for the Signal Corps as a whole (in the
pattern for the Army as a whole) was lim-
ited to 8 percent of the Signal Corps’
strength, whereas about 68 percent of its
table of organization strength was in tech-
nical positions.

Although two out of three Signal Corps
soldiers would occupy positions requiring
technical competence of one sort or another,
only one of the two would be a product of a
Signal Corps replacement training center.
The remainder, bypassing the replacement
training centers, would reach the units di-
rectly from the reception centers, and would
receive only troop instruction, a poor sub-
stitute for technical training in a Signal
Corps institution. Given under a variety of
field conditions, troop instruction did not
provide uniformity in the practical applica-
tion of communications techniques, nor did
it stress communications theory. Thus units
which should have been two thirds special-
ists, in reality had fewer than one third, plus

“ Ltr, CSigO to CG SCRTC, Ft. Monmouth, 4
Jan 42, sub: Expansion of SigC RTC, and 5th Ind
OCSigO to CG SCRTC, Ft. Monmouth, 23 Jan
42. SigC 353 SCRTC Ft. Monmouth.
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some poorly trained technicians and some
often untrainable basics.

In order to raise the proportion of skilled
men in signal units, the Signal Corps School
had always set aside space for quotas of
students to be selected by field commanders
from men possessing aptitude and back-
ground for communications study, but after
war made manpower scarce throughout the
Army the policy failed for lack of students.
Field commanders would release few men,
even temporarily, to the Monmouth school.
There was always the possibility, they rea-
soned optimistically, that when a unit was
alerted for overseas movement, somehow
the Signal Corps would supply the techni-
cians. The Air Corps, whose requirements
for specialists were heaviest, was the worst
offender. In this situation, the Signal Corps
now had no recourse but to fill its school to
capacity from its own replacement training
center intake, culling out the better quali-
fied recruits at the end of basic training for
enrollment in the longer school courses in
the more critical specialties. Replacement
training center courses were accordingly lim-
ited to the simpler technical subjects which
could be taught in less time. Thus a greater
number of recruits could be given a modi-
cum of technical training.®

The January increase in school capacity
carried with it an authorization for theater-
type construction to house an additional
3,000 men. But Fort Monmouth, thickly
dotted with temporary buildings, was
hedged by populous New Jersey commu-
nities. There was no rcom to expand. The
post already occupied two and a half times
its peacetime area. Classrooms served their
purpose continuously as the students came

® Memo, Dir of Sig Opns Sv OCSigO for Dir of
Sig Supply Sv OCSigO. 7 Sep 42, sub: Spec tng for
SigC specs. SigC SPSTP 5 Misc.
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and went in shifts, day and night. But bar-
racks space was the bottleneck and General
Olmstead was unwilling to resort to bunking
shifts. Additional students could be accom-
modated only by putting 70 men in each
63-man barracks. The War Department
had authorized that, but had cautioned that
should respiratory diseases become epi-
demic, the post would be required to return
to normal housing.

The New Jersey National Guard en-
campment site at Sea Girt, only a few miles
distant from Fort Monmouth, provided the
space for expansion. In January 1942 the
Signal Corps leased the site from the state
of New Jersey at a cost of $125 a day—
power, water, and gas included. Fortu-
nately, the camp already had twenty-two
mess halls in which 1,700 men could be
seated, a small post exchange, a large head-
quarters building, three stables which could
be made into classrooms, a motor shop, a
fireproof warehouse, drill grounds, and so
on. It also had an excellent target range. All
of this admirably suited the needs of the re-
placement training center for receiving re-
cruits and administering - basic military
training.*’

With the transfer of this activity to Sea
Girt (Camp Edison) space would be avail-
able on the Fort Monmouth reservation for
the expansion of the school. The new facili-
ties and the decision not to duplicate in the
training center any course taught in the
school would enable the former to turn out
an estimated 26,502 simple technicians by
the end of 1942,

Instructors accordingly rearranged sched-

ules and accelerated the pace. The replace-

% (1) Ltr, CSigO to CG SCRTC, Ft. Monmouth,
4 Tan 42, sub: Expansion of SigC RTC. SigC 353
SCRTC Ft. Monmouth. (2) Memo, ACofS G-3 for
CSigO, 15 Tan 42. sub: Mob and tng plan 1942.
SigC MP 370.01 Mob.
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ment training center set up classes for Sat-
urday mornings and reviews for Saturday
afternoons. Courses for administrative per-
sonnel, supply and warehouse clerks, truck
drivers, and aircraft warning plotters were
reduced to nine weeks; for message center
clerks, linemen, local battery switchboard
operators, messengers, and telegraph printer
operators to 11 weeks; for automobile me-
chanics, cooks, permanent linemen, ad-
vanced switchboard operators, code clerks,
aircraft warning operators, photographers,
pigeoneers, and field radio operators to 13
weeks. The field radio operators were sup-
posed to get their training through troop
instructions in the field.” But so great was
the shortage of radio equipment issued to
troops that the replacement training center
had to teach the subject in its classrooms,
Selected recruits took only basic training
and then went into the more specialized
courses in the Signal Corps School; 16-week
courses for cable splicers, framemen, inside-
men, installer-repairmen, powermen, and
cyptanalytic clerks; 20-week courses for
radio electricians, switchboard installers,
telegraph printer maintenance men, wire
chiefs, and fixed station radio operators.”

Another even larger replacement train-
ing center was taking shape at Camp
Crowder, Missouri, in the foothills of the
Ozark Mountains, under the supervision of
Brig. Gen. William S. Rumbough, com-
mander of the camp and the replacement

" Mobilization Training Program 11-1, issued in
January 1942,

* (1) Ltr, CSigO to CG SCRTC, Ft. Monmouth,
19 Jan 42, sub: Shortening of courses of instruction
SCRTC. SigG 353 Ft. Monmouth (RTC) 1, Jan—
Apr 42. (2) Memo, Capt Vaughan for Chief of
Mil Pers Br OCSigO, 16 Mar 42, and 2 Incls.
SigC 320.2 Gen 2, Mar-May 42. (3) Incl, Tab B,
with Memo, Chief of Mil Pers Br for Deputy
CSigO, 23 Oct 42, sub: Pers rqmts. SigC 320.22
Enlisted Strength, Oct 42 (MT-25).
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training center, assisted by Lt. Col. Robert
A. Willard, executive officer, Lt. Col. R, P.
Lyman, plans and training officer, and
Capt. J. A. Joseph, adjutant.” The site of
Camp Crowder, originally intended as a
joint Infantry-Signal Corps training facil-
ity, had been turned over to the Signal
Corps, except for space for four Engineer
regiments to be trained there. The acquisi-
tion of the Infantry’s buildings necessitated
rearrangements in the use of space and some
structural alterations to make the buildings
suitable for Signal Corps use as classrooms.
On 15 February 1942 the first troops ar-
rived for training. Classes began four days
later, conducted by instructors drawn for
the most part from Fort Monmouth. The
recruits were divided among the twenty-
four courses which constituted the replace-
ment training center’s training program.
The largest class would be for truck drivers
(1,619 students), the next largest for air-
craft warning operators (1,319 students).
Other large classes were for field linemen
(1,099 students) and for ficld radio op-
erators (1,022 students). The remaining
classes averaged about 350 students each.
The courses did not differ essentially from
those at Fort Monmouth. At the end of
basic training the recruit progressed to the
specialist phase, in which he studied the
subjects for which his civilian experience,
education, and aptitude presumably best
fitted him. Men qualified for study in ad-
vanced specialties were enrolled in the Sig-
nal Corps School at Fort Monmouth. As yet
there was no advanced school at Camp
Crowder, although one was in prospect.
The first recruits at Camp Crowder gave
the Signal Corps little cause for enthusiasm,
since the caliber of many of the men fell

* Reinstein, Signal Corps Training in World War
II, p. 185.
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below the standard for specialist training.
They proved to be of only slightly higher
aptitude than the men the War Department
normally expected to receive at any of its
reception centers, as well as below the al-
ready too low average which currently pre-
vailed at Fort Monmouth.”™ In some of the
contingents that arrived at Camp Crowder
before the Army had established effective
criteria for selecting men for the Signal
Corps, as many as 40 percent were scarcely
capable of learning the skills and tech-
niques which modern communications
work involves.” Some of these were trained
as linemen and truck drivers, but most had
to be shipped out as basics.

Just as replacement training center ac-
tivities had outgrown the parent post of
Fort Monmouth, aircraft warning training
could no longer be held within its borders.
Plans for a joint Signal Corps-Coast Artil-
lery Corps-Air Corps school in the south—
where year-round training would be feasi-
ble and where military airplanes and surface
craft plying their normal trade would pro-
vide live targets for radar detection prac-
tice—had been under consideration in the
War Department since the preceding
July,” but up to the beginning of 1942 the
General Staff had not authorized its es-
tablishment. A G-3 conference late in No-
vember 1941 had brought the proposal out
of its pigeonhole and thrown it back to the
Signal Corps for the preparation of a de-
tailed plan for a joint Signal Corps-Coast
Artillery School to be operated by the Sig-
nal Corps, apart from Air Corps radar train-

™ Special Inspec SCRTC, Camp Crowder, by
IGD, 8 May 42.

™ Col Robert G. Swift, “The Crowder Story,”
Signals, II (November-Dccember 1947), 27.

“Ltr, TAG to CSigO and others, 19 Jan 42,
and 1st Ind, CSigO to TAG, 24 Jan 42. AG 352
(7-22-41) MSC-C-M.
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ing. On 19 January 1942 the Secretary
of War approved the revised plan, and a
month later the new establishment, Camp
Murphy, was under construction at Hobe
Sound, Florida.™

Pre-Pearl Harbor plans had also pro-
vided for an aircraft warning unit train-
ing center at Drew Field, Florida, under
the ITT Interceptor Command, which would
in effect be a finishing school for the stu-
dents from Camp Murphy. Out of neces-
sity, however, Radio “A” school at Drew
Field had sprung into being soon after
Pearl Harbor before the school at Hobe
Sound had been authorized. It offered
rather sketchy training to information cen-
ter technicians, radio operators, and admin-
istrative clerks.™

On 15 January 1942 Lt. Col. Benja-
min Stern, signal officer of the IIT Inter-
ceptor Command, went to Washington to
attend an Air Corps conference on the
training of radar specialists. Out of that
conference grew the Radio “B” or radar
department of the Drew Field school, which
still had no official standing. The Army
Air Forces considered it to be their school;
the Chief Signal Officer thought of it as
belonging to the Signal Corps. However
that might be, the first radar class began
its training on 2 February with 202 stu-
dents and “three SCR-270-B units, three
hospital ward tents, and a few pyramidal
tents.” Training aids were blackboards, cir-
cuit diagrams provided by the aircraft
warning units, instructors’ notebooks, and

™ Named for Lt. Col. William Herbert Murphy,
who had been shot down by the enemy during a
flizht over the Netherlands Indies on 3 February
1942. He had pioneered in military radio develop-
ments, particularly the radio beam. CSigO, Annual
Report, 1942, p. 187.

™ History of 2d Training Battalion (formerly
588th Sig AW Bn) Third Air Force, Oct 43, App.
1. AF Archives Sig—2-HI.
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some obsolete commercial communications
items. That was all until late in February
when six SCR-270-A’s were sent down
from Fort Dix, New Jersey. These were not
in working order but at least the students
could study the parts. As instructors this
group utilized six officers and thirty-six en-
listed men who had had some experience
with radar, either at Fort Monmouth or
in the field.”

Until aircraft warning training should
be firmly established on a large scale in
Florida, the Aircraft Warning Department
of the Signal Corps School at Monmouth
was doing all it could to relieve the shortage
of trained men. New classes were embark-
ing each week upon radar maintenance
courses but the students were too few.™ The
number dropped from 318 in January and
February to 100 in March.” The Coast
Artillery ceased altogether sending students
after 21 February 1942, and the Air Forces
Combat Command sent students to only one
of six classes during the period 7 March-11
April.™

The Army Air Forces filled Signal Corps
units assigned to it from allotments of un-
trained men granted by the General Staff,
and organized and altered the units, some-
times without even consulting the Signal
Corps. Few of these men reached the Signal

® (1) Interv, Sig C Hist Sec with Col Herrelko,
Air Corps, Philadelphia, 11 Mar 47. (2) Hist cited
Apps. I, 11, TI1. (3) “Signal Corps Train-
ing in the AAF,” Signals 1:2 (November-Decem-
ber, 1946), 26-30.

* These courses were added to the curriculum on
1 January 1942. Signal Corps Information Letter,
No. 3 (Feb 42), p. 25.

™ Totals were obtained from tables contained in
Item 167, Signal Corps School Headuarters File
352, Aircraft Warning Department 1942,

® (1) Comment by Dir of AW Dept, SigC School,
n. d., attached to Ltr, CG CAC to CG AGF, 7
Apr 42, sub: Maint course SCR-268, SigC School;
(2) Tables of AW Dept Students. Items 167 and
199 in file cited n. 77.
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Corps School, nor did they get any appreci-
able training as communications technicians
in AAF schools. Consequently, many a Sig-
nal Corps unit with the AAF, which should
have been filled with qualified technicians,
was actually so top-heavy with nonspecial-
ists that it was not competent to perform
signal duties. By the end of March, the
Signal Corps units serving with the air arm
contained more than 19,000 nonspecialists
above the number contemplated.”™ It was
obvious that task force commitments could
be met only by the assignment of units con-
taining a mere skeleton cadre of specialists—
a minimum of men who had received barely
enough instruction to enable them, once ar-
rived in the theater of operations, to con-
tinue the training they would have to
experience and would have to impart to
others before their organizations could
qualify as efficient operating units, This was
a point on which Brig. Gen. Harry L.
Twaddle, the Assistant Chief of Staff, G-3,
the Air Forces, and the Signal Corps were
in agreement.”

Thus many of the men who left the
United States in the early winter months of
1942 to serve in Signal Corps units accom-
panying the first task forces could not be
permitted the luxury of completing their
training and of acquiring experience before
they went into action. Unseasoned, half-
trained or worse, they would have to learn
as they worked.

The strain of life in advanced areas, with
that of learning difficult communications
skills while maintaining full schedules of the

*® Memos, O/C Mil Pers Div OCSigO for Dir
of Pers Hq AAF and for Dir of Pers SOS, 30 Mar
42. 81gC 322 Sig AW Cos, 1940-43.

® Memo, O/C Air Com Div for Chief of Opns
Br OCSigO, 19 Jan 42, sub: Plan evolved to meet
anticipated immediate demands for task forces in-
volving AW units. SigC 320.2 Task Forces, SPSTP
5.
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usual military duties, was hard on the men.
But the situation was even more cruelly dis-
heartening to their officers. To wait anx-
iously for desperately needed technicians
only to learn upon their arrival that they
were not really trained at all was bitterly
frustrating. Signal officers such as Mayj.
Gen. Spencer B. Akin of General MacAr-
thur’s staff in Australia were providing
communications with almost no equipment
and practically no seasoned men. They
needed every pair of skilled hands. To Akin,
the arrival of untrained signal troops was an
actual handicap because it meant that he
would have to divert men from his inade-
quate supply of skilled specialists to train
the newcomers.”

If the Army could not afford the luxury
of fully training its enlisted communications
specialists, obviously it could not afford to
send its officers to school for full terms,
either. The Secretary of War announced
late in January 1942 a policy of sending
younger officers to service schools before
their assignment to field force units. He had
previously, late in December, authorized
the Chief Signal Officer to retain any grad-
uates of the officer candidate school who
lacked technical ability in order to give
them eight weeks of specialty instruction in
the Signal Corps School. But such school-
ing pronouncements were a bit unrealistic.
The rapid activation of new units, the bal-
looning activity in every area of Signal
Corps administration, the scarcity of of-
ficers everywhere—all these required that

* Interv, SigC Hist Sec with Gen Akin, CSigQ,
18 Oct 49.

® (1) Ltr, TAG to CG’s All Corps Areas, 30
Jan 42, sub: Troop-age officers with overhead
instls. AG 210.31 (1-23-42) OE-A-M. (2) Capt
Frederick Reinstein, Training Study of the Signal
Corps Officer Candidate School, 1939-1944
(1944), SigC historical monograph C-6, pp. 12-13.
SigC Hist Sec File.
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nearly every officer be put in a job, not in
a school. Few could be spared from troop
or administrative duties, and many who had
been in the schools at the outbreak of war
were now being withdrawn for urgent as-
signments before they had completed their
courses. This situation was general; it had
existed for months. For example, the Air
Force Combat Command, although want-
ing Signal Corps-trained officers, had never-
theless warned, even before Pearl Harbor,
that it could send no more officers to
fill its quotas in the Signal Corps School.
Once its officers had been assigned to units,
they could not be removed for schooling
because this would hold up the field train-
ing of their units. It was hard to get officer
students; still harder to keep them in
school.®

The Electronics Training Group pro-
vided an example of very sharply abbrevi-
ated training. By the beginning of 1942,
none of the officers had completed the
courses in the British Isles. Yet they were al-
ready in demand within the first month of
the war. They were needed as radar instruc-
tors for the Aircraft Warning Service, for
duty in the continental United States and in
the vicinity of the Panama Canal, and for
overseas requirements as yet indistinct.
Training in ground control of interception
(GCI), at Army Air Forces project TRIGGER
in Florida, awaited the arrival of a handful
who were receiving special instruction in
Britain to fit them to teach the subject.
These were withdrawn from the Royal Air

% Early in January, the War Department ordered
blanket withdrawal from schools of all 34th Di-
vision officers. (1) Ltr, CG AFCC to TAG, 4 Nov
41, sub: Res Officers to SigC School, Ft. Mon-
mouth; (2) AG Ltr to CSigO, 2 Jan 42, sub:
Release of 34th Div Pers now at sv schools. AG
320.2 (1-1-42) (MT-A).
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Force schools on 5 January and left Eng-
land with only a small part of their course
completed.*

Clurtailed as their training had been, there
was no substitute for the knowledge which
these young officers possessed. In all the
United States there was no other reservoir
of men trained in the new techniques of
radar, because up to this time the knowledge
had been confined to a few men in Army
and Navy laboratories, in the Radiation
Laboratory of the Office of Scientific Re-
search and Development, and in the firms
which manufactured the equipment. The
British co-operated by accelerating and ab-
breviating the training in order to speed
the return of their American students to the
United States. Eight, hastily trained in the
very high frequency techniques of Chain
Home Low (CHL) and Plan Position Indi-
cator (PPI) radar equipment, returned in
February. A larger group, who were re-
ceiving special instruction in siting, installa-
tion, and maintenance, followed early in
March. Twenty-five officers who had begun
training in the October class came back for

% Ruth F. Sadler, Mil Pers Br OCSigO, History
of the Electronics Training Group in the United
Kingdom (March, 1944), SigC historical mono-
graph C-5, pp. 21, 28. SigC Hist Sec File.

verted into specialists in time
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assignment to the laboratories at Wright
Field and at Fort Monmouth.®
Meanwhile, training which approxi-
mated that given the Electronics Training
Group officers in British military schools
was going forward at the Massachusetts In-
stitute of Technology, and at a less advanced
level at the Cruft Laboratory of Harvard
University. Courses quickly undertaken in
other civilian educational institutions of the
country, under the U. S. Office of Educa-
tion’s war training program, were fitting
many other men for duty with the Aircraft
Warning Service in one capacity or another.
By the end of February, the scope of all
training had broadened encouragingly. But
it would be months before the products of
the schools could assume the duties for
which they were being trained, and no one
could tell what demands for signal special-
ists the next few months would bring.
Could unskilled men in the numbers au-

thorized and of the caliber received be con-
2 86

® (1) Ibid., pp. 20-21. (2) OCSigO R&W
Action 1, R&D Div (M-7-D GH) to O/C R&D
Div, 3 Jan 42, sub: ETG; (3) Msg, Chaney, Lon-
don, to AGO, 31 Dcc 41, No. 330. SigC 352.11
ETG.

“For a detailed account of signal schooling
during the period January—July 1942, see Chapter
VII, below.



CHAPTER III

The Call for Equipment
(January—May 1942)

Supply Dominating Research

Certainly the mustering of men in re-
sponse to the call of declared warfare was
the most pressing demand. But business-as-
usual had restricted the amassing of equip-
ment also. The lag had continued up to and
right through the opening of belligerency—
automobiles, for example, still coming off
production lines; and only now were signs
beginning to appear that the supply
branches of the armed forces could count on
access to industrial production facilities and
stockpiles of material. Fortunately, during
the months before Pearl Harbor both the
activity and the outlook of the Signal Corps
had sufficiently expanded so that, with the
long period of waiting at an end, the men
responsible for equipping the Army with
signal machinery knew their problems bet-
ter. They knew that they would have to meet
daily demands bigger than many past yearly
ones. There was too little in the field, or in
the course of production, or under develop-
ment.

The problem indeed seemed to be that
to reach the field with signal equipment
they would have to devise the sets and man-
ufacture them almost simultaneously. Man-
ufacture was a problem not chiefly theirs
but American industry’s. Development, too,

they understood to be in large part shared.
The achievement of mobile radiotelephony
and, above all, of radar had demonstrated
the limitations, along with the triumphs, of
military laboratories and had made it plain
once again that Signal Corps research would
be almost as closely attached to civilian
partnership as Signal Corps production
would be. Signal Corps research and devel-
opment activity would co-operate with
civilian laboratories under the government,
like the newly constituted Radiation Lab-
oratory under the Office of Scientific Re-
search and Development, and would also
rely heavily upon the laboratories of large
producers, like Bell or Westinghouse. Pres-
sure upon research would be a pressure
toward supply.

That supply dominated research was
borne out by reorganizations, first within the
Signal Corps, and then within the War De-
partment itself. In August 1941 one of Gen-
eral Olmstead’s first acts as Chief Signal
Officer had been to transfer Col. Roger B.
Colton from the Monmouth laboratories to
the Washington headquarters. Here he had
put Colton in charge of a newly created
Materiel Branch. Under Materiel, the for-
merly separate divisions of Supply and of
Research and Development became a team.
After war came, there was never any doubt
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as to which teammate dominated. It was
supply. And Colton, primarily a research

and development officer, had to devote the

bulk of his efforts to procurement problems.*
This shift of emphasis appeared in the
March 1942 reorganization, when three ma-
jor commands emerged within the Military
Establishment of the United States. Under
one of the three and its commander, Lt.
Gen. Brehon B. Somervell, all the technical
and most of the administrative services were
caught up in a single net and ticketed Serv-
ices of Supply (SOS). The name tended
to tag the Signal Corps, from then on, as a
supply agency. Its duties as an arm, as an
arbiter of communications, and as a re-
search agency, suffered by comparison.
Olmstead realized what the effects of the
reorganization would be when he first saw a
copy of its chart. “I went down to the
Deputy Chief of Staff, General [Maj. Gen.
Richard C.] Moore, at that time,” Olm-
stead related to a board investigating com-
munications in May 1943, “and I said, ‘The
set-up is wrong in so far as Signal is con-
cerned. For supply, yes, it is O.K.; but there
are many, many things that the Chief Signal
Officer has to do that affects the over-all
communications of all concerned,” and I
said,” Olmstead concluded, “ ‘Every man is
entitled to his day in court.’” General
Moore’s comment left no room for discus-
sion. As Olmstead related his response,
Moore flatly replied, “You won’t have any
day in court. This organization has been
decided upon. Those are orders.” But at a
subsequent staff meeting in the SOS, Gen-
eral Somervell admitted the difficulties
which the new organization created and
said, as Olmstead recalled his words, “Well,

*The consequences of this organizational ex-

pedient were far reaching. See below, pp.[541-44]

59

let’s try this thing out, and if it doesn’t work,
adjustments will be made.”” ?

As an agent for procuring, distributing,
and servicing equipment, the Signal Corps
was appropriately gathered in with the
other supply and service agencies of the
Army under Somervell. In these tasks, its
work continued to progress no less well at
the new organizational level than before,
when the Chief Signal Officer had stood
one step higher in the Army’s hierarchy.

But in his many other duties, especially
in matters of communications policy, co-
ordination, and control, the Chief Signal
Officer’s voice was muffled under the blan-
ket spread between him and other Army
agencies, and this at the very time when
the unique and multifarious significance of
electronics in warfare was beginning to ob-
tain recognition. The Secretary of War,
Henry L. Stimson, commented early in
1942, “I had been under the misconception
that most have been under as to the impor-
tance of Signal Corps work in this war

. ; it has suddenly leaped to the fore-
front of interest.” He went on to observe
that perhaps other branches had ‘“rather
high-hatted” the Signal Corps, thinking of
it as a lot of men who “just made flags,”
rather than realizing that “the Signal Corps
is now the focus of applications to war of a
new science.” *

Stimson’s misconception and enlighten-
ment did not relieve the Signal Corps from
its lowered status. The March 1942 reor-
ganization, which had dropped the Signal
Corps to a lower level than it had formerly

* Proceedings of Board to Investigate Commu-
nications, Tab P, p. 2. AG 311 (5-10-43) (1) Bulky
Pkg, Army RG 207.03 Job A50-55. See also Tab
M, page 14, for Brig. Gen. Frank C. Meade’s
account of this incident.

3 Rpt of Press Conf of SW, 23 Apr 42 (unsigned).
SigC 352.13 Speeches,
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enjoyed, had done the same for all the
technical services. It had also stepped down
the Infantry, the Armored Force, and other
Army components which the Corps was ac-
customed to serve. It left the Signal Corps’
largest single customer, the Army Air
Forces, one level higher. Figuratively speak-
ing, when Olmstead talked to Amold, the
line would have to carry the voice of Som-
ervell as well as his own. Moreover, the
circuit to most signal officers in the field
was broken; that to the Chief of Staff was
blocked. Without a direct line to the Air or
Ground Forces, or to the Staff, or to the
corps areas, the Signal Corps was obliged
to ask the Services of Supply to do its talk-
ing, expressing even the most technical sen-
timents to them.*

Yet if the organization of the Services of
Supply seemed to pull together dissimilar
functions, not all of which involved supply,
it only repeated on a large scale what Sig-
nal Corps administrative changes had al-
ready been doing, and were continuing to
do. For the Signal Corps, like Somervell’s
larger aggregation of services, was some-
thing of a hasty pudding whose ingredients
tended to separate. General Olmstead was
touring the west when the 9 March reor-
ganization took place.” But he immediately
had his office reflect the change by creating
new supervisory levels and inserting them
between the chief and the divisions just
as the Services of Supply and the Army
Ground Forces now stood between the
Chief of Staff and the arms and services.

Brig. Gens. James A. Code, Jr., Roger
B. Colton, and Charles M. Milliken now

* (1) Memo, Col David McL. Crawford for Brig
Gen Charles M. Milliken, 3 Jul 42, sub: Sig offi-
cers for AGF, AAF, SOS, WDGS; (2) Rpt of
Bd of Officers, OCSigO, 10 Jul 42. SigC SPSTP-6.

? Telecommunications Reports, VIII, No. 28 (5
Mar 42), 13.
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were designated respectively Deputy Chief
Signal Officer, chief of the Supply Service,
and chief of the Field Service. These two
services, Supply and Field, were the new
supervisory echelons. Under Milliken fell
the co-ordination of communications and
air communications as well as personnel and
training, together with signal plans and
operations. Code remained the principal
administrative officer. For a time photog-
raphy was removed from Army communi-
cations, where it had not fitted at all, and
was attached to the Administrative Branch,
where it fitted no better. Its divergence was
immediately apparent, and so was that
of the administrative communications com-
plex; so that there was nothing to do but
to raise each of them to the level of serv-
ices also.® Simplicity of organization seemed
unobtainable. Unrelated functions, boxed
together in an organization chart, were not
any more securely packaged in one than in
another, whether in the Office of the Chief
Signal Oflicer’s box or in the Services of
Supply’s. They kept bursting the lid.
Meanwhile, a lesser move organized Gen-
eral Olmstead’s executive staff into two di-
rectorates, Col. Frank C. Meade heading
one for planning, Maj. William D. Hamlin
continuing the executive function under a
new title. The fact that Lt. Cols. Francis
H. Lanahan, Jr., Victor A. Conrad, and
Wesley T. Guest were all assigned to Meade
suggested that the Directorate of Planning
was to have considerable importance. All
the while, after 9 March, the presence of
the Services of Supply was making itself
felt, so that planning in any echelon below
it was likely to be reduced to either follow-

®As the Army Pictorial Service and the Army
Communications Service, respectively. See Signal
Corps Administrative Log, 1939-1945, OCSigQ
Orgn Charts through Jun 42. SigC Hist Scc File.
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ing prescriptions from above or unobtru-
sively seeking to write the prescription.

These many changes in organization
were made in an effort to keep up with an
expansion so swift that even under a system
with which they were familiar, admin-
istrators would have been strained to co-
ordinate and supervise so many new units.
The over-all Services of Supply was not
familiar, but new, disparate, and untried.
It added to paper work. Some of its di-
rectives were wholly extraneous. Some fol-
lowed procedures already in effect but with
just enough deviation to make reissues of
Signal Corps directives necessary in order
to conform.” Regulations became increas-
ingly verbose. How properly to prepare let-
ters, memoranda, and routing slips plagued
the thousands who either dictated or typed
them. Confusion of this sort penetrated to
all levels of command. The Chief Signal
Officer encountered it in dealing with his
superiors in the Services of Supply and with
his subordinates in the Signal Corps.® Yet
somehow, in spite of annoyances, obstacles,
devious channels, regulations, and direc-
tives, in spite of organizations which fell
out and re-formed almost daily, the hetero-
geneous and hastily assembled office stafls
and all the phases of Signal Corps activity
in the critical early months of 1942 gathered
momentum. Even Research and Develop-
ment, however roughly shouldered by its
running mate, Supply, continued to cover
ground fast.

" For example, Signal Corps organization charts
carried designations of branch for first level, di-
vision for second. Services of Supply decided upon
a nomenclature of division for first level, and
branch for second, necessitating reissue of all Sig-
nal Corps charts and memoranda. Memo, CofS
SOS to TAG, 23 Jul 42. AG 020 (3-2-42) (1)
Sec. 3.

* Office Regulations, OCSigQ, Changes 217 to
443 inclusive, 9 Mar 42 to 3 Oct 42, inclusive.
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Colonel Colton had come to Washington
from the Signal Corps Laboratories to be-
come chief of the Materiel Branch, now the
Supply Service. Colton was in many re-
spects the number two man in the Signal
Corps, and as director of the Fort Mon-
mouth laboratories had been at the fore-
front in the research and development or-
ganization. He was a man whose back-
ground included degrees in electrical en-
gineering from Yale and the Massachusetts
Institute of T'echnology. In its eighty years
the Signal Corps had built up a tradition
of technical men who were well able to deal
with scientists on scientists’ terms. Col.
Hugh Mitchell, Colton’s chief subordinate
as head of the Research and Development
Division, had long been associated with Sig-
nal Corps research, as had Lt. Col. Tom C.
Rives, Mitchell’s deputy. Both had M. S.
degrees in electrical engineering from Yale,
and Rives had been so long and so closely
a part of the Signal Corps development
work for the Air Corps at Wright Field that
he knew the subject well. These were ex-
perienced research and development of-
ficers, as was also Colton’s successor over the
Signal Corps Laboratories, Maj. Rex Van
Den Corput, Jr., not to mention Col. John
H. Gardner, director of the Aircraft Radio
Laboratory serving the Air Forces at Wright
Field, Ohio.

At the Washington headquarters, Colton
was demonstrating a feat of Roman riding.
Of his two steeds, the one, Resecarch and
Development, which had been galloping
hard upon Pearl Harbor, was being pulled
short by the other, which was Supply. For
the Supply mission, so much more the com-
munications industry’s creature than the
Signal Corps’, had scarcely begun to
lengthen its pace. From now on, Supply
demanded and got most of Colton’s atten-
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tion because shortages of almost all cate-
gories of equipment were critical through-
out the Army.® The dual organization under
Colton was based upon the “premise that
Signal Corps supply begins with Research
and Development.” * On this premise a
Radar Division made its appearance in
January, because radar supply was the ob-
ject of one of early 1942’s most desperate
calls. The demand for radar was universal;
it came even from Secretary Stimson, who
was highly alert to radar’s capacities.”” In a
move which reached through the Office of
the Chief Signal Officer to the Laboratories
themselves, radar work was set apart from
general development.

In the Fort Monmouth area what be-
came known as radar was called Radio
Position Finding. The RPF Section of the
Signal Corps Laboratories became Field
Laboratory No. 3, isolated for secret work,
apart from the eyes of the curious, in the
scrub barrens of Sandy Hook, New Jersey.
Work on ground radar had already ex-
panded into areas in Rumson, New Jersey,
near the Hook; at T'win Lights, Highlands,
New Jersey, at the very base of the Hook;
and on Sandy Hook itself, site of Fort Han-
cock, then a Coast Artillery installation
guarding the approaches to New York
Harbor.”

* The several divisions of the supply function in
the Materiel Branch were: Scheduling, under Lt.
Col. Eugene V. Elder; Procurement, under Col.
Clifford D. Cuny; Storage and Issue, under Lt. Col.
R. C. Hildreth; and Maintenance, under Lt. Col.
John M. Heath., The last of the seven divisions of
the Materiel Branch was the Legal Division, under
Lt. Col. Conrad E. Snow. Signal Corps Information
Letter, No. 3 (February, 1942), pp. 15ff, including
orgn chart, 21 Jan 42.

W Ibid., p. 6.

“ Henry L. Stimson and McGeorge Bundy, On
Active Service in Peace and War (New York:
Harper & Brothers, 1948), pp. 508ff.

* Two other Field Laboratories into which the
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Radar was the electronics prodigy, and in
considerable part a creation which the Sig-
nal Corps had attended from the beginning.
It had grown so rapidly (however secretly)
that it had ceased to be merely a specialized
field of radio.” Formally, the Signal Corps
radars were still SCR’s, but actually they
had moved into another area of electrical
communication altogether. It is worth quot-
ing personnel figures to show the extraordi-
nary advance of the new equipment in the
total range of the Signal Corps’ research
and development interests. At the end of
the fiscal year in June 1942, 62 percent of
the officers assigned to research and devel-
opment and 55 percent of the civilians were
concerned wholly with radar or with the
related work on aircraft communication
and navigation equipment. The growth of
the research and development function as
a whole appears in the fact that 358 officers
and 14,337 civilians were at work in the
Laboratories and in Washington six months

Monmouth research mission over"owed were No.
2, which became the Eatontown Signal Laboratory
and which worked on wire, direction-finding,
sound-and-light, and meteorological projects; and
No. 1, later known as the Coles Signal Laboratory,
which developed radio equipment.

Historical Report of the Signal Corps Engineer-
ing Laboratories (Ft. Monmouth, 1944), pp. 5ff
and 26f. Hereafter referred to as Hist Rpt SCEL.
SigC Hist Sec File.

By a series of flounderings and false steps in
the top intelligence services, the word radar was
first sanctioned, then forbidden. In deference to
the confusion, both the Radar Division and the
Signal Corps Radar Laboratory had to be renamed
after they had been in existence for some time.
They became the Electronics Branch and the Camp
Evans Signal Laboratory, respectively. The ground
radar laboratories moved early in 1942 some miles
down the Jersey coast to Camp Evans, at Belmar.
Camp Evans, so designated by War Department
General Order, 17 February 1942, in memory of
Lt. Col. Paul W. Evans, Signal Corps, who had died
in the Panama Canal Zone on 10 April 1936, was
dedicated on 31 March 1942. Lab Monthly Prog
Rpt, Mar 42. Evans Sig Lab File, Belmar, N. J.
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after Pearl Harbor, where six months before
that event there had been respectively 63
and 1,619.*

Recognition of the fact that the empha-
sis was thus being redistributed brought
about the January change in the Materiel
Branch which made radar, with Colonel
Rives at its head, a separate division. The
assignment given the Radar Division was
as explicit as it was total. It was to be “re-
sponsible for the supervision of all Radar
and Aircraft Radio . . . from the incep-
tion of the project until the equipment is
developed, procured, installed, and [pro-
vided with] the proper spare parts and
maintenance personnel . , . [’

At Wright Field a parallel change oc-
curred, which brought radar into a separate
unit supervised by Maj. Wiliam L. Bayer
and merged the communications and navi-
gation units into the single responsibility of
Lt. Col. Hobart R. Yeager.”® In the fact
that Yeager was an Air Forces officer was
proof that the Air Corps and the Signal
Corps could co-operate. Further proof lay
in the careers of Bayer, enthusiastic for air-
borne radar, and of the director of the en-
tire laboratory, Col. John H. Gardner, who
had been at Aircraft Radio Laboratory long
enough to feel the pride of possession about
1t.

At Fort Monmouth, meanwhile, as Field
Laboratory No. 3 became the Signal Corps
Radar Laboratory in January (soon trans-
ferring to Camp Evans, Belmar, New Jer-
sey), ground radar became the entire con-
cern of Lt. Col. Rex Corput, Jr., one of the

* CSigO, Annual Report, 1942, p. 254.

* Signal Corps Information Letter, No. 3 (Feb
42), p. 14,

“Ltr, Col John H. Gardner, Dir of ARL, to
Chief of Experimental Engr Sec, Wright Fld, 20
Jan 42, sub: Reorgn of ARL, in History of Air-
craft Radio Laboratory, 1 Oct 43, doc supplement,
p- iii. SigC Hist Sec File.
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men who had known it longest and most
searchingly. The pattern which began to
appear with emphasis upon radar, dividing
research and development equally between
radar and other kinds of equipment, was
thus completed at Monmouth as at Dayton.
Lt. Col. Oscar C. Maier was appointed
chief both of Squier, at Monmouth, and of
the two Field Laboratories, at Eatontown
and Camp Coles for wire and radio respec-
tively, and together given the name General
Development Laboratories. Correspond-
ingly, Lt. Col. James D. O’Connell, an offi-
cer who had an amount of experience at
the Fort Monmouth laboratories compara-
ble to Rives’ at Wright Field, became direc-
tor of the parallel General Development
Division in the Office of the Chief Signal
Officer.” Thus all of the fundamental and
vital Signal Corps research in the long-
established fields like wire, radio, and
meteorology came under O’Connell’s
supervision.

Wire, the Basic Equipment

Wire and wire signaling devices had long
been the core of signal operational equip-
ment and, in providing the bulk of com-
munications for large Army installations in
World War II, would remain so. A core of
huge dimensions it would become, in di-
rect proportion to the scale of vast, indeed
world-wide, theater operations. Thanks to
the application of the commercial carrier
system to the military, a single wire circuit
could carry not one but several signals simul-
taneously, Telegraph in particular would be
entirely revolutionized, both in established
administrative circuits and in temporary

Y (1) CSigO, Annual Report, 1942, pp. 31ff, in-
cluding orgn chart, 23 Feb 42. (2) Hist Rpt SCEL,
p. 27.
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field installations, because of another recent
commercial development, the teletype-
writer.*®

During 1942 teletypewriter equipment
went into the field in a big way for the first
time, and not a moment too soon to meet
the needs of the many huge installations
springing up throughout the zone of the in-
terior. In March 1942 production of tele-
graph printer sets EE-97 and EE-98, for
mobile and fixed operation respectively, be-
gan with the delivery of 150 sets in the first
batch, somewhat ahead of schedule.”

The introduction of the teletypewriter
into the Army required a new switchboard
and suitable accessories, in fact a whole tel-
egraph or teletypewriter central office set,
which became the mobile TC-3. Under
project 4—17 set up in the summer of 1940
the Signal Corps Laboratories had begun to
develop the heart of the set, switchboard
BD-100, a 10-line board, weighing only
200 pounds, which was phenomenally light
for equipment of this kind. The BD-100
was but one quarter to one third the size
of the nearest comparable equipment which
the Bell Telephone Laboratories had of-
fered to the Signal Corps. The reduction
largely resulted from the neutral system of
teletype operation which the Signal Corps

* For a list of the more important wire cquipment
items, sec Terrett, The Emergency,

*The TG-7 which constituted the chief com-
ponent of the sets was a modification of commer-
cial model 15 manufactured by the Teletype Cor-
poration. (1) Ltr, Lt Col William S. Rumbough
to President SigC Bd, 8 Aug 41, sub: Use of tele-
graph printers and associated cquip. SigC 413.44
(BD-100) Telegraph Printers Associated Equip.
(2) Office of Stat Svs Hg SOS, Weekly Stat Rpt,
Sec. II, Air and Sig, No. 40, 4 Apr 42, p. 4. Until 9
March 1942, these rcports were issued by the Sta-
tistical Branch, OUSW. From 9 March to 9 April
1942 they were issued by the Office of Statistical
Services, Headquarters SOS. From 9 April 1942
they were known as the Weekly Statistical Sum-
mary rather than as the Weekly Statistical Report.

®Maj Gen Roger B. Colton,
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preferred to the polarential. The BD-100
gave exccllent service throughout the war
as part of the TC-3, and constituted “one of
the major contributions in the field of tele-
graph-and-teletype-switchboard design.” *
In the spring of 1941 the Signal Corps
Board had given test models a thorough
going over and then its blessing. By Sep-
tember the Signal Corps had completed
procurement arrangements, and now in
1942 the Army began getting the new tele-
typewriter switchboards, while the Signal
Corps General Development Laboratories
at Eatontown completed the development
of the TC-3. The complete set, including
one T'G-7, a rectifier, the heavy power unit
PE-75, the switchboard itself, together with
tools and spare parts, weighed about a half-
ton.*

The immense traffic potential of teletype
would mean little if the linking wire lines
were inefficient, limited in capacity, easily
injured or disrupted, slow to install on
poles. This had been the situation in the
1941 maneuvers when Maj. Raymond C.
Maude had reported that the limited range
of field wire W—110-B restricted it to use
within a division. What was wanted, he had
said, was a field wire able to carry voice 35

“Army Ground
Communication Equipment,” Electrical Engineer-
ing, LXIV:5 (May, 1945), 175.

® (1)- Hist Rpt SCEL, p. 167. (2) SigC Labs
Annual Rpt, 1941, p. 38. (3) OCSigO Coord and
Equip Div Casc 5, Telephonc Switchboard, 24 Jan
42, and Case 16, Telegraph Central Office Set TC—
3 (Printer) (BD-100) vs. Tclegraph Central Office
Set TC-7 (Printer) (69-C-1), 10 Feb 42. SigC
C&E Cases. C&E Cases originated in the Coordina-
tion and Equipment Division, which in February
1942 became the Communications Coordination
and Equipment Division, under the Operations
Branch. In the March 1942 reorganization, the
activity became the Communication Coordination
Branch, having under it several divisions, of which
one was the Equipment Coordination Division.
Hereafter referred to as C&E Case. (4) SigC 3
(ASF Catalog) Sig Supply Catalog, Sep 45, p. 356.
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to 40 miles and capable of being installed
quickly. Open wire construction involving
pole lines was too slow, he added, to keep
up with moving armies. The Eatontown
Labhoratory now had spiral-four, the answer
to Maude’s wishes.” It received its name
from the arrangement of its four wire con-
ductors, which spiraled around a fiber core.
The whole, wrapped in wire shielding, then
encased in an insulating rubber jacket, was
devised to provide long-range carrying
power with minimum electrical loss and
cross talk. Flexible, half an inch in diameter,
of a tensile strength over 600 pounds, yet not
excessively heavy, it could be handled far
more expeditiously than other cables that
the Signal Corps had used before. The Sig-
nal Corps developed plastic snap connec-
tors, so that crews unrolling the quarter-mile
lengths (called cable assemblies, CC-358)
from standard Signal Corps reels DR-5 (or
adapted for spiral-four as DR-15) could
quickly link one length onto another. More-
over, into each connector was built a loading
coil and balancing condensers which ex-
tended the talking range to 40 miles, without
the use of repeater equipment. In January
1942 the Signal Corps announced this new
field cable, with high hopes for favorable re-
ception. By the end of the month, on 26
January, the Signal Corps Technical Com-
mittee recommended its standardization
and the War Department made it official
on 18 February. Western Electric, General
Cable Corporation, and U.S. Rubber each
contracted for small quantities for service
testing.”

* Memo, Maude for Actg CSigO, 7 Qct 41, sub:
Rpt of observation Second and Third Army maneu-
vers. SigC 354.2 Second Army Maneuvers 1942
(Aug—Oct 41) (AR-110).

® (1) Signal Corps Technical Information Let-
ter, No. 2 (January, 1942), p. 25. (2) Hist Rpt
SCEL, pp. 168ff. (3) SCL Monthly Prog Rpt,
Jan 42, p. 4. (4) Memo, O. B. Jacobs (Bell Tele-
phone Labs), 23 Feb 42, sub: SigC carrier cable
system. SigC 413.42 Carrier Sets 1, Jan—Jun 42,
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The Signal Corps did not have the honor
of devising spiral-four (WC-548). It had
been adapted, through the British, from a
German long-range field cable, some of
which British commandos had seized in
early raids upon the Continent. From it, the
British had developed what they called
quad cable. Signal Corps laboratory repre-
sentatives had seen samples for the first time
in the Bell Laboratories during the summer
before Pearl Harbor. Perfected for Ameri-
can use by the Bell and Signal Corps Lab-
oratories working together, spiral-four
helped make possible military use of com-
mercial carrier circuits and the extension of
the heavy duty communications systems di-
rectly to the theaters of war.

By 1942 Signal Corps wire engineers had
this field cable so well in hand that they had
begun to develop carrier communication
equipment for it. A C-type spiral-four car-
rier permitted four conductors, whether on
poles or in a cable, to carry many telephone,
telegraph, and teletypewriter circuits simul-
taneously. A single spiral-four field cable
could do the work of multiple open wire
lines and obviate the slow tedious prelimi-
naries of setting poles, fixing crossarms, and
stringing the individual wires. Spiral-four,
laid on the ground or buried, also avoided
the exposure to enemy action which a pole
line invites. Under laboratory projects 2—4,
entitled Field Cable Research, and 4-18,
Carrier Telephone Systems, this work was
now progressing. Field wire systems which
in former days sufficed for distances of only
a few miles and for the transmission of only
occasional messages were going to be sup-
plemented by systems which could relay
messages for hundreds of miles, and not just
occasional signals, either, but unbroken tor-
rents of voice and teletype flowing night
and day. This became communications in
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the fullest sense, and spiral-four cable
helped to make it possible even in the field.*

As the laboratories developed spiral-four
and looked into the application of carrier
systems to the military, field arms fast came
up with requests for the new development.
The Air Force Combat Command, for ex-
ample, was beset with a need for multiple
communication channels, both in order to
serve the far-flung multifarious business of
air defense and in order to channel quickly
large numbers of aircraft sighting reports
into information centers and then to convey
instructions dispatched to intercept air-
fields. Thus swamped with communication
needs which dwarfed any previous military
requirements for, a field arm, the Combat
Command drew up the following request in
the days immediately after Pearl Harbor.
Learning from a Signal Corps laboratory
memorandum of 15 December that spiral-
four field cable was practicable, the Air
Forces at once asked for 2,100 miles of
spiral-four; 36 sets of telephone and tele-
graph carrier terminal sets, each to handle
3 voice channels and 4 teletype circuits; 60
carrier repeaters; and 12 sets of telephone
terminals, each to handle 4 voice channels.

In short, the Signal Corps was going to
have to provide carrier equipment at the
telephone and telegraph terminals of the
spiral-four cable, also repeater stations
along the cable line to amplify the signals on
their way. This equipment would be needed
to feed the several simultaneous signals into
the cable, to boost them any distance, and
then to filter them out at the other end in an

* (1) SCL Monthly Prog Rpt, Aug 41, pp. 4,
9f. (2) Memo for File, B. S. Anderson, Electrical
Engr SSL, 14 Aug 41, sub: Discussion of proposed
new wire transmission medium and transmission 5ys-
tems. SigC 413.43 (W(C-548) Cable 1, 1941-43.
For further discussion of spiral-four, see below, pp.

925-29, 367-70.
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orderly intelligible manner. This AAF re-
quirement reached the Signal Corps in the
first week of 1942.

These requirements for military com-
munications on a huge scale, backed up now
by the realities of war, brought forth from
the Signal Corps C-type carrier equipment.
For some months under project 4-18, Car-
rier Telephone Systems, the Laboratories
had been considering military applications
of Western Electric’s types H and G tele-
phone carrier systems. By mid-1941 the
project got a shove from spiral-four devel-
opments and the promise of huge communi-
cation capacity which the new field cable
held forth. At the end of October 1941, the
Signal Corps Laboratories reported that
spiral-four research had “brought forth pre-
liminary plans for a comprehensive system
of voice telephone, carrier telephone and
carrier telegraph systems to span distances
from 50 to 150 miles and up. The projected
system,” the report continued, “will furnish
four speech channels over a single cable, one
of which may be utilized for the transmis-
sion of 4 to 6 channels of voice-frequency
carrier telegraph.” This would soon become
C-type carrier equipment, a modification
by Bell Laboratories of existing commercial
equipment adapted for military use.*

Thus, under pressure of Army needs, the
Signal Corps in collaboration with Bell
Telephone during early 1942 worked up
specifications both for carrier telephone
terminal equipment, which became CF-1
(part of TC-21), and for repeater sets,
which became CF-3 (part of TC-23). By

* Ltr, CG AFCC to Chief of AAF, 23 Dec 41,
sub: Urgent field com facilities and 1st Ind, Mar-
riner to CSig0, 5 Jan 42. SigC 413.43 (WC-548)
Cable 1, 1941-43.

®SCL Monthly Prog Rpt. Nov 40 and there-
after, under project 4-18. Quotation is from re-
port for 4 October 1941, pages 10f.
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March arrangements had been made also
for telegraph carrier terminal sets CF-2
(part of TC-22). The Signal Corps placed
orders with Western Electric for two sets
each of CF-1 and CF-2, and for six sets of
the repeaters CF-3, all to work with spiral-
four field cable. ThlS equipment would give
the Army such long-range heavy duty com-
munications as it had never before enjoyed
in the field

But the Army would have to wait a while,
for Western Electric to build the sets, for
these to receive service tests, and for full
production to follow, if all went well.
Mcanwhile, the Signal Corps prepared spe-
cific figures on what would be required to
meet the needs that the Air Force Combat
Command had outlined in January 1942.
General Olmstead had asked the Mon-
mouth laboratories to make the estimate.
He got the answer late in March from
Colonel Maier, now the head of the Signal
Corps General Development Laboratory.
Accomplishment of what the AAF wanted
would call for some extras—ringing equip-
ment for telephone channels, gasoline en-
gine-driven generators, storage batteries,
and trucks with trailers to house and convey
the equipment. The cost, Maier estimated,
would run to two million dollars.”®

(1) Ibid., Jan 42, p. 11; Mar 42, p. 10. (2)
Colton, Electrical Engineering, LXIV: 5, p. 175.

* Unit  Num- Total

Equipment Cost ber Cost
WC-548 on DR-5, wire (miles)___ @ 525 2,100 §$1, 102, 500
Carrier telephone terminals (CF-

,,,,,,,,,,,,,,,,,,,,,,,,, 3,000 48 144,000
Carrier telegraph terminals (CF-

,,,,,,,,,,,,,,,,,,,,,,,,, 5, 600 48 268, 800
Carrier repeaters (CF =3 . 1, 500 60 a0, 000
Voice frequency ringers (EF 100) - 500 %192 96, 000
Power equipment (PE-195)__ 1, 600 48 76, 800

Storage batteries (three at each re-
peater station)_ _ - _.________ 20 180 3, 600
U'rucks and trailers______________ 4, 000 48 192, 000

e Cost per mile.
* Four at each telephone terminal, if all four channels are used
for voice.

(1) Ltr, CSigO to Dir of SCL, 24 Jan 42, sub:
Cost data on com equip for AAF. SigC 413.43
({W(C-548) Cable 1, 1941-43. (2) Msg, TWP-4
Maier, SigC Gen Development Lab, Ft Mon-
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Although telegraph in the form of tele-
type (both wire and radio) would carry
far and away the bulk of World War II
long distance communications, telephone
would receive very heavy use, too, especially
in headquarter installations. By 1942 the
Signal Corps had either in production or
under development big telephone switch-
boards and central office sets which would
quite repair the need Colton had claimed
two vears earlier, after the 1940 maneuvers,
to be most urgent—namely, new switch-
boards for heavy duty headquarters use.”
Late in 1941 TC-1 for army headquarters,
a huge central office set built around the
100-line switchboard BD-80, had gone into
production. So too had TC-2, designed for
use in corps headquarters, employing the
60-line board BD—89. These sets were pon-
derous affairs weighing tons, and might in-
clude not one but several switchboards in-
stalled side by side as traffic needs might
require. The Air Corps men, wanting a
small set weighing less than the divisional
TC-4 (BD-96), got it when the Signal
Corps Laboratories’ Wire Section (Eaton-
town Laboratory) developed the TC-12
around the efficient 20-line BD--91 (even it
weighed a walloping 300 pounds). In Jan-
uary 1942 an Air Corps unit at Selfridge
Field, Michigan, and another unit at
Mitchel Field, New York, completed service
testing the set. In February both returned
a unanimous report—approved. On 9
March Lt. Col. Francis J. Magee, head of
the Equipment Coordination Division, rec-
ommended BD-91 for standardization.®

mouth, to Signals, Washington, 25 Mar 42. SigC
413.42 Carrier Sets 1, Jan—Jun 42

#® Terrett, The Fmergerw) pp.[154] -.m

™ (1) Hist Rpt SCEL, pp. 156, 158-60. (2)
SigC TM 11-487, Electrical Communication Sys-
tem Equipment, Oct 44, pp. 62-64. (3) Ltr, Col
Magee to Subcommittee SCTC, 9 Mar 42, sub:
Standardization of Switchboard BD-91. SigC
413.42 Switchboards 1942,
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SIGNAL CORPS SWITCHBOARD BD-72

All of the Army headquarters telephone
and teletypewriter equipment, spiral-four
and carrier, was heavy, entirely unsuitable
for fighting men to carry forward with them.
For them, in order to keep sharp the fighting
edge of wire communications, the Signal
Corps provided field telegraph set TG-5 (a
buzzer, battery, and key for sending dah-
dits), field telephone EE-8, battery-pow-
ered, and, later in 1942, sound-powered
field telephone TP-3 (TS-10), conven-
iently unencumbered by any battery at all.
The Signal Corps provided the portable
switchboards BD-71 and 72, lightweight
field wire W-110, the still lighter weight as-
sault wire W—130, wire-reeling devices such
as the one-man chest reel CE-11, holding a
quarter of a mile of assault wire, or such as
the two-man cradle RL-31, or axle RL-27
employed to pay out W-110 from reels
DR-4 and DR-35.

For fighting men on foot in the field, light
weight was a prime desideratum, along with
as great efficiency as might be compatible
therewith. Though quantities of these items
were already flowing to the field troops in
early 1942, the Eatontown Laboratory con-
tinued work altering and improving. This it
did with Signal Corps wires particularly,
ever trying to increase their talking range,
their strength, and the efficiency of their
insulation against moisture and against the
abrasion of rough use. Poor splices in the
manufactured product were giving trouble,
and in January the laboratory reported that
it was pressing the factories to reduce the
number of splices and to strengthen the un-
avoidable ones. In February the laboratory
workers were trying out a knitted covering
for W-110 in place of the braid whose man-
ufacture consumed too much time. They
kept up a continual effort to find insula-
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tion substitutes, thiokol, vinylite, buna, and
so on, to reduce the consumption of precious
rubber.*

BD-89 was the new division headquar-
ters board, replacing BD-14. In the regi-
ments, switchboards BD-9 and 11, of
World War I vintage, had been replaced
by BD-71 and 72, and not very happily
either. They were the portable boards, with
six or 12 plugs, which the forward fight-
ing troops lugged to front positions and
which connected up the light assault wire,
W--130, or field wire W-110-B, as infan-
trymen furtively laid it from chest reels
{CE-11) or from hand-carried cradle RL—
31 or from the same cradle hauled in a
jeep. The chief trouble with the boards was
their unnecessary weight, about 50 pounds
for BD-71, over 70 pounds for BD-72. And
though the most obvious fault, weight was
not their only defect. They were at first
built from salvaged parts. On 15 January
1942 Capt. R. Lutes of the 54th Coast Ar-
tillery, Camp Davis, North Carolina, turned
in an unsatisfactory report on the line sig-
nal coil: the lead-out wire broke from han-
dling shocks and the coil itself shorted
because of poor insulation. When the com-
plaint came to the Laboratories, Capt.
Floyd A. Minks, charged with Field Lab-
oratory No. 2 (Eatontown), replied that the
failure surprised no one. The coils had been
salvaged from old switchboard units EE-
2-B which had long languished in depot
stocks. BD~71 and 72 had been built as
~ stopgap sets and money savers, from parts

of old World War I switchboards BD-9 and
11. The Signal Corps, harassed by money

* (1) Signal Corps Technical Information Let-
ter, No. 2 (January, 1942), p. 25; No. 3 (February,
1942), p. 61. (2) SCL Monthly Prog Rpt. Jan 42,
proj. 2—4, pp. 3ff. (3) SigC Gen Development Lab
Monthly Prog Rpt, Mar 42, proj. 2-4, pp. 3f.
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shortages until the first bonanza year, fis-
cal year 1941, had had to conserve.”

The Army was burdened throughout the
war with improvised regimental switch-
boards. The obvious need for better port-
able boards led the Signal Corps, in April
1942, to prepare new military characteris-
tics. In June, however, the effort was
quashed by the Services of Supply and Gen-
eral Somervell, who ““directed that no de-
velopment of a switchboard to replace
switchboards BD-71 and BD-72 be under-
taken since the man-hours and the mate-
rials required for subject development could
be employed to greater advantage on more
essential projects for which no substitute
exists.” ** The unsatisfactorily heavy BD—
71 and 72 had to serve, and even they were
not at hand in sufficient quantity (nor tele-
phone EE-8, either) when war came. The
Army had to use stocks of old BD-9 and
11, as well as the World War I telephone
set EE-5.%*

Radio for Mobile Armies and for
World Communication

In 1942 the illusion of pushbutton war-
fare appeared, in electronic communcation

% Rpt, Lutes to Mat Br, Maint Div OCS8igO, 15
Jan 42, and 1st Ind, Minks to CSigO, 25 May
42. SigC 413.42 (BD-71 and 72) No. 3, 1942-
May 1943. For telephone equipment generally, see
Colton’s remarks in Electrical Engineering, LXIV:
5, pp. 174-75.

334 Ind, CSigO to Dir of SCGDL, 27 Jun 42,
on Ltr, CO Wire Sec SCGDL to CS8igO, 23 Apr
42, sub: Tentative mil characteristics for switch-
board to replace switchboards BD-71 and 72.
SigC 413.42 Switchboards 1942.

% Unsatisfactory Rpts 1 and 2, 2d Lt Frank
Dochner, Com Officer 113th Inf, to CSigO through
Sig Officer II Army Corps, 29 Jan 42, and 3d
Wrapper Ind, CSigO to Sig Officer First Army,
Governors Island, N. Y., 23 Feb 42. SigC 413.42
Gen. 1, Jan—]Jul 42.
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at least, with the arrival of the “500” and
“600” series of radio sets (one might also
include Air Corps’ VHF command set,
SCR-522, with its four pushbuttons). In
tactical combat among highly mobile fight-
ing machines, these pushbuttons marked
the beginning of really facile communica-
tions, in the sense that Colonel O’Connell
had long been insisting upon at the Signal
Corps Laboratories, as when he frequently
declared, in effect, “We’re all through with
radio; hereafter we want communica-
tions.” *

What O’Connell meant, of course, was
instantaneous radiotelephone or intelligible
voice exchange, not radio in the long-es-
tablished military sense of continuous wave
telegraph—spelled out laboriously in Morse
code, if not further bedeviled by conversion
into a secret code or cipher, into which the
sender must first convert the plain text, and
out of which the receiver must recover in-
telligible phrases.

During the two years before 1942, most
vociferous of the ground troops demanding
better radio equipment had been the Ar-
mored Force, seeking desperately to ready
for combat its two original divisions, the
First and the Second. Before the end of
1940 the Armored Force Board and the
Signal Corps had decided upon a series of
radio types that would completely meet all
Armored Force needs. The types were AF-
I, I1, I11, and IV, of which the III and IV
would be multichannel sets with crystal
control, allowing instant tuning or selection
of frequency channels. By the turn of 1940
Capt. Grant A. Williams had induced the

* Interv, SigC Hist Sec with Gen Colton, Exec
vice-president Federal Telecom Labs, N. Y., 14 Feb
50, p. 4. SigC Hist Sec File. Other forward-looking
officers, such as Capt. Grant A. Williars, Signal
officer serving with the Armored Force, insisted
likewise. See Terrett, The Emergency,
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Armored Force to embark upon FM radio,
based on police equipment built by Fred
Link. Immediately, vehicular frequency
modulation so pleased the tank men that
the Armored Force switched from ampli-
tude modulation to frequency modulation
for its short-range tank sets. By early 1941,
therefore, the Signal Corps had ordered
hundreds of Link radios, short-range fre-
quency-modulated transmitters and receiv-
ers, as substitute and training sets, pending
the time when the Bell Laboratories and
Western Electric could perfect and produce
standard AF-III's, converting them from
their amplitude-modulated prototypes into
the frequency-modulated pushbutton crys-
tal-controlled sets to be known as the 500
series.>®

The Signal Corps had begun getting the
frequency-modulated Link sets for the
Armored Force before the end of 1941, not
so soon as the frantic tank men wanted them
but somewhat sooner than radios of the 500
series could be had. The Link stopgaps were
the SCR-293 (transmitter and receiver)
and the SCR-294 (receiver only), of which
1,200 of the former and 400 of the latter had
been put on order early in 1941. With un-
warranted optimism the contractors had ex-
pected to complete delivery by September,
But production tarried as one difficulty arose
after another respecting the frequency chan-
nels of the sets, the power sources, and so on.
Despite pressure from the Deputy Chief of
Staff and Signal Corps appeals for a high
priority, no sets were delivered until Oc-
tober 1941. Thereafter production grad-

® For a discussion of FM types of radios, sec
Terrett, The Emergency, pp. [141fA],[178]

Of the Armored Force 500 series, AF-11I com-
prised SCR-508, 528, and 538; AF-IV comprised
SCR-509 and 510. SCR-509 and 510 were de-
veloped by the Signal Corps Laboratories and were
built by the Galvin Manufacturing Co. (Motorola).
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ually increased to reach a total of nearly
700 sets, 554 SCR-294’s and 138 SCR-
2935, by the week ending 3 January 1942.%

Now, in January 1942, with the war on
in earnest, the production of the 500 series
by Western Electric had just barely begun
and the deliveries of the Link stopgap sets
were behind schedule. Desperately the Ar-
mored Force increased requirements for
short-range FM’s, even including the sub-
stitute training Link sets, which were never
intended for battle use. They would see
combat just the same, since they were the
first produced and since every last M
vehicular radio was needed on fields of
battle.

By mid-January the Signal Corps had not
yet completely equipped even the Ist and
2d Armored Divisions with modern radio.
Armored Force’s latest radio requirements,
just drawn up by Lt. Col. William P. With-
ers, demanded over 2,500 sets for the 1st and
2d Divisions—a mighty increase over 500
sets, the request for which had seemed so
huge only a year and a half earlier.*® More-
over these 2,500 sets were all {except for 169
SCR-193’s and 6 SCR-299’s) the star-
tlingly new and superior type of radio which
employed frequency modulation. Withers
wanted the FM types by 1 March and 15
March deadlines.”

* (1) Ltr, CSigO to Dir of SCL, 30 Jan 41, sub:
Radio equip for Armored Force; (2) Ltr, CSigQ
to Prioritics Committee, ANMB, 24 Mar 41, sub:
Preference rating. SigC 413.44 (SCR-293) No. 1,
1941-Apr 1942. (3) Weekly Stat Rpt No, 18 (1
Nov 41), p. 3; No. 19 (8 Nov 41), p. 3; No. 28
(10 Jan 42), p. 15.

" OCSigOh R&W Action 1, Col Mitchell, Dir of
R&D Div, to CSigQ, 26 Jun 40, sub: Estimate of
rqmts of Sig equip for one armored div, and at-
tached Memo, Brig Gen A. R. Chaffee for CSigQO,
25 Jun 40, same sub. SigC 320.3 Armored Force
and Armored Div, 1940-43.

™ Memo, Rives for Mat Div OCS8igQ, 12 Jan
42, sub: Immediate radio set rqmts for 1st and 2d

Armored Divs. 8igC 413.43 Gen. (Sets) 1, Jan—
Apr 42
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Thus, in consequence of Armored Force
demands for the latest and best in radio, the
Fort Monmouth Laboratories were report-
ing by January 1942 that the design of ve-
hicular radio sets “‘has undergone a marked
change”—-rather an understatement. It had
been revolutionized from amplitude modu-
lation to frequency modulation, going over
to a totallv new type of smaller short-range
set affording better communication, radio-
telephone exclusively of course, with less
interference, operating in the very high fre-
quencies. The use of numerous crystals, each
of a size greatly reduced from prewar types,
permitted instant selection of any ten chan-
nels from an available total of 80 in the case
of the 500 series. By the end of March, Ar-
mored Force units were receiving these sets
from Western Electric in the hundreds each
week.*

The first of Field Artillery’s 600 series sets
came out in 1942 after the artillerymen,
having seen the 500’s, had asked for simi-
lar radios modified to operate in Field
Artillery’s frequency band having 120
channels. The SCR-608 got its tests at Fort
Monmouth during 25-28 February 1942
and proved rather better even than its pro-
totype, SCR-508. Meanwhile, Field Artil-
lery rushed plans to issue the new 600 sets
to all its units by the end of the year, to
replace in particular the SCR-245, inci-

(1) Signal Corps Information Letter, No. 2
(January, 1942), p. 29. (2) Wecekly Stat Rpt 39,
28 Mar 42, p. 2. (3) Sec Terrett, The Emergency,

The Weekly Statistical Report lists the deliveries
for the first three weeks of March as 175 SCR-
508’s, 339 SCR-528’, 312 SCR-538’s. By July
1942 deliveries of BC—603 and 604, rccciver and
transmitter components of the SCR—-508, would be
scheduled at 11,600 a month. Ltr, OCSigO to O/C
Philadelphia S8igC Proc Dist, 20 Jul 42, sub: De-
livery schedule radio transmitter BC-604, radio
recciver BC—603. SigC 413.44 (BC-603) Radio
Receiver.
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dentally at a cost of about $1,450 more per
set. The new-fangled frequency-modulated
608 cost at first about $2,400, quite a sum
at that date for a maze of wire and parts
comprising one transmitter and two re-
ceivers, the whole occupying but some three
cubic feet of space.*

While the 608’s largely relegated the
SCR-245 to the background in the Field
Artillery, the somewhat smaller frequency-
modulated SCR—609 similarly replaced the
SCR-194, which had served for some years
as the artilleryman’s walkie-talkie. Early
in January 1942 artillerymen at Fort Sill,
Oklahoma, ran comparative tests on the
two radios, especially as used by a gun spot-
ter flying in a reconnaissance plane and re-
porting to ground. The 609 proved to be
much the better set.*

The story of Infantry’s famous walkie-
talkie, the SCR-300, an FM set and succes-
sor to the foot soldier’s first walkie-talkie, the
SCR—193, lies principally in 1942, though
production sets would not reach the field
till 1943. On the other hand, the first be-
ginnings of the set go back to 1940 when
the Signal Corps Laboratories undertook
project 10-3, radio set SCR-300, entitled
Ultra High Frequency Sets for Front Line

(1) Ltr, Lt Col B. Evans, FA, to president
FA Bd, Ft. Bragg, N. C.; 16 Mar 42, sub: Test
of Engineering model of SCR-608 at Ft. Mon-
mouth; (2) Ltr, Brig Gen G. R. Allin, Comdt
FA School, Ft. Sill, Okla., to CG Replacement and
School Comd, Washington, 18 Mar 42, sub: New
radio equip; (3) Memo, Capt D. A. Newlin for
R&D and Supply Divs, 26 Aug 41. SigC 413.44
(SCR-608) 1, 1941-Mar 1942,

* Memo, J. V. Fill, Asst Radio Engr, and George
F. Wright, Senior Engr Aide SCL, for John Hes-
sel, Chief of Fld Radio Sec, 19 Jan 42, sub: Test
of radio sets SCR-609 and SCR-194 at Ft. Sill,
Okla., beginning 5 Jan 42. SigC 413.44 (SCR-
609) 1, 1941-March 1942. On the 500’s and 600’s
generally, sec John J. Kelleher, “VHF and Micro-
wave Communication Systems,” Signals I:4
(March—April 1947), 44-48.
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Use. But efforts to develop, at that time
on AM circuits, a nettable set which would
work up to a seven-mile range and which
would weigh not more than twenty-five
pounds proved unsuccessful. The Infantry
thereupon was induced to moderate its
SCR-300 characteristics. In December
1941 the Infantry scaled down the required
range to only two miles while increasing
the weight limitation to thirty-five pounds.
Four manufacturers were willing to attempt
a very high frequency radio to meet these
characteristics, two of them (Hazeltine and
Wilcox-Gay) making the attempt with
standard AM circuits, two (Galvin and
Philco) taking a fresh departure with the
new revolutionary FM circuits. It would
be Galvin’s FM service test offering which
would win out in the SCR-300 competition.
Galvin held already a head start in FM
development since the company had ac-
quired much experience in the new type of
circuits as it built AF-IV, SCR-509 and
510, which the Signal Corps Laboratories
had designed and developed. Moreover,
Galvin now enjoyed the skill of a foremost
FM designer, Daniel Noble, the one who
had suggested that the Connecticut State
Police try FM and who had thus helped
to launch FM vehicular radio upon its
spectacular career.*

(1) SCL, Annual Report, 1941, p. 66. (2)
OCSigO Engr and Tech Div, History of Signal
Corps Research and Development in World War
II (hereafter referred to as SigC R&D Hist), VIII,
Pt. 2, proj. 814, 10=3. (See [Bibliographical Note.]
(3) Memo, Maj Hessel for Col Elder, 1 Nov 42,
sub: Pertinent info concerning decv of radio set
SCR-300. SigC 413.44 (SCR-300) 1, 1942. (4)
See Terrett, The Emergency, pp.[108] [83-84]

Capt. F. F. Urhane, Assistant Officer in Charge
of Field Laboratory No. 1, had even mentioned
the British wireless set 48 as a possible answer to
Infantry’s need for a front-line radio. OCSigO
R&W Action 1, M-7-C-1 R&D to C&E, 23 Dec
41, sub: Portable radio set, front-line use and incls.
SigC 413.44 Inf Sets 2, 1940-41.
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While infantrymen had to wait until 1943
before they got their first FM portables
(hand-tuned VHF, on 4048 megacycles—
the SCR—-300’s), they received several AM
field sets: the SCR-284 and its temporary
substitute SCR-288, the SCR~511, and the
SCR-536. The 511, designed originally for
Cavalry, and the 536 for parachute troops,
both became standard Infantry sets.**

The SCR-284 was not, of course, port-
able in the sense that the 511 and the 536
were; several men had to back-pack the 284
and then set it up as a stationary field sta-
tion. But either the 511 or the still smaller
536 a single soldier could carry and operate
as he walked. In fact, the five-pound 536
had been designed for one hand and the
men dubbed it the handie-talkie by analogy
with the older SCR-195, the original
walkie-talkie.*

Three hundred of the very first handie-
talkies built by Galvin apparently went to
the Dutch in the East Indies early in 1942.
A few days after Pearl Harbor Lt. Col. N.
J. C. Tierie of the Netherlands Purchasing
Commission in Washington asked that the
United States Army permit Galvin to divert
200 sets for the parachute troops of the
Netherlands Indies army in Java and 100
sets for the Marine Scouting Patrol at the
Soerabaya Naval Base. Tierie first met with
refusal (the Signal Corps itself had not re-
ceived a set as of 23 December 1941). He
persisted and in January Colonel Colton

# In August 1941 the Acting Chief Signal Officer
had informed the Assistant Chief of Staff G—4 that
the Infantry would have to wait till perhaps Febru-
ary 1942 for its first SCR-284’s, accepting mean-
while the substitute SCR-288. Actually the 284
did not appear till the wcek ending 8 June 1942,
when 31 sets were delivered, out of 17,681 on con-
tract. {1) Memo, Col C. L. Eastman for ACofS
G-4, 29 Aug 41. SigC 413.44 Inf Sets 2, 1940-41.
(2) Weekly Stat Rpt 51, 18 Jun 42, p. 23.

“ Terrett, The Emergency, pp.
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recommended that the Chief Signal Officer
allow the diversion of the 300 sets since
Galvin was by this time preducing 50 sets
a day.*®

The handie-talkie was destined to serve
as an Infantry front-line set, although it had
been launched as Signal Corps’ first tenta-
tive answer to Army’s request for a very
small radiotelephone which parachute
troops might use. In fact, some at first re-
garded it with no great enthusiasm since
Col. Rumbough had described it, in Octo-
ber 1941, as a “stop-gap” radio, which In-
fantry would tolerate only until it got a more
satisfactory, specifically a more powerful,
set. At the same time Air Corps men looked
sourly upon any such paratroopers’ set since
they “very strongly objected to receiving
tactical orders from every ‘lance-corporal’
of the parachute troops” who might, for
example, have the audacity to ask for
bomber support.*’

Galvin, manufacturer of Motorola radios
and specialist in automobile receivers, built
both the 536 and the 511, which were alike
in that each was a single-frequency set,
crystal controlled, operating in high fre-
quencies 3-6 megacycles. The SCR-511
was an odd little radio, not to say a bit
anachronistic, built around a guidon staff
which a cavalryman, it was intended, would
carry mounted, resting one end of the staff
in a stirrup. Yet it was not used on horse-
back but in the hands of infantrymen either
afoot or in jeeps. Beach parties and boat-

“ (1) Ltr, Tierie to Col H. S. Aurand, GSC, 11
Dec 41, sub: Petition to obtain diversion for de-
livery of 300 portable radio transceivers type BC—
611-A to be used for parachute troops; (2) Ist
Ind, Colton for CSigQ, 16 Jan 42, on Ltr, Col R. C.
Benner, GSC Supply Div G4, to CSigO, 7 Dec 41.
SigC 413.44 Inf Sets 2, 1940-41.

" OCSigO R&W Action 1, W. R. [Rumbough]
WP&T to O/C Opns, 8 Oct 41, sub: Dev of radio
scts for Inf. SigC 413.44 Inf Sets 2, 1940-41.
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men participating in amphibious opera-
tions also used it. The Signal Corps pre-
pared the procurement specifications and
standardized SCR-511 in January, issued
aletter of award to Galvin in February, and
by the middle of 1942 production began.*®

The early months of 1942 saw coming
into use nearly all the SCR communication
sets which would serve American forces in
World War II. The laboratories were at
work on newer and better developments,
some of which would appear in the field
before the war’s end as AN types.® But the
great majority of combat radios were the
SCR’s, which had by now passed through
the development stage and were in produc-
tion.

Now to shift from the smallest of the
SCR’s, the five-pound handie-talkie SCR—
536, to the largest, the SCR-299. The 299
had at least one point in common with the
536—it too had developed as a stopgap,
only to prove invaluable and indispensable
in its own right. A giant mobile set, filling
a truck and a trailer, putting out three to
four hundred watts of power compared
with the 536’s one-fourth watt, the SCR-
299 satisfied Armored Force need for AF-1,
rendering unnecessary the contemplated de-
velopment of AF-I originally planned as
SCR-505 in the 500 series. The 299 came
to be used by everyone and his brother, not
just by the Armored Force alone, but also
by the Infantry, by the Air Forces, and by
the Allies. Production began in the early
spring of 1942, when Hallicrafters delivered

¥ SigC R&D Hist, VIII, Pt. 2, proj. 814-B, pp.
5-6, 9. For a general discussion of SCR-284, 300,
511, and 536 see Colton’s article in Electrical En-
gineering, LXIV:5, pp. 178-79.

® SCR nomenclature was replaced during the
war by a new system which reflected a growing ten-
dency to standardize and collaborate among the
armed services. This was the Army Navy, or AN,
nomenclature system.
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the first model in March and more than
a hundred in April.*®

The SCR~-299 could travel anywhere its
truck transport and trailer, carrying its ex-
cellent power plant, PE-95 could negoti-
ate. Its mobility, then, accorded perfectly
with the needs of America’s new motorized
armies. Moreover, its power and reach were
impressive, not just ‘100 Miles in Motion”
for which the Signal Corps Laboratories
had developed it. On selected high frequen-
cies using sky waves, the 299 could fling
Morse code signals for many hundreds of
miles; this, of course, in addition to serving
as a reliable radiotelephone up to 100
miles.” Tts range put it in a class with the
smaller of Signal Corps’ fixed transmitters,
which contributed to Army’s world-wide
communication networks.

For fixed radio stations, providing long
channels (continuous wave only) for mili-
tary purposes, the Signal Corps employed
commercial transmitters and receivers,
either unaltered or only slightly modified to
meet military characteristics. A common
receiver, for example, was the Hammar-

lund Super Pro,* used in its commercial

® (1) SigC R&D Hist, VIII, Pt. 4, proj 832-C,
p. 8. (2) Weekly Stat Rpt 44, 30 Apr 42, p. 23.

Four of the first SCR-299’s had been designated
for the 835th Signal Service Company, which was
outfitting for the China-Burma-India theater.
However, the company departed from Charleston,
South Carolina, in the third week of March with-
out any 299’s—all of which occasioned considerable
hullabaloo in the Office of the Chief Signal Officer,
especially in its Storage and Issue and War Plans
Divisions. See Memo, Col Meade, Dir of Planning,
for Deputy CSigO, 23 Apr 42, sub: Failure to ship
four radio sects SCR-299 with the 835th Sig Sv Co
(China) with attached R&W’s. Evidently no pro-
duction sets became available to the field before
31 March., SigC 413.44 Radio Sets (EO) Gen.
1942-44.

* See below,

* Memo, Brig Gen Frank E. Stoner for Exec
Control Br, 21 May 42, sub: Prog Rpt, 14-20 May
42. Weekly Achievement Rpts 27 Apr-8 Jun 42,
SigC Central Files.
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form or adapted as the SCR—244, which
served Army’s intercept and fixed receiving
stations all over the world. As for the trans-
mitters, the choice related directly to the dis-
tances which a given installation might be
called upon to cover. For relatively short
distances of 100 miles or so there was the
BC-460, a 200-watt job built by Collins
Radio. A commercial 250-watt Collins
transmitter, the 30-], with two Super Pro
receivers, constituted the first equipment as-
signed to 2d Lt. C. V. Connellan and his
team of Signal Corps men serving the Engi-
neers along the Alcan Highway in 1942.%

For really long-range communications
the Federal Telegraph and Radio Corpora-
tion provided the Signal Corps with BC--
339, a 1-kilowatt high-frequency transmit-
ter, employed in Hawaii, Alaska, Iceland,
and Puerto Rico. Coupled with the power
amplifier BC-340, this set became a 10-
kilowatt station. Such was Army’s trans-
mitter in Hawaii, at Fort Shafter, in 1941.%
Such also was Army’s first radio in India,
installed by the 835th Signal Service Com-
pany at Karachi early in 1942—the first
Signal Corps radio in the China-Burma-
India theater which could span the skies
to the United States, though it could do so
only sporadically. According to Maj. Paul
C. Davis, this “Federal Telegraph Trans-
mitter, consisting of one BA-22A rectifier,
one radio transmitter BC-339-A and power

* Interv, SigC Hist Sec with Connellan (for-
merly radio operator at Whitehorsc, Y. T.), 9 Nov
43, There were six Signal Corps teams serving the
six Engineer regiments that built the road. Connel-
lan’s team, a detachment from the 60th Signal
Battalion, Fort Lewis, Washington, used the Col-
lins 30-] sets for fixed work and vehicular SCR-
193’s for mobile contacts along the highway. See
below, pp.[137-38]

* Dr. Donald O. Wagner, Army Command and
Administrative Network 1941-1945 (1945), SigC
historical monograph E-6, Pt. 1, The Pacific, p. 8.

SigC Hist Sec File. See also below,[p. 103]
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amplifier BC-340-A serial No. 4, func-
tioned exceptionally well at all times, re-
quiring only routine maintenance.” *

Still another Federal Telegraph transmit-
ter built for the Signal Corps was BC—447,
a 300-watt high-frequency job much em-
ployed in China-Burma-India for commu-
nication both within the theater (within
and between points in India and China)
and outside, to points in Australia especially.
Globe Wireless built a 2.5-kilowatt high-
frequency transmitter, of which the Signal
Corps ordered twenty-five sets in April
1942.%

Such are examples of the fixed radio
equipment which provided Army’s commu-
nication and administrative needs, serving
in the corps headquarters throughout the
States, in Army posts among the several pos-
sessions, and in the theaters of war. These
items of equipment also served AAF air-
way stations. Because they were commercial
items and because they were not needed in
great numbers, their production and sup-
ply were not at all comparable to the hectic
situation touching the SCR’s. For example,
only 136 BC-365’s (a medium frequency
300-watt transmitter built by Federal Tele-
graph and Radio Corporation) had been
ordered by early 1942: 31 on a 1939 order,
55 on a 1941, and 50 on a 1942 order.”

* Interv, SigC Hist Sec with Davis (formerly
O/C Radio Teams C and E, Movement 4502-X,
Karachi), 24 Nov 44. See below,[p. TT7]

* Interv, 8igC Hist Sec with Chief Warrant Offi-
cer George C. McVickers (formerly radio officer
in China), 14 Oct 44. (2} Signal Corps Informa-
tion Letter, No. 7 (June, 1942), p. 24. (3) Memo,
Stoner for Exec Control Br, 14 May 42, sub: Prog
rpt 7-13 May 42. Weekly Achievement Rpts, 27
Apr--8 Jun 42. SigC Central Files.

“ Descriptive Information on Radio Transmit-
ter BC—365 F and Remote Control Unit RM-10-F,
submitted by Federal Telegraph and Radio Cor-
poration (1 Sep 42). SigC 413.44 (BC-365)
Transmitter.
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These fixed radios were telegraph sets,
either hand-operated, by Signal Corps men
pounding out dah-dits on brass keys, or
semiautomatic, served by high-speed
Boehme equipment. In either case they pro-
vided old-fashioned single-channel radio-
telegraph, or continuous wave, communica-
tion, which was neither very fast nor very
efficient, as judged by the later standards of
radioteletype. This was true of all Signal
Corps’ large radio installations, as in Wash-
ington, San Francisco, Hawaii, the Philip-
pines, and a number of other large central
military establishments. Signal Corps radio
equipment of greater power than the SCR—
299 was of commercial design.™

Hitherto, 10 kilowatts was the maximum
power output allowed any Army radio sta-
tion. Until the spring of 1942 only the Navy,
within the military family, was permitted to
shout in the radio spectrum with a louder
voice. Navy had long employed very pow-
erful radiotelegraph stations, up to 40 kilo-
watts, to communicate with its world-navi-
gating ships. The Army had not previously
wandered so far or so wide on the continents
of the globe. But now it would, and by virtue
of emergency needs, Signal Corps radio for
the first time exceeded 10 kilowatts. Num-
bers of Press Wireless 15- and 40-kilowatt
transmitters went on order. On 1 May the
Chief Signal Officer announced in his
monthly Information Letter that “purchase
of a number of 40-kilowatt high frequency
transmitters has been initiated for use on
long distance radio circuits to task forces.
The highest power used previously by the

* There was one exception, SCR—698, a movable
broadcast station of one-kilowatt power, carried in
a caravan of trucks. Only a very few were built. (1)
SigC R&D Hist, VIII, Pt. 4, proj. 832B. (2) Hist
Rpt SCEL, pp. 442-43. (3) Lt Col L. C. Sigmon,
“Sigcircus,” Signals T11:6 (July—-August 1949),
pp- 27-28.
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army consisted of 10-kilowatt radio trans-
mitters. These transmitters are being made
by Press Wireless and are similar to trans-
mitters they use for their news service to all
parts of the globe.” ®

Radio Airborne

In the Signal Corps Aircraft Radio Lab-
oratory (ARL) at Wright Field, Ohio, two
of the most 1mportant radio developments
early in 1942 were copies, SCR-522 and
578. Even the work of copying, ARL left
largely to industry, limiting itself to the
work of testing and adapting industry’s
products to Air Corps’ special needs. There
was, of course, one large exception, com-
mand radio set SCR-274-N, which the
Signal Corps, the Navy, and the Aircraft
Radio Corporation had created together.
It was the only powerful command set (suc-
ceeding the SCR—-183 and 283) available
to American aviators at the beginning of
the war, pending American production of
the British VHF set, SCR-522. The 274
had been in production since June 1941. A
huge number—huge, that is, compared to
pre-Pearl Harbor standards—had been
built in the last six months of 1941. The
number totaled 2,722 sets, this being the
quantity that Aircraft Radio Corporation
had delivered through 3 January, coming
very close to the schedule, which called for
delivery of 2,850 by 31 December, out of
the total on contract, 28,142.%"

The 274 proved to be an excellent high-

* Signal Corps Information Letter, No. 6 (1 May
1942), p. 27. See also Pauline M. Oakes, Army
Command and Administrative Communications
System (1945), Pt. I, Signal Corps Domestic Com-
munications Network as Extended to Overseas Ter-
minals FY 1941-15 August 1945, SigC historical
monograph E--3b, p. 39. SigC Hist Sec File.

*® Weekly Stat Rpt 28, 10 Jan 42, pp. 2, 6.
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frequency aircraft voice radio. Nearly a
year earlier, when the Air Corps first began
pressing the Signal Corps to adopt in toto
the British VHF system, including the VHF
crystal-controlled command set, Lt. Col.
Harry Reichelderfer had spoken up for the
American SCR-274. The ARL, he pointed
out, already had a project under way to pro-
vide VHF components which could be used
interchangeably with the 274. And the fact
that the 274 did not use crvstal control he
thought a point in its favor, since the supply
of crystals seemed most critical at that
time.** Though VHF and crystal control
won out, the SCR-274 saw a very great
deal of service in the war, especially in such
areas as the Pacific where it was not neces-
sary to co-ordinate with British VHF. In
March 1942 Col. Alfred W. Marriner, AAF
Director of Communications, informed Lt.
Gen. Henry H. Arnold that “the SCR-
274N is a new Army-Navy Standard Com-
mand set which has been giving excellent
service since its adoption.” ** He added,
however, that frequency control gave some
trouble. “The SCR-274N,” he told Arnold,
“required careful setting on the ground. I
suspect that because of inexperience, due
care is not fully exercised in setting these
equipments with a result that all the trans-
mitters being used in a squadron or flight
are not on the same desired frequency.”
Although the 274 deliveries at the time
of Pear]l Harbor were up to schedule, that
schedule, like most prewar planning, fell
far short of what was now wanted. Faced
with the realities of war, the Air Corps was

% Ltr, Reichelderfer, Actg Dir of ARL, to CSigQ,
28 Mar 41, sub: Ultrahigh frequency radio sets
for aircraft. SigC 413.44 British Sets, purchase of,
(RB-2331).

“ Memo, Marriner for Arnold, 21 Mar 42, sub:
Cablegram 88 from U. S. Commissioner, New Decl-
hi (to Arnold from Brereton). AAG 413.4-H Com
Equip.
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demanding not mere thousands but tens of
thousands of SCR-274’s. Pressed for faster
delivery, Aircraft Radio Corporation asked
Col. John H. Gardner, director of the Air-
craft Radio Laboratory, to call a confer-
ence toward relaxing specification limits and
to consider substitution for critical mate-
rials. The conference was called on 11
March. Gardner reported that some relax-
ations were allowed when “advantageous,
particularly if delivery schedules are to be
improved.” But this was a solution that
could scarcely be afforded. Equipment, if
inferior or downright defective, no matter
how improved or modern its design, is
worse, if it does not work, than older equip-
ment which does function. A reminder of
this occurred when the ARL received sev-
eral receiver and transmitter components of
the 274 which were worthless because of
defective insulating elements.®

With far more ardor, the Air Forces
pressed the Signal Corps for SCR-522,
American version of the British VHF com-
mand set. For radio control of aircraft the
British had gone to frequencies above 100
megacycles (the high-frequency SCR-274
originally went only up to 20 megacycles).
VHF embraced more than just command
sets for talk between aircraft, together with
ground sets so that controlling officers on
the ground could direct planes toward the
enemy or assist friendly pilots back to their
fields. It included also a complex net of
VHF direction-finder stations on the
ground, whose operators took bearings pe-
riodically on an intermittent signal emitted
by friendly pursuit planes every few seconds
and transmitted over one of the four chan-
nels built into each VHF command set. The

% Aircraft Radio Laboratory Progress Report,
Mar 42, proj. 51, p. 18f. Hereafter referred to as
ARL Prog Rpt.
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gadget which automatically emitted the sig-
nal, the British dubbed “pipsqueak’™;
Americans called it a contactor. All this
equipment the Signal Corps was feverish-
ly pressing to produce for airmen, who were
frantic for it even before Pearl Harbor.
The ground elements, fixed and mobile
VHEF radio sets, VHF direction finders and
a complex of control center equipment, all
constituting SCS—2 or SCS-3 sets, were the
worry of the General Development Labora-
tories at Fort Monmouth.** The airborne
components concerned the Aircraft Radio
Laboratory, which specialized in all the
troubles that arise when electronic equip-
ment goes aloft where ethereal conditions
impose many a problem unknown to earth-
bound electric circuits. The simplest air-
borne component of VHF, pipsqueak or
contactor unit BC-608, gave little trouble
and was in production by January 1942.%
But not so the SCR-522. This was a pre-
cise set having four channels and covering
an extraordinarily wide band of frequen-
cies, from 100 to 156 megacycles. The Brit-
ish had originally contemplated two sets to
cover this great range of frequencies, all
of which the multiple needs of aircraft com-
munication required. But the Americans
had believed it possible to cram the entire

% (1) Hist Rpt SCEL, pp. 211ff. (2) SCL, An-
nual Report, 1941, proj. 12-5.1, pp. Iff.

*® One hundred sets had been delivered by 3
January 1942. Weekly Stat Rpt 28, 10 Jan 42, p.
2. Incidentally, the usefulness of pipsqueak to keep
track of friendly airplanes was already yielding
to GCI innovations employing PPI radar. (For a
description of GCI and PPI, see Terrett, The
Emergency, pl 257.) Some months earlier, Maj.
Gilbert Hayden had reported from England
that contactor fixing was falling off, and that it
was no longer used at night because of universal
reliance on GCI. See Hayden’s correspondence to
CSigO, 23 Oct 41, sub: VHF radio equip in use
by or being developed for RAF. SigC 413.44 Gen
(RB-2164) Memos-London-Maj G. Hayden.
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band range into one set. Rives had argued
for this and won his point.** American lab-
oratories succeeded in a feat of collapsing
two sets into one, occupying no more space
and weight than the original British TR~
1143 had taken up and with only half the
ultimate frequency coverage.

The AAF demand for SCR-522 did not
stand alone. The British wanted quantities
of these copies of their VHF command set
too. In this, as in other cases where they
pressed the United States to copy their
equipment, they had the good reason that
they wished to extend their production
sources. If American equipment were inter-
changeable with theirs, they could fall back
on American factories when and if their
producers were bombed out. Already, two
months before Pearl Harbor, General Olm-
stead had informed the Assistant Chief of
Staff G—4 that the recently standardized
SCR-522 was in immediate demand both
for U. S. Army airplanes and for the British,
who wanted 5,000 sets. The Air Ministry,
because of destroyed factories, Olmstead
said, ““is relying upon deliveries under Lend-
Lease to provide 250 sets per week begin-
ning the first week in January, 1942.” Olm-
stead asked G—4 to hand down a decision
upon the allocation of monthly production
between the United States and the United
Kingdom. Even though America was not
yet at war, the AAF would grant the British
no sets till its own immediate needs had
been met. General Arnold on 10 October
had ordained that no sets could be spared

before 1 June 1942.°7

% Memo for File, Rives, 7 Apr 41, sub: Conf.
SigC 413.44 Gen. British Sets, purchase of (RB-
2331).

% (1) Memo, Olmstead for ACofS G—4, 4 Oct
41, sub: Rgmts for radio sets SCR-522; (2)
Memo, Chief of AAF for Col V. V. Taylor (De-
fense Air), 10 Oct 41, sub: SCR-5322 sets. AAG
413.4 E Com Equip.
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Bendix Radio undertook the first con-
tract for SCR-522, beginning deliveries in
March when the Aircraft Radio Laboratory
put them to test, found minor defects, and
corrected them in collaboration with the
manufacturer.® By the end of the month
production was mounting. Rives informed
the AAF that “one hundred fifty-two (152)
Radio Sets SCR-522-T2 had been de-
livered on March 31. It is anticipated that
twenty-one (21) more will be delivered to-
morrow and that in addition eight (8)
SCR-522-A will be delivered tomorrow.
Production is beginning to roll on these sets
now,” Rives wrote, “and it is believed that
they will rapidly build up to quite a sizeable
figure. The above figures,” he added, “ap-
ply only to Bendix Radio Corporation it-
self. A number of subcontractors are being
utilized to assemble complete radio sets, but
it is not believed that any sets will be de-
livered by the subcontractors for approxi-
mately one month.” He estimated that
within three months the total output of
SCR-522’s would attain a peak of 3,000
monthly.*

Rives may have been a bit overoptimistic.
Production figures for the 522 did not begin
to appear in the weekly summaries of the
Statistical Branch, now under Services of
Supply, until the week ending 22 April.
Nor did they snowball as fast as he had an-
ticipated. Bendix was at first the sole pro-
ducer, whom for some reason the British
had preferred. Producing this American
copy of a British radio raised difficulties
comparable to the troubles American man-
ufacturers were having imitating British
radars. British insistence on secrecy was one
difficulty, as Olmstead had pointed out to

“ ARL Prog Rpt, Mar 42, proj. 47-2, p. 17.

“ Ltr, Rives (for C8igO) to Chief of AAF, 3

Apr 42, sub: Shipment of radio set SCR-522. AAG
413.4-H Com Equip.

264211 O =78 = 7
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the Under Secretary of War in October
1941. “The British,” he said, “have insisted
that a high degree of secrecy be maintained
on this equipment . . . .” He went on to
describe it as “of strictly British origin, the
American action being limited to redesign-
ing the set to adapt it to our manufacturing
process to use American parts and tubes and
to increasing the frequency band covering
from 100 to 124 megacycles to 100 to 156
megacycles.” ™

Just as the SCR-522 was a copy built
under the supervision of the Aircraft Radio
Laboratory, so too was the SCR-578, the
curvaceous “Gibson Girl,” saving angel of
many a wrecked aircraft crew adrift on the
sea, Ironically enough, a German set gave
the idea. One day in 1941 the British had
picked up an emergency transmitter from
the English Channel. It was the Notsender,
N.S.2, an ingenious watertight portable
transmitter to which a waterlogged airman
could give energy by grinding a crank,
energy which would automatically broad-
cast a distress signal to friendly listeners up
to several hundred miles away. The British
had brought the captured set, along with a
specification written around it, to America
in mid-1941, seeking a manufacturer either
in Canada or in the United States. With
their predilection for Bendix, they had ap-
proached Bendix Aviation Limited, North
Hollywood, California, to undertake de-
velopment of this “dinghy transmitter,” as
they termed it. Both Army and Navy be-
came interested after members of the Brit-

(1) Weekly Stat Rpt 44, 30 Apr 42, p. 22. (2)
Memo, Actg CSigO for USW, 22 Oct 41, sub:
Approval of award. SigC 413.44 (SCR-522) 2,
Mar-Dec 41. (3) SigC R&D Hist, III, Pt. 2, proj.
304—A, p. 16. Airborne radio in general and the
VHF SCR-5322 in particular, for the second half
of 1942, are discussed further in Chapter VIII,
below.
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THE SCR-578, GIBSON GIRL RADIO. Distress signals were automatically trans-
matted when the crank was turned (left) and the antenna raised (right).

ish Air Mission in Washington suggested in
August that the Americans prepare a joint
specification. The Air Forces, in response to
the Chief Signal Officer’s request for mili-
tary characteristics, had at once evinced in-
terest. The interest swiftly mounted to a
demand after Pearl Harbor. While Lt. Col.
George F. Metcalf in the Research and De-
velopment Division on 12 December urged
the Signal Corps Technical Committee to
take action on military characteristics with-
out waiting for the Joint Radio Board to
function, General Arnold asked on 24 De-
cember for 11,600 sets “as soon as humanly
possible,” requesting the Signal Corps to
place a contract with Bendix Aviation Lim-
ited, taking advantage of the development
which that company had already ac-
complished upon the original British
specification.™

™ (1) Ltr, Chief of AC to CSigO, 24 Dec 41,

While the Signal Corps set about getting
the transmitters (deliveries began in the last
week of May 1942),” the procurement of
antenna-raising equipment gave pause, and
trouble. The 300-foot antenna wire had to
be lifted into the air, either by a kite if the
wind was blowing, or by a balloon inflated

by the castaways, crouched precariously in

sub: Radio set for aircraft type emergency dinghies,
and three Incls: (a) Ltr, R, Hill, Air Marshal, to
Col Mitchell, Special Subcommittee for Radio
Standardization OCSigQO, 18 Aug 41, sub: Stand-
ardization of dinghy transmitters; (b) Ltr, CSigO
to Chief of AAF, 21 Aug 41, sub: Radio set for
aircraft type emergency dinghies; (c) Ltr, Brig
Gen C. W. Russell, GSC CofS, to Chief of AAF,
22 Sep 41, sub: Emergency transmitter for sea
rescue and Ist Ind, Lt. Col W. W. Dick, AAG, to
CSigO, 22 Sep 41. AAG 413.4-F Com Equip. (2)
OCSigO R&W Action 5, R&D to C&E, 12 Dec 41,
sub: Tentative Mil characteristics for emergency
transmitter. SigC 413.44 (SCR-578) 1, 1941-42.
" Weekly Stat Rpt 50, 11 Jun 42, p. 18.
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their rubber boats. General Olmstead, under
pressure from the AAF, repeatedly goaded
the ARL for information as to when an-
tenna equipment might be expected. He
could not wait for the drawing up of formal
specifications; he wired Gardner on 2 Feb-
ruary. Gardner replied that he expected
Bendix to deliver models of antenna-raising
equipment on 9 February.™ A few days later
Arnold, irked that Bendix’ final sample was
not yet completed, pointedly concluded a
note to the Chief Signal Officer with the
sentence, “A dinghy-load of Army pilots,
who are now somewhere in the South At-
lantic, could give eloquent testimony to the
need for this equipment.” ™

By the end of March the Aircraft Radio
Laboratory and Bendix Aviation Limited
were settling upon a production model when
the third sample of the transmitter (BC-
778-T2) received tests and approval art
Wright Field “except for minor mechanical
and electrical changes which can be made
prior to or during early production.” As for
antenna-raising equipment, Colonel Gard-
ner reported that no satisfactory samples
had yet put in an appearance. But he ex-
pected something soon, in particular an im-
proved hydrogen generator (to inflate the
balloon), using rare lithium, rather than
calcium, hydride. Of lithium hydride there
was only one source (in the Dakotas) and
toward supplying it in quantity the Signal
Corps lent government financial assistance
to a number of American producers.™

¥ (1) Teletype, Olmstead to ARL, 31 Jan 42;
2 Feb 42; (2) Msg, TWP-9, Gardner to Signals, 3
Feb 42. SigC 413.44 (SCR-578) 1, 1941-42.

™ Ltr, Chief of AC to CSigO, 13 Feb 42, sub:
Emergency dinghy transmitter, type SCR-578.
SigC 413.44 (SCR-578) 1, 1941-42.

* (1) ARL Prog Rpt, Mar 42, p. 24. (2) Signal
Corps Technical Infoermation Letter, No. 19 (June,
1943), pp. 39f. (3) SigC R&D Hist, III, Pt. 2,
proj. 304-G.
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Radar Into the Air
for Interception and Search

Here and there along the coasts, ground
radar stood guard to alert the guns, search-
lights, and interceptors of the defense sta-
tions against the approach of enemy air-
craft, but airborne radar had yet to go into
action. The nation’s defenses were eager for
it, because the attack upon an outlying ter-
ritory had made continental targets seem
fearfully vulnerable. The country was pri-
marily apprehensive of carrier-based attack,
but the threat of long-range submarines to
coastwise shipping became the dominant
menace. To meet either threat, radar was
what was needed. Moreover, it must be
radar which was not obliged to accept the
conditions imposed by the attacker, as even
the most mobile ground radar had to, but
which could move out to find him. To ac-
quire this degree of range and mobility,
radar would have to be installed in air-
planes.

Signal Corps responsibility for research
in airborne radar naturally centered in its
Aircraft Radio Laboratory. For several
years the laboratory, generally in its Air
Navigation Unit, had pursued various proj-
ects of what now had come to be air radar
devices. The ARL had not itself done much
basic scientific research on airborne radar.
One of its established principles had always
been that it did not study electronic funda-
mentals. For these it depended upon other
research agencies, both of private industry
and of the services. In the specific case of
airborne microwave radar, for example, it
looked to the National Defense Research
Committee’s Radiation Laboratory, located
in the Massachusetts Institute of Technol-
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ogy, Cambridge, Massachusetts.” But the
applied engineering research required after
a basic development in order to produce
satisfactory military equipment was the
laboratory’s concern. Consider the fact that
a model might work well on a laboratory
bench but not in a hurtling airplane. The
business of adapting the model to aircraft
installation and to effective operation, while
meeting both the military characteristics
which the Air Forces demanded and the
form which industry could produce, was a
function combining applied military and
applied production research of a specialized
and exacting sort, quite different from the
Monmouth laboratories’ development of
ground electronic equipment. Equipment
which is comparatively simple to develop
for ground use, such as antenna arrays, be-
comes a problem when it must be attached
to an airfoil or fuselage. Further problems
arise from aircraft vibration, weight and
space limitations, and from operation at
high altitudes where, in thin air, high volt-
age circuits tend to arc and break down.™

One of the most vital airborne radar de-
vices, useful in both peace and war, was

® (1) Dr, Henry E. Guerlac, Hist Div OSRD,
Radar, 1945, pp. 421-25 in the consecutively num-
bered pages of the photostat copy in SigC Hist Sec
File (see Bibliographical Note). In the original
pagination these pages are Sec. C, Ch. I, pp. 14-16;
Ch. I1, p. 1. (2) CSigO, Annual Report, 1942, p.
275. (3) Terrett, The Emergency, pp.

Radar was the concern of Division 14 of the
National Defense Research Committee (NDRC),
within the Office of Scientific Research and De-
velopment (OSRD). The R&D Work of Division
14 was concentrated in the large secret Radiation
Laboratory at MIT. (4) Guerlac, Radar, pp. 7-9
{Sec. A, Ch. I, pp. 1-3). (5) United States Gov-
ernment Organization Manual 1952-53, National
Archives and Records Service, GSA (rev. 1 July
52), p. 628.

" (1) Editorial comment, Aug 49, by Col Wil
liam L. Bayer, SigC, JCS, on Ist draft MS by
George R. Thompson, (2) Terrett, The Emergency.
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the absolute altimeter. The SCR-518,
which the Radar Unit of the ARL was
bringing to a climax at this time, was an
instrument which showed the pilot the pre-
cise distance to the ground below by meas-
uring the time taken for a radar pulse to
touch the earth and return to the airplane.
It constituted a vastly better altimeter than
the former barometric type which, giving
elevation above sea level only, was not a
very precise instrument at best and was of
no use at all as an indicator of absolute
elevation—of actual clearance above the
ground. The AAF wanted the radar alt-
meter principally as an aid to bombing
from great altitudes, so as to set the data
into a bombsight computer like the Norden.
The pulsed type of radar altimeter which
the Radio Corporation of America had
been developing in the years just before the
war had proved to be the answer. The
Navy, interested, tried a number of these
sets, but at first without much regard for
applications other than mere calibration of
its barometric altimeters. Thinking in terms
of ocean patrol and of low-level bombing,
and not of high-altitude and long-range
bombardment over land, naval air service
planning had tended to neglect the possi-
bilities which the ARL and the AAF im-
mediately perceived.”™

In February 1942 while the ARL tested
several versions of the absolute altimeter and
developed test equipment to keep the sets
calibrated for peak performance, the pro-
duction prototype SCR-518 arrived from
RCA factories. Mounted in a B-17 and
flight tested, the set gave reliable readings
up to 25,000 feet. This was considerably

better than the 20,000-foot requirement for

(1) Interv, SigC Hist Sec with Dr. Irving

Wolff, consultant RCA Labs, Princeton, N. [., 9
Feb 50. (2) Terrett, The Emergency, pp.|186-88.
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which the military characteristics called.
Still another version performed well right
up to the ceiling of the test plane’s rise,
31,300 feet. Even at that altitude, so much
reserve sensitivity remained in the receiver’s
reception of the ground echoes that the lab-
oratory planned to make further flight tests
with smaller antenna arrays which would
offer less resistance to the wind.™

Another important project involved air-
plane identification. It had been obvious
since radar’s inception that the ability to
detect aircraft at distances far beyond the
range of vision would be of slight value
unless some means could be devised to dis-
tinguish friendly craft. That accomplished,
unidentified airplanes would be presumed
hostile. To this end the U.S. Army and
Navy had already begun work on airborne
radar equipment which they called RR,
for radio recognition. The British called
their somewhat similar development IFF,
Identification, Friend or Foe. After the
Americans and the British compared notes
on radar, the Americans adopted the Brit-
ish terminology, and by 1942 were adopt-
ing their equipment also, despite the fact
that in some respects the American RR
was better. In January, while continuing
work on the airborne component of RR, the
SCR-515, the ARL also went about con-
verting a considerable number of British
IFF Mark II sets to SCR-535’s. By March,
the Radar Unit was working also on Ameri-
can versions of a newer IFF, the Mark III
and III-G, copied as SCR-595 and 695,
respectively.*’

® ARL Prog Rpts, proj. 31, Jan 42, p. 2; Mar 42,
p.- 1. For more details on these radio altimeters,
see below, pp. 243-46.

M (1) ARL Prog Rpt, proj. 63C, Jan 42, p. 9;
Mar 42, (2) Terrett, The Emergency, ppP.
-m For furthcr details on IFF,
see bclow pp.[£32=33]]
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Still another airborne radar development
at this time touched upon the highly sig-
nificant matter of RCM, or radar counter-
measures. It is an easy axiom that every
new weapon of war brings forth a counter-
weapon. Radar was not an exception to the
general rule. Electronic countermeasures
had been a matter of life or death since the
British had begun misleading German night
bombers by jamming the guide beams
which directed the forays over English
cities. It behooved American laboratories,
too, to study German and Japanese radar
frequencies and other operating character-
istics in order to develop equipment which
could, in effect, blind the enemy’s sets. On
28 February 1942 British commandos
raidad Bruneval, just north of Le Havre on
the captive Channel coast of France. The
purpose of the raid was to bring back to
English laboratories a German Wuerzburg,
nemesis of many an Allied plane and the
most accurate ground radar in the war until
the SCR-584 entered combat in 1944.%

Whether through notice from the British
to General Olmstead or from the Radia-
tion Laboratory to Wright Field, or because
word was coming in of Japanese jamming
tactics in the Pacific, the ARL recognized
the importance of RCM at about the same
time by setting up a project for “Derax
Warning.” (Derax was an early name for
radio position finding, which the term radar

was now, in 1942, generally replacing). It

L (1) Interv, SigC Hist Sec with Sir Robert
Watson-Watt, Vice Controller of Com Equip, Brit-
ish Ministry of Aircraft Prod, Washington, 22 Dcc
43, p. 4. (2) James Phinney Baxter, III, Scientists
Against Time (Beston: Little, Brown and Com-
pany, 1946), p. 145.

The bold Bruneval raid succecded. A Wuerzburg
radar, entire and intact, was snatched to England
for study, and contributed to effective Allied coun-
termeasures against German aircraft detectors and
gun-laying sets. ““The Raid on Bruneval,” Military
Review, XXXI:5 (August, 1951), pp. 94-96.
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would not be possible for Allied aircraft
crews to take effective counteraction against
enemy radar, either passively, by evading
the rays, or actively, by jamming, until they
possessed equipment which could reveal the
presence and frequency of radar radiations.
The new project, tentatively established
pending the receipt of funds, led to the de-
velopment of a panoramic receiver, the
SCR-587, equipped with a radarlike oscil-
loscope in which an operator could see the
impact of enemy radar beams and read their
frequency.®

The demands of the dangerous defense
situation of the early months of 1942, how-
ever, were overshadowing these and other
remarkable developments, such as naviga-
tion by radar. All the problems which the
ARL was encountering in the development
of airborne radar, sufficiently perplexing in
themselves, were now compounded by
urgency. The two prime needs were for de-
vices capable of intercepting unseen enemy
airplanes and detecting unseen raiders or
submarines. Both were about to come off
the first production lines. Al, the airborne
interception equipment, would enable a pi-
lot to “‘see” his opponent on the instrument
panel, whether he could actually see him
ahead or not. ASV, air-to-surface-vessel
radar, mounted in a patrol bomber, would
show up hostile watercraft even though they
might be lurking beneath clouds or dark-
ness. ASV was first included in the BTO,
or bombing-through-overcast, project, but
was soon given separate effort because of
its immediate importance. Air intercept
equipment came under a project to develop
an airborne aircraft detector.* Though orig-

*2 ARL Prog Rpt, Mar 42, proj. 80, p. 19.
= Ibid., projs. 61C, 71, 77, Jan 42, pp. 58, 14;
Mar 42, pp. 3, 10, 171
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inally used for purposes of defense, radar
now suddenly became an instrument of of-
fense. Its potentialities doubled.

Airborne interception equipment had
been an urgent development, it will be re-
called, since Sir Henry Tizard first revealed
it to America in September 1940.** It had
been the one British radar application to-
tally new to American military electronic
research. Al sets, as developed to meet the
vehement demands of the U. S. military air
organization, were radars of relatively short
range which, installed forward in pursuit
planes, enabled the pilots both to “see” a
bomber several miles ahead and, by center-
ing the bomber’s reflection in their oscillo-
scopes, to hunt it down. The ARL had
two types well in hand by 1942, The first
was a long-wave model, calibrated at about
200 megacycles. This was the SCR-540,
copy of the British AT-IV. It was not a
very good set. For one thing, its one and a
half meter wavelength required large ex-
ternal antennas, a bane to aircraft design.
All through the last half of 1941 the ARL
and Western Electric had had difficulty in
adapting this American copy of a British
set to American airplanes. They were still
having trouble as 1942 began. In January
Western Electric samples of SCR—540 com-
ponents failed vibration tests and had to go
back to the factory for modifications.* By
March the first 80 sets under contract were
supposedly so nearly ready that Colton, Act-
ing Chief Signal Officer during General
Olmstead’s westward tour, set up a priority
list for their delivery to radar training
schools. Yet only five sets arrived. And in
each of them a single component, the Gen-

Y Terrett, The Emergency, pp. See his
[Chapter X]for Al and ASV developments prior to
Pearl Harbor.

% ARL Prog Rpt, Jan 42, proj. 71, p. 14
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eral Electric inverter, failed in high alti-
tude tests.*

The Aircraft Radio Laboratory’s other
Al set, the SCR--520, employed microwaves
ten centimeters long, in the frequency range
around 3,000 megacycles. It was a much
better radar and became available sooner
than the SCR-540. When the Tizard Mis-
sion brought over the cavity magnetron and
asked American help toward designing
workable radar circuits for it, London had
just then defeated the Luftwaffe day raids
and was awaiting Germany’s night bomb-
ers. Faced with the need for a better air
intercept set than their long wave AI-IV,
the British sought it in microwave equip-
ment. Assoon as the Bell Laboratories could
produce the new magnetrons for generating
powerful microwaves, the Radiation Lab-
oratory had gone to work on a ten-centi-
meter AI (AI-10) and had come up with
a model of it early in 1941. Tested at the
ARL, this model attained considerable suc-
cess despite its awkward bulk. Though
heavier—it weighed about 600 pounds—
than the SCR-540, the new ten-centimeter
SCR-520 used a compact dishlike trans-
mitting and receiving antenna array, two
feet in diameter, which could be mounted
wholly within the plane’s nose. In perform-
ance, this microwave Al radar gave more
distinct reflections from targets and suf-
fered far less interference from undesirable
ground reflection. Taking a page from Brit-
ish success with equipment built in a labora-
tory, that is, “crash-built,” the Signal Corps
had ordered a number of sets from Radia-
tion Laboratory’s own shop, the Research
Construction Company, and had already

" (1) Msg (no number), Actg CSigO to ARL,
12 Mar 42; (2) OCSigO Radar Div R&W Action
1, 1st Lt Wilbur H. Vance, Jr., to Capt Earl ].
Atkinson, 27 Mar 42, sub: Delivery status of SCR~
540. SigC 413.44 SCR-540 No. 1 (RB-1383).
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begun receiving them. Meanwhile, the
ARL went ahead toward the construction
of hundreds of SCR-520°s on contracts
with Western Electric, which, in December
1941, had delivered a preliminary produc-
tion model.*”

In Air Forces demands, however, Al was
receding in priority. Submarines, not air-
planes, were bringing the war to the West-
ern Hemisphere, and the Air Corps, which
in 1941 had wanted what applied to the
war situation of 1941, but which had been
obliged to wait for the planning and manu-
facture of this equipment, now had the
same problem in a 1942 situation. General
Arnold, chief of the Army Air Forces, was
confronted with a double embarrassment.
In the first place, he was not getting anti-
submarine equipment. In the second, he
was getting air interception radars. He had
asked for them, but now found he had no
airplanes ready for them. Here was the Sig-
nal Corps, offering more sets of the newest
and best Al radar than the AAF knew
what to do with. Quietly store them, or
something, Arnold advised his Director of
Air Defense, Col. Gordon P. Saville, lest
the Signal Corps return with interest the
accusations which the Air Forces had been
in the habit of lodging with the top Army
command. “The first thing you know,”
Arnold wrote, “we will have a complaint
being registered by the Signal Corps to the
Secretary of War. Isn’t it possible to take
the AI-10’s and put them in storage in our
own warehouses, or do something along
that line, so that the Signal Corps won’t
have reason for their present feeling of

* (1) Ltr, Gardner to C8igO, 25 Jun 41, sub:
Sv test of AI-10 equip. SigC 413.44 SCR-520
AI-10 No. 1 (RB-1378). (2) Memo, Rives for
Chief of Mat Br, 14 Dec 41, sub: Expediting criti-
cal contracts. SigC 413.44 SCR-521 No. 1 (RB-
1379).
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‘what’s the use of producing these sets when
all we do is store them away.’ ™ *

Both to the American in the street and to
the American in the Constitution Avenue
war room, the greatest immediate need was
for a way to deal with the submarine at-
tacks which were sinking more and more
ships, often within sight of American shores.
The radar answer was to be ASV. Here
again, as with Al, two versions lay in the
Aircraft Radio Laboratory’s active projects,
a long-wave type and a microwave type.

* Hq AAF R&R CG [“H. H. A.”] to Dir of Air
Defense, 11 Feb 42, sub: Status of AI-10 Cm prod
and instl. AAG 413.4-G C Com Equip. Saville had
noted in a routing and record sheet to Armnold on
10 February that the delivery schedule of the
AI-10’s was anticipating the production program
for the P-61, the new heavy fighter designed to
take it. The smaller SCR-540 (AI-IV) could

be fitted into existing A-20 light bombers, and
used for training only. In same file.

The long-wave version had been another
British offering. This was their ASV-11, the
radar to which Hitler is said to have attrib-
uted the defeat of his submarines,* although
actually the subsequent microwave ASV
and the related naval ASG sets did more to
send the U-boats to the bottom.

The laboratory already had a copy of the
ASV-II under way as the SCR-521 and
had -ordered thousands of them. The first
contract, for about 6,000 sets, was made
with a Canadian government firm, Re-
search Enterprises Limited, at Toronto. A
second contract had gone to Philco. In

® “One Signal Invention,” Radar, No. 1 (April,

1944), pp. 29-30. SigC Hist Sec File. See also, Wes-
ley Frank Craven and James Lea Cate, eds., The
Army Air Forces in World War II, 11, Europe:
TORCH to POINTBLANK, August 1942 to De-
cember 1943 (Chicago: The University of Chicago
Press, 1949), 316.
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actual production, however, copying British
sets was not at all the short cut which the
General Staff and the AAF supposed. Dif-
ferences in American airplanes and in
American components imposed delays. It
was difficult to tailor the large external an-
tennas of the ASV-II (SCR-521) to U. S.
aircraft, as Colton explained in mid-March,
answering insistent War Department de-
mands for ASV. Furthermore, faulty oscil-
loscopes gave trouble. During the winter
months of early 1942, the ARL took pre-
production models of the SCR-521 up on
flight tests, found flaws in their operation,
and had to eliminate the difficulties in con-
cert with the two manufacturing companies.
Before the factories began mass production
of the thousands of 521°s on order, the ARL
also mounted, tested, and made ready for
operation a number of the ASV-II proto-
types which the British had sent over more
or less complete some months carlier.”

Throughout the first three months of
1942, the Army had to be satisfied with the
copy of ASV-II, the long-wave SCR-521,
if indeed the Signal Corps could lay hands
on it at all, for it was something of a will-o’-
the-wisp. Research Enterprises Limited had
originally promised to start delivery in De-
cember 1941, but subsequently moved the
date up to January. When February ar-
rived, while coastal shipping continued to
be sunk in increasing quantity, there were
still no SCR-521’s, the nearest thing to them
being the several British prototype sets
which the ARL was adapting.

Pressure meanwhile doubled and re-
doubled for Army ASV-equipped airplanes,
not only so that they could sink subma-

® (1) Memo, Colton for Lt Gen William S.
Knudsen, OUSW, 16 Mar 42, sub: Deliveries of
radio set SCR-521. SigC 413.44 SCR-521 No. 2

(RB-1380). (2) ARL Prog Rpts, Jan 42, proj.
61C~1.4, pp. 5f; Mar 42, proj. 77, pp. 17f.
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rines but so that they might also maintain
patrols, constantly searching the sea for
Japanese aircraft carriers along the Pacific
coast and in the Panama area. Late in
January 1942 Robert A. Watson-Watt,
British radar expert, reporting on the Pa-
cific coast air defenses, recommended to
Robert A. Lovett, the Assistant Secretary
of War for Air, that both Army and Navy
aircraft get hold of ASV-II, as a matter of
“highest urgency,” in order to maintain un-
ceasing patrol. On 10 February Harvey H.
Bundy, special assistant to Secretary Stim-
son, urgently telephoned the Signal Corps’
Radar Division, seeking to find out why the
delivery was so belated. General Colton at
once had Lt. Col. Gilbert Hayden describe
the entire ASV situation. Of the prototype
ASV-IT’s, Hayden told Colton, four had
been installed, ten were ready for installa-
tion whenever the AAYF could supply the
planes, and 18 more were awaiting trans-
mission cable. As for the thousands of SCR—-
521’s on order, Research Enterprises Lim-
ited had last promised to deliver between
50 and 100 before the first of March. The
Navy had already received nearly 200 sets
(not all of them complete) on a prior
contract.”

(1) OCSigO R&W Action 1, Hayden to Vance,

10 Feb 42, sub: Bundy re SCR-521 sets; (2)
Memo, Hayden for Colton, 10 Feb 42. SigC 413.44
SCR-521 No. 2 (RB-1380). (3) Report by Rob-
ert Watson-Watt on the Air Defense System of
the Pacific Coast of the United States, Jan 42, Pt.
I, p. 9, Incl with Ltr, CSigO to Dir of SCRL, 8
Feb 42, sub: Rpt. SigC 676 (ET-1439) Air De-
fense System of the Pacific Coast, Rpt by Watson-
Watt.

Incidentally, one of Watson-Watt’s companions
on his Pacific coast inspection tour was Alfred L.
Loomis, a kinsman of Secretary Stimson. Loomis
was a pioneer in microwave radar work and sub-
sequently became head of OSRD’s Division 14, of
which the Radiation Laboratory was a part. These
facts doubtless help explain Stimson’s very timely
and keen awareness of the new electronic weapons.
See Baxter, Scientists Against Time, pp. 33, 141.
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SCR-521’s from Canada at last began to
dribble into the ARL during the first week
of March. Meanwhile, ship sinkings were
terrifying. The Navy’s antisubmarine op-
erations by sea and by air were not enough.
In fact, the Navy was somewhat behind-
hand with the new airborne radar applica-
tions. Because of general military igno-
rance of the new offerings of science, the
Navy had so far failed “in making full of-
fensive use of new airborne weapons and
devices in the pursuit and destruction of
the U-boats.” ® Fortunately, Secretary
Stimson kept goading the rest of the mili-
tary to keep up with the times. On 18 Feb-
ruary War Department planners received
a memorandum from Bundy awakening
them to new developments whose progress
was both so secret and so rapid that “im-
portant officers of the General Staff and
especially those in War Plans Division have
not been and are not currently advised of
their existence, functions and effect on
strategy.” One of the examples which
Bundy cited was the use of ““airborne search
radar as an additional defense for
Panama.” *

Therefore, it is not surprising that by
March, since the Navy could not yet cope
with the submarine and as the General Staff
learned more about airborne radar, the War
Department was putting increased pressure
upon the AAF and the Signal Corps. On
16 March Lt. Gen. William S. Knudsen,
one of the chiefs of war production, called
upon General Colton for a report. Colton
again collected the facts, this time from

# Ibid., p. 31. Even after it should have known
better, Navy long rejected Army’s belief that air-
borne microwave radar would revolutionize the
mode of antisubmarine warfare. See Stimson and
Bundy, On Active Service in Peace and War, p. 509.

® Baxter, Scientists Against Time, p. 29.
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Colonel Gardner at Wright Field. Twenty-
seven SCR-521’s had now been installed,
although the Air Forces had not yet been
able to decide what type of airplane should
be used for ASV. A major obstruction had
been lack of the several antennas required;
another was an insufficiency of men and
time to do individual installation. The an-
tenna shortage went back to an inadequate
allotment of steel tubing to the manufac-
turers and to an insufficiency of insulators.
As for trained installation crews, the ARL
had only one, whose members could put in
but a single set a day. To train additional
crews would require several weeks. Alto-
gether, the most Gardner could foresee was
that about 150 antenna sets would be on
hand and 33 installed by mid-April. All of
this Colton passed on to Knudsen, only to
receive another call on the next day, order-
ing the delivery rate to be doubled. Gard-
ner immediately got the word, and was told
that he would be given double-A priorities
to break any bottlenecks.*

Meanwhile, very great effort was being
concentrated upon microwave ASV. Prior
to 1942 both the Aircraft Radio and the
Radiation Laboratories had accomplished
a good deal with ten-centimeter BTO and
ASV equipment. But no sets were ready for
use. Fortunately, a ready stopgap lay at
hand. One could convert AI-10’s into
ASV-10’s, taking some of the sets which the
Research Construction Company had al-
ready built and for which the AAF had no
great use at the moment. One could then

* Interoffice Memo, Rives for Hayden, O. I
Lewis, and Vance, 18 Mar 42, sub: Summary of
status of radio set SCR-521 as of 17 Mar 42. SigC
413.44 SCR-521 No. 2 (RB-1380). Incidentally,
Gardner was required to report weekly on this ASV
progress. He more than met the 300 objective by
mid-April. See Ltr, Gardner to CSigO, 29 Apr 42,
sub: Rpt of delivery status of radio set SCR-521.
SigC 413.44 SCR-521 No. 3 (RB-1515).
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put the converted sets into large airplanes,
installing them in blisters beneath the fuse-
lage so that the parabolic reflector would
project the microrays downward and the
antenna dipole would receive echoes from
objects upon the sea. Accordingly, Colonel
Marriner, the AAF Director of Communi-
cations, had sent a request through the Sig-
nal Corps to the Radiation Laboratory “to
modify ten service-test AI-10’s into ASV—
10’s as soon as possible” for installation in
B-18’s, which workers at Wright Field were
already modifying. In forwarding the re-
quest, Hayden had assured Dr. Edward L.
Bowles, head of the Radiation Laboratory,
that the Aircraft Radio Laboratory would
co-operate toward fabricating the correct
accessories and installing the complete sets
without delay.”

The job was done under the utmost
pressure on all sides. The two laboratories
completed the conversion in two months,
and on 27 March one of the B-18’s flew
over Block Island Sound to test its ASV-10
against the submarine Mackerel. The echoes
came back reliably at ranges up to nineteen
miles. By the end of the month, four of the
ten bombers thus equipped were in opera-
tion out of Boston, and the remaining six at
Langley Field, Virginia.®

Designated SCR-517-A, these ten sets
were as phenomenally successful as the

(1) Ltr, Chief of AAF to CSigO, 5 Jan 42,
sub: Modification of AI-10’s to ASV-10’s; (2)
Ltr, Hayden to Bowles, 17 Jan 42, SigC 413.44
SCR-520 No. 2 (RB-1705).

% (1) Submarine Tests Using Radiation Labora-
tory ASV-10 Equipment in B-18 Army Planes, 29
Apr 42. SigC 413.44 SCR-517A No. 1 (RB-1375).
(2) Memo for Red, Rives, 4 Apr 42, sub: Maint of
ASV Equips. SigC 413.44 SCR-521 No. 3 (RB-
1515). (3) The Army Air Forces, 1, 527. The AAF
historians, emphasizing the equipment shortages,
mention only the four radar bombers at Boston.
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Army’s first microwave AI-10 had been in
mid-1941. The success of AI-10 had been
somewhat academic, however; there were
no enemy night bombers over the United
States. But in the spring of 1942 there were
live submarine targets off U. S. coasts. These
original microwave ASV’s could and did
draw blood at once. Their service tests coin-
cided with combat action. The ASV-10, on
the assertions of some, sank its first sub-
marine on 1 April 1942.° A few days later
Colonel Marriner asked the Signal Corps to
get 100 sets of ten-centimeter ASV’s, either
standard SCR-517’s or modified SCR-
520’s, and demanded that they receive a
priority “over any other radio equipment
now being procured.” Speaking of “stand-
ard SCR~517’s,” Marriner meant the other
microwave ASV development upon which
the Aircraft Radio and the Radiation Lab-
oratories had been working for some
months. When one of these sets had been
mounted in a B-24 in the spring of 1942,
Secretary Stimson himself accompanied it
in a test flight. He returned confirmed in his

7 On that date, a B-18 equipped with an ASV-10
detected a surfaced submarine eleven miles away
by means of its radar, tracked the vessel, and at-
tacked it, claiming the first radar-assisted kill from
the air. The claim, it seems, was optimistic, since
Navy records indicate that the first confirmed sub-
maripe kill made by an Army bomber came off the
Carolinas on 7 July 1942, the U-701 being the
victim. However that may be, by as early as 28 May
Army airplanes had already made 103' attacks.on
enemy submarines. (1) Baxter, Scientz:t.f Agam.st
Time, pp. 42, 150. (2) Samuel Eliot Mor{son, His-
tory of United States Naval Operations in World
War 11, 1, The Battle of the Atlantic: September
1939—May 1943 (Boston: Little, Brown and Cqm—
pany, 1947), p. 247n; 156. (3) Incl, AAF Hq, First
Air Force, Mitchel Fld, 1 Jun 42, sub: Notes for
conf re improvement in antisubmarine opns, with
OCSigO R&W Action 1, Lanahan to Dir of Supply
Svs, 8 Jun 42, sub: Improvement of ant'{submarme
opns and dev of an antisubmarine unit. SigC 413.44
SCR-517-A No. 3, Jul 42 (RB-1377).
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enthusiasm, and redoubled his drive to in-
troduce the sets.”

Ground Radar: The Continuing
Exigencies of Coastal Defense

When Field Laboratory No. 3 in the area
of Sandy Hook became the Signal Corps
Radar Laboratory in January 1942, it had
thirty-six ground radar projects under way.
These projects were intended to serve a
variety of functions. They were for direct-
ing searchlights, SLC sets SCR-268 and
541; for giving early warning of approach-
ing aircraft, EW sets SCR-270 and 271, to-
gether with several modifications under de-
velopment to determine target elevation;
for detecting surface vessels, coast defense
(CD) sets SCR—296 and 582; for ground-
controlled interception, GCI sets SCR-516
and 527; for gun-laying, GL sets SCR-545,
547, and 584; and for identification, RR
sets SCR-532 and 533, designed to query
the airborne SCR-515. Radar was rapidly
growing and changing. Three radars were
so new at this date that the laboratory had
not yet assigned them project numbers. Of
these, two were developments of microwave
circuits which the Radiation Laboratory
had created about the cavity magnetron.
These, the XT-3 and XT-1 sets, became,
respectively, the SCR-382, a fixed radar
for harbor protection, and the SCR-584,
the remarkable mobile gun layer. The third
set was the long-wave SCR-588, at first a
copy of the British Chain Home Low, or

“ (1) Memo, Marriner for Hayden, Radar Div
OCSig0O, 9 Apr 42, sub: Proc of ASV-10 sets. SigC
413.44 SCR-517A No. 1 (RB-1375). (2) Baxter,
Scientists Against Time, pp. 33, 42, 149. (3) Guer-
lac, Radar, p. 433 (Sec. G, Ch. I1, p. 9). Sec below,

for further details on airborne radar.
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CHL.” This copy was being built in Can-
ada by Research Enterprises Limited,
which was also helping to produce the air-
borne SCR~521 ASV-II radar. It had been
requisitioned by the Army Air Forces and
was already part of a dispute which
reached a climax that spring.

In the 268, 270, and 271, the Signal
Corps Laboratories had developed ground
radars which for their day were very good.
The Coast Artillery Corps was well satis-
fied with the SCR-268 for searchlight con-
trol. But officers of the Air Corps who had
seen British CH or CHL sets, or who had
heard enthusiastic descriptions of their ap-
plications, tended to dismiss the SCR-270
and type 271 as a “‘piece of junk.” *° Gen-
erally, during 1941 and early 1942 they
wanted Chinese, that is, exact, copies of
British sets.

Yet the performance of the Signal Corps
equipment was individually not inferior to
comparable British sets, and in some re-
spects was better. Furthermore, Signal
Corps sets were unsurpassed for ruggedness
and engineering. Colonel Corput could say

with good reason that “at the time that the

" Signal Corps Radar Laboratory Progress Re-
port, Jan 42, pp. 1-2. Hereafter referred to as
SCRL Prog Rpt. AB-2363, Evans Sig Lab File,
Belmar, N. J. The L in CHL stood for Low becausc
the set could detect targets at lower elevations than
its predecessor, the CH, could. For a descriptive
list of army ground radars sece Terrett, The Emer-

gency, Signal Corps Equipment, World
War II

™ A Signal Corps officer, 2d Lt. George D. Fogle,
who first studied in England as an ETG student
and then moved over to the Air Corps to work in
air defense under Colonel Saville, so characterized
the SCR—270 while comparing its performance with
the GCI application of British CH and CHL sta-
tions, an application which the designers of the orig-
inal 270 had never contemplated. Ltr, Lt Fogle to
Hayden, 17 Mar 42, sub: Summary of a discus-
sion with Col Green of the AW school at Ft. Mon-
mouth, 16 Mar 42. SigC 413.44 SCR-527-627-
12K (RB-1381).
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Radio Set SCR—268 was placed in produc-
tion, insofar as is known, there was no radio
set in the world equal in performance.” *®
It was compact and mobile and could de-
termine azimuth, nearness, and elevation
for ranges up to 24 miles. During 1940 and
1941 it had been the best searchlight con-
trol radar in existence. The SCR-270 and
271, built to use a three-meter wavelength,
twice that of the 268, were slightly less suc-
cessful in earlier models, but they too were
rugged. Moreover, the 270 was mobile. It
had plenty of power and a range extending
to 150 miles, and completely met the early
requirements of the Air Corps for detection
of aircraft at long ranges.

Unfortunately, the Americans had not
yet learned how to use it well. The British,
on the other hand, working with large teams
of researchers and military users, on a scale
undreamed of in the United States before
1940, had learned to make full use of their
fixed radars to an extent which America
had not yet done with its mobile sets. The
same British radar towers, if erected along
the Florida coastline, might well have de-
fended a comparable area from air attacks
originating in Cuba or the Bahamas; but
an entire continent would still have
stretched undefended beyond. British CH
radars could not move to new locations.
The SCR-270 could. In the absence of any
attack, and in a geography vastly different,
American radar had not yet begun to capi-
talize its virtues or to understand its limi-
tations. To have an SCR-270 which could
determine elevation as well as azimuth and
range would be good, the AAF thought; it
would be better if the set able to do all of

* 1st Ind, Corput to CSigO, 15 Feb 42 (p. 9)
on Ltr, CSigO to Dir SCL, 8 Feb 42, sub: Rpt.
SigC 676 (ET-1439) Air Defense System.
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this were also mobile.’” Yet the two at-
tributes could not be combined in a long-
range long-wave set. The British equivalent
of the 270, the CH stations, gave approxi-
mate target elevation, but at the cost of mo-
bility, for they had to use several antenna
arrays which pinned the sets to very fixed
positions indeed.

There were also various inherent limita-
tions of the early radars which scientists did
not at first understand. Army Air Forces
observers, for example, had been impatient
with what they felt to be the limited per-
formance of radar during the late-summer
Louisiana maneuvers of 1941. Lovett and
Bundy had accordingly been hard on the
Signal Corps. A widely shared ignorance of
the abilities and limitations of mobile radars
had led Lovett to write an adverse report
because the sets could not detect airplanes
approaching at levels below 3,000 feet.
Soon afterward, Bundy had called upon Lt.
Col. Eugene V. Elder in the Materiel
Branch for facts. These Rex Corput, then a
major and the director of the Signal Corps
Laboratories, had supplied. At the maneu-
vers, he pointed out, SCR-270-B’s were
detecting airplanes at elevations as low as
700 feet when the planes were as far as 35
miles away, and at elevations as high as
5,000 feet when the planes were as much as
100 miles distant. This constituted good
normal performance for a radar, which of
course cannot be expected to ‘“‘see’” over the
curve of the horizon, because very high fre-
quency radiations follow the line of sight
tangent to the curve of the earth. The per-
formance in Louisiana seems even to have
excelled that of British detectors in respect

to low coverage. “It is of interest to note,”

Colonel Colton remarked concerning Lov-
ett’s criticism, “‘that the low pickup angle

" Terrett, The Emergency, pp. [124-25]
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of the SCR-270-B’s is one third that of
the long-range British equipment for equal
heights of site.” %

Weaknesses in the early American ground
radars lay more in their application than in
the sets themselves. Skilled crews could get
excellent results with them, but few opera-
tors of that sort were yet available. In Eng-
land, there were very many, wormen, as well
as men, who were both trained and battle
tested. In the American forces, although
Signal Corps crews had been operating
270’s and 271’s spotted along the coasts of
the United States, Iceland, Panama, and
Hawaii, they had often lacked adequate
training, as Private Lockard’s Sunday morn-
ing practice at Pearl Harbor had illustrated.
Moreover, the commands responsible for
defense doctrine knew little more about the
potentialities of radar than the untrained
operator knew about the individual set. Ad-
mittedly, air defenses were poor.

During the first two weeks of January
1942, and at the request of Lovett, Watson-
Watt inspected the air defenses of the Pacific
coast. Watson-Watt, then the foremost Brit-
ish radar authority and the engineer who
had proposed in 1935 the aircraft detection
system which produced the CH stations, was
scientific adviser on telecommunications to
the British Air Ministry. Accompanied by
Colonel Saville, one of the AAF’s most vig-
orous advocates of radar, he hurried through
a speedy inspection and followed it by a
devastating report. The report was a bomb-

(1) Memos, Elder for Colton and Colton for
Olmstead, 19 Sep 41. SigC SPSTP 10. (2) Memo,
Maj Maude for Actg CSigQ, 7 Oct 41, sub: Rpt
of observation, Second and Third Army maneuvers,
pp. 7fI; (3) Notes on Observer’s Tour—Combat
Maneuvers Second and Third Armies, 17-23 Sep
41, signed by Col Mitchell, 25 Sep 41, p. 5. SigC
354.2 Second Army Maneuvers 1942 (Aug—Oct
41) (AR-110).
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shell. Blasting Signal Corps radar equip-
ment and radar training, it exploded also
against the AAF, the General Staff, the
Western Defense Command, the Coast Ar-
tillery Corps, and everyone else in sight.
Watson-Watt, a brisk little Scotsman of al-
ternating ability to charm and to infuriate,
saw nothing good in American military
radar.

Watson-Watt saw a multitude of reasons
why American radar, radar sites, radar or-
ganization, radar planning, and radar
operators were not good. He pointed at
shortcomings in operators (“ill-selected,
ill-trained, inadequate in numbers, and
only transitorily within [the] Western De-
fense Command”). He noted bad plan-
ning at top levels, declaring that the distri-
bution of responsibility for planning be-
tween the War Department and the com-
mands was indefinite and illogical and
singling out staff deficiencies in several
other respects. In his opinion, the higher
commands did not realize the inherent
technical limitations of radars. “There is
no sufficiently firm staff realization,” he
said, for example, “that Radar screen can
be made to give smooth continuous tracking
in high raid densities; that the provision of
individual stations each working tech-
nically well would not suffice to produce a
coherent system; that such a system is es-
sential to controlled interception by pur-
suit units; and that controlled interception
is the only economical system of air de-
fense.” He observed in particular that the
site is such an integral part of the radar
station that it all but controls the perform-
ance and, in making this observation,
added, “For this reason, Radar can never
be truly mobile.”

He swept the mobile SCR-270 aside.
“The only available shore-based Radar
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screen equipment SCR-270,” he wrote, “is
technically and operationally gravely un-
suitable . . . .” Some of his criticisms of
the 270 were justified, although generally
they referred to defects to which all long-
wave radars are subject. Others were be-
side the point. In its original specifica-
tions, for instance, the Air Corps had en-
visaged a set for early warning only, but
Watson-Watt now objected to the “lack of
height-finding means” in the set, which had
never been designed to have them. One
comment in particular must have stung the
Signal Corps radar officers: his assertion
that “the average dependable range of lo-
cation does not exceed 30 miles.”

To some of Watson-Watt’s comments
Colonel Corput, now head of the Signal
Corps Radar Laboratory, wrote a pointed
rebuttal. Taking the matter of the SCR~
270’s range, he calculated it at four or five
times what Watson-Watt allowed it. “Its
reliable maximum range is limited [only] by
line of sight or 150 miles, whichever one is
the lesser,” Corput said. The higher an air-
plane flew, the farther an SCR—-270 or 271
could “see” it. So low an average depend-
able range as 30 miles, Corput explained,
“would obtain only in the case of a low
height of site and a low flying aircraft,” and
he might have added that under those cir-
cumstances the same would be true of the
range of the CH, the CHL, and the new
CHL/GCI. Corput granted that on many
points the report would be valuable to the
Radar Laboratory and to the services which
used Signal Corps radars. Yet it was obvious,
he added, that it was based on a cursory sur-
vey. It was also obvious that Watson-Watt
knew nothing of the reasons why the Amer-
icans had developed radar as they had.
Mobility, for example, had been paramount
in the minds of the planners, who had vast
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areas to defend and who thought in terms of
shifting the detectors to this or that threat-
ened area. Corput attributed Watson-
Watt’s extreme critical attitude to “a
characteristic evident in many engineers,
the tendency being to compare the latest
developmental equipment which they have
seen [in laboratories] with the equipment
which they actually encounter in the
field.” '

Making use nevertheless of seemingly au-
thoritative contentions, the Army Air
Forces continued to urge British radar sets,
which they believed superior to anything the
Signal Corps had built or could devise. In
a 1941 rumpus which had threatened Sig-
nal Corps control of electronic development
and procurement, the Air Forces had al-
ready insisted that the Signal Corps copy
the original British GCI." A sample had
reached Field Laboratory No. 3 in October
1941 and General Electric had taken on a
contract for 210 sets; but it would be the
spring of 1943 before a production model
would actually appear as SCR-527. Wat-
son-Watt’s report had even recommended
for some locations the old British CH radar,
which “floodlighted” the areas it surveyed
with a continuous flow of long-wave pulses
radiated from fixed antenna arrays at
heights of several hundred feet. For many
locations, he declared that the American
SCR-270’s on the west coast ought to be

19 1 ¢r, CSigO to Dir of SCRL, 8 Feb 42, sub:
Rpt, with following Ind and Incl: (1) lst Ind,
Corput to CSigO, 15 Feb 42, pp. 2, 13ff, and (2)
Rpt by Watson-Watt on the Air Defense System
of the Pacific coast of the U.S., Jan 42, Pt. I,
passim. SigC 676 (ET-1439) Air Defense System.
See also The Army Air Forces, 1, pp. 291-93.

1% GCI, ground-controlled interception, employed
a new type of oscilloscope, the plan position indi-
cator, or PPI, which presented a round maplike
radar picturc of the area under observation. See

Terrett, The Emergency, pp.[256ff. ]
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replaced by British CHI/GCI sets equipped
with continuously rotated antenna arrays
and with plan position indicators. Research
Enterprises Limited, the Canadian firm,
was supposed to be manufacturing them in
sufficient quantity as SCR-588’s.

The equipment would be a combination
set which could be used as a GCI in some
locations. Known as a CHL/GCI, it would
serve as either but not as both, according
to its location. If the site were a high cliff-
like spot, the set would be CHL, to provide
long-range detection and good low coverage,
but not target elevation; if it were a flat or
somewhat bowl-shaped area, the set would
function as GCI, thereby permitting rough
height finding, for control of interceptor
planes. But in order to serve as a GCI, the
set would require a location almost impos-
sible to find. It was supposed to be placed
in a sort of shallow bowl, very flat in the
center, level to plus-or-minus four feet for a
half-mile radius around the set, level to plus-
or-minus eight feet for another half-mile
beyond that, and rimmed round at a dis-
tance of three or four miles by a low ridge
of rising land. In Corput’s words, “A care-
ful reconnaissance covering many hundred
square miles in the Northeastern part of
the United States has failed to locate an
area even approximating this require-
ment.” %

The CHL/GCI in either usage would be
practically a fixed installation, and in this
respect a step backward. The requirement
for mobility had been written into the orig-
inal Air Corps request for radar. Subsequent
combat experience would prove the correct-
ness of the requirement. But during the early
months of 1942, so long as the United States
feared for the coasts and thought in terms

® Ist Ind, Corput to CSigO, 15 Feb 42, p. 4, cited

[F-10%]
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of fixed protection for them, the Aircraft
Warning Service desired a screen like that
girding the British home island.

In February Colonel Saville pressed Wat-
son-Watt’s demand that the Signal Corps
get CH radars. The British had evolved two
less ponderous forms of their original Chain
Home, the MRU and the TRU, mobile and
transportable radio units, respectively, but
even the MRU was not mobile according
to American definition. On 18 February, in
a spirited conference of AAF, Signal Corps,
and British representatives including Wat-
son-Watt, Saville indicated the AAF sup-
port of British models:

What is the answer [to early warning and
ground control of interception]? We have a
more or less mobile piece of equipment in the
GCI and CHL that we are talking about that
can be interchangeably used simply depending
on the site. [But] it does not give the entire
carly warning coverage that we want. Some-
thing clsc [is] required now. What is the addi-
tional thing? In my opinion, it is the thing the
British have developed: floodlight of area by
MRU.

After suggesting that the Signal Corps
procure 100 MRU sets from England, Sa-
ville went on to argue for a dozen or fifteen
CH sets also, to provide early warning pro-
tection immediately to the coastal cities. In
this he received support from Watson-
Watt’'s view that only radar at very low
frequencies could detect aircraft at great
ranges. “There is no other system known,”
the Scotsman said, “than 20 to 30 mega-
cycles which will give us location at 150 to
200 miles . . . Low frequency,” he cate-
gorically concluded, “is essential to long
range.” " Summing up the air defense

" His view would be refuted before the year was
out by such microwave radars_as the Radiation

Laboratory’s MEW. See below, bp. 261—63, 274-75.
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situation in America, Saville painted a dis-
mal picture:

We do not have sufficient distance cover-
age, early warning, no control device of any
kind; we do not have a sufficient reliability
and pick-up of a sufficient distance in any of
the forms that we now have. Things are com-
ing along such as gap filling, but until you get
them you still have such gaps in the pattern
that the performance cannot be relied upon
to give accuracy. Whether the 270 can be
made into the thing described as CHL, I don’t
know and dom’t care . . . At the present
time our view is that it is not mechanically
operationally satisfactory and that its early
warning characteristics are such that it does
not do the job to compare with other equip-
ment. I am talking about part of a system.
The 270 is good if you put it on a small island
where the problem is not one of tracking but
of discovery [but is not suited to continental

GCI].

Obviously the Army Air Forces did not
much care for American search radars.
True, the SCR-270 could not be worked
into a GCI system until it could determine
target elevation readily and until gaps in
its coverage could be filled. But the Signal
Corps Radar Laboratory was hard at work
at this very time upon such devices, even
though the set might be reduced to immo-
bility. The 270 was good, as Colonel Sa-
ville admitted, for simple aircraft detection,
for “discovery,” as he put it. Despite his
implication that its range and reliability
were poor, both were good if the set was
well operated. Colonel Hayden pointed out
in this conference that Watson-Watt tended
to exaggerate the range (150-200 miles)
of the celebrated CH. The operator of a
CH station which Hayden had visited some
months earlier in England had told him
that the utmost range the station had ever
attained was 152 miles, while the average
daily maximum was about 110 miles, or
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just about the usual attainment of the
SCR-270 and 271.*®

After the surprising and lethal weakness
of the Hawaiian air defenses at Pearl Har-
bor was revealed (a weakness in the radar
warning system, not in the SCR-270 itself),
American military men, worried before, felt
real anxiety. A Japanese carrier attack upon
the Canal seemed imminent, most probably
at low level. Planes skimming in over the sea
would not only escape visual detection until
the last moment but would completely elude
search radars, too. This fact greatly dis-
turbed General Andrews and his signal offi-
cer, General Ingles.

Ingles wrote to Olmstead that he had re-
peatedly tested the four radars guarding the
Pacific side of the Canal, sending low-
flying planes in from the sea against them,
but had never got any results. If the Signal
Corps had any suitable equipment, he
wanted to know about it. “As you know,”
he wrote, “secret developments are kept so
secret that we officers in the field are in en-
tire ignorance of [them] . . . .” He re-
vealed incidentally that he did not share the
general AAF opinion that British sets were
superior, and concluded with a proposal for
visual warning stations aboard ships
equipped with radio.

A week later Olmstead answered, assur-
ing him that the Laboratories were at work
on solutions. As for the alleged superiority of
British equipment, he thought it “not a
question of difference between English and

* Memo, six pages, unsigned, for O/C Radar
Div, 21 Feb 42, sub: Meeting to further discuss
American GCI equip. SigC 413.44 British GCI
(RB-2330), For another six-page version, see
Memo, Norman A. Abbott, Associate Radio Engr,
for O/C Radar Div, 21 Feb 42, sub: Conf for dis-
cussion of Air Corps rqmts for GCI/CHL equip
and radio set SCR-527-A. SigC 413.44 SCR-527
(RB-1381).
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SCR-268 AT PACORA, PANAMA

American equipment, but rather a question
of the condition under which the respective
equipments have been tested.” The British
CHL, he granted, did handle low-flying
planes “reasonably well,” not only because
of its lower frequencies but also because of
the “geometry of the situation,” that is, the
favorable nature of the United Kingdom’s
coastal terrain. He did add, though, that
he had already ordered four British CHL/
GCI radars from Canada—as he indeed
had, on pressure from Secretary Stimson.
Olmstead was going to replace four of the
268’s in the Canal Zone area with versions
modified for better low coverage, presum-
ably SCR-516’s. And in collaboration with
the Air and General Staffs he had been
working out plans for 50 warning boats such
as Ingles had recommended, only to have

99

. Set 15 shown as positioned in April 1942,

the Navy come in at the last moment and
demand control of the flotilla.*®
Meanwhile, the Signal Corps Radar
Laboratory was seeking solutions: convert-
ing the SCR-268 to the SCR-516; in-
corporating the superior British PPI
cathode-ray tube; including additional an-
tennas and providing different frequencies
in the same set in order both to fill gaps and
to provide target elevation data. The Air
Force continued to press the Secretary of
War and the General Staff for British radar.
When Watson-Watt reported on the air
defenses of the west coast, Secretary Stim-
son arranged for General Colton to confer
with C. D. Howe, the Canadian Minister

for Munitions and Supply. Colton sought

% (1) Ltr, Ingles to CSigO, 7 Feb 42; (2) Ltr,
CSigO to Ingles, 14 Feb 42. SigC (EO) 413.44
Radar Equip Gen 1942-44.
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to get 100 CHL/GCI’s as soon as possible.
He also wanted four sets for Panama which
were CHL’s only, for which Secretary Stim-
son had taken direct action. The President
himself had specified them.™®

For Watson-Watt was now shifting his
critical talents to the air defenses of Pana-
ma. He arrived there on the first of March.
He began a report to the War Department
a week later by stating that the ground de-
tector system then in operation recorded
not more than 15 percent of all flights and
that the number on which the evidence
could be used operationally was much
less.™ On one occasion he had observed
that although there were thirteen planes in
the air, the operations board in the infor-
mation center had showed only one. In
a C-41 he had flown at various altitudes
up to 10,000 feet, only to find on landing
that the Aircraft Warning Service had
failed to plot any part of his flight. In
short, so bad in his opinion was the Air-
craft Warning Service in this most vulner-
able Zone, upon which the military had
been concentrating its best efforts for some
time, that he concluded ‘“‘no measures
which are economically possible within the
next two years” could provide a ground
warning service which would be as much as
80 percent reliable. These were devastating
opinions to the Secretary of War, to the
General Staff planners, and to the Army
Air Forces, which was responsible for co-
ordinating and utilizing the Aircraft Warn-

™ TIncl 3, Notes of Meeting with Howe 1700
hours 2-13-42, on Memo, Colton for CSigQ, 16
Fed 42. File cited

" Secretary Stimson had requested this inspec-
tion and had asked that Watson-Watt report to
him personally. Memo, Col Hoyt S. Vandenburg,
Asst Chief of Air Staff A-3, for CofS, 25 Feb 42,
sub: Inspec of air defenses of Panama Canal
Dept by Watson-Watt and party. AG 333.1
(2-25-42) Regarding Watson-Watt.
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ing Service, as well as to the Signal Corps
which developed, procured, and main-
tained the equipment.

This time the Air Forces rose to the chal-
lenge. Maj. Gen. Davenport Johnson, com-
manding the Sixth Air Force at Albrook
Field in the Canal Zone, wrote a defense
comparable to Corput’s rebuttal of the west
coast report. Watson-Watt had been over-
critical, Johnson believed. Many flights
were not detected because they were train-
ing planes proceeding inland over moun-
tainous terrain, where the pick-up efficiency
of the long-wave radars of that day was very
low. Along the water approaches to the
Canal, efficiency had been computed at 59
percent by comparing Aircraft Warning
Service plots with known flights; over land
approaches, it was 15 percent. But the “effi-
ciency of the entire system at the present
time,” Johnson asserted, “is 52 percent.”
Watson-Watt had stressed the defects with-
out noting that the Americans were well
aware of them and were correcting them,
Johnson declared, and concluded: “Itis an
excellent report and of great value to the
6th Air Force. However, it was written as
constructive criticism of the system from a
short inspection, with no background as to
the efforts of the 6th Air Force or higher
authority to improve the system. . . . In
the main, the defects may be charged to
shortage of equipment, trained personnel,
and transportation.” "2

As in January for the west coast, so now
in March for the Canal Zone, Watson-Watt
urged that the SCR-270’s and 271’s be re-

2 Maj John H. Baker, Communications and
Radar in the Area of the Caribbean Defense Com-
mand 1940-1948 (1948), pp. 131ff; App. I, Brief
of Mr. Watson-Watt's Detailed Report; App. II,
Comments by Gen Johnson on Watson-Watt’s Re-
port, Ltr, Gen Johnson, Sixth AF, to CG CDC, 2
May 42, sub: Comments and recommendations on
Rpt made by Watson-Watt. OCMH.
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placed as quickly as possible by Canadian
models of the CHL/GCI. He would give
first priority, he said, to the XXVTI Inter-
ceptor Command’s need for a ground-con-
trolled interception system, and second pri-
ority to sites on the Caribbean approaches,
which he thought virtually undefended.
Since the CHL/GCI’s were not available at
the moment, he granted that the 270’s and
271’s would have to be tolerated in the
interim, but in his opinion they were such
very poor pieces of equipment that even
British operators would be unable to get
very good results from them. He doubted if
American operators could ever be taught
much. Those crews which he had observed
had shown so little interest in their work
that they had not even taken the trouble to
plot permanent echoes, he pointed out. For
example, the staff officers of the XXVTI In-
terceptor Command had suspected a large
error in the bearing data given by an SCR—
270 at Pueblo Nuevo, near the city of Pan-
ama, but no one had bothered to make the
quick and simple cross-check of comparing
indicated bearings with the known bearing
of a prominent part of the landscape. These
personnel deficiencies should have surprised
no one, for with the explosive expansion of
the Aircraft Warning Service after 7 De-
cember 1941, first the Signal Corps had
been raided and drained of its relatively few
trained operators and then men had been
taken indiscriminately from anywhere.***
Although SCR-268's, 270’s, and 271’s
had been in the Canal Zone for some time,
neither the engineers who had made the
installations nor the crews who worked the
sets wholly understood them. As matters
thus stood in March 1942, Panama air de-
fenses were weak. Even a 50-percent-effec-

" Ibid. See also The Army Air Forces, I, 299—
302.
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tive detector system left many a loophole,
and it was well that no enemy attempted to
blast the Canal.

Five days after Watson-Watt’s Panama
report, another Washington conference
boiled up to discuss the situation. Signal
Corps men, Air Forces men, and Britishers
once again debated, among other things,
the distribution of the 588’s which they an-
ticipated. Watson-Watt had urged four
CHL’s and two GCIs for the Canal
Zone at once. That meant SCR-588’s,
which the Signal Corps had been seeking
to obtain from Research Enterprises Lim-
ited since January. None had been deliv-
ered. Indeed, Research Enterprises was
having some difficulty with its design and
production. General Colton wanted some
sets to use for training of operators, a rea-
sonable desire in view of the basic deficiency.
“I think it is foolish,” he said, “to send
equipment without training personnel. It is
idiotic.” But he lost his point. Suppose that
the Japanese attacked the Canal and that
the War Department had no 588’s there, as
General Marshall had ordered. Whether
there was anyone trained to operate the sets
or not, they at least had to be in place. Col-
onel Marriner said, “We will fix up Pan-
ama or else.” Colonel Meade of the Signal
Corps agreed. “lI have had considerable
dealings with the Panama situation,” he
said, “and it is my firm opinion that if any-
body in this room decides anything is ahead
of Panama that person will soon occupy a
different position from that which he now
holds.” ™

General Colton had ordered 100 of the
Canadian-manufactured sets. Then, as he

4 Memo for File (unsigned), 13 Mar 42, sub:
Notes of conf to discuss situation with respect to
CHL in Panama with reference to detector equip.
SigC 413.44 SCR-588 No. 1 (RB-1388).
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explained, he had raised the total to 104
because the word had come down from Pres-
ident Roosevelt for the first four to go to
Panama. Research Enterprises Limited was
just now producing them. CHL’s only, they
did not have the height-finding equipment
which both the Air Forces and Watson-
Watt himself had assumed that they would
have. They would not be able to serve as
GCTI’s, the very application so much em-
phasized for the west coast and for Panama.
Nor had the combined CHL/GCI yet been
perfected. Watson-Watt had asked in Jan-
uary for CHL/GCT’s to replace the 270’s
and 271’s on the west coast. Now he was
asking for them again, in March, for Pan-
ama.

If there was any good in this ill wind, it
was that it helped to demonstrate to the Air
Forces the difficulty in designing and pro-
ducing intricate apparatus. A Canadian fac-
tory producing British equipment was
experiencing the usual trouble and delay.
A Signal Corps team journeyed posthaste to
Toronto and spent three days in ascertain-
ing the facts. One member of the group was
John J. Slattery, chief of the Radar Labora-
tory’s System Engineering Section. After the
initial meeting with the Canadians on 14
March, he reported that Research Enter-
prises Limited admitted that, although a
prototype model was well along, there was
not any CHL/GCI.*®

The Canadian-built SCR-588 thus
began as a CHL. The first nine sets were

™ Memo for File, J. J. Slattery, 26 Mar 42, sub:
Visit to Research Enterprises Ltd., Leaside, To-
ronto. SigC 413.44 SCR-588 No. 1 (RB-1388).
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without height-finding characteristics. Pro-
duction of the CHL/GCI combinations,
designated SCR-588-B, began so slowly
that by June the Signal Corps had received
for the Air Forces only ten 588’s in all. The
tenth was the first CHL/GCI to be delivered
to the United States."*® Far from replacing
at a sweep the American 270 and 271, as
Watson-Watt and the American top com-
mand had expected, operational 588’s would
remain relatively few right through to the
end of the war. But the U. S. Army’s origi-
nal radars, designed by the Signal Corps and
built by American industry, would multiply
in numbers and in combat applications.
The SCR-268, 270, and 271 proved them-
selves everywhere in the field during this
winter and spring of the first year of the
war.'"

Thus during the first six months of World
War II, the Signal Corps struggled to meet
its equipment and troop requirements. Its
schools, laboratories, and procurement or-
ganizations were getting into motion on the
scale necessary to supply the unprecedented
quantities of men and material which were
needed for a global war. Meanwhile, until
the flow could increase substantially beyond
the first trickles, such signal troops as were
already in the field or soon to arrive there
had to serve with what little they had or
could acquire.

M (1) Ltr, C8igO to CG AAF, 5 Apr 42, sub:
Canadian CHL/GCI equip; (2) Ltr, CSigO to
Dir of SCRL, 20 Jun 42, sub: Proc of SCR-588.
SigC 413.44 SCR-588 No. 1 (RB-1388).

" For ground radar developments in the second
half of 1942, sce below, for their
employment in the North African campaign, see
below, pp. 374ff.



CHAPTER 1V
The First Months of the War
Overseas
(January—May 1942)

The springs and summers of other years,
had been seasons for field maneuvers, for
mock battles giving the Signal Corps an
opportunity to try out its organization and
equipment in pseudo warfare. This spring,
in the year 1942, the field tests were real,
with success and failure being measured in
blood. From Washington to the most re-
mote outposts of the United States Army,
the realities of war were testing the men and
equipment of the Signal Corps. Its losses in
the Pacific theaters of war had to be com-
pensated. Its obligations everywhere had to
be met.

Toward Eastern Bastions

As the Signal Corps looked to Europe
early in 1942, the paths were being blocked.
Submarines infested the North Atlantic,
beset the harbors and coasts of the Atlantic
States, and then carried their destruction
into Caribbean waters. Communications
had to be at least established and secured
before large-scale military movement
against Germany could be begun, whether
by sea or air. Looking toward England, the
Signal Corps had already, before Pearl Har-

bor, dispatched men and equipment east-
ward to build aircraft warning and com-
munication facilities in Iceland in order to
bolster the North Atlantic sea and airways.
On 25 January 1942 the entire 50th Signal
Battalion joined thirty-nine of its men who
had previously sailed to Iceland in August
1941 with Task Force 4. The battalion
had wire to put in, and pole and cable lines
to install and maintain in the bitter dark-
ness of the northern winter.

At Reykjavik in Iceland a Signal Corps
one-kilowatt transmitter, station WVHC,
had been working with the War Depart-
ment’s headquarters radio station WAR in
Washington since November 1941. Adverse
electromagnetic conditions and poor elec-
trical ground conductivity of the terrain
seriously hindered communications over this
channel of the Army Command and Ad-
ministrative Network (ACAN). By the
summer of 1942 the one-kilowatt transmit-
ter was shifted to a shorter circuit, to North-
ern Ireland, while the channel to WAR re-
ceived a boost from a new ten-kilowatt
transmitter, a BC-340. In March 1942
three 300-watt transmitters, BC-270’s, ar-
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rived in Iceland to provide a local radio
net over the island.

Since radio was not entirely satisfactory
in Iceland, the Army decided early in 1942
to stretch an independent wire network over
the island. General Olmstead sent two Sig-
nal Corps officers to make a survey. Their
recommendations developed into a project
which the Chief of Staff approved in May
with the request that it ““be accomplished as
promptly as possible.” The wire system was
planned to make use of commercial carrier
equipment, something new to Signal Corps
construction units. It was so new in fact that
Signal Corps men lacked experience in its
use, and therefore they gave the job of en-
gineering the proposed layout to the Long
Lines Division of the American Telephone
and Telegraph Company and the Bell Lab-
oratories. It would not be spiral-four and
military C carrier, which were not yet in
production, but commercial H and C car-
rier, which Western Electric would fabri-
cate.

“Latitude 65°,” as this project became
known, called for 1,000 miles of four-wire
pole line extending through the northern
and ecastern sectors of Iceland. The four
open wires would provide enough service
in some areas; in others, where more circuits
might be needed, the same wires would pro-
vide multiple circuits under H and C carrier
operation. In the more populated southwest
area, the planners sought to install about
350 miles of lead tape cable carrying from
ten to fifty-one wire pairs, the cable to be
buried except in places where lava rock for-

*(1) Ltr, Sig Officer Iceland Base Comd to
CSigO, 1 Apr 42, sub: SigC Quarterly Rpt. SigC
SPSTP 7 Gen Rpts. (2) Ist Lt Charles R. Novick,
A Story of Signal Communications in Iceland
(1944), SigC historical monograph E-4a, pp. 7-12.
SigC Hist Sec File. (3) Terrett, The Emergency,
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bade. Construction on Latitude 65° fell
chiefly to three of the larger signal units on
the island: the 26th Signal Construction
Battalion, and the 50th and 54th Signal
Battalions. The 50th, whose landing in Jan-
uary preceded by six months the arrival of
the 54th and the 26th, at once started upon
its first task amid the rigors of the frigid
wind-ridden arctic winter, laying a ten-pair
rubber cable over lava fields from the Revk-
javik area to Patterson Field near Keflavik.*

Among the first Signal Corps units to ar-
rive in Northern Ireland, the next great
steppingstone toward the enemy in Europe,
was the 63d Signal Battalion. It sailed in
January, to be followed in February by the
203d Signal Depot Company. A group
from the 161st Signal Photographic Com-
pany, Lt. Robert M. Lande and six men,
arrived at Belfast, Northern Ireland, on 19
January 1942. Col. Floyd T. Gillespie and
S. Sgt. Joel M. Hirsh of the 63d Signal Bat-
talion initiated signal services for the United
States Army forces in Northern Ireland at
Belfast on 28 January, a few days after the
first large body of troops landed. It was
nearly a month later before a depot of
American communication equipment took
form at Carrickfergus under the 203d Sig-
nal Depot Company. At first, therefore, the
Signal Corps men of this task force used
Irish facilities, and only gradually substi-
tuted their own. They set up a radio station

?(1) Capt Frederick Reinstein, Signal Corps
Fixed Communications in the European and Africa-
Middle Eastern Theaters {1945), SigC historical
monograph E-7, pp. 9-10. SigC Hist Sec File. (2)
Novick, Story of Signal Communications in Iceland,
pp. 30-36.

After the 50th Signal Battalion, thc next signal
units to arrive in Iccland during the first half of
1942 were the 5th Signal Company and the 121st
Signal Radio Intelligence Company, both landing
in May. Unit Hist cards, AGO Organization and
Directory. For further details on Signal Corps activ-

ity in Iceland, sce below[pp. 305-06.]
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SIGNAL LINE CREW CHECKING CABLE in Iceland. The men are from the 50th

Stgnal Battalion.

to communicate first with Iceland and then
with other points. On 3 March ten officers
and 58 enlisted men of the 827th Signal
Service Company reached London to set
up facilities for the new preinvasion head-
quarters there.?

* (1 ETO Hist Div, Administrative and Logis-
tical History of the European Theater of Opera-
tions, Pt. I [Henry G. Elliott] The Predecessor
Commands: SPOBS and USAFBI, pp. 218-21.
OCMH. (2) Interv, SigC Hist Sec with Col Gilles-
pie (formerly Sig Officer Advance Staff Group
NIBC), 11 Aug 43. (3) U.S. Forces ETO, Sig Sec,
History of the Signal Corps in ETO, pp. 8-12, 22.
314.7, Mil Histories, Vol. 2 (C-2496, Kansas City
Rcds Center). (4) Brig Gen Francis H. Lanahan,
Jr., “Build-up for Battle,” Signals, 1:1 (Septem-
ber-October, 1946), 17-21.

On 9 March when the Signal Center took over
traffic for Hq USAFBI, traffic averaged only 1,000
words a day. Reinstein, Signal Corps Fixed Com-
munications in the European and Africa-Middle
Eastern Theaters, p. 24.

Until the headquarters for the United
States Army Forces in the British Isles was
organized, the American military and naval
personnel comprising the special observers’
groups had occupied joint headquarters at
20 Grosvenor Square. At first they had de-
pended upon British communication facili-
ties and those of the American Embassy.
But when the 827th Signal Service Com-
pany arrived, the men soon established a
signal center at 20 Grosvenor Square, with
the message center and teleprinter room lo-
cated in flats 116 and 117 and the code
room in a vault in the basement. Because
neither time nor shipping space permitted
the transport of U.S. Army equipment
across the Atlantic, the 827th called on the
British to provide the necessary equipment
and office supplies. But by this time such
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materials were very scarce in Britain, and to
get the equipment needed the British Gen-
eral Post Office stripped some of its own
installations and drew on stores of outmoded
equipment and components. Working with
an odd assortment of apparatus, some of it
venerable enough to invite the interest of
museums, the 827th managed within a few
weeks of its arrival to have the Signal Center
set up, and was handling a rapidly increas-
ing volume of traffic.

By May the rate of increase in traffic and
of expansion of the communications system
was feverish: new officers were pouring into
London, sometimes as many as three or four
hundred landing in a single day; new head-
quarters were springing up; new circuits
had to be installed at the rate of at least one
a week. During this period of violent activity
the officers at the Signal Center were obliged
to perform the time-consuming labor of
paraphrasing all messages received in code.
They were submerged in shipping manifests,
a particularly troublesome kind of message
to decode. In May alone there were upward
of 250 of these manifests, running as high
as 5,000 items each, and the daily need of
finding new ways of saying such things as
“In the fourth deck we have guns and auto-
mobiles” taxed the highest powers of inven-
tion. Not until fall was the Signal Center
relieved of the paraphrasing assignment.

New American equipment was on its
way, in particular a powerful Press Wire-
less 40-kilowatt multichannel radio trans-
mitter with which Signal Corps operators
could call halfway around the world, now
that they were free from the 10-kilowatt
limitation formerly imposed by the Navy.
In mid-July this direct ACAN radio link
to WAR became established. Meanwhile,
on 17 April, a Western Union channel to
the Second Corps Area at Governors Is-
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land, New York, and to the New York Port
of Embarkation went into operation. By
the end of May, the Signal Corps had in-
stalled four additional teletypewriters, pro-
viding direct circuits to the Air Ministry,
to U.S. Army Headquarters in Northern
Ireland, and to the United States Bomber
Command at High Wycombe.*

The northern route to Iceland and Eng-
land might on any day be blocked, if not
by submarine, then by German invasion of
those island bastions. The southern areas
guarding and flanking the Caribbean and
Panama were vital also. To assure access to
Africa and the Middle East, the eastward
bulge of Brazil became strategically im-
portant. Signal Corps men had already
been dispersed rather thinly along this
route, serving especially the Army Air
Forces, which was engaged in ferrying air-
craft and transporting crews and supplies
along a string of hastily established air
bases. The 860th Signal Service Company,
Aviation, went to Panama in April; the
73d Signal Company to Puerto Rico in
March. Other Signal Corps units, particu-
larly aircraft warning and aviation types,
had long preceded them.® The 22d Signal
Service Company had landed in Trinidad
in mid-1941. Later in 1942 others came
there and also to Ascension Island lying in
mid-ocean en route to Africa.

(1) Reinstein, Signal Corps Fixed Communica-
tions in the European and Africa-Middle Eastern
Theaters, pp. 17-18. (2) Pauline M. Oakes, The
Army Command and Administrative Communica-
tions System, Pt. II, Signal Corps Domestic Com-
munications Network as Extended to Overseas
Terminals FY 1941-15 August 1945, SigC his-
torical monograph E-5B, p. 89. SigC Hist Sec File.
Signal Corps preparations in England for the last
half of 1942 are discussed further, below, pp. 312ff.

* (1) See Terrett, The Emergency, pp.
(2) See also Unit Hist cards for these Signal Corps
units. AGO Orgn and Directory.
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During 1942 men arrived in increasing
numbers. Aircraft warning companies be-
came battalions; signal platoons, air base,
became signal companies. The 22d Signal
Service Company on Trinidad doubled its
size within the year. Special units appeared,
such as the 120th Signal Radio Intelligence
Companv coming in April and dividing
itself between Panama and Trinidad in
order to intercept clandestine Axis radio
transmissions.®

By now radars such as SCR-270, 271,
and 588 together with skilled radar men
came increasingly to the Caribbean. So did
radar critics, in the persons of high-ranking
officers and prominent civilians, notably
Watson-Watt and Secretary Stimson. The
Secretary of War feared more for Panama
than for Hawaii. Inspecting the Canal’s de-
fenses in March 1942, he was told that the
radar and intercept facilities there could
not yet cope with aircraft once they had
been launched from their carriers.” Before
the end of April four additional radars went
into operation in Panama, and more were
readied. In the second week of April two
new SCR-588’s began operation, one at
Fort Sherman and one near Rio Hato, Pan-
ama, both ahead of schedule. By April, too,
radar protection along the south or Pacific
approaches to the Canal extended for 510
miles. Along the north or Caribbean side,
an area 450 miles from east to west and 150
miles deep was now covered. But over

®Maj John H. Baker, Communications and Radar
in the Area of the Caribbean Defense Command,
1940-1948 (1948), pp. 83-86.

The parent of all aircraft warning units, the
original Signal Aircraft Warning Company, Pana-
ma, had become the 558th Signal Aircraft Warning
Battalion on 15 January 1942. Three other aircraft
warning companies in Panama at this date were
the 687th, the 688th, and the 706th.

" Stimson and Bundy, On Active Service in Peace
and War, p. 407.
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mountainous areas there remained gaps in
radar coverage which the long waves of the
early types could not fill. By May techni-
cians, spare parts, and maintenance stores
were arriving, all badly needed.?

The mushrooming of aircraft warning in-
stallations and of airfields throughout the
Caribbean area was demanding and getting
extensive wire nets supplemented by radio.
Pole lines crisscrossed Panama; in Puerto
Rico a cable went in between San Juan and
Borinquen Field; in Jamaica, a cable pro-
vided comunications between Kingston and
Fort Simonds. By September 1942 the tele-
type system alone in Panama would em-
brace 22 wire nets and 96 machines, pro-
viding tactical, administrative, and weather
nets. Tactical radio facilities appeared all
over the Caribbean, too. By the end of
March 1942 the Sixth Air Force was served
by 20 radio nets.’

More radio than wire went to all the is-
lands, including the big installations for
Puerto Rico and Trinidad. At Trinidad mil-
itary communications had been chronically
confused and the despair of more than one
Signal Corps report. One root of trouble
was a fuzzy delineation of responsibility
between the Signal Corps and the Engineer
Corps for installing wire systems. A reassign-
ment of functions in April was expected to
mend matters.’® Earlier in the year, General

Andrews of the Caribbean Defense Com-

® Baker, Comunications and Radar in the Area
of the Caribbean Defense Command 1940-1948,
pp. 142-46.

® (1) Ibid., pp. 97-109. (2) Memo, Gen Stoner
for Exec Control Br, 4 Jun 42, sub: Prog rpt 28
May-3 Jun 42, Rpt 39, Item 1b2. SigC (AC) 319.1
Weekly Prog Rpt, Army Com Br, Dec 41-Jul 42.

* (1) Ltr, CofS Caribbean Defense Comd, to Dir
of Engr Caribbean Div, 28 May 42, and reply, 11
Apr 42; record of telephone conversation between
O/C Plant Div OCSigO and Col Covell, Div Engr,
N. Y, 24 Apr 42. SigC 676, Gen 1, 1940-42. (2)
Ltr, CG Caribbean Defense Comd, to CG Panama
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mand had written to General Olmstead
commenting upon plans for radio on the
island which had “evidently visualized that
the Trinidad Base Command would be
rather unimportant.” He added, “Actually,
it is one of the most important areas in the
whole Caribbean theater; much more so
than Puerto Rico.” Olmstead assured An-
drews that he was expediting a radiotele-
phone installation for Trinidad."

Beyond Trinidad and to the east would
soon develop many more Signal Corps ac-
tivities, as yet hardly more than paper plans
in Washington. Ascension Island, lonely,
hitherto almost uninhabited except by sea
birds, the British governor, and the Cable
and Wireless station, was becoming a vital
link along the South Atlantic air ferry
route. When the advance echelon of Com-
posite Task Force 8012 landed there early
in the spring, it brought a communication
detachment, one lieutenant and seven men,
of the 692d Signal Aircraft Warning Com-
pany. With them came the makings of a
communication system which would serve
the future military installations, the airfield,
and the radar stations. While the men were
completing the information center late in
May, two SCR-271’s were on their way
from the Lexington Signal Depot.™

Meanwhile, plans for large ACAN sta-

Canal Dept and Others, 21 Apr 42, sub: Responsi-
bility for Sig instls; (3) Ltr, CG Caribbean Defense
Comd to CSigO, 21 Apr 42, sub: Sig Liaison Sec
Office Div Engr, Caribbean and North Atlantic Div,
with 1Ist Ind, CSigO to Sig Liaison Officer, 4 May
42, and 2d Ind Sig Liaison Officer Caribbcan Div
to CSigO, 16 May 42. SigC 300 Gen 1, 1941
(PEA).

" Baker, Communications and Radar in the Area
of the Caribbean Defense Command 1940-1948,
pp- 106, 112,

? Memo, Brig Gen Thomas T. Handy, ACofS
U. S. Army, for GG AAF, 4 Jul 42, sub: Radar
equip priorities. OPD 413.68 Ascension Island.
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tions in Asmara, Eritrea, and in Basra, Iraq,
were being realized. By the last week of May
Press Wireless filled a Signal Corps order,
in the record time of three and a half
months, for a 40-kilowatt transmitter for
shipment to Asmara to become the main
station serving the U. S. Military North
African Mission. At the same time trans-
mitters were on order for the U. S. Military
Iranian Mission: a one-kilowatt station for
Basra together with four lesser transmitters,
two 300-watt and two 75-watt.**

Toward Pacific Outposts

Everywhere throughout the Pacific area
communications were in demand, espe-
cially in the Territory of Hawaii. Qahu,
America’s first combat theater of the war,
experienced its last enemy action on the
night of 4 March 1942, when three bombs
fell upon the outskirts of Honolulu. Inter-
ceptor airplanes failed to track the craft
which dropped the bombs. Thereupon Mayj.
Gen. Delos G. Emmons, commander of the
Hawaiian Department, demanded that the
Signal Corps provide him at once with Al
radars, SCR-540’s. He asked for three sets
in order to equip a like number of swift
A-20 attack bombers as night fighters, able
to detect and hunt down enemy planes in
darkness.'*

From a theater of war, Hawaii was now
fast growing into a huge base of supply.
Men and material were accumulating pre-

5 Memo, Stoner for Exec Control Br, 28 May 42,
sub: Prog rpt 21-27 May 42, Rpt 38, Items lal
and 3. SigC (AC) 319.1 Weekly Prog Rpts, Army
Com Br, Dec 41-Jul 42. For details on subsequent
Signal Corps activity in the Caribbean area, in
Africa, and in the Middle East, sece below, pp.
306-12.

* Msg, Emmons to CofS WDGS No. (46) 2586,
4 Mar 42; No. (28) 2672, 9 Mar 42. Msg Log file
[WD General] Staff Com Center.
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paratory to movements ever deeper, in ever
greater mass, into the far Pacific. The 9th
Signal Service Company (later the 972d
Signal Service Company) maintained and
operated communication facilities in Ha-
waii. At the same time the company fur-
nished radio operators going out to Christ-
mas, Canton, and Fanning Islands, and sup-
plied operators for transports sailing between
San Francisco and Hawaii and for boats
plying between the islands of thé Territory
itself. In this the company was performing
a service like that of the 17th Signal Serv-
ice Company in Washington, which was the
parent organization for all Army transport
radio communicators operating out of At-
lantic ports. Like the 17th too, the 9th Serv-
ice Company quickly outgrew its authorized
strength several times, growing toward 700.
Organization charts did not catch up with
it until late 1943, when it appropriately be-
came a battalion.”

On 10 March 1942 Signal Corps men in
Hawaii established a direct ACAN link from
station WT], Fort Shafter, to a Royal Aus-
tralian Air Force (RAAF) station near Mel-
bourne, which served U.S. Army headquar-
ters “down under.” ** This was the first en-

¥ (1) Dr. Donald O. Wagner, Army Command
and Administrative Network, 1941-1945: Pt I, The
Pacific, SigC historical monograph E-6, pp. 10-11.
SigC Hist Sec File, (2) Mary E. Boswell, The 17th
Signal Service Company, A Component of the War
Department Signal Center from World War I
Through World War II (1945), SigC historical
monograph E-5a, pp. 37-46. SigC Hist Sec File.

® (1) Hist of Sig Sec, appended to History of
Subsection G-2, HUSAFMIDPAC, United States
Army Forces, Middle Pacific and Predecessor Com-
mands, I, Sec. 3, Radio, p. 10. OCMH. (2) Memo,
Stoner for Exec Control Br, 20 Mar 42, sub: Prog
rpt 13-19 Mar 42, Rpt 28, Item 8al. SigC (AC)
319.1 Weekly Prog Rpts, Army Prog Rpts, Army
Com Br, Dcc 41-Jul 42. The RAAF station had
been in radio contact with Hickam Field, Hawaii,
since November 1941 for the transmission of flight

and weather information. Wagner, Army Command
and Administrative Network, 1941-1945, p. 23.
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trance of Australia into the ACAN system,
and not a moment too soon, in view of the
approaching break in the Philippines. Writ-
ing in the dry laconic manner of a message
center log book, Signal Corps men at WT],
Hawaii, were soon recording the silencing
of the Philippine radios. “WTA, Manila [ac-
tually, Bataan], was last heard by WT] at
0701 HWT on 4 April, 1942. A circuit was
established to WVDM, Fort Mills, P. I.
[that is, the Corregidor transmitter], on 3
April, 1942, and WVDM notified station
WT]J on 9 April that WTA was lost. Con-
tact with station WVDM was lost 1807 on
5 May due to loss of Corregidor to the en-
emy.” ' Supplementing Hawaii’s direct link
to Australia utilizing a ten-kilowatt trans-
mitter at W'T'J, lesser circuits of three- and
one-kilowatts came into use, linking Hawaii
with Christmas and Canton Islands, and so
by relay with Suva in the Fijis and with
Nouméa in New Caledonia, extending com-
munications along the supply route to Aus-
tralia and to the encampments preparing
for the coming offensive in the Solomons
and New Guinea. The Canton Island link,
to station WVHT, was established on 14
May 1942, followed in July by the link to
Christmas Island, WVHW, and by direct
channels to Suva, WVHU, and to Nouméa,
WV]JN.*®

Signal Corps groups, both large and
small, were moving out in order to extend
and build up communication facilities. In
mid-February 1942 a task force landed on
Christmas Island, about a thousand miles
south of Hawaii. Lacking a signal officer,
the task force commander appointed 1st Lt.

" Hist of Sig Sec cited n. 16(1), p. 10. It was 6
May in the Philippines, across the date line.

% (1) Ibid., p. 11. (2) Wagner, Army Command
and Administrative Network, 1941-1945, Pt. I,
p. 10.
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Robert Yakerson, an infantry communica-
tions officer. His Signal Corps force com-
prised 17 men, these being 5 wiremen, 4
radio operators, 4 switchboard operators, 3
truck drivers, and the section chief. Yaker-
son found that while he had enough wire
equipment, he had very little radio, aside
from an SCR~-195 walkie-talkie, which he
used for ship-to-shore contact. It was radio
he needed most, but it was two months be-
fore he could get his orders filled.*

In March 1942 Task Force 6814 arrived
at its destination, the islands of New Cale-
donia and Espiritu Santo, lying south of
the Solomons. On Espiritu Santo, in the
New Hebrides, troops went ashore along
with the Provisional Signal Service Com-
pany (later the 809th Signal Service Com-
pany ), which operated the base administra-
tive radio station and the message center.
But the bulk of the task force established
itself on the large island of New Caledonia,
chiefly at its capital city, Nouméa, where
the 26th Signal Company provided com-
munications with considerable effort, since
the facilities already existing on this French
possession were primitive. Headquarters on
the 250-mile-long island were at Nouméa,
at the southern tip. The main airfield was
at Tontouta, 35 miles away, while a second
airfield at Plaines des Gaiacs lay over 100
miles farther north. Beyond even that was a
detachment of about a battalion of Aus-
tralian commandos stationed in the ex-
treme northern end of the island.*

" Interv, SigC Hist Sec with Lt Yakerson (for-
merly Sig Officer at Christmas Island), 26 Sep 43.

* Intervs, SigC Hist Sec with (1) 1st Lt James
G. Charles (formerly Bn Com Officer 754th Tank
Bn GHQ-RES in New Caledonia and Radio Ofh-
cer at Espiritu Sante), 6 Oct 43; with (2) Capt
Clyde Bryce; with (3) Lt Col R. B. H. Rockwell
(formerly Sig Officer Task Force 6814, New
Caledonia), 9 Sep 43.

THE SIGNAL CORPS

When the first Signal Corps men landed
at Nouméa, they viewed the situation, per-
haps not with alarm, but certainly not with
enthusiasm. The only telephone equipment
available was all French and included some
switchboards, a handful of field telephones,
steel-stranded field wire wound on cumber-
some wooden reels, a few rolls of rubber
tape, and several reel units similar to Signal
Corps RL-31’s. Even pliers were scarce;
only one pair was allotted to each crew of
eight men. The day after they landed they
laid the first wire lines along the ground.
Within three weeks, wires had appeared
along every road and city street. By April,
after American equipment began arriving,
the business of wire laying became some-
what better ordered. One of the first field
telephone lines which signalmen completed
ran between La Foa, the advance command
post, and Tontouta, 35 miles away over
rough country. EE-8 telephones powered
by 24-volt external batteries were at first
unsuccessfully installed on the line. Teletype
failed, too. Rain and dampness penetrated
to the wire strands and short-circuiting the
current limited the opportunity for any
kind of communications to the hours when
the sun was high. Poles also were a problem.
Many of them quickly rotted. Many more
were snapped, sideswiped by vehicles pass-
ing along the narrow roads. Until the poles
were relocated, the La Foa command post
relied upon its radio. Not till May 1942,
when heavier wire, W-50, was used to re-
place the W-110-B first employed on the
circuit, did La Foa and Tontouta enjoy de-
pendable wire communications, both tele-
phone and teletype. The task of tying to-
gether the military communication lines
over the island, including a teletype circuit
between Tontouta and Plaines des Gaiacs
airfields, kept the 26th Signal Company €x-
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tremely busy with wire work. Besides, there
were radio channels to operate, both the
long ones which extended to Hawaii in one
direction and to Australia and New Zea-
land in the other, and the shorter ones of
the local net which connected with other
islands nearby, Espiritu Santo and Efate.
In all this the 26th Signal Company ac-
quired much tropical experience which
would serve the men well during their la-
bors to come, on Guadalcanal and on
through the Solomons.**

Early in 1942, when the war in the
Southwest Pacific was at its gloomiest, Gen-
eral MacArthur and his staff arrived in
Melbourne from doomed Corregidor.
Headquarters officers now based their plan-
ning on a defense line running through Bris-
bane west-northeast, and called for extensive
communications and radar installations. As
for radars, there were none at the time in
operating condition in Australia. There
were two SCR-271’s, but they lacked re-
ceivers as well as other parts. Several SCR—
268’s had gone to Java. They evidently had
given little comfort to the Allies. According
to one report, they had been shipped without
instruction books, whose secret classifica-
tion required special and separate han-
dling.? They may well have given comfort
to the enemy, for although the Dutch gave
assurance that they had destroyed the sets,
the Japanese subsequently built radars quite

(1) Ibid. (2) Incl 1, Signal Corps Activities
in the SPA, with Ltr, Actg Sig Officer SPBC to Dir
of Plan and Opns Div OCSigO, 31 Jul 44. SigC
319.1 SPBC. (3) Col Arvid B. Newhouse, Sig Res,
“SOPAC Signals,” Signals, I1:5 (May-June,
1948), 35. (4) Walter D. Kunhart, Signal Corps
Activities in the South Pacific Theater, December
1941-July 1944, SigC Hist Sec File, A46-160. See
below, pp.[468ff], for South Pacific communica-
tions from late 1942 to mid-1943.

* Intervs, SigC Hist Sec with Frank W. Hogan,
Shops Br Proc and Distr Div OCSigQO, 1, 5 Jul 49.
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similar to the 268. Actually, eight SCR-
268’s had gone to Java about 1 February.
Col. Calvert H. Arnold, then the theater
signal officer, turned them over to the Navy
for the defense of Soerabaja. Before Java
collapsed, Ensign John D. Salisbury,
USNR, supervised the installation of five of
them for the Royal Australian Air Force to
operate. The remaining three sets were in a
Dutch depot. A surviving Dutch signal of-
ficer asserted that the Dutch completely de-
stroyed the equipment, of which, he said
they had made “very little use.” But Salis-
bury, who also survived, could give no as-
surance of their total destruction since none
of the RAAF or Dutch officers who had
been directly charged with the sets had
escaped.”

As for the two SCR-271’s in Australia,
the Signal Corps men at Brisbane patched
them up and sent them with operators to the
Samoa Islands and Tongatabu. Since some
of the parts were missing, the men impro-
vised substitutes while the headquarters
made up a radar company using any troops
within reach and training them from scratch
with such odds and enus of equipment as
were available.”* Some relief for the des-
perate equipment shortages was on its way,
however. In early March G—4 in Washing-
ton sent word that 220 ship tons of
spare parts and supplies for SCR-268s,
270’s, and 271’s, as well as for aircraft and

vehicular radio sets, were being assembled

(1) OCSigO R&W Action 1, Capt A. V. Hazel-
tine to Deputy CSigO, 12 Jun 42, sub: Radio
equip on Java; (2) SigC Intel Memo 4-S Nether-
lands, 28 May 42, sub: Notes on interv with Dutch
sigr:al officer recently returned from Southwest Pa-
cific theater; (3) 4th Ind, CSigO to ACofS G-2,
8 Aug 42, on Ltr, Chief of MIS to CSigO, 30 May
42, sub: Possible compromising of SCR-268 sets
on Java. SigC (EO) 413.44 Radio Sets Gen 1942-
44

* Intervs with Hogan, 1, 5 Jul 49.
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for shipment to Australia. With luck this
equipment should arrive in April, and with
luck it did. Shortly before the Battle of the
Coral Sea, Signal Corps men installed two
SCR-270’s near Brisbane, and subsequently
an SCR-516 and some 268’s at Port
Moresby in New Guinea. Toward early
summer they got also an SCR-270 to install
north of Townsville and, a little later, one
for Darwin.”

As for communications, General MacAr-
thur’s headquarters in Melbourne had at
first only one link to Hawaii and it was an
Australian transmitter located in an RAAF
radio station. In mid-March this station be-
gan working on an hourly schedule with
Fort Shafter.” Meanwhile a Signal Corps
lieutenant, Roger E. Dumas, with a team
of 19 men, only one of whom had ever had
any experience with fixed installations, was
setting up an ACAN system for U. S. Army
headquarters in Australia. Dumas and his
men had arrived in February along with
the 52d Signal Battalion with a good deal
less than all the equipment needed to carry
out their mission. With Australian sympathy
and assistance, together with ‘“‘whatever
could be scraped up . . . and a consider-
able amount of improvisation,” they man-
aged to establish a radio network. Its control
station, WTJ], Melbourne, presently began
bringing McArthur’s headquarters into bet-
ter communication with the various base
sections and numerous island posts in the

®(1) Ibid. (2) Ltr, CofS to CG USAFIA, 6 Feb
42, sub: U. S. Army Forces in Australia, with list
of sig equip; (3) Memo, ACofS WDGS G4 for
CS8igO, 18 Feb 42, sub: Equip for Force 4502, and
Ltr, ACofS WDGS G—4 to TAG, 23 Feb 42, sub:
Equip for SCR-271 sets for X. G—4,/33861 Jan 42
Sec. II. TC File 33861.

* Memo, Stoner for Exec Control Br, 20 Mar 42,
sub: Prog rpt 13-19 Mar 42, Rpt 28, Item 8al.
SigC({AC) 319.1 Weekly Prog Rpt, Army Com
Br, Dec 41-Jul 42.
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Pacific. Yet its transmitter was only one-
kilowatt. An ACAN chart dated in May
1942 showed channels in operation from
WT]J] to Hawaii, by way of Nouméa
(WV]N) in New Caledonia, to Darwin
(WV]JK), to Townsville (WV]JL), and to
Sydney (WV]JM).*

Transmission over all the channels was
accomplished by hand-keying. There was
nothing like what was wanted and neces-
sary in the way of equipment. In some in-
stances, supplies were exhausted tempora-
rily; in others, the equipment requested had
not yet been produced. For example, Col-
onel Arnold, the theater signal officer early
in 1942, asked for ultrahigh-frequency key-
ing equipment. He wanted two transmitters
and two receivers with antennas and instal-
lation material. Word came back from
Washington that specifications had not yet
been completed and that the units would
not go into production for nearly a year. An
additional request for three one-kilowatt ra-
dio stations for high-speed operation, also
for one one-kilowatt manually operated sta-
tion, together with the radio teams needed
to install and then operate the stations,
brought the reply that no high-speed
(Boebme) equipment would be available
before June.?®

Thus Colonel Arnold early in 1942 found
himself trying to make bricks pretty much
without straw. Not only was he desperately
short of equipment to start with, but many
of his men were taken from his Signal Corps

7 (1) Interv, SigC Hist Sec with Maj Robert E.
Dumas, 24 Nov 44. (2) Wagner, Army Command
and Administrative Network, Pt. I, pp. 22-24, and
chart, Army Administrative Radio System, South
Pacific, 9 May 42. The 52d Signal Battalion, part
of the 176th Signal Company, Repair, and several
radio teams and detachments had left San Francisco
in January aboard the Mariposa and the President
Coolidge.

®T. C. File 33861, passim.
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units also. Directly after their arrival in
Melbourne in February, Arnold himself
had embarked a considerable portion of his
best signal specialists, together with such
tactical equipment as they had, intending
them to go to Java. But almost at once
Java fell to the enemy and the ships carry-
ing the men were diverted to India. Not
only had Arnold lost these men, but he tem-
porarily lost others of the 52d as well who
were detailed here and there in Melbourne
as guards, dock workers, and military po-
lice. Signal specialists found themselves
serving as janitors and chauffeurs. A few
actually did signal work, operating the
headquarters message center and switch-
board. By mid-April the 52d Signal Battal-
ion was becoming a discouraged and dis-
heartened outfit, chafing under the uncer-
tainty of its mission, the continued dock
details and fatigue duty, the cold wet
weather, and the conviction that they were
stepchildren. The morning report of each
company showed that most of the men were
either on detached service or on special
duty. At first, the only infractions were
minor, but as the weeks went by, courts-
martial became frequent. There being no
assigned battalion commander, a captain
who was the senior officer present assumed
command until 19 April, when Lt. Col.
John C. Green was assigned to command.
Battalion strength was down to 15 officers
and 399 enlisted men by 31 May. Still an-
other month passed before the 52d Signal
Battalion got replacements for the officers
and men sent to India in February. After
that would come the return of men on de-
tached duty, and a 1,200-mile move to a
new camp near Brisbane, Queensland, fol-
lowed by a period of intensive training of
teams for all phases of signal communica-
tions, designed to make the battalion a
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group of self-contained units, each capable
of functioning independently in a combat
zone.™

Meanwhile at Melbourne, Army’s radio,
WT]]J, during its first weeks of operation
into early May handled the last flow of mes-
sages from the besieged Philippines. Re-
layed through Darwin to Melbourne and
then retransmitted by way of Honolulu to
the War Department, this load ran to about
30,000 groups a day, both ways, and was
carried on one duplex manual circuit. Total
traffic in Melbourne during April and May
averaged up to 40,000 groups daily. Yet
there were no serious transmission difficul-
ties during these early months. The only
exception was delay of messages calling for
air support during the Battle of the Coral
Sea on 7 May; this was fought before suffi-
cient facilities had been built up to accom-
modate a large volume of traffic.*’

China-Burma-India Vicissitudes

It was in February 1942 that Colonel
Arnold dispatched to Java, he thought,
some of his Signal Corps men from the 52d
Signal Battalion, together with a number of
his Signal Corps teams, which had recently
arrived in Australia. These officers and men
never reached Java. At Fremantle, in West-
ern Australia, they found themselves sud-
denly transferred to vessels which sailed on
and on, westward, into the Indian Ocean.
In mid-March the ships docked at Karachi,

* (1) History of the 52d Signal Battalion, 1 Feb-
ruary 1942-24 December 1944, pp. 1-6. Opns Rpt
SGBN-52-0.1 (20063). (2) Interv, SigC Hist Sec
with Brig Gen Calvert H. Arnold, 1 Jul 49.

® (1) Interv with Dumas, 24 Nov 44, (2) Wag-
ner, Army Command Administrative Network, Pt.
I, p. 24. The account of Signal Corps activities in
Australia and in the Southwest Pacific theater gen-
erally is continued for thc second half of 1942 in
pp- 298f. below.
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a dusty port in the northwestern desert
lands of India. On the very day of landing,
seven of the Signal Corps men set up a mes-
sage center while Teams C, J, and part of
E went to work erecting a radio station.
Team H hastened to New Delhi in central
India in order to construct a station which
would control the future radio network of
the China-Burma-India theater.™

Back at Karachi the Signal Corps crews
first installed a 300-watt BC—447 transmit-
mitter in an airplane crate, turned on the
power, and made contact with New Delhi
on 7 April. What was most wanted was a
direct contact with home, with station
WAR in Washington. The men had a pow-
erful 10-kilowatt transmitter, but no gen-
erator for it. The one intended for it had
been left far behind, on the other side of the
globe, in the States, and local power sup-
plies were uncertain at best. But the Signal
Corps men did have a smaller one-kilowatt
transmitter BC-339, together with a suit-
able generator. Erecting a rhombic an-
tenna,” they hoped to beam a sufficiently
strong signal across the North Pole to reach
down to WAR. On 22 April they suc-
ceeded.” Station WVNA, Karachi, thus en-

# (1) Sgts John and Ward Hawkins, History of
the 835th Signal Service Battalion 1942-1946,
pp. 2-3, 12. SigC Hist Sec File, A47-200, Drawer
15. (2) Interv with Arnold, 1 Jul 49.

¥ A rhombic antenna sends out a maximum
strength signal in a predetermined direction. The
antenna wire is strung in the shape of a rhombus,
or diamond, poles supporting it at the four corners.

* Both the Hawkins history and the SOS CBI
history give 22 April, 1307 GCT, as the date and
time of the first two-way contact with WAR. (1)
Hawkins, History of the 835th Signal Service Bat-
talion, p. 3. (2) History of the Services of Supply,
China-Burma-India, App. 25, Sig Sec, Pt. IV, p. 2.
OCMH. Listeners in WAR first heard Karachi’s
faint calls on 18.3 megacycles the day before, but
they had been unable to put a reply through on
17.56 megacycles. Memo, Stoner for Exec Control
Br, 23 Apr 42, sub: Prog rpt 17-22 Apr 42, Rpt
33, Item 5c. SigC (AC) 319.1 Weekly Prog Rpts,
Army Com Br, Dec 41-Jul 42.
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tered the ACAN system, although uncer-
tainly because the direct circuit passed
through the electrically unfavorable polar
areas. This circumstance continued to ham-
per the signal even after the men at Karachi
subsequently installed the ten-kilowatt trans-
mitter and obtained a large 75 KVA gen-
erator from the Standard Oil Company of
Arabia. In the following month Karachi
established its next contact, uncertain as the
WAR circuit; it reached to Chungking,
where a Navy transmitter, taken from a
Yangtze River boat, replied with a weak
300-watt output.**

During April and May 1942, other Sig-
nal Corps teams moved from Karachi to
varied posts in India. The movement be-
came especially rapid after the 835th Sig-
nal Service Company arrived on 16 May,
when the Brazil docked at Karachi two
months after sailing from Charleston. Men
of the 835th, amazed to find that American
troops had preceded them, commiserated
with their fellow signalmen as they moved
to their quarters in the heat and dirt of clay
barracks at New Malir, in the desert about
seventeen miles out of Karachi.*® Tasks of
enormous proportions awaited them where
there had been relatively little radio before
and where such wire nets and equipment as
already existed were old and unsteady.
Communication nets had to be set up and
maintained over a gigantic area from China
across India and beyond. Teams and de-
tachments would soon penetrate to all parts
of the China-Burma-India theater: to Cal-
cutta, Ramgarh, Chabua, and Ledo in
India; to Kunming in China, and, in the
opposite direction, to Asmara in Eritrea,

¥ Hawkins, History of the 835th Signal Service
Battalion, p. 3.

* Interv, SigC Hist Sec with T/4 John J. Wild-
mann (formerly of the 835th Sig Sv Co serving in
the CBI theater), 24 Nov 44.
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Africa. Team Seven left Karachi late in
June for Asmara, in order to make the ini-
tial installation there of a very important
relay station. Henceforth the unreliable
direct circuit between Karachi and Wash-
ington over the Pole could be bypassed,
relayed by way of Asmara over the equa-
torial regions of the earth, where transmis-
sions can be radiated dependably at all
times.*

Before the 835th Signal Service Com-
pany arrived in mid-May, the first Signal
Corps teams on the Indian scene were al-
ready moving to what must have seemed
the very ends of the earth. In April, Team
L, 20 men, went to Asansol, a little to the
northwest of Calcutta, to supply communi-
cations for two Royal Air Force squadrons
which were operating against the Japanese
in Burma. Team L at once put an SCR—-
188 into operation in order to maintain
circuits while they began installing a 300-
watt fixed transmitter. Three weeks later,
before the job was done, they received or-
ders to another Royal Air Force base, at
Allahabad, halfway to New Delhi. Taking
their 188 with them, they put it back on the
air within a few hours of their arrival. As
the Allahabad base became headquarters
for the 9th Bombardment Group, demands
mounted upon the team, the only communi-
cation men in the area. After they had set
up the 300-watt transmitter, they were
asked for wire lines. Although inexperi-
enced in telephone and wire work gener-
ally, they learned about it, putting in and
operating 30 miles of wire, 40 telephones,
and 2 switchboards.*

Team I tossed a coin with Team J to
determine which would win a comfortable
assignment to Bangalore. Team I lost—

* Hawkins, History of the 835th Signal Service

Battalion, pp. 13-14.
“ Ibid., pp. 15-16.
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and got the less desirable but the more im-
portant post, which was in Assam Province,
lying on India’s eastern border, next to
Burma, China, and Tibet. Before the team
could complete the communication installa-
tions desired there, it was ordered to move
into Burma itself to provide communica-
tions for Lt. Gen. Joseph W. Stilwell, then
at Lashio, the Burmese terminus of the
Burma Road, which the Japanese were at-
tacking. Team I arrived at a crucial mo-
ment in April just when the British and
Chinese forces were crumbling. First the
British, then the Chinese, abandoned
Lashio, and retreated westward toward In-
dia as the Japanese advanced. The Signal
Corps men stayed on, except for a detail of
seven men who were to report to Stilwell’s
headquarters at Maymyo near Mandalay.
Even as the detail forced its truck through
the retreating hordes that flooded the high-
way, it found that Maymyo too was already
being abandoned. But the men pushed on
to Mandalay and then turned northwards,
under Japanese bombing, to Schwebo,
where General Stilwell halted briefly. Dur-
ing their four days there, the seven men set
up and operated a message center. On each
day came air raids, none of which quite hit
the center itself. As the Burma campaign
ended, Stilwell called for air transport and
it was the detail from Team I that sent the
call. One plane flew in. Part of the detail
boarded it; the rest remained on the ground
and escaped on foot with Stilwell. At first
their radio truck accompanied the Stilwell
party; later it had to be abandoned in the
jungle along with the rest of the party’s
motor vehicles.”

® (1) Jack Belden, Retreat with Stilwell (New
York: Alfred A. Knopf, Inc., 1943), pp. 267, 275,
277, 303, (2) Charles F. Romanus and Riley Sun-
derland, Stilwell’s Mission to China, UNITED
STATES ARMY IN WORLD WAR II (Washing-
ton, 1953), pp. 137-38.
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The remainder of Team I had stayed at
Lashio, which the Japanese now cut off
from the west as they pushed to Mandalay.
These isolated and forgotten Signal Corps
men never received orders to retreat. But
obviously they could not stay where they
were. They now had only one escape route
left, the Burma Road itself leading into
China. They loaded their equipment, includ-
ing a 300-watt transmitter, into broken-
down trucks. Two sergeants in one of the
trucks won out against the heated misgiv-
ings of a colonel who wanted to throw off
the signal supplies and load some relatively
useless equipment instead. After bad mo-
ments at first when they were pursued by
the enemy, they reached Kunming early in
May 1942. Their transmitter was the first
large Signal Corps radio in that area of
China. A month later the men received
orders to move on to Chungking. The trans-
mitter and some indispensable spare parts
had been repeatedly saved by the stubborn-
ness of their keepers. The equipment was
literally worth its weight in gold in that
land where light sockets cost $12 in gold
and where many clectronic items were un-
available at any price. This BC-447-A
thereafter went to work on the circuit be-
tween Chungking and New Delhi, and for
over a year it transmitted allied traffic in
the area, messages relating both to the
Burma Road and to the air transport pass-
ing over the Hump.*

Last Weeks in the Philippines

In the spring of 1942, Army’s last radio
station in the Philippines operated on iso-
lated Corregidor. Earlier, upon the evacu-
ation of Manila, it had moved to Corregidor

® Hawkins, History of the 835th Signal Service

Battalion, pp. 7-8. The account of Signal Corps
men in CBI is continued below, pp. 303ff.
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from its former location at Fort Santiago
and Fort William McKinley. It did not
last long in its first installation in an ex-
posed location on Corregidor; indeed, it was
bombed out rather quickly. The men then
moved the station underground to Malinta
Tunnel, Lateral Twelve. Two hundred feet
of rock separated the equipment from the
transmitting and receiving antennas atop
Malinta Hill. Improvised antennas they
were, which were repeatedly being knocked
down by enemy fire during the final bitter
weeks of siege.*’ Radio transmitters collected
from amateurs and commercial firms, to-
gether with other equipment which had been
brought over when Fort Santiago was aban-
doned, kept the Corregidor installation on
the air. Circuits to Brig. Gen. William F.
Sharp’s headquarters on Mindanao, to
Bandoeng, Darwin, and Honolulu had been
quickly established. Early in February a
Signal Corps officer went from Corregidor
to Bataan to set up a high-speed radio sta-
tion for the transmission of allotment, in-
surance, promotion, and casualty messages
to Honolulu for relay to the United States.
In two weeks he finished the installation.**
Signal communication on Corregidor
had the task of keeping General MacArthur,
the commander of the United States Army

“ (1) Interv, SigC Hist Sec with Sgt Messer (for-
merly radio operator at Corregidor), 17 May 44,
(2) Report of Operations of USAFFE and
USFIP in the Philippine Islands, 1941-1942, An-
nex XVII: Col Theodore T. Teague, Report of
Operations, Signal Corps, United States Army, 8
December 1941-6 May 1942. 26447 98-USF 1-0.3,
DRB AGO. Copy in OCMH. The basic source for
this entire account of the last weeks in the Philip-
pines is the above document, supplemented by MS
comment by Colonel Teague contained in a series
of letters to Dulany Terrett over the period 24
September 1949 to 14 April 1950. SigC Hist Sec
File,

" Wagner, Army Command and Administrative
Network, pp. 45-46.
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Forces in the Far East (USAFFE), in touch
both with the outside and with his own tac-
tical units. Except for the Visayan-Minda-
nao Force and scattered resistance groups
elsewhere, these units were concentrated in
the Bataan peninsula. Aside from radio,
their only connection with Corregidor was
a telephone circuit. Between Corregidor Is-
land and Bataan lay an old submarine tele-
phone cable with but four good circuits
remaining. Lest it fail, the USAFFE signal
officer, Brig. Gen. Spencer B. Akin, ordered
a new one laid. The Coast Artillery Corps
owned a 26-quad cable, and, although some
reels had been hit by enemy bomb frag-
ments, enough of it was still undamaged for
the job. Part of the telephone circuit fol-
lowed the bay cable and the rest a pole line
which slashed conspicuously through clear-
ings on the forested peninsula. Not only be-
cause of this weak link but also because of
an acute shortage of trained men, it seemed
best that the island become the signals dis-
tributing point. Interisland traffic between
USAFFE and its subordinate organizations,
as well as the overseas station on Bataan,
was controlled by the Corregidor station.

Now entunneled, with secondary com-
munications to the troops, the headquarters
on Corregidor lost direct contact with
Hawaii and beyond and had to depend
upon the Corregidor naval radio station
for it. In a room at the rear of Lateral
Twelve, three chief petty officers, succeed-
ing each other in shifts, kept a wire tele-
graph circuit open to the Navy station on
Corregidor, and the signal intelligence and
radio operating sections moved in with
them.

The signal men on Corregidor had cast
about during January to see what was on
hand and what communications they could
establish with it. The equipment sent across
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the bay from Manila stood in a confusion
of types, of manufacture, of size, of age, of
condition, of design. Grime and salt spray
had coated it. A radio electrician, William
Gibson, a civilian employee of RCA who
had volunteered to join the exodus, offered
to take charge of it, and Colonel Teague,
left without anyone better qualified, thank-
fully accepted the offer. Gibson did his best
to put it in working order, causing sets of
equipment to cohabit which had never
been introduced.

This equipment was one source. For an-
other, there were the fixed transmitters that
had been used to work Honolulu. Colonel
Teague, looking at them for the first time,
found them to be old, and so large and
heavy that they could not be removed from
the buildings. Fortunately, each had a
1,500-watt exciter, and these he caused to
be removed from the parent sets and trans-
ported into the Malinta Tunnel. There they
were overhauled, and one of them became a
transmitter to work Australia. The other
was held in reserve. Two excellent and
comparatively new low-powered transmit-
ters had come from the plant of the Philip-
pine Telephone Company. The men of the
installing and maintaining crews were for
the most part young and active (pain and
starvation lay yet ahead of them). They
were able to overhaul the good transmitters
and put them to use for broadcasting south-
ward to the Visayan-Mindanao Force.
They brought the USAFFE Reserve sta-
tion into the tactical net. They set up a
receiving antenna by rigging a small aerial
on Malinta Hill and leading it through a
ventilator shaft into the operating room in
Lateral Twelve. Within five days after they
had arrived on Corregidor, they had used
the other transmitter to set up a ‘“Voice of
Freedom” broadcasting station, placing the
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aerial outside the hospital lateral of Malinta
Tunnel, the transmitter just inside, and the
microphone in the quietest place they could
find: the rear of Ward 11.

It was when they received orders to set
up a radio channel to Darwin that they
showed the greatest energy and ingenuity of
all. Considering the equipment available
and the distance to be covered, they imme-
diately saw that a large rhombic antenna
was needed. A rhombic antenna is “direc-
tional” and provides the strongest signal
with the least amount of power, and, in
order to cross the thousands of miles to
northern Australia, a properly oriented
rhombic offered the best chance of success.
Abetted by the Engineers, they determined
the northern and western angles of the
rhombus high along a ridge, the eastern
angle in a ravine and the southern end also
low, along the edge of the water. Some of
the men went about seeking the four biggest
poles on the island, while Teague with oth-
ers attempted stopgap communications with
Darwin.

During the brief period when the Manila
RCA channel had worked Darwin, and
just before it had to be destroyed, a call sign
had been agreed upon. The men now per-
forated a tape with the sign, pasted the ends
of the tape together to make an endless belt
and then, affixing it to one of the machine
transmitters, set it to issuing the call, over
and over again. Feebly, the endless tape
sent out its signal. It got no response on the
first day of its use, or on the second; but on
the third Darwin reported having heard it
faintly, during the nighttime lull. What
Teague wanted was something much
stronger, which could be heard in the day.
One by one the four heavy poles for the
rhombic went up on the rocky and precipi-
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tous ground. The Engineers hauled into po-
sition a large gas engine-electric generator
unit, bolted upon skids, to provide power
for the transmitter should the post power-
house be bombed out of operation. They
covered it with concealing tarpaulins, di-
rected the exhaust horizontally, and sand-
bagged the walls of its partial shelter.

Meanwhile, the “Australian” transmitter
improved slowly, although it was still an
unsatisfactory channel and, in the narrow
darkness of Lateral One, was insufficiently
protected even by a big “Danger—High
Voltage” sign. Outside, at the new antenna,
the men were rigging the wires. Weighting
the end of the wire, they would heave it
through branches and haul it down with a
hand line. Often, it tangled and they had to
climb the tree to free it. At last the rhombic
was ready, the transmission lines were con-
nected, and on the twenty-first of January
the rhombic aerial tried Darwin. The result
was a disappointment. For all their work,
the strength of the signal was barely in-
creased. At the other end, moreover, the
Australian operators were still inexperi-
enced, unaccustomed to worrying a weak
signal along. If the rhombic were useful at
all, it would be little better than what was
already operating. The men had whatever
satisfaction they could get from knowing
that they had tried.

Corregidor, a beleaguered fortress, never-
theless maintained a broadcasting station
and missed no schedules. Teague had two
telegraph positions working and, counting
the Australian transmitter, eight for radio.”

4 The so-called patrol transmitter reached the
naval inshore patrol off Cabcaben; the Bataan po-
sition maintained contact with I Corps, II Corps,
and the V Interceptor Command; and the Minda-
nao transmitter sought to keep channels open to
the Visayan-Mindanao Force.



THE FIRST MONTHS OF THE WAR OVERSEAS

At the beginning of February the men built
a broadcasting “studio,” which was doubly
insulated both by Celotex and by its loca-
tion at a point where Lateral One joined the
main tunnel. Out of doors, the endless busi-
ness of maintaining the aerials went on.
Once during the course of the siege, an
aerial which had been shot down by artillery
fire was restored to use when an airplane
bombardment threw it up over some trees:
it came back into service because it hap-
pened still to be connected.

Even this limited maintenance, so con-
centrated as to be pinpointed on the target
island, used up three and a half miles of
wire. Supplies were dwindling so fast that
by the middle of February a signal requisi-
tion for a whole division could be carried in
the pocket of one man. Only such items as
primary batteries and friction tape were on
hand; there was no use in asking for any-
thing else. For those transmitters on Bataan
which depended upon gasoline-driven
generators, there was always a delay in
answering calls, because gas rationing made
it crucial not to start up the generators until
time to send out a message. The roads on
Corregidor along which lay a section of the
shallow-trenched submarine cable to Ba-
taan came under enemy bombardment.
The wire maintenance officer and a crew of
three cable splicers worked at repairs night
after night by the masked light of a lantern:
29 hits, 57 splices. At no time until the loss
of Bataan, however, was either the radio
channel or the wire circuit between the
island and the peninsula interrupted. And
throughout the ordeal, the Corregidor
operators transmitted a million words a
month; most of it coded, much of it sent
manually, and all of it handled under what
military understatement calls “adverse
conditions.”
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By the third week in March, MacArthur’s
small party (including the signal officer,
General Akin) had successfully escaped to
Australia. Lt. Gen. Jonathan M. Wain-
wright assumed command in the Philip-
pines, United States Forces in the Pacific
(USFIP), with Colonel Teague as his sig-
nal officer. On Corregidor, the only alterna-
tive to work was more work and, beyond
that, Efforts to
strengthen the communications of the
Visayan-Mindanao Force met with frustra-
tion. J. E. S. Stevenot, a lieutenant colonel,
who had been commissioned from his civil-
ian occupation as president of the Philippine
Telephone Company, looked like a good
man to become the southern force signal
officer, but General MacArthur, now estab-
lishing his headquarters in Melbourne, put
him on the list of those to be evacuated.
From Australia, Akin sent, by name, for ten
intercept radio operators. It was important
not to let them be captured and tortured.
Meanwhile, the hours of duty increased for
men who were already weary. Teague him-
self helped out, so that the regular operators
might take hurried meals or even so that
they might go to the latrine. In Melbourne,
by this time, MacArthur’s headquarters had
two more men listed for departure from the
island by the first means available. One of
them, in civilian life the plant chief of the
Manila telephone exchange, had already
been captured; the second, formerly man-
ager of the exchange, was located and
evacuated.

Meanwhile, the troops on Bataan steadily
weakened. As supplies dwindled, their meals
were cut again so that during the month of
March the men were getting barely a one-
fourth ration. To the wounded were added

waiting for capture.
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growing numbers of the diseased, and of
the nervously fatigued, broken by the strain
of bombing and by the inability to strike
back. Maj. Gen. George M. Parker, com-
mander of the IT Corps, estimated by 15
March that the combat efficiency of his men
was down to 20 percent. Each day it
lessened.*

On 9 April, Bataan surrendered and the
radio station of the erstwhile Luzon Force
signed out of the USFIP net. The telegraph
and telephone circuits between Bataan and
Corregidor closed, too, and crews cut the
submarine cable, first at the point where it
emerged from the water on Bataan, then at
the Corregidor end. They drew the cable
up from the water, cut it with a hack saw,
sealed it with molten lead at both ends, then
buried the shore end to conceal it, and sank
the seaward end as far as possible out in
the bay.

Now the certainty of capture canceled the
hope for relief. Habit still suggested requi-
sitions for more supplies but discipline dic-
tated the destruction of those on hand. On
22 April Colonel Teague asked the signal
officer in the Southwest Pacific for items to
be shipped to Corregidor in case the island
held out; and on the same day, the message
center started burning its files. On the first
of May, the signal office burned more files,
at the same time that everyone was wearily
planning the possibility of resisting for an-
other month—one more month being six

“ (1) Report of Operations of South Luzon Force,
Bataan Defense Force, and II Philippine Corps in
the Defense of South Luzon and Bataan. (2) Mor-

ton, The Fall of the Philippines, pp. 367-68; Chs.
XXI-XXVI, passim.
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months after December, and six months be-
ing the period for which prewar calculations
had supposed that the Philippines could
survive without reinforcements. Enemy
bombers and shore-based artillery were
steadily blowing up the aerials, and the big
rhombic was now gone. Some of the older
radio sets failed, and not even improvisa-
tion could repair them, although all radio
channels still remained open. Transmitting
tubes “gassed.” Finally, a week before the
fall, everything was listed on a destruction
plan; the Engineers agreed to explode the
permanent installation of the Philippine-
Hawaii channel, and the signal officer esti-
mated that three hours would be enough to
accomplish the destruction of all the rest
of the communication equipment. Just at
that point, a requisition was filled: a small
shipment of vacuum tubes was flown in.

In anticipation of the collapse, General
Wainwright composed three messages: one,
labeled “Washington No. 1,” to the Chief
of Staff in Washington, one to General
MacArthur in Melbourne, and one to the
commanding general of the Visayan-Min-
danao Force at Del Monte, Mindanao.
These penciled messages he handed to his
signal officer, Colonel Teague, who in turn
prepared two others, both to the Chief Sig-
nal Officer: a “Washington No. 2,” which
would report that the cryptographic ma-
chines had been demolished, and a “Wash-
ington No. 3,” which would inform him
of the destruction of the cipher strips. All
five of these Teague taped to his chest to
hold in readiness, and to guard against their
transmission by accident. During the in-
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terim, the men continued the transmitting
of insurance and allotment authorizations.
Made famous by newspaper dispatches
which described it, this pathetic duty almost
incredibly taxed all of the available chan-
nels. The longest message extended for more
than 20,000 words. One of the men who be-
gan to send it—manually—worked at it
steadily for eight hours, went off duty, re-
turned 16 hours later, and found it still
being transmitted; only a few priority mes-
sages had interrupted the sending mean-
while. All of this traffic was moved doggedly
out, and none of it was ever garbled.

On 6 May 1942, Corregidor fell. Teague
did not get the three hours which he had
looked for. He got only one hour and 23
minutes. But it was enough. At 1037 Wain-
wright’s chief of staff ordered Teague to
send the final messages. From his chest
Teague uptaped the envelope containing the
coded messages. Shuttling back and forth
between headquarters and the message

center, telephoning, pausing for instruc-
tions, listening to other instructions, the
men worked rapidly and efficiently. One
by one, the final messages went to their
destinations. At 1105, just as M. Sgt.
Richard K. Sakakida began broadcasting
in English and Japanese the first of three
hourly announcements of the capitulation,
“Washington No. 1,” Wainwright’s mes-
sage to General Marshall, was brought out.
It would go via Fort Shafter, the relay sta-
tion at the headquarters near Honolulu.
But Fort Shafter was not listening. The call
tape got no response. They tried a manual
call, and this time succeeded. Shafter re-
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sponded, and “Washington No. 1” went
on its way. “Washington No. 2” followed
it at 1110. To make sure, both messages
were also beamed at Del Monte; and to
make trebly sure, commissioned couriers
rushed them to the naval radio station, for
a third transmittal by equipment which was
already being systematically wrecked. Suc-
cessively, the messages to Melbourne and
Del Monte sped out, blind, at ten-minute
intervals. Working one of the positions prior
to 1037 that morning a soldier named Irv-
ing Strobing had been filling in the time
with poignant if unauthorized farewells
to his family.*

* Sergeant Messer, one of the Signal Corps sur-
vivors of Corregidor, recalling the events of that
day in an interview on 17 May 1944, stated: “I
would like to mention the Signal Corps operator
who sent the last message from Corregidor. I am
not sure of his name now, but I believe it was
Struble. He was an old operator from WTA [age
22! and went under the name of ‘Junior.’ He was
quiet, reserved, courageous at all times, and took
his operating seriously. In rank he held the exalted
position of Private First Class, specialist second
class. He held the job of trick chief as well as
operator. He worked the Darwin-WTA circuit
mostly and handled the traffic under the very worst
coxditions 1imaginable. always
heavy and jamming by the Japs became as much a
part of operating as the background noise in the
receiver. The things he did and the things he said
on that last day were not the remarks of some
foolish wit, but were the true reflections of a
battle-weary Signal Corps radio operator who had
seen his world turned upside down, his friends
killed and who himself was destined to step outside
the tunnel and face the unknown.” (1) Interv,
SigC Hist Sec with Sgt Messer, 17 May 44. (2)
Carl Mann, He's in the Signal Corps Now (New
York: Robert M. McBride & Co., 1943), pp. 144—
49. (3) See also Washington, D. C., Sunday Star,
May 7, 1950, p. A-20, “Corregidor’s Radio Opera-
tor is ‘Paying’ 8 Years Afterward.”

Interference was
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The surrender was about to be broadcast
again, and its terms allowed no destruction
of equipment after noon. The men began
tossing equipment into big containers. A
cryptographic machine, a typewriter, and
an adding machine. They swung axes,
pounded the battered pieces, mixed them,
and cast them into piles of wreckage already
cluttering the tunnel. The Melbourne and
Del Monte messages went on their way
again. Now the delicate interior mecha-
nisms of radio sets were destroyed with heavy
blows. The panels were left intact, so that
the Japanese could not accuse the garrison
of having broken up the equipment in vio-
lation of the surrender. Chief Warrant Offi-
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cer Robert L. Scearce sent out “Washing-
ton No. 3,” the last word from Corregidor
before it blacked out. The broadcasting
transmitter repeated the capitulation for the
last time; it was the only piece of equipment
not demolished. The Japanese found the
offices neatly swept and bare, the floors
washed, and blank dials hiding gutted
equipment. The surrender involved Signal
Corps losses which the Operations Branch
in the Office of the Chief Signal Officer set
at 712: 50 officers and 662 enlisted men.®

* Memo, Col H. L. P. King, Actg Chief of Opns
Br, for Exec Control Br, 22 May 42, sub: Weekly
prog rpt, Item 2j. SigC (EC) 319.1 Prog Annex
May—Jun 42, Evaluation Br.



CHAPTER V

Alaska Communications
(January—July 1942)

The attack on Hawaii, and the losses
along the island front from the Philippines
to Java in succeeding weeks, had turned at-
tention everywhere to the Pacific, and ac-
cordingly to Alaska. Military planners in
Washington were doing what they could to
bolster the northernmost Pacific approaches
to America. Early in the war, General Mar-
shall had warned that Japan could be ex-
pected to strike a blow in the Aleutian
Islands, especially at Dutch Harbor, and
possibly even to attempt an invasion of the
Alaskan mainland. Nevertheless, first
things had to come first; strategists hoped
that Alaska could meanwhile withstand an
attack.

Admittedly, Alaskan defenses were weak
when war began. They remained weak in
the first months of war, but at the close of
summer in 1942 there existed at least a
string of initial outposts along a line run-
ning northward from Fort Glenn, at Otter
Point on Umnak Island, to the Pribilof Is-
lands, and thence to Nome. Spearheading
American defenses in the Aleutians was the
naval base at Dutch Harbor. At Fort Ran-
dall, on Cold Bay on the Alaska Peninsula
east of Dutch Harbor, and at Fort Glenn,

" AAF Historical Study 4, Alaskan Air Defense
and the Japanese Invasion of the Aleutians, p. 28,
citing Memo, Marshall for President, 21 Jan 42, in
WP IT-C-1 Alaska 1. AF Archives.

on Umnak to the west, newly established
air bases guarded the Alaskan approaches.
There were garrisons on the Bristol Bay side
of the Alaska Peninsula at Naknek, and at
Port Heiden, where Fort Morrow was lo-
cated. To the westward, in the Bering Sea,
St. Paul and St. George Islands of the Prib-
ilof group were first evacuated of whites
and natives engaged in sealing activities,
then garrisoned against possible invasion.

The Command Network

Wherever the American forces went,
specialists of the Signal Corps’ Alaska Com-
munication System (ACS) had work to
do.? As the war progressed and the westward
expansion into the Aleutians inched for-
ward, the ACS engineered, constructed,
maintained, and operated a vast radio,
ocean cable, and landline communications
system which knit American bases and con-
nected them with the Alaskan mainland and
with the United States. After 25 March
1942 the ACS also engineered and built al-
most all fixed communications: post tele-
phone systems, harbor defense control sys-
tems, radar installations, and the Army
Airways Communications System for the

*For a discussion of prewar organization of the
ACS and its place in the Alaskan defense scheme,

see Terrett, The Emergency, pp.[275-79,
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north ferry routes. Almost as a side line,
the ACS handled a substantial part of all
signal security and surveillance activities.?

Three months before war began, the War
Department’s disapproval of General De-
Witt’s plea for a separate command radio
net for the Alaska Defense Command
(ADCQC) and its decision to substitute a sup-
plementary command network operated
by the Alaska Comunication System but
controlled by the ADC had sent the Signal
Corps into action gathering together the
necessary men, materials, and equipment.*
By the middle of January 1942 the veteran
Ist Signal Service Company, which oper-
ated the ACS, had slowly risen almost to its
maximum allowed strength.’ It was author-
ized 471 men, and had 468. The state of
actual warfare, however, expanded every-
thing, and emergency tables of organization
were being thrown overboard. In accord
with the policy everywhere, the 1st Signal
Service Company was asking to commission
its most highly skilled men, and to enlist as
many more as possible. One hundred and
twenty-four men were currently receiving
instruction at the ACS school at Seattle, and

®(1) History of the Alaska Communication Sys-
tem (1945), Pt. II, Foreword, “The Aleutian
Movement” (hereafter cited as Hist of ACS), pp.
1-4. (See [Bibhographical Note]) Bound MS copy
in SigC Hist Sec File. (2) Hist Sec, Alaskan Dept,
Official History of the Alaskan Department, Ch.
XIV, “Communications,” passim. Bound MS copy
in OCMH.

* (1) Ltr, CG Western Defense Comd, to TAG,
1 Aug 41, sub: Alaska Sig com; (2) 2d Ind,
CSigO to TAG, 26 Aug 41; (3) 3d Ind, TAG to
CSigO, 11 Sep 41; (4) 4th Ind, CSigO to TAG,
16 Sep 41; (5) 6th Ind, CG Western Defense
Comd to TAG, 24 Sep 41; (6) Msg, O/C ACS to
CSig0, 22 Oct 41; (7) Ltr, CG Western Defense
Comd to CofS, 14 Oct 41. SigC AC-60 (676 ACS
Expansion). (8) Hist of Alaskan Dept cited n. 3
(2), p. 317.

®*The unit dated from 14 February 1918. WD
GO 18, 14 Feb 18. It was redesignated the 971st
Signal Service Company on 10 May 1943,
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110 recruits, basic military training.® Addi-
tional authorizations which followed
quickly—for 150 men in February, for 50
in March, for 245 in April—brought the
authorized strength to 916 men, although
actual strength at the end of April totaled
only 671.7

These men, plus a small group of civilian
employees at the Seattle headquarters, com-
prised the operators of the ACS radio net-
work, which with its connecting lines was
already an elaborate installation by ! Jan-
uary 1942, even though the expansion had
barely started. There were radiotelegraph,
and often radiotelephone facilities as well,
at twenty-three stations besides Seattle, from
Annette in southeastern Alaska to Point
Barrow in the far north. In addition to those
two, the stations were Ketchikan, Craig,
Wrangell, Petersburg, Juneau, Sitka,
Haines, Skagway, Yakutat, Cordova, Val-
dez, Anchorage, Seward, Kodiak, Kanaka-
nak, Bethel, Flat, Nulato, Fairbanks, Nome,
and Kotzebue. All the stations had radio
channels or landlines reaching out to com-
mercial stations or numerous other stations
maintained by the Navy, the Coast Guard,
the Department of Interior, the Bureau of
Fisheries, the Civil Aeronautics Administra-
tion, and the Canadian Government.®

For the administrative network necessary
to meet the wartime needs of the Alaska De-
fense Command, however, the existing fa-
cilities were not enough. The expansion

*Ltr, O/C ACS to CSigO, 12 Feb 42, sub: Bi-
weekly rpt on opns and expansion of ACS. SigC
AC-25.

" First Draft, Alaskan Communication System
History (hereafter cited as First Draft, Hist of
ACS), p. 175. (See Bibliographical Nofe.) Bound
MS copy in SigC Hist Sec File.

®(1) O/C ACS Rpt, Radio Facilities of ACS,
25 Apr 41. SigC AC-63. (2) First Draft, Hist of
ACS, p. 126, App. 38, Chart of ACS and Connect-
ing Lines, 1 Jan 42.
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plan involved setting up ten new ADC sta-
tions, and enlarging eleven existing ACS
stations. One step provided for restoration
of the Seattle-Seward ocean cable to per-
mit secret communication between the
Alaska Defense Command and the Western
Defense Command headquarters at San
Francisco. This cable was put into opera-
tion on 3 December 1941.°

A limited radio net, the first section of
the ADC net, could be brought into being
immediately, according to the November
1941 planning. It would consist of the con-
trol station at Anchorage, and substations
at Kodiak, Seward, Yakutat, and possibly
at Annette Island. Accordingly, the ACS
placed orders for equipment to provide a
carrier telegraph circuit between Anchor-
age and Fairbanks, and a Morse circuit be-
tween Seward and Anchorage, both to op-
erate over the open-wire lines of the
Alaska Railroad. These telegraph circuits
would operate exclusively in the ADC ad-
ministrative net, thus avoiding the necessity
for procuring special radio transmitters for
Fairbanks and Seward.

Meanwhile the ACS at Seattle over-
hauled all transmitters and other technical
equipment available there, and prepared it
for shipment to Anchorage. Before it could

be shipped, war struck, and the material -

had to wait for the hard-pressed Navy con-
voy escort vessels. The project was so ur-
gent, however, that the ACS felt compelled
to get the work started at once, using such
items of equipment as could be found to
make temporary installations which would
be replaced whenever more material be-
came available This was the pattern that
the ACS followed in every case.

? Msg, ACS Seattle to CG Fourth Army Presidio,
3 Dec 41. SigC 413.4 No. 1.
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The Anchorage station, WXFA, came
into the ADC net on 20 January. Work
started in February with the new materials,
but by that time new stations were coming
into the net so rapidly that installations
had to be made in a somewhat haphazard
manner to keep ahead. Antennas went up
in spots not entirely suitable. Temporary
control lines had to be strung to the trans-
mitter and receiver stations, and more oper-
ating tables moved into an already crowded
operating room. The ACS made arrange-
ments for its stations WVD, Seattle, and
WXE, Anchorage, to use Civil Aeronautics
Administration sending and receiving equip-
ment. In the event that enemy action or
anything else rendered the main control
cables inoperative, auxiliary ultrahigh fre-
quency equipment was installed at West
Seattle and at Fort Lawton to provide three
extra channels for transmitting and receiv-
ing. Anchorage was the heart of the com-
munication system; the circuits were the
arteries and veins which supplied the life-
blood. Four types of radio circuits (high-
speed, manual, teletype, and radiotele-
phone) and landline and telegraph circuits
came into Anchorage. Until late in the
war, when the westward movement had
pushed beyvond Alaska and the Aleutians
to encircle the Japanese homeland, An-
chorage was always in the throes of expan-
sion, improvement, and change. By the first
of June 1942, it had progressed to the point
where it could keep ahead of the new activi-
tics and accommodate additional stations
as they came into the network."

© (1) Ltrs, O/C ACS to CSigO, 9 Mar 42 and
20 May 42, sub: Biwcekly rpt on opns and expan-
sion of ACS. SigC AC-25. (2) Hist of ACS, Pt
III, “Anchorage,” pp. 4-5. (3) First Draft, Hist
of ACS, pp. 179-84.
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Kodiak, Otter Point, Dutch Harbor

In the first weeks of war, the expansion
plans moved anxiously forward toward
Dutch Harbor and Otter Point on Umnak.
Continuous wave transmission at both me-
dium and high frequencies from there to
ADC headquarters at Anchorage would be
provided, with each of the two new stations
manned by three ACS operators.”* By the
last week of December, Cold Bay and Port
Heiden on the Pacific side of the Alaska
Peninsula had been added to the lengthen-
ing list of ACS stations. The Seattle district
engineer of the Corps of Engineers had
agreed to undertake construction of build-
ings to house the equipment and men. At
Seattle the ACS was ransacking its stores
for extra equipment which could be thrown
into use at the new stations temporarily,
regular equipment not being expected for a
matter of several months. Each of the two
construction parties, with an officer at the
head, was to consist of only six soldiers and
five civilians. Three of the soldiers in each
party were to remain behind, when tem-
porary construction had been completed, to
establish initial communications.'

In refurbishing and enlarging the eleven
existing ACS stations included in the expan-
sion program, there could be no thought of
complete uniformity of equipment. Those
stations, built in the peaceful years when
the Army budget was lean, contained a col-
lection of equipment of such variety as the
budget had happened to permit during the
particular year when each was built. Among
the transmitters were several models of the

" Ltr, O/C ACS to CSigO, 16 Dec 41, sub:
Progress rpt of instls at Dutch Harbor and Otter
Point. SigC AC-25.

2 Ltr, O/C ACS to CSigO, 22 Dec 41, sub:
Prog rpt on instls of new stations in ADC expan-
sion program. SigC AC-25.
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DBR-1, put together in the ACS shop, and
known as the “Damn Big Rush” because
of the haste and improvisation which had
gone into its construction. The new equip-
ment to be added would all be of the same
standard design used in the new Alaska De-
fense Command stations. It included one
medium-frequency 750-watt transmitter {an
obsolete marine transmitter completely re-
built and modernized in the ACS shop at
Seattle); one high-frequency 300-watt
transmitter; two 15-kva auxiliary power
plants; an operating table and control equip-
ment; six combination high and medium-
frequency receivers; and a complete trans-
mitting and receiving antenna and ground
system, along with Quonset huts to house
both the equipment and the men.*

Although Anchorage held first priority in
the expansion of the Alaska Communica-
tion System stations, twenty others followed
closely. In order came Kodiak, Otter Point,
Dutch Harbor, and Yakutat, at all of which
construction was under way by April, Cor-
dova, Sitka, Fairbanks, Juneau, and a dozen
others.**

Mountainous Kodiak Island, which lies
at the mouth of Cook Inlet and forms the
irregular western shore of the Gulf of Alaska,
was of particular value strategically. The
Navy had its main base there; and nearby
the Army had built Fort Greely and named
it in honor of the Signal Corps’ famed Chief
Signal Officer and founder of the Alaska
system, Brig. Gen. Adolphus W. Greely.
When the Navy began building there in
1939, it found a small ACS station already
on hand in Kodiak village, a settlement of
Indian fishermen. Now in early 1942 the

™ First Draft, Hist of ACS, p. 180.

“Ltr, O/C ACS to CSigO, 7 Apr 42, sub: Bi-
weekly rpt on opns and expansion of ACS. SigC
AC-25,
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station was being enlarged to include a di-
rect Seattle-Kodiak high-speed radio circuit,
an ADC tactical circuit, equipment for the
aircraft warning flash radio net, and fire
control circuits for harbor defenses. Freez-
ing temperatures and high winds hampered
the work, but on 11 May the Kodiak-Seattle
direct circuit was established. In the same
month, an ACS engineer arrived to take
charge of the enlargement and installation
of the Fort Greely post telephone system;
a private contractor hired by the Navy had
started it, but his work had been unsatisfac-
tory to the post commander.”

In order of urgency after Anchorage and
Kodiak ranked the Otter Point project
(Fort Glenn) on Umnak Island, where an
important airfield was being built, and the
ACS station at Fort Mears, the Army post
at Dutch Harbor on Unalaska Island. One
of the small Signal Corps groups organized
at Seattle and 1st Lt. Richard R. Murray
had arrived in the area in February.
Through contrast, the two projects pointed
up the peculiar difficulties of Alaskan de-
fense construction. Unalaska Island had
fine harbors, but surrounding high hills and
mountains offered little space for air facili-
ties. Separated from Unalaska only by the
twelve miles of open water constituting
Umnak Pass, Umnak Island lay low and
flat; its terrain invited airfield construction,
but there were no harbors where ships could
anchor to bring in supplies.

Since the Navy had good radio facilities
already in operation at the big base at
Dutch Harbor, the Otter Point station drew
Murray’s attention first. The base which
was to become Fort Glenn was still a-build-
ing, with post headquarters temporarily lo-
cated at Chernofski, the most westwazd
point on Unalaska and the one closest to

" Hist of ACS, Pt. ITI, “Kodiak,” pp. 1-4.
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Otter Point across Umnak Pass. The only
communication was a tactical radiotele-
phone set operated by Coast Artillery men
in an abandoned Aleut Indian hut at Cher-
nofski. This set worked the Coast Artillery
set atop Mount Ballyhoo, near Dutch Har-
bor. Although the channel could handle
both continuous wave (code) and voice,
there were no code operators, so messages
went out by voice, the phonetic alphabet
being used for enciphered messages. Across
the pass at Otter Point, a Quartermaster
soldier operated a battery set borrowed from
a Navy gunboat. This set weighed almost
100 pounds, but was not very powerful.
The men had developed a sort of double-
talk as an informal cryptographic procedure
when discussing shipments on the air.

The channel of communication from the
United States to what would become Fort
Glenn was from Seattle to Anchorage by
Alaska Communication System facilities;
then by relay to NPR, the Navy station at
Dutch Harbor; then (by teletype if it hap-
pened to be operating and by messenger if it
was not) to Fort Mears’ post headquarters;
then to the post cryptographic unit for de-
ciphering; on to the commanding general
for his attention; after editing, back to the
cryptographic unit to be enciphered once
more; then by messenger once a day to the
Coast Artillery set on Mount Ballyhoo; via
that set to Chernofski; and finally, via voice
radio to the old gunboat set at Otter Point.
It took three or four days for messages to
arrive from the United States and, because
of the numerous relays and handlings, much
of the message matter was badly garbled by
the time it reached the ultimate recipient.®

Murray put three men trained in con-
tinuous wave transmission in each of the
three stations at Chernofski, Otter Point,

® Ibid., Pt. III, “Fort Glenn,” pp. 1-4.
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and Mount Ballyhoo. This speeded up mat-
ters appreciably. He installed a small
Intervox radiotelephone transmitter and re-
ceiver in a hut at Chernofski, and erected
an antenna for use with a similar set at
Otter Point. This system and a ship-to-
shore radio set installed on a tug took care
of ship and barge movements between Otter
Point and Chernofski. Meanwhile, the
radio equipment for the ACS station at
Otter Point had arrived ahead of the men
who would install it. They had been delayed
en route by the grounding of their trans-
port. The equipment was stored in tents
on the beach at Chernofski until it could be
moved by barge across Umnak Pass. There
were only five barges to move material, and
food and ammunition for the troops at
Otter Point had first priority. In succeeding
months, the ACS men were to learn much
of the difficulties of transshipping to Otter
Point. The number of supply ships coming
in exceeded the number of tugs and barges
available to haul the material across the
pass. Boxes containing material which
might be a part of a project shipment often
got separated from other boxes of a unit.
Each organization wanted its equipment
moved first. The post commander finally is-
sued an order prohibiting expediters from
individual units from going to Chernofski
at all, since, as an ACS liteutenant once
radioed, there would be “twenty or thirty
persons on the beach at Chernofski cutting
each other’s throats to get their equipment
moved first.”

Even though the material for the first
project was all gathered at Chernofski,
Lieutenant Murray learned that it might
be several weeks before he could get it
across the pass. When it was shipped to
Otter Point the second week in March, the
men were left at Chernofski without any
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immediate prospect of passage. A Navy de-
stroyer finally took them and their baggage
across, and they arrived at 1600 on 13
March, only to find that there were no liv-
ing quarters or tents available to them.
Before nightfall, a carpenter put up a struc-
ture known as a Yakutat hut, a windowless
affair 16 by 16 feet in size. This building
housed 9 men, but a month later a housing
shortage developed when 6 more soldiers
arrived from Seattle. Now the hut had to
serve as shelter for 15 persons.

By April all the antenna poles for the
radio station were up, and the wiring and
equipment installed in the main building:
a 20 by 20-foot frame structure erected on
the flat eastern end of Umnak Island. The
power plant was sheltered in a tent.”’

When this station serving Fort Glenn
opened for business on 20 March under the
call letters WXFN, its messages for the
United States could be relayed to Anchor-
age, which relayed them back to the Navy
station at Dutch Harbor. Here they were
turned over to the commanding general for
editing, censorship, or approval, after which
they were enciphered again, returned to the
Navy station, and retransmitted to Anchor-
age and thence to the United States over
ACS facilities. This awkward backtracking
was far from satisfactory, but the Coast Ar-
tillery station at Dutch Harbor operated on
a flash warning net of 2,092 kilocycles, and
the nearest frequency on which WXFN
could meet 1t was 3,885 kilocycles. To re-
ceive signals from WXFN the operator at
Dutch Harbor had not only to listen at
3,885 kilocycles, but also had to leave the
flash warning net, since the station had only
one battery-operated receiver. It was impos-
sible to use any of the ACS receivers because
no 110-volt power supply was available.

¥ Ibid., Pt. 111, “Fort Glenn,” pp. 1-5.
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This meant a return to the old system of
landline telephone circuits, radio stations,
radiotelephones, and messengers. In an ef-
fort to eliminate the cumbersome proce-
dure, Lieutenant Murray hurried back to
Dutch Harbor to set up a temporary station
there.

A temporary site on the swampy floor of
Unalaska Valley offered excellent ground-
ing possibilities, unusual in the Aleutians,
where the loose, porous volcanic ash, which
was the chief component of the soil, made
grounding difficult. Putting in 70-foot an-
tenna poles, built of 15-foot 4 by 4 timbers
spliced together with bolts, presented numer-
ous difficulties. Not the least of these was
the problem of getting tractors, since there
was a shortage of such motive power, and
the tractors on hand were constantly busy
hauling guns, ammunition, and supplies to
points otherwise inaccessible. The men work-
ing on the antenna poles always needed at
least two tractors, because one often bogged
down in the swampy ground and needed
the other to pullit out of the mud. Each pole
had to be sunk 5 feet in the top of a 20-
foot hummock of earth, for an effective
height of 85 feet, and braced and steadied
by guy wires attached to foot-thick piling
butts buried 5 feet deep.

Despite the hazards imposed by the un-
predictable Aleutian weather, including a
100-mile gale which swept through the val-
ley while the men were checking guy wires,
the temporary station went into operation
within a week’s time, making contact first
with Kanakanak, then Fort Glenn, and fi-
nally Anchorage. On 5 April the station took
over all Army traffic from the Navy station
NPR, and inaugurated commercial traffic
on 3 May."

®Ibid., Pt. 111, “Dutch Harbor—Before and
After Bombing,” pp. 6-13.
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The Attack on Dutch Harbor

By mid-May 1942 Army and Navy com-
manders had been alerted for an imminent
attack in the Aleutians.' At the Navy base
at Dutch Harbor, the Army post at Fort
Mears on Unalaska Island, and the airfields
at Fort Randall to the east and Fort Glenn
to the west, the meager military forces were
disposed as advantageously as possible to
meet the attack, which intelligence sources
estimated would occur the first week in
June.*” At the temporary ACS station at
Dutch Harbor, Lieutenant Murray and his
little crew of Signal Corps soldiers and
civilians buried the spare cash and a supply
of radio tubes behind the station, readied
slit trenches, and rehearsed arrangements
to burn the building and destroy the trans-
mitter if the post was overrun.®

On the morning of 3 June, radar on
board a seaplane tender in the harbor de-
tected the approach of enemy aircraft at
0540.* In the ACS radio station, a sergeant
tapped out a telegraph message for Anchor-
age: “Fort Mears is about to be bombed
by enemy planes.” Then he hastily sought
better shelter, for by that time Japanese
fighter planes were strafing the area. The
two enemy air strikes at Dutch Harbor that
morning destroyed or damaged a number of
Army and Navy installations. The most
critical blow of all, in the opinion of Air
Forces’ director of communications, Col-

* (1) Samuel Eliot Morison, History of United
States Naval Operations in World War II: 1V, Coral
Sea, Midway and Submarine Actions, May 1942—
August 1942 (Boston: Little, Brown and Company,
1950), 165-74. (2) Craven and Cate, The Army
Air Forces, 1, 464,

* Morison, History of U. S. Naval Operations,
1V, p. 166.

3 Hist of ACS, Pt. IT1, “Dutch Harbor,” p. 1.

® Morison, History of U. S. Naval Operations,
1V, p. 176.
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onel Marriner, was the loss of Signal Corps
equipment intended for a radar installation
at Cape Wislow on Unalaska Island. This
equipment and a medium-frequency radio
transmitter were destroyed in a warehouse
fire touched off by the bombing at Fort
Mears. Replacements were not available ex-
cept at the cost of sets scheduled for delivery
to the South Pacific bases.”

The next day, when the enemy fighters,
dive bombers, and high-level bombers re-
turned for another attack, they struck re-
peatedly at the Navy radio station, particu-
larly at the steel towers. They scored no
direct hits, but they smashed tubes and
knocked down the receiving antennas. No
planes came near the ACS station, which
continued to handle communications for
the area while the Navy station, with its
receiving antennas knocked out, could only
send “blind.” Apparently the Japanese did
not suspect the presence of a second station
at Dutch Harbor, since they concentrated
their attack on the Navy towers. The ACS
station no doubt escaped notice because its
antenna poles were grouped inconspic-
uously, near a number of power poles. From
the air it was difficult to detect.

Across Umnak Pass at Fort Glenn, the
Japanese were unpleasantly surprised to find
an American airbase at their backs. In the
fog and mist which covered the islands, the
Japanese did not notice the Umnak air-
strip on the first raid, but found an obvious
target in the Alaska Communication Sys-
tem station standing in the open on the
flat beach, surrounded by antenna poles.
Fighters strafed the station area with ma-
chine gun fire, but inflicted no damage. On
the second day, the invaders did not get

*(1)Craven and Cate, The Army Air Forces, 1,
469. (2) Hist of ACS, Pt. III, “Dutch Harbor,”
pp. 2-5.
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near the station, possibly because this time
the Japanese planes from one carrier had
unwittingly selected the western end of
Unalaska Island as their rally point. There
they were met by American fighters from
Fort Glenn, P—40’s which engaged the
Japanese dive bombers and fighters in air
battles through the 500-foot overcast.*

The Repercussions of Dutch Harbor

The Japanese had planned the Aleutian
attack as the northward prong of a co-
ordinated campaign reaching out into the
Central Pacific toward Midway Island.
The southward prong was snapped off by
the naval and air battle of 3-6 June off
Midway Island. Though the Japanese plan
to take Midway had failed, the Aleutian
attack had yielded a consolation prize. Be-
tween 7 and 21 June, the enemy forces oc-
cupied Attu and Kiska in the outer Aleu-
tians. To prevent development of either
island as a major enemy base was im-
portant. Wherever American forces garri-
soned Alaska, reinforcements now moved
in. Crews worked harder and longer on the
Alcan Highway, the military supply road
begun in March 1942 and now pushing up
north on its inland route. Communication
projects not yet completed assumed greater
urgency, and plans for new ones were born.

At Dutch Harbor, meanwhile, Lieuten-
ant Murray had been fretting over delays
in building the permanent Alaska Commu-
nication System station. As a matter of fact,
until the Japanese attack, the plans for a
permanent Army communication station
in the Dutch Harbor area were not firm,
It was felt that perhaps the Navy station

#(1) Hist of ACS, Pt. III, “Fort Glenn,” pp.
5-6. (2) Craven and Cate, The Army Air Forces,
1, 466-67.
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should handle military communications for
Dutch Harbor, primarily a Navy base, while
the ACS temporary station acted as an
auxiliary. After the bombings, doubts about
the need for more communication facilities
vanished. Orders went out to erect a bomb-
proof shelter for the permanent ACS sta-
tion, and to connect Dutch Harbor and the
Fort Glenn airfield by an ocean cable to
provide communication privacy.

While crews blasted away a rocky hill-
side to provide the bombproof shelter, the
cableship Restorer came up from her pre-
vious assignment at Petersburg in south-
western Alaska to make the Mears-Glenn
lay. Still in her holds were about 120 miles
of deep-sea repair stock cable belonging to
a commercial company. This cable con-
tained almost 500 pounds of copper per
mile, four times as much as was contained
in the cable the ACS used ordinarily, But
as it turned out, it was also the only cable
available anywhere on the west coast, and
the ACS requisitioned it at a cost of
$154,482.%

The actual laying of the cable proved to
be uneventful. The weather was best at
that time of year, and the Restorer made
the run from Juneau to Dutch Harbor in
ten days. Thick fog and high winds ate up
three days’ time, but within a week the 73-
mile lay between Fort Mears and Fort
Glenn was completed, as well as the 12-mile
lay across Umnak Pass to Chernofski. The

" Hist of ACS, Pt. ITI, “Dutch Harbor,” p. 16,
and “Foreword to Voyages of Cableships,” passim.

The lack of cable and cable machinery led di-
rectly to the development of a new American in-
dustry, cable machinery design and manufacture.
Previously such equipment had always come from
England, but by the close of the war, a thriving
development was under way by a Seattle concern,
Sundfelt Equipment Company. History of the
Plant Engineering Agency, p. 214. SigC Hist Sec
File.
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cables opened for traffic late on 1 July
1942.%

The cable gave trouble at first. Initially,
it was a problem of different transmitting
procedures; at one end of the line the AGS
operators used one sort, while at the other,
tactical operators used another. Then the
poorly insulated field wire landlines at the
end proved unable to withstand the ravages
of tractor cleats, and the circuit had to be
rerouted through post telephone cables lo-
cated conveniently nearby. Trouble with the
shore-end cables developed next. With no
heavy-duty cable available, the smaller
deep-sea cable had been run right up to
the cable huts on the beach. But the rough,
rocky beaches and the frequent storms soon
damaged the shore ends of the cable, and
ship anchors broke it. The Restorer came
back in September, repaired the cable, and
substituted heavier shore-end lines.*” After
that the cable operated so successfully that
late in the year the commanding general of
the Western Defense Command asked for
a complete cable system connecting An-
chorage with all stations on the Aleutian
chain.*

Of the ten new Alaska Defense Command
stations to be built, six had not yet been
started when Dutch Harbor was attacked.
They were Boundary, later known as North-
way, Big Delta, Gulkana, Galena, Naknek,
and the Bethel airfield station. The material
had been on hand in Seattle since April, but
shipping space was scarce, and the ACS
engineering organization which would han-
dle the projects had not been completed.
Now the matter could wait no longer.
Emergency stations must go in at once. Col.

Fred Andrews, chief of the Alaska Commu-

* Hist of ACS Pt. ITI, “Wartime Voyages of
Cableship Restorer,” pp. 1-13.

# Ibid., Pt. 111, “Dutch Harbor,” pp. 16-18.

*® Hist of Alaskan Dept, p. 327.



CABLE-LAYING OPERATIONS IN ALASKA. Cable is shown being laid along the
shore at Fort Mears, above. Below, the cableship Restorer.
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nication System, sent Maj. Charles F. Fel-
stead northward to build the stations and set
up the engineering organization without
further delay.

Major Felstead and Alfred K. Robinson,
chief civilian radio engineer for the ACS,
arrived in Fairbanks on 17 June. Within
twenty-four hours they had combed the
town for good radio receivers and transmit-
ters, and had bought four of each from local
radio amateurs. They had located a fifth
set, owned by the ACS operator at Bethel,
M. Sgt. Kenneth A. Vandewater. They had
commandeered six trained men from the
Fairbanks ACS station, and had formed
them into three two-man teams, one opera-
tor and one technician to a team. They had
furnished each team with a transmitter and
a receiver, a doublet antenna already cut to
frequency, a telegraph key and headphones,
and switches for transferring the antenna
from transmitting to receiving. They had
persuaded the Civil Aeronautics Adminis-
tration to give the new stations temporary
houseroom in CAA station buildings at
each site, and to provide power from CAA
power supply units,

Early on the morning of the second day,
the three teams set out from Fairbanks with
their radio equipment, sleeping bags, and
a week’s supply of C rations. They headed
southeast, one team traveling by commer-
cial airplane for Northway, near the Yukon
Territory line, while the others drove ACS
trucks southeast on the Richardson High-
way to Big Delta, at the junction of the
Tanana and Delta Rivers, and then farther
south to Gulkana on the Gulkana and
Copper Rivers.

Those were the longest days of the year.
The sun barely dipped below the horizon
for an hour each night, and the men,
snatching only a few hours’ sleep, worked
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almost around the clock. In that heavily
wooded section of Alaska there was no need
to set antenna poles; trees would do.

By evening of 19 June radio contact was
established between Northway, Big Delta,
and Fairbanks. By the next day Gulkana
was on the air and in contact with Big Delta
and Anchorage. Meanwhile, to the south-
west of Fairbanks at the Bethel station on
the Kuskokwim River, Sergeant Vande-
water had sent a man across the river to the
site of the proposed Army airfield to estab-
lish a temporary ADC station. It was in con-
tact with the Bethel station on 20 June. By
that time, the technical men from each of
the installation teams sent to Northway and
Big Delta had returned to Fairbanks, leav-
ing the operators behind to man the sta-
tions. The technicians started out again
with the last of their receivers and trans-
mitters, this time due west for Galena.
Within twelve hours that station, too, was
in operation.

Thus within a space of three days and in
a giant circle from Fairbanks, five of the
six remaining stations of the Alaska Defense
Command now were put in operation on an
emergency basis. A week later Engineer
troops arrived at these points to establish
construction camps. The regular equip-
ment for the permanent stations, delayed
by lack of shipping space, did not arrive
until July.®

Naknek, the site of the sixth station
southeast of Fairbanks on Bristol Bay, was
still partially iced in when Dutch Harbor
was attacked. ACS engineers were already
on the spot waiting when a task force vessel
anchored off shore on 3 July and started
lightering men and equipment ashore at
high tide, the only time barges could ply

* First Draft, Hist of ACS, pp. 200-202.
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the shallow river. The station went on the
air the next day, 4 July, relaying through
Kanakanak, and a month later made con-
tact with Anchorage to complete the first
phase of the northern chain.*

Of the eleven existing ACS stations origi-
nally slated for expansion, Sitka had been
rather far down on the list. Now as the site
of the third-ranking naval base in Alaska it
acquired new importance. With a crew of
eight enlisted men and one civilian engineer,
Ist Lt. Charles M. Beach arrived at Sitka
in mid- June to remove the transmitter from
its location in the middle of town to a re-
mote site several miles away. He was also
to construct a control cable from the opera-
ation site in Sitka to the transmitter site and
to rearrange the operations layout.

Because Sitka, the old Russian capital of
Alaska on Baranof Island in southeastern
Alaska, lies in a heavily wooded area, the
Seattle headquarters had assumed that poles
would be available locally. Beach found
that actually there were none to be had, and
thcre were no logging operations going on
in the vicinity. He and his crew turned
loggers for a few weeks and cut their own
poles, including several 90-footers. This sit-
uation immediately increased their difficul-
ties, for the weight of a green pole is three
times that of a seasoned one. To add to his
woes, the lieutenant found that although
he had six men fresh from a three months’
training course at Fort Monmouth and clas-
sified as linemen, five of them had never
had on a pair of climbers, much less climbed
a pole. He set out to teach his “linemen” a
lineman’s most fundamental requirement.*

Meanwhile, no one was sure what had
happened in the Pribilof Islands. Rumor
had it that the Japanese had occupied the

 Hist of ACS, Pt. 1II, “Naknek,” pp. 1-3.
% Ibid., Pt. 111, “Sitka,” pp. 1-5.
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tiny, isolated islands in the Bering Sea, and
were preparing to move against the main-
land to take Nome. In peacetime the islands
operated under the jurisdiction of the Fish
and Wildlife Service, but natives and gov-
ernment officials had been evacuated hur-
riedly after the Dutch Harbor attack. On
Sunday morning, 7 June, ACS headquar-
ters at Anchorage received orders to get
four men ready to leave that afternoon for
an unknown destination. There was no time
to pick and choose; four privates were se-
lected at random out of a group of newly
arrived men, and told to get ready to leave
with the Army intelligence teams, which,
they eventually learned, were headed for
the Pribilofs. Two ACS men were to be
stationed at St. Paul, and two at St. George.

When the first pair, Privates Mackie and
Phillips, arrived at their destination on St.
Paul Island on 22 June, they found the area
deserted but unmolested. In hurried flight
after the Dutch Harbor bombings, the na-
tives had left everything they could not
carry with them. The two soldiers, fur-
nished with emergency equipment only,
had been told to make use of anything still
left on the island. They established contact
the first day with the other two operators
at St. George, and then set about ener-
getically taking stock of material on hand
and helping to set up the outpost. They
started 24-hour radio watch, insofar as the
equipment would permit, rigged blasts
which could destroy the radio station in
case of attack, and settled down to the job
of repairing and improving facilities, work-
ing usually 16 to 17 hours a day. Traffic
was light; the men sent out one message a
day, and few came in. During flying hours
they kept continuous watch on aviation fre-
quencies for flash information. On St.
George Island, the second team led a simi-
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lar existence. By August the men were ap-
prehensive about what life would be like on
the barren islands during the winter. Then
came word that troops would be landed
before winter, and the outposts manned.

This was the beginning of the stations in
the Pribilofs: a matter-of-fact handling of a
difficult and dangerous assignment that was
to earn all four young soldiers praise from
Colonel Andrews, who pointed out their
“unusually capable solution of field engi-
neering problems that would normally have
called for engineer or non-commissioned of-
ficers of considerably greater rank and ex-
perience.”

Signal equipment for the Fort Morrow
station at Port Heiden on Bristol Bay left
Seattle inlate June with the Engineer troops,
and Ist Lt. Harold A. Cordes took along
a portable 30-watt transmitter, receiver, gen-
erator, and antenna. When four more ACS
men arrived at the station a few days after
the first group, they brought with them a
100-watt transmitter capable of contact
with Anchorage. The men still lacked many
things they needed to build the station: sev-
eral kinds of wire, fittings and couplings,
insulators, cement, rope, gasoline, and oil.
Ingenuity cured some shortages; for exam-
ple, no bowl-type insulators were sent, so
the men used two kitchen mixing bowls.
Borrowing overcame other shortages. Lack-
ing enough wooden poles for transmission
lines and antennas, they borrowed wooden
pilings from the Engineers. The miscellane-
ous shortages were funny but exasperating:
there were only three legs for the operations
table; a heating stove, but no cook stove;
an ironing board, but no iron; ten doors
for Quonset huts, but no hardware with
which to hang them.®

# Ibid., Pt. 111, “Lonely Vigils in the Pribilofs,”

pp. 1-11,
¥ Ibid., Pt. 111, “Fort Morrow,” pp. 1-11.
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Hasty outfitting for the project accounted
for some deficiences, but to a greater de-
gree they reflected the universal shortage
of materials and shipping space. Supply
agencies had to shortchange many a re-
quisition, sending half a supply-loaf in the
hope that it would be better than none at
all. Troops in Alaska lacked many items in
the summer of 1942; among others, field
switchboard equipment, telephones, and
wire, requisitions for which remained un-
filled.* To men living in remote posts under
the threat of enemy attack and without ade-
quate communications protection, the short-
age of equipment in the early part of the
war was often incomprehensible. It was nat-
ural that they should see only their own
problem, and not see it in relation to the
whole war situation. It was difficult for them
to understand that their lack of equipment
was not a malignant fault of Army red tape
or negligence. Officers who might be inex-
perienced in military supply matters had
small realization of the time involved in pro-
ducing and transporting material, in mo-
bilizing and training men, or of the greater
urgency of the situation at other points on
the world-wide battlefield. In April 1942,
an officer stationed at Anchorage made a
plea for a “small reserve” of 15 student radio
operators, six emergency power units with
some cable, two complete high-frequency
and two low-frequency radio stations, and
four complete transceivers of a type similar
to the walkie-talkie sets. It was not too much
to ask in order to bring about the service
which the station wanted to provide. It was,
however, more than a hard-pressed Signal
Corps could give under the carefully con-

“Rpt, Lt Col W. C. Henry, SigC, to Dir of
Army Com Sv, sub: SigC svs and facilities in
Alaska as of 20 Aug 42. Hereafter cited as Henry
Rpt. SigC 319.1, Inspec Rpts, 1.
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sidered priorities of men and materials at
that time.*

To alleviate the supply problem in Alaska
was precisely the task of the Anchorage en-
gineering and supply division which Major
Felstead had been directed to set up. It
could not create material where none ex-
isted, but it could solve many a problem
imposed by time and distance. It could even
build or improvise equipment from odds
and ends of material purchased locally. Best
of all, to a certain extent it could reassure
the men in the field that they were not for-
gotten. When Major Felstead flew to An-
chorage from Fairbanks on 21 June, he
found the town already overflowing with
war workers and government agencies. The
only space available to the Alaska Commu-
nication System was a single large room in
the basement of the Federal Building. There
on a stool at the drafting table in the other-
wise empty room Major Felstead found his
office force: a single disconsolate soldier
who had been assigned to occupy the room
during the day to prevent its confiscation by
some other government agency in the build-
ing.

During the next few weeks the engineer-
ing section grew up, its growing marked by
battles for more office space, more person-
nel, more equipment, more motor transpor-
tation. By August warehouse space had
overflowed the 25 by 100-foot chicken
house, which was the only spot available
at first, into a three-story building that pro-
vided 10,000 feet of floor space. The organ-
ization included a purchasing section to
acquire local material, and a separate cloth-
ing section which outfitted newly arrived
personnel. As time went by, the constant

®Ltr, O/C Anchorage, Alaska, to O/C ACS,
15 Apr 42, sub: Res equip, apparatus and pers,
Anchorage. SigC ACS (PEA, Philadelphia).
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movement of engineering and construction
men through Anchorage made the clothing
section particularly valuable. Often men ar-
rived in Anchorage without the proper
clothing for the particular location where
they were to be stationed. In northern
Alaska, they needed heavy parkas, kersey-
lined trousers, and boots or overshoes, but
in the Aleutian area, they required lighter
clothing with rubberized parkas and trous-
ers to keep out the perpetual dampness.
The engineering organization still lacked
adequate office space. In August 7 officers,
1 warrant officer, 34 enlisted men, and 6
civilians comprised the staff. The supply
warehouse and motor transportation men
were stationed at the warehouse, and the
engineers were usually in the field, but the
27 people stationed at the main office fell
over one another trving to crowd themselves
in at their desks in the single basement room.
Major Felstead appealed to General Buck-
ner to intercede for an order from Washing-
ton evacuating from the building all or-
ganizations whose work was not essential
to the war effort. This effort bore fruit in
August.*

The Alcan Highway

When, in March 1942, American engi-
neers about to begin work on the Alcan
Highway jumped off into the Canadian
wilderness from the railhead at Dawson
Creek, British Columbia, they had to have
communications, first at their base camp in
Fort St. John, forty miles beyond Dawson
Creek, and later at successive camps along

the trail as they pushed toward Alaska.

® (1) Rpt 4, Army Com Br OCSigO to Prog and
Stat Br, 20 Aug 42. SigC AC 319.1 Digest, 30 Jul
42-1 Dec 44. {2) First Draft, Hist of ACS, pp.
202-07.
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Also their construction parties needed mo-
bile communication units to keep contact
with their bases. Three types of communica-
tions were planned to serve the pioneer tote
road and later the completed highway:
radio, telephone, and teletype, in that order.
Radio, the most portable and easily in-
stalled, would go in first. After it would
come a 2,020-mile telephone line which
would also carry facilities for teletype, from
Edmonton in Central Alberta to Fairbanks
in interior Alaska.

Plans called for two sectors, one in the
north centered at Whitehorse, in Yukon
Territory, and another in the south. extend-
ing from Fort St. John to Watson Lake.
Operating out of each sector would be three
16-man Signal Corps teams, one for each
of the six Engineer regiments on the road.
Each team would have a base section of
four men, who would operate a fixed 250-
watt radio station to maintain contact with
the other men of the detachment, who
would operate mobile units of SCR-193
transmitting and receiving sets installed in
command cars to accompany the construc-
tion parties on the road. In addition, there
would be a railhead signal detachment of
five men operating a 75-watt fixed station
at Dawson Creek. While the mobile units
would keep contact with their respective
base section stations, the base stations in
turn would communicate with each other
and the railhead station, and would relay
their messages to the United States through
the Alaska Communication System station
at Ketchikan, WXH, in the Alaskan pan-
handle 450 miles west of Fort St. John. At
Fort Lewis, Washington, men of the 60th
Signal Battalion had been training for as-
signment to the Alcan project. But there
had been too little time to do a thorough
training job. Of the sixteen men attached

137

to the 18th Engineer Regiment, for exam-
ple, ten had received very little training,
and two of them only two or three hours.
Before he left Seattle, the sergeant in charge
of the group bought $1.98 buzzers that
sounded like doorbells; when the group ar-
rived at Whitehorse he set the men to work
in code classes using these buzzers.*

By 22 April the detachment of five men
had already set up a small 75-watt station
at the railhead, Dawson Creek, to com-
municate with Fort St. John. The station at
Fort St. John, WXCD, was scheduled to go
on the air and work Ketchikan beginning
5 April, but delays and difficulties inter-
vened. Station WXCE at Fort Nelson, 200
miles farther to the northwest, got in touch
with Ketchikan on 29 April. Contact was
not good, both because of high frequency
fadeouts common in northern latitudes, and
because the student operators were slow and
inexperienced.”

But student operators could and did im-
prove fast. Some of the command cars
worked along supply routes. Others bumped
and lurched right behind the giant bull-
dozers that were cutting the highway out of
the virgin wilderness, Camps moved every
two or three days, and the signalmen moved
with them. They slept in tents or on the
ground through the cold, early spring

¥ (1) Ler, CO Ft. St. John Sector, Aléan High-
way, to CO’s All Units and Detachments, Ft. St.
John Sector, Alcan Highway, 1 Jun 42, sub: Sig
plan. SigC OT 320.2 Northwest Service Command,
General 1942-43, (2) Memo, Alaska International
Highway, 22 Apr 42. SigC 676.3 (GC CEB) Alas-
ka. (3) First Draft, Hist of ACS, pp. 213-14. (4)
Interv, SigC Hist Sec with 2d Lt C. V. Connellan
(formerly radio operator at Whitehorse, Y. T.),
9 Nov 43.

# (1) Ltr, OCSigO, to O/C ACS, 2 Apr 42,
sub: Estab of scheds; (2) Copy of ACS msg, 29 Apr
42; (3) Ltr, Actg O/C to Traffic Div OGCSigO,
sub: Tests, Ketchikan-Ft. Nelson Circuits. SigC
676.3 (CC CEB) Alaska.
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weather, through the mud and mosquito-
ridden late spring, the dry, dusty, insect-
laden summer. Operational and routine re-
ports formed most of the traffic, but there
were life-and-death messages, too. Radio
directed rescue parties seeking lost men,
sought and gave medical advice, warned of
forest fires and bad stretches of road that
had been gulped down by the custardlike
muskeg.*

Useful as the mobile units and base sta-
tions were, the Corps of Engineers, the
Alaska Communication System, and the
Army Air Forces knew that radio transmis-
sion was not entirely satisfactory in the
northwest. Atmospheric and magnetic phe-
nomena caused serious interference, Fur-
thermore, no matter how adequate the sta-
tions and frequencies, or how regular the
transmission and reception, there was no
guarantee of security. The problem became
even more acute as each new radio circuit
was established. A wire system to supple-
ment radio seemed the answer.*

In March 1942 the Chief of Engineers
had asked the Chief Signal Officer to submit
recommendations for wire communication
along the Alcan Highway to augment
radio. Without a doubt, in less trying
times the Signal Corps, an old hand at
telephone line construction, would have
welcomed such a challenging opportunity.
But signal construction units were in de-
mand at Allied bases everywhere. None
could be spared without proof that a tele-
phone line in Alaska was a critical military
necessity. Additionally preliminary estimates
indicated that the pole line would require at
least 3,000,000 pounds of copper. Copper

® First Draft, Hist of ACS, pp. 210-15.

“ Capt Sidney L. Jackson, Stringing Wire To-
ward Tokyo: A Brief History of the Alaska Military
Highway Telephone Line (1944), SigC historical
monograph E-1, p. 6. SigC Hist Sec File.
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was in critical supply, and what there was
of it would have to be hoarded for the most
urgent military uses. These were the con-
siderations that shaped General Olmstead’s
reply: that the desired wire project should
be based upon military necessity after the
highway had been completed.

In other words, the Engineers would
have to get along as best they could with
only radio facilities while the pioneer road
was being built, and the Signal Corps
would continue to do as it had been di-
rected, to build the minimum facilities for
handling of message traffic essential to the
war effort. Nevertheless, the Engineers,
joined now by the Public Roads Adminis-
tration, which would build the finished
highway to replace the Engineer-built
pioneer road, pressed the matter. The origi-
nal directive on the highway was silent
regarding signal communications, and the
Chief Signal Officer agreed that it would
be proper to carry the matter to “higher
authority”’: to the Commanding General,
Services of Supply. Tentative details set
forth on 4 June in a letter from the Chief
Signal Officer to the Director of Require-
ments proposed one phantom group, con-
sisting of four wires placed on a pole line
having 40 poles per mile, to provide two
physical circuits, one phantom circuit, and
four grounded telegraph legs; as well as
one three-channel carrier system which
would make available three talking chan-
nels, one of which would be modified to
provide for five to seven telegraph channels.
Such a line would cost about $1,600,000
and could be finished at the same time as
the road.*

(1) Ibid., p. 8. (2) 1st Ind, CSigO to CE,
26 Mar 42, to Ltr, CE to CSigQ, 18 Mar 42, sub:
Wire sv for const crews, International Highway.
SigC OT 320.2 Northwest Service Command, Gen-
eral 1942-43.
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Two weeks later the Services of Supply
granted permission to build the wire line,
and directed the Chief of Engineers to make
the necessary funds available to the Signal
Corps. Even before the project was ap-
proved, and in the next few weeks there-
after, a series of conferences got under way,
in Washington, D. C., and Seattle. By
August, after a long second look at the whole
undertaking, the Signal Corps found that
its relatively modest proposal had grown
enormously in scope and estimated cost.
Rather than a phantom group and one
three-channel carrier circuit, the Fairbanks-
Edmonton network now envisioned called
for two carrier circuits to provide five carrier
telephone channels, three voice-frequency
circuits, twelve through telephone circuits,
and two or three local telegraph circuits.
Connections with the United States would
be established by means of a third carrier
system linking Edmonton and Helena, Mon-
tana, and including two carrier telephone
channels and twelve telegraph circuits. The
cost had been revised upward to about
$4,300,000.*

A large number of organizations were con-
cerned in some manner or another in the
project. The two most important were the
Corps of Engineers, which was building the
pioneer road and which was responsible for
construction projects for the Army, and the
Western Electric Company, which con-
tracted with the government to furnish
much of the equipment and the civilian spe-
cialists who would make the actual installa-
tions.* But at one time or another, the Sig-
nal Corps dealt with an imposing list of
government agencies and private concerns.

“ (1) Jackson, Stringing Wire Toward Tokyo,
pp 9-10. (2) Memo [Army Com Div OCSigO)] for
Gen Stoner, 25 Aug 42. SigC AC-77 Alaska.

* Jackson, Stringing Wire Toward Tokyo, pp.
52-53.
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Included were the Royal Canadian Corps
of Signals, Royal Canadian Air Force, Ca-
nadian Department of Transport, Rural
Electrification Administration, Public Roads
Administration, Army and Navy Electronics
Production Agency, War Production Board,
Transportation Corps, Quartermaster
Corps, Army Air Forces, Alaska Defense
Command, Northwest Service Command,
Northern Alberta Railways Company, Al-
berta Government Telephones, Canadian
National Telegraphs, Bell Laboratories,
Graybar Electric Corporation, Railway
Express Agency, Miller Construction Com-
pany, and Onan-Smith Construction Com-
pany.**

The outlines of the Signal Corps’ organi-
zation for the project began to take shape
by the end of August 1942. Within the Of-
fice of the Chief Signal Officer, the ex-
panded Plant Division would have primary
responsibility. To Maj. Ora F. Roberts, of-
ficer in charge of the wire section of Plant
Division, would fall the ticklish job of di-
recting ACS field force construction. He was
to find that his most baffling questions would
be posed not by nature, but by the admin-
istrative jungle into which he was about to
plunge.*

To relieve him of the radio installations
along the highway and on the Canol pipe-
line, now making its entry on the north-
west stage, Roberts would have the services
of Capt. Burton Cole, a Western Electric
engineer commissioned directly from civilian
life. Since there were not enough Signal
Corps construction troops to go around, ci-
vilian crews would have to be used to build
the pole line. Capt. Henry H. Bartlett, who

“Ibid., p. 72.

(1) First Draft, Hist of ACS, pp. 231-33. (2)
Rpt 4, Army Com Br OCSigO to Prog and Stat Br,
20 Aug 42. SigC AC 319.1 Digest, 30 Jul 42-1
Dec. 44.
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OPEN-WIRE LINE IN ALASKA. A section of the line between Fairbanks and Big
Delta. A feeder line of the Canol pipeline is discernible parallel to the wire line on the ridge in

the background.

had made a survey of the proposed pole
line for the Chief Signal Officer in the sum-
mer, was transferred from the Plant Divi-
sion to take charge of the telephone line
engineering and to supervise the civilian in-
spectors who would check the work of the
contractors. Capt. Earl A. Burdick would
assist.

Telephone repeater stations were to be
spaced at 100-mile intervals along the high-
way, each at or near a military camp. To
supplement the telephone line and to pro-
vide service if any part of a 100-mile section
of line should go down under the assaults
of the hazardous winter weather, there
would be 125-watt radio stations at each
of the telephone repeater stations. In an
emergency a circuit could thereby be

patched over from the telephone line to the
radio channel from one station to the next,
assuring one voice channel regardless of the
condition of the telephone line. The 843d
Signal Service Battalion would be organized
and trained at Fort Lewis, Washington, to
furnish the operating personnel.

Thus in the summer months of 1942 the
plans were laid and the organization assem-
bled for one of the most spectacular and
imposing communication accomplishments
of the Signal Corps in World War II. The
most modern telephone equipment was
rushed into an unmapped wilderness, and
the longest open-wire line in the world
built in the phenomenally short time of
fifteen months: a feat that in normal times
would have required years of effort. It was
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hardly to be expected that so prodigious a
task, with construction problems com-
pounded by the time limits imposed, could
have been accomplished without bickering,
mistakes, and confusion. Ultimate evalua-
tion must count the project a brilliant suc-
cess. Initslatter phases, the operation moved
with remarkable smoothness. But the late
summer months of 1942 constituted a period
of uncertainty, of divided authority, and of
conference table wrangling from one end of
the continent to the other.*

Canol and the Northwest Ferry Route

Technically distinct from the Alcan
Highway, but tied to it by geography and
by the total defense plan, were two other
undertakings: the Canol pipeline and the
northwest ferry route to Alaska.”

The Canol project got under way in the
spring of 1942. Plans called for drilling
wells in the inaccessible oil country near
Fort Norman on the Mackenzie River, and
for building a pipeline and pumping sta-
tions to deliver the oil to a refinery to be
erected near Whitehorse, Yukon Territory.
The gasoline from the refinery would be
used to fuel airplanes at the major airfield
at Whitehorse, and at other Canadian and
Alaskan fields. From the refinery at White-
horse tank trucks would carry gasoline over
the Alcan Highway south to fields at Wat-
son Lake, Fort Nelson, and Fort St. John
in Canada, and north to Northway, Big
Delta, and Fairbanks in Alaska. These air-

*® First Draft, Hist of ACS, p. 230. Signal Corps’
share of the Alcan Highway development is dis-
cussed further, pp. 481-86, below.

‘" For a general discussion of the Alcan Highway
and Canol projects, see Karl C. Dod, The Corps of
Engineers: The Army Engineers in the War against
Japan, a forthcoming volume in UNITED
STATES ARMY IN WORLD WAR II
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fields were stepping stones of the northwest
ferry route, over which aircraft from the
United States were ferried first to Edmon-
ton, Alberta, and then to Fairbanks or
Nome for delivery to pilots for the USSR.
The same air route served the air transport
service, bringing in large quantities of sup-
plies and men to Alaska.*

To provide the Corps of Engineers on
the Canol route with communication at
their various camp sites, ACS enginecrs
planned and laid out communication sys-
tems, while soldiers from the 838th Signal
Service Company manned the radio sta-
tions and headquarters center. At some
points, the ACS built short telephone lines.
By fall 1942, when it was decided to con-
tinue operations during the winter, air-
plane landing strips were being planned at
points along the river route, and Signal
Corps men were busy moving fixed radio
stations to the landing strips, or construct-
ing telephone lines from the strips to the
radio stations.*

Meanwhile, in Alaska, the Aleutians, and
Canada, the Alaska Communication Sys-
tem was completing the engineering, pro-
curement, and installation of important
radio equipment for the Army Airways
Communication System. By Army regula-
tions, the Signal Corps was responsible for
providing the equipment, and for installing
it, while the Air Corps was responsible for
control and operation.” Although the Sig-
nal Corps in the early part of the summer of
1942 had practically relinquished its Army
Airways Communications System duties in
other areas to the Air Corps for want of a

* First Draft, Hist of ACS, pp. 220-29.

¥ Ibid., p. 225.

* Hist Br Hq AACS AAF, The Army Airways
Communications System, pp. 227-28. Hereafter
cited as Hist of AACS. AF Archives 2690-1.
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competent field organization, in Canada and
Alaska it could depend on its experienced
engineers within the Alaska Communica-
tion System.

Two nets were planned at first, extending
from the panhandle of Alaska out through
the Aleutians to Umnak. The north net
was to consist of Ladd Field, Fairbanks,
WZY ; Elmendorf Field, Anchorage, WXZ;
Gulkana, WXXB; Northway, WYSL; Mc-
Grath, WYSE; Galena, WYSM; and
Nome, WYSG. In the south would be Fort
Glenn, WYSI; Fort Randall, WYSH; Nak-
nek, WYSD; Bethel, WYSF; Woody Island
(Kodiak), WYSK; Elmendorf Field; Cor-
dova, WYSC; Yakutat, WYZY; Juneau,
WYSA; and Annette, WYZF. The north
net operated on five frequencies, with four
spares; the south on four frequencies and
four spares. As new Aleutian and Alaskan
stations were activated, they would take
their places in the south net. About six weeks
after Pearl Harbor, the installations at
Nome, Bethel, Naknek, Kodiak, Cordova,
Cold Bay, Fort Glenn, McGrath, Juneau,
and Gulkana were authorized. Northway
was added 12 April, and other sites were
selected subsequently. By the first week in
May, the station at Elmendorf was 75 per-
cent, and the one at Ladd Field 95 percent,
complete.”

The Army Airways Communications Sys-
tem complained that the Alaska Commu-
nication System was sometimes unable to
supply radios. These the Air Corps pro-
ceeded to acquire however it could: from
hams and from stations operated by the
Civil Aeronautics Administration, by the
Bureau of Indian Affairs, and by civilian
airlines such as Pan American and North-

®(1) Ltr, O/C ACS to CSigO, 7 May 42, sub:
Biweekly rpt on opns and expansion of ACS. 8igC
AGC-25. (2) Hist of ACS, Pt. 11, “ACS-AACS-~
NWPEA,” pp. 2, 7.
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west Airlines.” In making the Alaskan in-
stallations, the Air Corps supplied BC-401
transmitters and receivers. The ACS sup-
plied antenna material, pole line hardware,
power plants, and other equipment, scrap-
ing it together from any source possible.
Some items it took from stock on hand,
others it bought locally and still others, such
as operating positions, it built in the ACS
shop at Seattle.”

In June, the Alaska Communication
System became responsible for the North-
west Service Command installations in
northwest Canada. By the end of the month,
the ACS was busy with plans for Army Air-
ways Communications System installations
at Aishihik, Whitehorse, Upper Teslin, and
Watson Lake, in the Yukon Territory; Fort
Nelson and Fort St. John, British Colum-
bia; Grande Prairie and Edmonton, Al-
berta; and Regina, Saskatchewan. Stations
in the north at Fairbanks and Northway,
Alaska, and in the south at Great Falls,
Montana, were linked in the net by virtue
of geographic proximity. In most cases,
Northwest Airlines either had established or
would build the facilities under commercial
contract, while the Alaska Communication
System would furnish additional equipment
for control towers and weather reporting
service.*

Communications for Ground and
Air Warning Systems

On 25 March 1942 the responsibility
for installation and maintenance of all fixed
signal communication facilities of the
Alaska Defense Command passed from the
Ninth Service Command to the Alaska

" Hist of AACS, pp. 227-28, 350.

“ Hist of ACS, Pt. I, “Supply,” pp. 14-15.

*Ltr, O/C ACS to CSigO, 19 Aug 42, sub:
Annual rpt of opns for FY 1942. SigC AC-44.
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Communication System.” The two most
important projects, exclusive of Army Air-
ways Communications System installations,
were the harbor defense and aircraft warn-
ing systems.

Fire control systems, the tactical com-
mand communications networks which
controlled the firing of the heavy guns of
the Coast Artillery, comprised fixed tele-
phone and radio communication between
all elements of the harbor defense: head-
quarters, gun emplacements, observation
posts, radars, searchlights, antiaircraft bat-
teries, tide stations. They included also a
pulse-signaling system for simultaneous
sighting of targets from several widely sep-
arated stations, and radars for accurate
computation of gun-firing data. Installing
such complicated systems in the harbors of
Alaska meant solving problems imposed by
nature—rugged terrain, severe weather,
waters of great depth, and precipitous,
rocky shores—as well as difficulties result-
ing from the undeveloped civilian economy
of the region and the great distances from
the sources of supply and manpower.

On 21 May priorities assigned to the
various fortifications were set forth, with
Dutch Harbor, Kodiak, Seward, Sitka, and
Yakutat high on the list. Submarine cable
would form the communications backbone
in each case, and the Signal Corps busied
itself placing orders for the large quantity
required. Altogether there would be 5,000
tons of it, equivalent to a freight train 100
cars long. Storing it posed a problem, since
obviously so much could not be placed in
the holds of the cable ships according to
standard practice. Luckily, unlike prewar
cable, it did not have to be stored under

* Ltr, O/C ACS to CSigO, 9 Mar 42, sub: Bi-
weekly rpt on opns and expansion of ACS. SigC
AC-25.
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water to avoid deterioration. The Alaska
Communication System solved the problem
by building a series of dry-land “tanks” out
of wooden pilings, at Ames Terminal.*®

With the Japanese occupying Attu and
Kiska in the Aleutians, the weakness of the
aircraft warning system in Alaska appeared
more threatening. Little could be done
about it except to spread the limited num-
bers of trained men and the meager supply
of available equipment exceedingly thin.*
Under the priorities existing in March
1942, only two interceptor pursuit squad-
rons would go to Alaska. The five detectors
(SCR’s 270 and 271 ) on hand or en route to
Alaska were all that could be allotted, and
it seemed there would be no more for many
months to come.™ Aircraft warning system
installations in the Alaska Defense Com-
mand in May amounted to nine under con-
struction and six in abeyance.”

The greatest part of ACS’s normal
budget in 1942 went to aircraft warning.
The allotment for installation and reha-
bilitation of aircraft warning systems (for
purchasing equipment, for cable repairs, for
buildings, and so on) was $2,315,435. An
additional sum labeled simply ‘““Aircraft
Warning Service” came to $859,100.%° At
the end of June, plans called for an infor-
mation center in the Fighter Command
headquarters at Fort Richardson, in An-
chorage, fed by ten filter centers at Fair-
banks, Sitka, Annette Island, Nome, Yaku-
tat, Cold Bay, Naknek, Bethel, Kodiak, and

% Hist of ACS, Pt. II, “Fire Control,” pp. 1-6,
and “Ames Terminal,” pp. 1-5.

* Henry Rpt.

% AG 660.2 AA (1-1-40) Sec. 5, AWS Fourth
Army, passim.

% Ltr, O/C ACS to CSigQ, 7 May 42, sub: Bi-
weekly rpt on opns and expansion of the ACS.
SigC AC-25.

% ACS Biweekly Prog Rpt, 13 Jun 42, pp. 6, 6a.
SigC AC-29.
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Otter Point. There would be twenty air-
craft warning system radar stations scat-
tered up and down the rugged coastline of
Alaska and the Aleutian Islands. The
growth of air activity in Alaska soon forced
all the filter centers to become information
centers for plotting targets within their re-
gions. By midsummer some equipment had
been installed at all the points named, al-
though a full complement of equipment was
not expected to be on hand for many
months.®

In the early stages of planning for radar
installations in Alaska, both the Corps of
Engineers, which built the access roads,
cleared the sites, and prepared the build-
ings, and the Signal Corps, which furnished
the radars and installed them, were much
too optimistic. First estimates for the SCR—
271 fixed installations at Sitka and Kodiak
had set August 1941 as the probable com-
pletion date. Actually, the Chiniak station
on Kodiak was completed seven months
behind schedule, on 1 March 1942, and the
Sitka station almost a year late, on 21 July
1942.%% Tt took the Engineers five to ten
months, sometimes a year, to move into a
selected site and prepare it for signal instal-
lation and occupancy. Engineer construc-
tion troops were scarce, and shipping was
not always at hand. To make matters worse,
many of the locations were so far north that
vessels could land supplies and men only
during a few months out of the vear. Sites
for fixed radars were necessarily in wild and
remote spots, requiring access roads to be
carved out of the wilderness, dams built to
assure a water supply, camp sites converted

(1) Ltr, O/C ACS to CSigO, 19 Aug 42, sub:
Annual rpt of opns for FY 1942. SigC AC-44. (2)
Henry Rpt.

2 (1) Ltr, O/C ACS to CSigO, Aug 42, sub:
Annual rpt of opns for FY 1942. SigC AC-44. (2)
Hist of ACS, Pt. II, “Radar and VHF,” p. 32.
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to permanent quarters for station attend-
ants, messing facilities installed, and power
houses erected.

Satisfactory sites for radar installations
were difficult to find. When the sets were
located at the foot of a hill or mountain,
echoes caused double images to appear on
the oscilloscopes. When they were located
on the summits, echoes rebounded from the
distant higher mountains. The station at-
tendants improvised reflectors out of
chicken wire, and there were other exam-
ples of ingenuity. Despite the highly techni-
cal equipment, the time never came when
improvisation by men in the field was no
longer necessary. Yet by trial and error,
radar men found that a location similar to
that selected for the Sitka station was best:
part way down a hill and on a slope where
beams from the radar would be reflected
up and away from the station.®®

When radar equipment arrived at its se-
lected location, it was likely to be in poor
condition. The SCR-270’s and 271’s were
fairly rugged, but nevertheless they consti-
tuted highly intricate and delicately ad-
justed mechanisms ill-fitted to withstand
the rough handling they had to endure be-
fore reaching Alaskan outposts. In most
cases portions of the equipment had to be
rebuilt or reconditioned. Many parts had
to be replaced. Often, needed parts were
not available, and had to be requisitioned
from depots in the United States. To obtain
them took from three weeks by air to six
months by water for the larger items. At
some locations barges loaded with radar ap-
paratus capsized in storms and sank. Even
on the surviving barges the equipment was
thoroughly soaked by salt water. Radar

.crews by necessity became very proficient

® Henry Rpt.
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at making repairs and constructing new
parts from material at hand.*

By late summer of 1942, besides the two
permanent SCR-271 stations at Sitka and
Chiniak, four temporary mobile SCR-270
radars were in service: at Montague Is-
land, Cold Bay, Cape Nome, and Fort
Glenn. The installation at Cape Wislow on
Unalaska Island had been badly damaged
by the Japanese raid on Dutch Harbor in
June, and the parts of the radar set de-
stroyed in the burning warehouses could not
be replaced before September. A broken
ceramic coil had made the mobile set at
Cape Rodney on the Seward Peninsula in-
operative, Still another mobile set was ready
for installation at Cape Tanak on the Bering
Sea side of Umnak Island, and fixed SCR~
271’s were awaiting installation at Nikolski,
Lazy Bay, Otter Island, and Prominence
on Unalaska Island. Installations planned
for seven other locations awaited the allot-
ment of additional SCR-271 sets which
would not be available until 1943.%

As the war progressed, military planners
were to find that the strategic situation
changed faster than the rate of progress on
radar construction in Alaska. Many of the
proposed stations were canceled before they
were completed or even begun, their strate-
gic importance having diminished as the
focal point of warfare moved westward. At
various times until the end of the war,
thirty-four Aircraft Warning Service proj-
ects were approved; of these, only eleven
were completed.*®

Getting equipment to Alaska was a head-
ache. Usually shipments went by water from
Seattle, but there were seldom enough ves-
sels available to relieve the congestion of

* Hist of ACS, Pt, II, “Radar and VHF,” p. 34.
® Henry Rpt.
" Hist of ACS, Pt. II, “Radar and VHF,” p. 33.

264-211 O - 78 = 11
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material waiting on the docks. High-priority
items that could be transported by air were
sometimes crowded into the Army Air
Transport Command planes, now making
regular runs through Edmonton, or into
the twelve Northwest Airlines planes operat-
ing from Great Falls, Montana, to Fair-
banks. After supplies arrived at Alaskan
ports, there remained the problem of get-
ting them into the interior. Until mid-1943
most of the water shipments came to Sew-
ard, and had to be transshipped by rail to
Anchorage or Fairbanks. At Anchorage, a
32-foot tide prevented ships from docking
for longer than six hours at a time. At
Bethel, St. Michael, and Nome, shallow
water near shore made it necessary to trans-
fer cargoes to lighters for unloading. Some
supplies sent overland by rail to Prince Ru-
pert were transferred to barges and towed
by tugs through inside water passages to
Juneau and Skagway. Such circuitous rout-
ing and the frequent rehandlings and re-
loadings were costly, time-consuming, and
hard on signal apparatus as well. Civilian
help was scarce, and inefficient. Wages
were high, and turnover heavy.®

All these factors affected the progress rate
of communications installations in Alaska.
Nevertheless, as summer faded into autumn,
the Signal Corps could point to a very sub-
stantial record of achievement in Alaska.
That it was able to do so much in so short
a time could be traced to the fact that it
possessed a seasoned veteran organization in
the northwest, the Alaska Communication
System, as an inspector from Washington
pointed out in his report in September.”

% Henry Rpt.

% Memo, Col. Walter T. Scott, IGD, for Gen
Stoner, Chief of Army Com Div OCSigO, 11 Sep
42, sub: Data for conf, 12 Sep 42, Signal Com in
Alaska, SigC AC—43.
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The Alaska Communication System itself
bad waxed greatly during the first half-year
of war. Its civilian personnel had grown to
263 by 30 June, although 192 of these were
on duty in the Seattle headquarters, and
only 71 in the field in Alaska. Enlisted men
on duty in connection with the operation
and maintenance of the system had grown

THE SIGNAL CORPS

from 282 on 30 June 1941 to 1,011 by 30
June 1942. There were 38 officers. The
value of the government traffic handled over
the ACS network had practically doubled:
from $1,207,301.95 in fiscal year 1941 to
$2,339,710.20 in fiscal year 1942

® Ltr, O/C ACS to CSigO, 19 Aug 42, sub:
Annual rpt of opns for FY 1942. SigC AC—44.



CHAPTER VI
The First Billion Dollar Signal
Corps
(January—July 1942)

The Headquarters Supply Organization

Losses overseas in men and matériel, in
bases and prestige, brought Americans the
realization that defense preparations during
recent years had fallen far short of what
was now needed. The country now under-
stood that modern wars could be won only
by men using modern machines, however
complex and costly. And even as the Signal
Corps shared in the military losses of early
1942, it also shared in the vast outpouring
of military appropriations to replenish and
augment the supply of men and equipment.

When a man has been poverty-stricken
all his life and unexpectedly has a million
dollars dropped in his lap, he is likely to
be overwhelmed not only by his affluence
but also by the sudden demands, influences,
and pressures that he encounters. As with
men, so it is with organizations. The Signal
Corps was confronted in 1942 with the so-
bering yet exhilarating realization that it was
the supplier of communication equipment
for an Army expected ultimately to com-
prise 8,000,000 men. The very task of ex-
panding Signal Corps production on a gi-

gantic scale on the foundation of the small
peacetime industrial capacity was stagger-
ing. Testifying before a House of Represent-
atives subcommittee, the Chief Signal Offi-
cer said, “I never dreamed we would have
to deal with such sums, but I know you
have to do the job through organization.” *

The Soaring Signal Corps Budget

The appropriation for the fiscal year 1941
established the pattern for the war period.
It reflected the greatest increase over any
previous year yet made. The budget had
been planned in 1939, starting out with a
modest $9,447,439. After five supplemental
appropriations the sum of $256,652,964
was placed at the Signal Corps’ disposal.
Since the computation of requirements was
inextricably involved with budget estimates,
each time a change occurred in one, cor-

* Hearings Before Subcommitiee of Committee on
Appropriations, HR, 77th Cong, 2d Sess, On the
5th Supplemental National Defense Appropriations
Bill for 1942, Title I, War Department, pp. 65ff.
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responding changes were necessary in the
other. In addition, computation and budget
might be submitted to the various War De-
partment budget and fiscal agencies only
to be rejected in whole or in part. When
that happened, the budget estimates and
computation of requirements had to be re-
figured and resubmitted. During the fiscal
year 1941 thirty different budgets had been
submitted. They reflected the rapid accelera-
tion of prewar planning, with funds for
radar, airplane communication, aircraft
warning service, and troop equipment for
the expanding Army looming large. For the
fiscal year 1942 Signal Corps fiscal experts
had started working in early February 1941,
and the budget had been sent to Congress
in May. The original budget contained
twenty-seven projects, and totaled $103,-
577,000. Before it was passed by Congress
and signed by the President, three additions
had been made which amounted to twice as
much as the whole of the original budget.
In the succeeding months of 1941, while
world events moved rapidly, the public
funds that had been so lacking in the lean
years just past poured into the War Depart-
ment in greater and greater amounts. Be-
fore war struck, the Signal Corps had bene-
fited by two supplemental appropriations.
Now, in the closing months of fiscal year
1942, all budget estimates prepared for use
“in case of war” had been swallowed up by
the enormous demands of war itself. In a
single suppplemental appropriation in
March, the Signal Corps passed a historic
milestone when it received its first billion-
dollar grant of funds. Before the fiscal year
ended it would have for expenditure several
times that sum.?

* André E. Gerard, The Story of Supply in the
Signal Corps in World War 11, Pt, I, Requirements,
SigC historical monograph B-1, pp. 16-26, 28, 30.
SigC Hist Sec File,
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What would it get for its money? For
one thing, it hoped to get communications
equipment for 33,233 airplanes: radio com-
passes, command sets, search sets, frequency
meters, receivers for marker beacons, inter-
phone equipment, and all the other compli-
cated and expensive radio and radar items
that go to make up the eyes and ears and
nervous systems of airplanes. For another,
it would spend an enormous sum for air-
craft warning service to buy the radars to
ring the shores of the nation and its terri-
torial possessions, and to train the men to
operate the radars. It would buy radios for
tanks; it would build handie-talkies for foot
soldiers; it would pay salaries for the thou-
sands of civilian workers thronging into its
offices and depots and warehouses. It would
get millions of miles of wire, hundreds of
thousands of batteries, and thousands of
cameras.®

Throughout the period June 1940 to 7
December 1941, the Army had computed
its requirements according to the exigencies
of the moment and to the limit of funds
that could be secured from Congress.
Within the Office of the Chief Signal Offi-
cer the representatives of the using arms
prepared lists of signal supplies and equip-
ment to meet their own needs and for-
warded these lists to the Supply Division.
The Procurement Planning Section of the
division had been busy with almost com-
pletely theoretical computations, arising
from troop basis tables as they varied from
year to year, and with studies looking to-
ward the most effective use of industry in
an emergency.* The birth of the Army Sup-
ply Program in February 1942 heralded a
new kind of computation, based upon the

* Ibid., p. 106.

* See Terrett, The Emergency, pp.|58-69
240-50.
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requirements for a three-year period, 1942—
1944, and expressed in the broadest terms,
with no attention given to the problems of
delivery, and no differentiation between
types of equipment within a larger group.
On that basis, the Signal Corps job looked
even bigger than it had a few weeks before.

Basic Organization and Policies

As responsibilities and activities in-
creased, the staff to handle them began to
materialize. By March more and more re-
serve officers were reporting for duty, and
on-the-job training together with intensified
recruiting efforts was providing engineers,
technicians, and clerical workers to aug-
ment the civilian staff. Within the Office of
the Chief Signal Officer, the framework of
the Supply Service embraced the two divi-
sions, Radar and Materiel, responsible for
the Siamese-twin nature of procurement
and research and development. General
Olmstead had sought to trim the fat from
the procurement function, and to leave it
as lean and fit as possible. That it could
not run as fast as the research and develop-
ment function to which it was shackled was
largely due to the fact that procurement
was inextricably bound to the communica-
tions industry, which for the greater part
meant five large companies.

Olmstead had invited the presidents of
the Big Five (General Electric, Western
Electric, the Radio Corporation of America,
Westinghouse, and Bendix ), as well as Maj.
Gen, Richard C. Moore, Deputy Chief of
Staff, James L. Fly, chairman of the De-
fense Communications Commission, Ray C.
Ellis of the Office of Production Manage-
ment, and Wallace Clark, who headed his
firm of administrative consultants, to meet
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with him on 17 January.” He asked the
Under Secretary of War to address the
meeting, and suggested that he mention
“the necessity of bettering . . . stated de-
livery dates; the importance of blasting out
bottlenecks in production; the advantages
of . . . sending representatives to accom-
plish the same results with sub-contractors,”
and asked him to bring up the subject of
further curtailment of the manufacture of
radio sets for civilian use.®

The Big Five held more than 80 percent
of all Signal Corps contracts. As of March
1942 the Signal Corps estimated that the
military services would have $4,350,000,-
000 available for contract awards in the
fields of radio and radar. Yet the total in-
dustrial output of the industry was only
$250,000,000." What was the best way to
solve the problems of plant expansion, scar-
city of machine tools, shortage of labor sup-
ply, inspection, spare parts, stock control,
packaging, financing, critical materials, and
a thousand other factors? Olmstead said
that he expected the large industries to co-
operate and to make their own plans for a
solution of the problems; if they did not,
the government would take whatever action
was necessary.

The policy of the Signal Corps, he said
to Lt. Gen. William S. Knudsen at about
the same time, was to spread the work and

* Memo, Col Colton, Chief of Materiel Br, For
All Concerned, 16 Jan 42. SigC 337 (Gen) Confs
4, Jan—Jun 42.

® Memo, Olmstead for USW, 13 Jan 42. 5igC
337 (Gen) Confs 4, Jan—Jun 42.

" (1) Gerard, Story of Supply in the Signal Corps,
Pt. II, Procurement, SigC historical monograph
B-1b, pp. 11-12. Figures are from the Bureau of
Census compilation, Census of Manufacturers,
Electrical Industry Division, 1939, with estimated
increase to end of calendar year 1941. (2) Civ
Prod Adm, Official Munitions Production of the
United States, 1 July 1940—31 August 1945 (1
May 47), Chart XI, p. 373.
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money throughout big and little companies.
Olmstead wanted “no monopolistic aspect
whatever.” Knudsen replied: “If you keep
on giving them more and more you will be
nearly monopolistic before you get through.”
Olmstead explained that Signal Corps con-
tracts provided that 30 to 40 percent must
be subcontracted. That put the burden on
the big companies to develop their own
sources of supply.®

This was more easily said than done.
While accepting the idea of subcontracting
and building up new sources of supply, the
big companies were at the same time oppos-
ing undue regimentation within the war-
economy framework made necessary by the
exigencies of the conflict.®* Meanwhile, the
smaller companies, freed from the compe-
tition of the Big Five, which had thereto-
fore controlled the market, were harvest-
ing the windfall created by civilian de-
mands. The component situation became
tighter, and threatened shortages of criti-
cal materials developed into a grim reality,
while production of radios, phonographs,
and musical instruments ate up the same
critical materials that signal equipment
required.

Nevertheless, it was impractical if not im-
possible to stop all production of civilian
radios and related equipment at once upon
the outbreak of war. It took time to place
contracts, to educate smaller companies for
war work, and to bring about conversion to
wartime manufacturing in an orderly man-
ner. Any drastic order immediately forbid-
ding the manufacture of civilian radio
equipment would merely have forced manu-
facturers out of business or into some other
line of work, with a consequent loss of facil-

* Office Dir of Prod WD, Meeting to Review
SigC Program, 22 Jan 42. SigC EO 337 Confs.

* Gerard, Story of Supply in the Signal Corps,
Pt. II, App. IV.
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ities and trained workers to the industry.*
Even had it been considered wise in the light
of these considerations to forbid the manu-
facture of civilian items of electronic equip-
ment, the Chief Signal Officer lacked
authority, as did the Secretary of War, to
force any manufacturer to produce only
military equipment. On 16 January 1942
the President created the War Production
Board and centralized control of procure-
ment and production in its chairman,
Donald Nelson. The chief of WPB’s Radio
Division, Ray Ellis, was also a member
of Brig. Gen. Roger B. Colton’s Signal
Corps procurement committee. As soon
as Ellis and Colton deemed it advisable,
the WPB began issuing a series of limi-
tation orders to the radio industry. On 23
January 1942 it issued Limitation Order
1.-44, which cut radioc manufacturers to 55
percent of their 1941 volume of commercial
production. In March the War Production
Board amended the order, prohibiting all
production of commercial radios and phono-
graphs. In May it went still further, issuing
Order L-37-A, which stopped manufac-
ture of practically all musical instruments.™

The limitation orders in effect constituted
an ultimatum to the electronics industry to
turn to military production or face the pos-
sibility of closing its factories. Of necessity
the industry began converting to military
production. Yet the elimination of commer-
cial production of items which consumed
critical materials, though helpful, was a
palliative rather than a curative measure, of
value chiefly in that it granted the govern-
ment and industry a little time to get at the

0 Ms Comment by Maj Gen Roger B. Colton,
USA, Ret., 14 Sep 53.

% (1) Everitt et al., Industrial Summary: Signal
Corps Procurement of Radio and Radar Equip-
ment, pp. 25-26. SigC Hist Sec File. (2) MS Com-
ment by Colton, 14 Sep 53.
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root of the problem. The root was a dual
shortage: of essential raw materials, and of
manufacturing facilities for converting the
raw materials into electronic equipment.

Solution depended upon careful co-ordi-
nation of the requirements of the various
contractors and scrupulous allocation of
scarce materials and the components made
from them, as well as upon assistance to
potential manufacturers in establishing
themselves. The big companies and the Sig-
nal Corps tackled the problems together.
Although eventuaily many smaller concerns
developed into valuable sources of supply,
throughout the war the ultimate responsi-
bility for supplying electronic equipment re-
mained with the giants of the industry. The
policy enunciated by General Olmstead in
June 1942 remained the official policy. He
stated :

The Signal Corps has placed the bulk of
its business with a small number of large
companies. At the beginning of the present
emergency the large companies were “‘going
concerns” with large resources in engineering
ability, plant equipment, and skill in produc-
ing communication and radar equipment.
Other firms were not able to take large orders,
and required time and assistance in expand-
ing engineering staffs and training them in
the type of production required. It has been
the policy of my office to place large con-
tracts with the large firms and [to] require
them to subcontract approximately 40 per-
cent to the smaller firms. This permitted the
utilization of the resources of the large firms
in training the smaller firms. This policy was
approved by the Under Secretary of War and
the Office of Production Management.'?

Within the Signal Corps supply head-
quarters a great deal more work devolved
upon the Facilities and Materials Branch,
which absorbed some of the functions of
the old Procurement Planning Section and

¥ Supply Sv OCSigO, Review of Prod Plans, 18
Jun 42. SigC DS 337.
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began reorganizing all its special studies in
an intensive effort to establish maximum ca-
pacities in existing facilities, to discover new
sources of supply, and to unearth substitutes
for materials no longer available. Through-
out the spring of 1942, the Signal Corps and
industry attacked bottlenecks, reducing them
at least, and sometimes eliminating them
entirely."”

Facilities Expansion and the
Problem of Componenis

At first, the subcontracting programs of
the big companies usually involved major
components, the subcontractors supplying
the constituent parts of radio sets and other
signal assemblies, and the prime contrac-
tors performing the assembly and shipping
the items of equipment from their own
plants. At a later period the work was spread
still further by subcontracting for complete
assemblies.” But in the spring of 1942, most
of the subcontracting was for components,
and the supply situation for these parts was
unequivocally bad.

To begin with, components were of infi-
nite variety. Such commonplace items as
screws and bolts were components. So were
dynamotors, essential to vehicular radios. So
were the slivers of quartz crystal used to con-
trol frequencies and the steatite ceramic
coils vital to high frequency sets. So too were
vacuum tubes, dry cell batteries, ball bear-

¥ For details, consult the weekly branch progress
reports. From 1 January 1942 through 16 Septem-
ber 1942, these reports are contained in a series of
files titled Weekly Achievement Reports, located in
the Signal Corps Central Files. From 23 September
1942 through 1943, the files are titled Digest of
Progress. Regardless of the file wrapper title, the
individual branch reports are called Weekly Digest
of Progress and Problems.

1 Everitt ef al., Industrial Summary: Signal Corps
Procurement of Radio and Radar Equipment, p. 26.
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ings, telephone cords. These added up to
just a few of the items that were actually
holding back or threatening to hold back
production of Signal Corps equipment
either because ingredients were scarce or
because manufacture was difficult and on
an inadequate scale.””

The procurement staff, in somewhat be-
lated recognition of the seriousness of the
shortages, was taking action, but for some
time made slow headway. Until production
schedules suddenly began to be held up be-
cause of shortages of such items as fixed
capacitors, ceramic coils, dynamotors,
meters, batteries, and even certain types of
cord, the Signal Corps, relying upon per-
formance specifications and the opinion of
its prime contractors, had assumed that the
components industry would be equal to any
emergency. Even as late as 13 January 1942
prime contractors for radio, meeting with
representatives of the supply arms, had
agreed that, with the possible exception of
the variable capacitor industry, component
producers could meet wartime demands
with their existing plant capacity. This con-
ference had scarcely adjourned before mili-
tary radios began to stall on the assembly
line for lack of components.*

One approach to the problem of secur-
ing more was to increase plant facilities pro-
ducing them. Even before Pearl Harbor
more than $15,000,000 in plant expansions
had been sponsored by the Signal Corps
through Defense Plant Corporation funds,
although only one plant, producing steatite,
had made much headway. By June 1942

¥ Unless otherwise indicated, the source of in-
formation on components is W. P. Worrell {Prod
Div, Philadelphia SigC Proc Dist), Industrial Sum-
mary: Signal Corps Materials and Resources, 31 Jan
46. SigC Hist Sec File.

" Lanier Gray, Industrial Summary: Signal
Corps Procurement of Selected Components, 7
Jan 46, pp. 1-3. SigC Hist Sec File.
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45 government-financed expansions involv-
ing 35 companies and the sum of $45,000,-
000 were under way,”” and in addition the
electronics industry itself was expending
sizable amounts of money to enlarge its
factories. Of the plant expansions that the
Signal Corps initiated during the entire war,
80 out of a total of 106 were for compo-
nents. In the carly months of 1942 the items
for which plant expansions were recom-
mended included tubes, stop nuts, dyna-
motors, steatite, quartz crystals, conductors,
coils, capacitors, cordage, and transformers.

As a matter of fact, a Signal Corps sup-
ply officer stated at a later date that in the
early months of the war, the Signal Corps
had tended to rush into expansion at every
report of an existing shortage, without
much understanding of the relationship be-
tween requirements and capacity.’® In any
event, lack of plant capacity was only one
part of the problem. Another part of it con-
cerned the lack of co-ordinated procure-
ment among the supplying arms and serv-
ices. By February it had become apparent
that mass production of many radio and
other electronic components required by the
Signal Corps, the Air Corps, and the Navy
was impossible if each of the organizations
persisted in procuring these items under its
own specifications. All government specifi-
cations required optimum performance in
components, a considerably higher stand-
ard than that ordinarily required for com-
mercial production. In addition, there was

enough variation in the specifications of the

7 (1) Memo, Exec Officer Mat Br OCSigO for
Exec Control Div, 5 Jun 42, p. 6, Item 3. Weekly
Achievement Rpt, 27 Apr-8 Jun 42, SigC Central
Files. (2) CSigO Annual Report, 1942, pp. 20, 92.
{3) Gerard, Story of Supply in the Signal Corps,
Pt I11, Production, SigC historical monograph B-1c,

. 25.

P Rpt of SigC Prod Conf, 12 Dec. 42. SigC
MB-Miscellaneous Folder 2.
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three military agencies to limit sources of
manufacture. For instance, a manufacturer
able to make satisfactory resistors for the
Signal Corps might be unable to make them
for the Navy. As is the case in most other
classes of industries, one or two firms
known for the high quality of their prod-
ucts soon became overloaded with orders,
while other companies were soliciting busi-
ness to keep their organizations intact.*

To simplify specifications and make them
uniform throughout the procuring services,
the War Production Board asked the Amer-
ican Standards Association, a federation of
some eighty national technical societies,
trade associations, and government agen-
cies, to work with the services to achieve
standardizations. In response, the Ameri-
can Standards Association organized the
War Committee on Radio in early March,
with Maj. William M. Perkins representing
the Signal Corps, and the committee began
its important work of developing war stand-
ards for the critical components, observing
the following priority: fixed capacitors,
fixed resistors, variable resistors, connectors,
dynamotors, tube sockets, crystals and
holders, vibrators, and dry batteries.*

In some cases competition among the
Navy, the Air Forces, and the Signal Corps
for scarce facilities held back deliveries of
components. An early case developed
around the procurement of meters. The
Signal Corps suggested that representatives
of the three services get together and com-
pare requirements and work out a solution.
They did so, and discovered that the Signal

*Everitt ef al., Industrial Summary: Signal
Corps Procurement of Radio and Radar Equip-
ment, p. 30,

* Capt Charles R. Novick, The Signal Corps
Policy of the Conservation of Critical and Strategic
Materials (1945), SigC historical monograph B-16,
pp. 44-47. SigC Hist Sec File.
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Corps needed meters at the rate of 40,000
a month, the Air Forces at 4,500 a month,
and the Navy at only 10,000 a year. The
representatives were able to work out an
equitable allocation of existing facilities,
and thereafter each service got what it
needed without difficulty.*

Still another basic element in the com-
plex problem of providing enough compo-
nents (and therefore enough signal assem-
blies) was the lack of detailed knowledge
on the part of both the Signal Corps and
the principal contractors as to what raw
materials would be required, and in what
quantities. It was necessary to learn pre-
cisely what components comprised each as-
sembled unit of equipment, what the in-
gredients of each component were, and how
much of each ingredient every type of com-
ponent required, Then, given the over-all
equipment requirements as estimated from
troop tables and tables of basic allowances,
statisticians could compute the amount of
raw material which industry needed to
meet the requirements of the armed forces.

The previous year a group of six engi-
neers and a number of clerks in the New
York Procurement District had begun the
work of making material breakdowns of all
components of Signal Corps equipment and
compiling lists that showed not only the
quantity of raw materials per item, but also
size, shape, quality, and grade of materials.
This group had transferred to Philadelphia
shortly before the United States entered the
war, and in carly 1942, when the compo-
nent shortages developed, it acquired four
more engineers and additional clerical help.
It was slow work, exacting work, and the
engineers who pioneered it had to get their

information for the breakdowns as best they

? Interv, SigC Hist Sec with Col Elder, Asst
Chief of P&D Div OCSigO, 28 Sep 49.
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could and in a variety of ways: from speci-
fications and drawings, by examining and
taking apart the equipment itself, by check-
ing with co-operative manufacturers, and
by going directly to the factories, They de-
veloped detailed notes on their findings and
compiled these carefully, gradually amass-
ing an enormous bulk of exceedingly valu-
able information.

While the group in Philadelphia com-
piled statistics about the components, pro-
curement officers in all the districts were
surveying the factories that produced them,
building a substantial library of factual in-
formation about the financial status, ma-
chinery, labor, quality of work, and capac-
ity of existing plants. Until it had acquired
this information, the Signal Corps had no
sound basis for determining which plants
merited government-financed expansion or
which could convert from civilian to mili-
tary production after only minor changes.
Once it had this basis, its interest and spon-
sorship began to reach behind the subcon-
tractor and his plant to plants where raw
materials were processed, and behind those
to the mining companies. If the Signal
Corps happened to be the principal con-
sumer of a scarce raw material, it sponsored
the necessary expansion of mining and
processing facilities, as in the case of quartz
crystal, steatite, and tantalum. In the case
of materials which the Signal Corps had to
have but used in smaller quantities than
some other service, the Signal Corps pre-
sented its requirements to higher authority
and let the procurement agency that was
the heaviest consumer assume responsibility
for the necessary expansion.

Material Shortages

When the United States entered the war,
scarcities of raw materials had already be-
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gun to vex all government procurement
agencies and producers of war matériel.?*
Whether shortages were ‘‘strategic,” or
“critical,” the result was the same: chok-
ing of production because the material to
make equipment was not at hand.*® In
either case, one of two things could be
done: endeavor to do away with use of the
material, or failing in that, find or develop
substitutes for it. This was the story in the
case of copper, mica, rubber, cadmium,
aluminum, and many other raw materials.**

The problem of the Signal Corps with
respect to material shortages was in some
instances no more and no less than that of
the other supply services; in other cases, be-
cause of the peculiar nature of communi-
cation equipment, and the vital part com-
munications play in modern warfare, the
shortages represented a deadly threat to the
whole procurement program, and through
it to the security of the nation. Throughout
the war, material shortages plagued the Sig-
nal Corps procurement program. Eventu-
ally, through simplification, standardi-
zation of components, redesigning of equip-
ment, downgrading, substitution, and the
use of synthetic materials, the Signal Corps
overcame its material shortages. But the go-
ing was neither smooth nor easy, and in
early 1942 the Signal Corps was not yet
sure where the path led.

Tantalum

One of the more discouraging problems
concerned the tantalum shortage. The first

= Terrett, The Emergency, pp.[244f]

» Strategic shortages were usually defined as
those resulting from the cutting off of foreign sup-
ply sources by the declaration of war and critical
shortages as those arising from insufficient domestic
production.

% Ltr, Gen Dev Div OCSigO to Dir of SCGDL,
12 Feb 42, sub: Program for reduction of SigC
rgmts for strategic materials. SigG 410.2 Alumi-
num. See also other folders in Signal Corps 410.2
series for specific materials,
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substantial requirements for tantalum had
developed in the fall of 1941 with the in-
creasing production of radar. Oscillator,
keyer, and rectifier tubes of the SCR—-268 all
required tantalum sheet or wire, and the
short life of the tubes created a heavy de-
mand for spares. Early versions of the SCR—
299 and SCR~399 used tantalum plates and
grids in their power-amplifiers and modu-
lator tubes, and each new development
created new demands. A survey of the in-
dustry conducted by the Planning Section
had revealed that there were only two pro-
ducers of tantalum in the world. One of
them, Siemens-Halske, was in Berlin; the
other, Fansteel Metallurgical Corporation,
was in North Chicago. Fansteel agreed to
expand, but was very slow to act. It was not
until the last day of January 1942 that ar-
rangements were concluded for the estab-
lishment of a new unit adjacent to the
existing Fansteel plant in North Chicago;
the lease agreement, signed by the Defense
Plant Corporation, set the total project cost
at $4,170,000. The expansion provided a
capacity of about 100,000 pounds of tan-
talum metal per year, the maximum per-
mitted by the available quantity of ore.”
This quantity appeared to be enough, al-
though the very best estimates of require-
ments were likely to be inaccurate because
there were no material breakdowns on elec-
tron tubes available, and in addition no
one could say just how many tubes or what
types would be needed. The Facilities and
Materials Division of the Office of the Chief
Signal Officer and the War Production
Board were constantly engaged in compu-

% (1) Ltr, Gen Dev Div OCSigO to Dir of
SCGDL, 26 Jan 42, sub and file cited [n__24. (2)
I. D. Adams (Prod Div Philadelphia SigC Proc
Dist), Industrial Summary: Signal Corps Pro-
curement of Tantalum, Tungsten and Molybdenum,
18 Feb 46, pp. 16-19. SigC Hist Sec File.
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tations and recomputations of tantalum re-
quirements. In March, just as the planners
were breathing more easily, another crisis
loomed. The Joint Army and Navy Mu-
nitions Board announced that a considerable
quantity of potassium tantalum fluoride, an
intermediate material between the ore and
the pure metal, would be required as a cat-
alyst in the production of butadiene, the
synthetic rubber,

As in most war shortages, there was no
single easy and dramatic solution but a com-
bination of several: plant expansion; strict
allocation of tantalum and tantalum fluo-
ride; substitution of less critical materials;
and, to a lesser degree, salvage of tantalum
in unserviceable tubes. A year later, in 1943,
another crucial shortage occurred, when in
the midst of peak production the ore supply
sank to dangerously low levels. Then came a
call upon the Air Transport Command and
the Naval Air Transport Service to fly ship-
ments of ore from South Africa and the
Belgian Congo to meet the situation. But in
the first half of 1942 that problem was still
in the future and the ones at hand were
enough to wrestle with.*

Rubber

The rubber situation was a major source
of worry to the military organization. There
were too many questions that only time
could answer. Japanese successes had cut
off the principal supply of natural rubber.
Wild rubber trees in South and Central
America constituted a sure but very lim-
ited source. The United States was begin-
ning to get plantation rubber from Liberia,
but shipping lanes to that country were sub-
ject to attack by German submarines. Large-
scale production of synthetics was supposed

*® Adams Summary, cited n. 25(2), pp. 15-19.
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to begin in early 1943, but if there were de-
lays or unforeseen difficulties in manufac-
ture, synthetics could not meet the enor-
mous demand. In the meantime conserva-
tion was the only solution,

In January, a month before the fall of
Singapore, General Olmstead had been
requested by Under Secretary of War Pat-
terson to review again Signal Corps re-
quirements for rubber “with a view to
elimination or reduction of its use wherever
possible to do so without adversely affect-
ing the functioning of equipment,” and to
submit the report by 20 January.”

Because of the complexity and delicacy
of its equipment, the Signal Corps was
probably faced with a knottier problem
than were other services in attempting to
change the amount of rubber it used, or in
shifting from natural rubber to synthetics.
Manufacturers were experimenting with
insulation and jackets made of various
elastomers that were beginning to be avail-

able, but, it was pointed out, “. . . No
synthetic . . . possesses as desirable . . .
characteristics . . . as rubber. Synthetic

insulated wires usually have been designed
to excel for a special application [only].
. . .7 Lowering the rubber content of in-
sulation for W-110-B would conserve rub-
ber and result in a better product than any
synthetic yet tried could yield. Technicians
of the Signal Corps Laboratories had
pointed out that vinyl or other suitable
thermoplastics would probably be satisfac-
tory for telephone communication over dis-
tances required for assault wire W—130, but
added that there was no known substitute
for rubber for twisted pair over distances
required for wire W—110-B. The research

* Memo, USW for CSigO, 12 Jan 42. SigC FM
381.3 (PP) Rubber and Rubber Goods, No. 2,
Drawer 663.
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and development men also made flat pro-
nouncement that they could not at that
time eliminate latex from meteorological
balloons because use of a substitute de-
manded a complete revision of the existing
ascension-rate tables used in meteorologi-
cal work.*®

Nevertheless, substitutions must be made
and conservation practised. According to
the soberest estimates of the military supply
organization and of the Office of Produc-
tion Management, the nation was going to
run short of rubber and rubber substitutes
to the amount of 266,000 long tons within
the next two years. Other services were able
to substitute less critical materials in many
instances: for example, steel wheels for
rubber on certain engineering equipment,
such as concrete mixers and portable air
compressors, and plastics for rubber in en-
listed men’s combs. Rubber boots could
serve their purpose if made with 47 percent
rather than 62 percent rubber; it was pos-
sible that tank tracks could be made of
metal instead of rubber.”

But the Signal Corps was left with the
fact that its most important field wire re-
quired rubber, that no known synthetic
could substitute, and that the new light-
weight assault wire W—130 offered almost
as troubling a problem. Laboratory tests
with insulation made of plasticized vinylite
resin or a latex made from neoprene or

(1) Incl, Substitution of Synthetics for Rubber,
with OCSigO R&W Action 1, Proc Plan Sec
(L. H. H.), to O/C Proc Plan Sec, 14 Jan 42, sub:
Rubber substitutes; (2) Msg, SigC Labs, Ft. Mon-
mouth, to OCSigO, 16 Jan 42; (3) OCSigO R&W
Action 1, Proc Plan Sec to O/C, 16 Jan 42, sub:
Rubber latex. SigC FM 381.3 (PP) Rubber and
Rubber Goods, No 2, Drawer 663.

* Erna Risch, The Quartermaster Corps: Organ-
ization, Supply, and Services, I, UNITED STATES
ARMY IN WORLD WAR II (Washington, 1953),
66-68.
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buna gave satisfactory results on W—130,
but these substitutes could not be applied
with the same machinery that produced
natural latex coating. Government-financed
units for applying liquid latex had barely
come into production, and any change to
substitutes which had to be applied by the
extrusion process would mean different ma-
chinery. In view of the existing machine
tools shortage, such a change would create
a delay of from six months to a year in the
delivery of the wire.”

Finding rubber substitutes for cable insu-
lation also presented difficulties. In 1941
when radar production began to mount, the
Signal Corps had begun what was to be a
protracted search for a suitable dielectric
for insulation of the ultrahigh-frequency
cable required in great quantities for air-
craft radar installations. There was not
enough rubber to permit its use, and both
the Navy and Signal Corps were trying to
find a satisfactory synthetic that would be
available in sufficient quantity.

A British firm had been making a satis-
factory material, known as polythene or
telcothene, but there were no existing facili-
ties for its manufacture in the United
States, and the British were not making
enough for even their own needs. Since the
Du Pont Company had been licensed to
manufacture polythene under the British
patents and had some knowledge of the
processes involved, it offered to send some
of its engineers to England to study the Brit-
ish method of production. Even if Du Pont
succeeded in making polythene, it would be

® (1) OCS8igD R&W Action 1, R&D Div to
Proc Plan Sec, 22 Jan 42, sub: Rpt of confs on
the conservation of rubber and aluminum held 16
Jan 42 in OUSW. (2) WD Bureau of Public Re-
lations, Press Release 901, 29 Jan 42. (3) Memo,
Col Cuny, OCSigO, for USW, 20 Jan 42, sub:
Conservation of rubber. SigC FM 381.3 (PP)
Rubber and Rubber Goods, No. 2, Drawer 663,
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at least a year before there would be enough
of it, particularly since cables insulated with
the material had to be replaced every six
months. So while the Du Pont engineers
went to England, the Signal Corps searched
for a substitute for polythene.*

The most promising appeared to be a ma-
terial called Vistanex, a rubberlike product
made entirely from petroleum. During the
winter, five wire and cable companies had
produced samples of cables insulated with
Standard Oil Company’s Vistanex com-
pounded with filling ingredients. The Naval
Research Laboratory, to which the samples
had been submitted for testing, had found
that three of the companies, American
Phenolic Corporation, General Electric, and
Simplex Wire and Cable Company, had
developed a Vistanex base compound which
met the Navy’s tentative specifications for
ultrahigh-frequency cable. Other American
manufacturers experimented with other
cable insulating materials. In February,
when the Du Pont engineers returned to the
United States with their report, officers and
civilian engineers from the Office of the
Chief Signal Officer and from the Bureau
of Ships and Office of the Chief of Naval
Operations met with representatives of the
War Production Board to decide which
type of insulation to use on cable. The Du
Pont engineers’ report on polythene was
discouraging. That the British would pro-
duce their own quota of 700 tons in 1942
was highly problematical. Serious difficulties
of manufacturing technique showed that it
would be impractical to attempt quantity
production of polythene in the United States
by the English process in any reasonable

31, H. Drake and F. W. Thomas, Philadelphia
SigC Proc Dist, Industrial Summary: Signal Corps
Procurement of Wire and Cable, 1 Jun 46, Supple-
ment 1, p. 20, SigC Hist Sec File.
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time. Du Pont hoped to be able to work out
a better method of manufacture in time,
but it was clear that this source of insulation
for ultrahigh-frequency cables could not be
depended upon for the immediate future.

That left the Vistanex compounds.
Standard Oil Company’s Bayway Plant, the
only producer of the material in the coun-
try, was turning out no more than 45 tons
a month. A new plant under construction
would not be in production until early
1943. The War Production Board had al-
ready allocated the current production,
keeping 30 of the 45 tons for domestic con-
sumption; the remaining 15 tons were
allocated to the British and Russians by
executive order to provide a fractional part
of what they needed. The Signal Corps had
an allocation of only five tons monthly for
wire and cable, and this calculation had not
provided for ultrahigh-frequency cable
since the supply organization had counted
rather heavily on the ability of Du Pont to
produce polythene.

The conferees thus reached the sticking
point of the meeting: how were the Army
and the Navy to get the 500 tons of suitable
synthetic for the 1942 production of ultra-
high-frequency cable? Before the close of
the conference everyone agreed that the
cable should have first priority on Vistanex;
that the Joint Army and Navy Munitions
Board should ask the Reconstruction Fi-
nance Corporation to acquire a 500-ton
stockpile of Vistanex and reallocate it to
the wire and cable companies for manufac-
ture of the ultrahigh-frequency cable; and
that Du Pont’s neoprene, a special-purpose
rubber, should be used as a substitute for
the items on the original allocation
schedule.*

* OCSigO Proc Div, Proc Plan Sec, Daily Hist
Data, 6 Feb 42. SigC 314.7. Data sheets were main-

THE SIGNAL CORPS

The difficulties of the Signal Corps in its
attempt to bring field wire and cable into
the rubber conservation program brought
about an important conference in the Of-
fice of the Chief Signal Officer on 11 Feb-
ruary 1942. The chairman was Col. Byron
A. Falk, a Signal Corps representative in
the Office of the Under Secretary of War.
Officers and engineers from the Procure-
ment and Research and Development Di-
visions of the Signal Corps, and from the
Monmouth laboratories met with the prin-
cipal manufacturers of wire, cable, rubber
goods, and synthetic rubbers to attempt to
find a solution. How could the Signal Corps
conserve rubber in wire insulation without
worsening the performance of the wire? The
conferees agreed that for immediate conser-
vation, the best plan was to reduce the per-
centage of new rubber used in W-110-B
insulation, and substitute reclaimed rubber.
For the long-range program, they discussed
ways of eliminating rubber entirely and sub-
stituting synthetic compounds. It was ob-
vious that more experimental work in the
use of synthetics was in order. The most re-
cent field tests with assault wire insulated
with vinyl resin plastic had been unsatisfac-
tory: the wire had been difficult to handle,
would not lie flat on the ground, and was
hard to splice. Most of the suggestions for
varying the amount of rubber used also in-
volved some change in manufacturing meth-
ods which would slow down production.
tained by all sections of the Procurement Division,
OCSigOQ; all bear the Dewey classification number
314.7. Folders referred to in this chapter are: Proc
Div, O/C, 1 Dec 41-31 Jan 42; Proc Div, Prod
Exped Sec, 1 Nov 41-2 Jan 42, 1 Jan 42-16 Feb
42, 29 Mar 42-30 Apr 42, 5 May 41-21 May 42;
Proc Div, Proc Plan Sec, 1 Nov 41-15 Feb 42,
1 Jan 42-4 Apr 42; Proc Div, Pur Sec, 16 Nov
41-30 Jan 42, 1 Feb 42-12 Oct 42, 1 May 42-21
May 42; Inspec Sec, 15 Oct 41-28 Feb 42, Here-

after these will be referred to as Daily Data (with
appropriate section and date of report).
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Nearly all of the wire and cable manu-
facturers thought they could use reclaimed
stock to replace a part of the new rubber,
and calculated the quantities of natural rub-
ber used by their firms per mile of W-110-
B, ranging from 18 to 22 pounds. A ques-
tionnaire sent out to the companies after
the meeting brought more detailed state-
ments and disclosed the fact that none of
the companies had used any synthetic rub-
ber at all, that only one had used any “re-
claim,” and that the variation in amount
of crude rubber used (from 14.75 to 22
pounds) suggested that some manufactur-
ers were trying harder than others to con-
serve the material. Western Electric, the
most economical user of new rubber in the
manufacture of cable, had offered to share
its compounding information with its rivals.

Uneasily, the Signal Corps considered
limiting the amount of rubber per twisted-
pair mile. It had already revised specifica-
tions to permit 30 percent depreciation of
physical properties of the insulation through
aging; the standard had been 25 percent.
A field engineer thought that the consump-
tion of crude rubber could be reduced con-
siderably by proper compounding, but
warned that until the Signal Corps estab-
lished a maximum weight of rubber per
mile, most of the manufacturers would con-
tinue in the old pattern. He recommended
immediate limitation of the amount to 18
pounds of crude rubber per mile, and in
sixty days a further reduction to 15 pounds,
about what Western Electric was using.”

®Memo for File, Byron S. Anderson, SigC Fld
Lab No. 2, Eatontown, N. J., 1 Apr 42, sub: Rec-
ommendation for immediate curtailment of crude
rubber consumption in manufacture of wire W-
110-B, Incl with Memo, Maj Norman I. Adams, Jr.,
O/C Fld Lab No. 2, for CSigO, 1 Apr 42, sub:
Rubber conservation in wire W—110-B. SigC FM:
Rubber Conservation 1942.
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The general development engineers favored
the proposal, but the facilities and mate-
rials men feared that some of the manufac-
turers lacked the technical ability as well as
the necessary equipment to operate under the
18-pound limitation.*

Although wire and cable did not yield
easily to conservation requirements, there
were other types of Signal Corps equipment
that proved more amenable to change.
Parking wheels on trailers did not need rub-
ber tires, and neither did reel cart wheels.
Engineers estimated that nearly 5,000
pounds of rubber could be saved on these
two pieces of equipment alone during the
fiscal year 1943. Because radar equipment
was delicate and extremely intricate, and
because the vehicles on which the sets were
mounted were expected to maintain the
speed of antiaircraft guns on the move, both
laboratory and staff specialists recom-
mended against trying anything other than
rubber tires for these vehicles. By various
means the Signal Corps conserved 255 tons
of crude rubber in 1942. These savings mul-
tiplied in 1943, reaching 3,500 tons.”

Crystal Quartz

The basic decision to adopt crystal con-
trol for vehicular radio had been firmly
established late in 1940.* The program for

* OCSigO R&W Action 1, Gen Dev Div to Proc
Plan Sec Proc Div, 7 Apr 42, sub: Rubber Con-
serv in wire W—110-B; Action 2, Fac and Mat Div
to Gen Dev Div, 14 Apr 42. SigC FM: Rubber
Conservation 1942.

% (1) Msg, SigC Labs, Ft. Monmouth, to
OCSig0, 11 Apr 42; (2) OCSigO R&W Action 2,
R&AC Br to Scheduling Div, 16 Apr 42, sub:
Conservation of rubber. SigC FM 400.12 Conserva-
tion of Rubber. (3) Novick, The Signal Corps
Policy of the Conservation of Critical and Strategic
Materials, p. 12.

® Terrett, The Emergency,|p. 182,
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increasing the number of crystals by a more
economical use of the insufficient supply of
raw quartz immediately became inadequate,
once war was declared. The Signal Corps
had to act swiftly and effectively. An enor-
mous increase in production had to come
about and before that could be realized, the
crystal-cutting handicraft had to be trans-
formed into an industry; a manufacturing
art had to shift from laboratory to mass
production. Prospective manufacturers of
oscillator plates had been hard to find prior
to 7 December 1941, but by the turn of the
year they were presenting themselves at dis-
trict offices and in the Office of the Chief
Signal Officer in large numbers. It was clear
that many new factories would have to be
established to provide for the wartime needs
of the armed forces, but it was equally clear
that any new manufacturer of crystal plates
was going to have a hard time finding skilled
workers and tools for his plant.

On the recommendation of the Army
Communications and Equipment Coordi-
nation Board and the Civilian Advisory
Board, following a February survey of the
crystal situation, the Chief Signal Officer
established a Quartz Crystal Coordination
Section in the Materiel Division under the
direction of Lt. Col. James D. O’Connell to
get “the rapid disorderly growth of the in-
dustry under control” and to clear the way
for mass production of crystal units.*” The
new section had its own problem of person-
nel shortage, but beginning with 2 officers
and 11 civilians, it developed a nucleus
of highly qualified engineers, physicists, and
crystallographers. By June, the staff had
grown to 40, but the work load increased far
more rapidly.

¥ Mcmo, Col Crawford, Com Coord Br OCSigO,
for CSig(Q, 28 Feb 42, sub: Case 23—Crystal rqmts.
SigC C&E Case 23 Crystal Rqmts.
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To realize the primary objective, which
was to help the manufacturers build up their
facilities to the point where production
could meet requirements, the section devised
an extensive technical program, dividing
it into three phases. First, the technical staff
visited the old-line crystal manufacturers,
observed their techniques, obtained full de-
scriptions of methods, processes, and equip-
ment used, including blueprints, diagrams,
instruction booklets, and photographs, and
with this material established an informa-
tion pool to provide the latest technical in-
formation. Thus the newcomer to the field
and the small manufacturer of longer stand-
ing could profit by the most up-to-date de-
velopments worked out within the shops of
Western Electric, Bendix, and other large
companies. Second, this section established
an equipment pool, with the Defense Sup-
plies Corporation providing $1,500,000 in
contracts for mass production of the equip-
ment. As long as machine tools remained
critical, the section allocated them from the
pool. Third, staff members made field trips
to the factories to help the manufacturers
not only with technical information and
equipment from the pools, but also with
financial and priority problems. Basic to
this educational program for the industry
was a handbook issued by the section, which
established a standard terminology so that
for the first time a given term had the same
meaning throughout the industry.

The Signal Corps selected prospective
manufacturers on the basis of demonstrated
ability to produce acceptable crystals at the
minimum rate of 500 per week. To encour-
age promising applicants, there were edu-
cational orders and development contracts.
At the same time the Signal Corps urged
firms with prewar experience in crystal
fabrication to expand and to develop sub-
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HAND-FINISHING A CRYSTAL. Crystals so finished were then checked electronically

by the beat frequency method for accuracy.

contractors, making government funds
available to those who were unable to
finance their own expansions. Gradually the
number of facilities increased. At the out-
break of war there had been only twenty-
nine; by the end of the fiscal year there
were thirty-five, and most of the original
number had effected expansions. To com-
bat the shortage of skilled workers, the Sig-
nal Corps carried on a training program for
engineers at Camp Coles during this period
and then sent the graduates to the plants to
conduct training programs among workers.

While the Signal Corps was getting the
situation in hand with respect to facilities,
techniques, tools, and skilled workers, an-
other problem arose in the form of a price

264=211 O = T8 =12

dispute that for some months interrupted
the flow of raw quartz from Brazil to the
United States. Despite the precariousness of
basic supply, some good came of it. The
shortage of raw quartz made the manu-
facturers more willing to accede to the Sig-
nal Corps’ proposals for smaller, thinner
crystals for economy’s sake.*® Until the war-
time shortage confronted them, crystal man-
ufacturers had made oscillator plates with
a surface measurement of about a square
inch and a thickness of about a sixteenth of
an inch. There had been no insistent reason
for this practice; it was merely that the
manufacturers always had made plates that

* Terrett, The Emergency, pp.|181-82.
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size. Now, by a process of predimensioning,
they were able to reduce the size till the
plates averaged less than 3/10 of a square
inch in area, with a thickness of 15/1000 to
18/1000 of an inch.

Also, the sudden need for crystal units
by the millions stimulated some major de-
velopments in manufacturing techniques.
First in order of importance was the adop-
tion of X-ray diffraction equipment for
control of cutting angles, the first instance
of using X-ray diffraction in a production
line as part of a manufacturing procedure
in this country, and the key to mass produc-
tion of crystal umits. Bell Telephone
Laboratories had pioneered this work be-
fore the war. In the first spring of the war,
the Signal Corps encouraged the work and
spread the technical information through-
out the industry. North American Phillips
X-Ray Company and the General Electric
X-Ray Corporation designed and manufac-
tured the equipment. Another Bell Tele-
phone contribution was the process of etch-
ing to frequency as a means of retarding de-
terioration of the oscillator plate. Working
with the Signal Corps Laboratories, Bendix
developed improved cutting techniques and
contributed to the design of crystal lapping
equipment. G. C. Hunt and P. R. Hoffman
Companies developed the precision plane-
tary lap. Galvin Manufacturing Company
perfected the milling method of finishing
crystals. Reeves Sound Laboratories ap-
plied X-ray irradiation procedures to ad-
justing crystal frequency and developed
safe etching compounds.”

® (1) Mary-louise Melia, The Quartz Crystal
Program of the Signal Corps, 1941-1945 (1945},
SigC historical monograph B-15, pp. 61-63; (2)
Quartz Crystal Coord Sec, Gen Dev Br OCSigO,
Handbook for the Manufacture of Quartz Oscil-
lator Plates, 20 Aug 42, pp. 72-74. SigC Hist Sec
File. (3) Daily Data, Proc Plan Sec, 12 Mar 42,
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Steatite

As in the case of quartz crystal, the short-
age of steatite threatened to upset Signal
Corps wartime procurement. Just as high
frequency radio and radar performance de-
pended on the piezoelectric property of
crystal wafers for holding a desired fre-
quency, it depended upon the dielectric
property of fired steatite parts for providing
the means of high frequency operation.
Fired shapes of steatite with their remark-
able imperviousness to extremes of tempera-
ture, moisture, dryness, and acids, were
used for insulators, such as grid spacers in
high frequency transmitter tubes, and for
cores, bushings, and resistors in radio,
radar, and other electronic equipment.
Steatite was critical throughout the war,
but it was especially precarious during the
first year and a half.

The Army could thank its Signal Corps
procurement planners that the situation was
not even more desperate. For more than a
year, the Signal Corps had done what it
could to increase steatite production despite
industrial indifference, special problems of
manufacture, and distance between the
source of supply of raw material and the
manufacturing plants. It had sparked the
industrial expansions in six companies that
were expected to increase dollar value of
production by about $9,000,000 by the end
of the year. Now, with armament estimates
rising relentlessly, and with hundreds of
steatite parts required for every airplane,
every tank, every aircraft warning installa-

SigC 314.7. In 1943, the Camp Coles Signal Lab-
oratory developed a standard test oscillator to test
a crystal under a great variety of conditions, re-
sulting in improved quality of the crystal units pro-
duced, and the various laboratories devised holders
for the crystals that would withstand tropical heat
and humidity.
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tion, it seemed likely that the best it could
do was not going to be good enough.

The Joint Army and Navy Munitions
Board took official cognizance of the serious-
ness of the problem in February by creating
a special steatite committee. Thereafter all
military needs could be figured and dealt
with through co-operative effort. The first
estimates of the committee in February
showed that Army and Navy requirements
for steatite would reach a value of
$27,000,000 during the year; corresponding
estimates of possible production, taking into
account all known plant expansions to be
made, stopped short of $20,000,000, and it
was expected that the year 1943 would bring
a 100-percent rise in requirements.*

With the declaration of war, the manu-
facturers lost much of their fear of large-
scale expansion, but the cxisting plants could
not be expanded much further because of
the critical shortage of machinery and ma-
chine tools and the difficulty of getting addi-
tional supplies of them manufactured. The
established manufacturers began to co-op-
erate much more closely with the Signal
Corps. For instance, they volunteered to sur-
vey tile and porcelain manufacturing plants
to see whether any could convert to steatite
manufacture.*' They also undertook research
to develop substitutes of plastic or glass,
though neither proved satisfactory. A val-
uable contribution by the industry was its
experimentation with substitutes for steatite
talc, which demonstrated that other mate-
rials or the lower grades of talc could be
used for a number of commodities needed
by the military organization thus releasing

*OCSigO R&W, Capt K. M. Soukaras to Col
Rives, 5 Mar 43, sub: Steatite insulation. SigC
413.44 (Ceramics).

“ Daily Data, Proc Plan Sec, 8 Feb 42.
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some of the steatite grade talc for electronic
purposes. No substitute for steatite talc could
be found for insulators.**

Disturbed by the Army and Navy Mu-
nitions Board Steatite Committee figures,
the director of the Signal Supply Service,
General Colton, asked Col. Louis B. Bender
to make a special study of Signal Corps
steatite requirements. The steatite crisis de-
layed Signal Corps equipment deliveries
during April and May, even though total
steatite production in those months was 15
percent and 19 percent greater than the
combined requirements of all users. Behind
this seeming anomaly lay a notable lack of
systematic scheduling of production on the
manufacturers’ part to obtain a proper bal-
ance between the hundreds of types of parts
needed. Signal Corps contractors were pro-
vided with enough of the simple, easily pro-
duced parts to last for months, but had
none at all of other types needed for current
production. The steatite manufacturers,
faced with schedules they considered impos-
sible to meet anyway, often chose to neglect
certain items ordered and kept on making
large quantities of others, particularly the
simple parts on which newly hired employ-
ces could be trained. Buyers had to share
the blame because they often neglected to
place their orders early enough. They or-
dered other components as soon as they got
their contracts, but steatite parts seemed so
simple, so innocuous, that they neglected
them, then were distressed when they could
not get delivery within two to four weeks.

2 (1) John B. DeMille, Strategic Minerals, 4
Summary of Uses, World Output, Stockpiles, Pro-
curement (New York and London: McGraw-Hill
1947), pp. 468-78. (2) I. D. Adams, Industrial
Summary: Signal Corps Procurement of Radio-
Grade Insulation with Recommended Operating
Procedures, 15 Feb 46, p. 16. SigC Hist Sec File.
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Bender pointed out these things in his
report of 1 July. He also estimated that the
Signal Corps would not require as much
steatite as the Army and Navy Munitions
Board report had indicated. But he warned
that the crisis would come in July, when
steatite production would be only 87 per-
cent of the amount required, with the next
two months too close for comfort. He cited
what could be done: redouble efforts to
complete expansions, particularly in the
matter of providing machine tools; make
more use of substitutes; institute a less rigid
inspection of steatite parts, accepting parts
with chips, bubbles, discolored spots, ridges,
and warpage so long as the defects did not
affect the performance, reliability, or life of
the part; and last, institute closer control
over steatite production schedules and dis-
tribution to assure that only essential prod-
ucts were made, and that they went where
they were needed most.**

Shortly after the opening of hostilities, the
Signal Corps enlisted the aid of the Bureau
of Mines and the Geological Survey to lo-
cate new sources of steatite talc. The search
was to continue throughout the year, but
already there were indications of new
sources in California, Georgia, New York,
Maryland, Montana, New Mexico, and
North Carolina.** Altogether, General Olm-
stead was not entircly whistling in the dark
when he reported at a conference on supply
problems on 18 June: “The steatite prob-
lem looks brighter for the future. . . .” *

¥ Adams Summary cited {2227} Exhibit 2,
Memo, Dir of Sig Supply Sv OCSigO for O/C Fac
and Mat Br OCSigO, 3 Jul 42, sub: Study of SigC
rqmts for steatite products and outlook for meeting
them, with Incl, Rpt by Col Bender, 1 Jul 42, same
sub.

“ DeMille, Strategic Minerals, p. 472.

# Supply Sv OCSigO, Review of Prod Plans, 18
Jun 42, SigC DS 337.
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Aluminum

Aluminum was one of the materials that
procurement planners had known to be
critical well before the opening of hostili-
ties. It was not that deposits of bauxite,
from which aluminum is extracted, were
scant, for the United States is rich in baux-
ite; but as soon as the President launched
the 50,000-airplane construction program
in May 1940 the sudden demand for the
enormous quantities of aluminum that
would be needed taxed productive capacity.
In spite of great expansion on the part of
the Aluminum Company of America, the
only major manufacturer of the metal either
before or during the war, it took several
years of production of aluminum to catch
up with the vast requirements of global
warfare. In February 1942 Maj. Norris G.
Kenny, in opening a meeting in the Office
of the Under Secretary of War to consider
aluminum in relation to Signal Corps re-
quirements, stated that although production
of aluminum was doubling and redoubling
(60,000,000 pounds a month in 1941, 120,-
(000,000 pounds a month in 1942, and an
expected 250,000,000 a month in 1943)
there still would not be enough to meet the
requirements of the war. At this time the
Air Corps was using two thirds of the
Army’s entire allocation; of the remaining
third, the Signal Corps received 10 per-
cent.*

The Signal Corps, as a substantial user of
primary grade aluminum, had lost no time
in developing a conservation program. Its
development engineers made a thorough
study of all signal items that contained

“ (1) Ltr, Gen Dev Div, OCSigO, to Dir of
SCGDL, 12 Feb 42, sub: Program for reduction
of SigC rqmts for strategic materials; (2) Gen Dev
Div OCSigO, Preliminary Rpt on Aluminum for
SigC Rqmts, 20 Feb 42. SigC 410.2 (Aluminum).
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aluminum, experimented with them, tested
them, recommended savings in quantity or
quality, and in many cases substituted steel,
bakelite, paper, plastics, zinc, or brass for
aluminum parts. They had to advance cau-
tiously; the substitutions could not be al-
lowed to interfere with the performance of
the equipment or to require such excessive
redesign of the equipment as would call for
retooling and so result in delayed produc-
tion.

Redesigning the SCR-245 radio offered
an opportunity to substitute steel for 12 per-
cent of the aluminum needed for the set,
which was being adapted for use in tanks,
where lightness was not an essential char-
acteristic. Revising the specifications for the
ML-510 timing device used with the ML~
47 theodolite permitted a saving of three
and a half pounds of aluminum for each
timer; on the order for 500 placed in Febru-
ary this change represented a saving of
1,750 pounds of aluminum. Substituting
steel for aluminum in the mast of the me-
dium-range ground radic SCR-177-B
saved 30 pounds a set. In certain items,
such as the paratroop set SCR-536, the
handie-talkie of a later period, where light-
ness was imperative, it was impracticable to
use heavier substitutes, but in many of the
lightweight items it was possible to substi-

"tute a cheaper or more easily obtainable
aluminum alloy for a scarcer one.”

These and other substitutions saved 1,500
tons of aluminum in the fiscal years 1942
and 1943. By the end of 1943, aluminum
was in plentiful supply.

" Memo, Prod Expcd Sec for O/C Proc Div
OCSigO, 31 Jan 42, sub: Daily hist rcd of impor-
tant SigC proc procecdings, with 1 Attachment,
Aluminum Conservation in Sig C. 5igC 314.7-
OCSigO Proc Div, Prod Exped Sec, 1 Jan-16
Feb. 42,
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Production Expediting

It was inevitable that the effort to expand
production so rapidly in the face of new
war-born restrictions and controls, the
shortage of materials, and the lack of experi-
enced suppliers, should call for a corps of
industrial trouble shooters from the military
agencies. Within the Signal Corps, this duty
fell to the Production Expediting Section
of the Office of the Chief Signal Officer.
Probably no other section was more imme-
diately affected by the enormous expansion
of the production effort. The section had
been organized in August 1941, one of the
first of such units to be established in the
War Department although big business em-
ployed expediters regularly.*®

Foreseeing two months before Pearl Har-
bor that office administration might become
chaotic, General Olmstead had called in a
firm of consulting management engineers,
Wallace Clark and Company, to assist the
Signal Corps in setting up administrative
procedures to keep pace with the military
preparations. He hoped that their services
would compensate in part for the lack of a
tightly knit, experienced management or-
ganization of adequate size, and for the
newness and greenness of administrative
units which overnight had expanded from
a handful of workers experienced in Army
ways to hundreds and thousands who were
inexperienced. It was an innovation in man-
agement practice, and the Services of Sup-
ply had scarcely been established when
General Somervell was called upon to ex-
plain why the Signal Corps could not run
its own business. Why, asked Congressman
Andrew Edmiston of West Virginia, was

“Min of Coord Committee of Com Prod Ad-
visory Bd, 26 Jan 42, remarks of Dr. W. R. G.
Baker, vice president GE Co. 8igC 334 Com Prod
Advisory Bd, Vol. 3, 1942.
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it necessary for the Signal Corps to hire
Wallace Clark and Company to manage it
at the rate of $53,000 a year? Somervell,
who had known the company for “many
years,” replied that he thought it “excel-
lent” and was confident that it could per-
form management services “‘in a much more
economical manner” than the Army could.*

The management engineers served as
fact-finders and advisers only. Many of the
Clark studies were directed toward simpli-
fying the flow of work through the supply
organization with a view to expediting in-
dustrial production. They noted a number
of obstacles in the way but admitted there
was little the Signal Corps could do about
some of them. They pointed to the yearly
basis of the Army Supply Program, to the
quarterly basis of the Training and Mobili-
zation Plan, which in turn was predicated
on a different troop basis from that used for
the Supply Program, and to the Expendi-
ture Programs which matched neither. Here
was confusion, but confusion that was the
order laid down by the War Department for
the Signal Corps to follow.

The Wallace Clark methods included the
design of suitable flow charts and executive
control charts and the planning of efficient
techniques of management. The firm exam-
ined and synchronized delivery schedules
and precedence lists, proposed new ways of
doing things, and recommended procedures
for carrying out the proposals. They sug-
gested shifts in responsibility; in some cases
decentralization of functions from the Of-
fice of the Chief Signal Officer to the field
and the establishment of new field agencies.
In some instances their recommendations
seem to have stressed routine to the point of

*® (1) Memo, Brig Gen Wilhelm D. Styer, CofS
ASF, for Gen Code, Asst CSigO, 30 Mar 42; (2)

Ltr, Somervell to Hon. Andrew Edmiston, HR, 30
Mar 42. Hq ASF CofS File.
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losing sight of purpose, that is, centralized
control but decentralized operation. The
Chief Signal Officer gave the firm complete
freedom to peer into all functions and pro-
cedures, to work with employees and man-
agement at all levels, and to move its con-
sultants about, within, and between installa-
tions, in order that they might get a com-
plete picture of the interrelationships of
Signal Corps agencies and in order that the
entire Corps might benefit from the sur-
veys. The Production Expediting Section
was one of the first to come under the
scrutiny of the Wallace Clark firm, whose
experts fclt that the unit was weak. They
found that as many as six Signal Corps
representatives from different units had
upon occasion descended upon a factory
with no agreement among them as to what
expediting involved. The Signal Corps,
lacking a united front, was fair game for
the contractor who wanted to play off one
expediter against another.*

The Wallace Clark production engineers
set up a plan that divided the continental
United States into 100 areas, each with an
expediter attached to the Procurement Dis-
trict in which the area was located, but
merely “for matters of discipline and for
cooperation.” The expediters would be free
to come and go and to use the facilities of
the district offices, but they would be under
the functional supervision of the Production
Expediting Section of the Office of the Chief
Signal Officer. The field expediter for an
area would triumph over cross-purposes and
duplication by making sure that he accom-
panied any officer or employee sent to a
factory in his area. So argued the Wallace
Clark experts, and the Chief Signal Officer

* Ltr, Wallace Clark and Co. to Olmstead, 6
Oct 42, sub: Summary rpt 11. Summary Rpt 11,
Wallace Clark and Co., Review of Progress. SigC
Hist Sec File.
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agreed. They accordingly set up a training
program for the initial 100 expediters. It
covered one week of indoctrination, a visit
to Fort Monmouth, instruction in factory
scheduling, and one week in actual field
work. The Clark firm prepared a compre-
hensive manual covering the points to be
considered by an expediter on visits to a
contractor, such as checking his bills of ma-
terial, raw materials, tools and fixtures,
labor supply, plant load, production control
methods, and factory organization.™

The Signal Corps expediters worked in
a very broad field. They were concerned
with production problems of the entire com-
munications industry, not with those of just
one company. Their duties took them into
many plants; they had to have a working
knowledge of the industry as a whole, and of
many factors affecting production: facili-
ties, materials, shortages, personnel, equip-
ment types and standardization, packaging,
sources of supply, transportation, storage,
and others. Above all, they had to have con-
stantly in mind the broad outlines of Signal
Corps procurement policy and the produc-
tion goals that were to be reached. In many
ways, their duties touched and overlapped
those of other sections, especially in the field
of procurement planning, despite the fact
that their concern was mainly with what
happened each day, or the next day, or the
next week, while the planning sections dealt
with the projection of the large procure-
ment plan into the months and years ahead.
Yet at the same time, the expediters could
not ignore the distant goal nor take actions
that would seriously affect future programs.
They had to be men of great versatility and
expert knowledge, with a very sure touch.
Such men were not easy to find.

°t Ltr, Wallace Clark and Co. to Olmstead, 4 Feb
42, sub: Summary rpt 1. Summary Rpt 1, Wallace
Clark and Co. SigC Hist Sec File.
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Both the War Department and the Civil
Service Commission had believed that the
many applications on file with the commis-
sion would yield an ample supply of quali-
fied engineers. But the application forms
were out of date. Many of the men could
not be located, and of those who could be,
many were not qualified. No precise classi-
fication for the expediters existed in Civil
Service records. Job descriptions were set
up after numerous conferences and con-
sultations between the Civil Service Com-
mission and the Signal Corps. There re-
mained the salary problem. Numerous men
whose abilities were just what the Signal
Corps wanted refused to work at the Civil
Service salary levels. Eventually an agree-
ment to base the annual salary offer on the
average of the applicant’s preceding five-
year period of earnings proved successful.”®

Civil Service channels alone could not
dredge up enough qualified men. Officers
and civilians carried on their own recruit-
ing campaigns. Letters went to likely can-
didates all over the country. Industry
spread the news. Procurement district offi-
cials kept their eyes open for candidates.
So did other Signal Corps agencies, the
War Production Board, and the Office of
the Under Secretary of War. One group
of men came on duty because the motor
industry was languishing under the shut
down of the pleasure-car trade.”

By March 1942 the Expediting Section
within the Office of the Chief Signal Offi-
cer had twenty-five men, including a group
of engineers who worked with particular
industrial materials such as ceramics,

2 Ralph H. Clark, Expediting Activities of the
Office of the Chief Signal Officer, August 1941-
June 1944 (1945), SigC historical monograph
B-14, p. 12. SigC Hist Sec File.

% Daily Data, Prod Exped Sec, 29 Mar-30
Apr 42,
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quartz crystals, and tantalum. There was
also a section handling machine tools, jigs,
and equipment programs on new contracts.
Assigned from the procurement districts to
plants of the principal Signal Corps con-
tractors and subcontractors were thirty en-
gineers, with others being added at the rate
of ten per week. Each of these men had to
master an intensive training course in the
Washington section before he moved out to
a field location, taking with him the for-
midable 150-page Wallace Clark manual
of instructions and information.™

The months from March to June 1942
were grueling for the men in Production
Expediting. The urgency to get out equip-
ment overwhelmed them; for each problem
solved, a dozen rose to take its place. Time
became the most precious commodity in
the world. Every stenographer typed ‘“To-
morrow Won’t Be Good Enough” onto let-
ters. Letters were not good enough, as a
matter of fact; the telephone and the wire-
less were the accepted tools of trade. Es-
pecially in the procurement districts, the
men went into factories to see for them-
selves what was needed. Half their time
was spent in field contacts, and, in many
cases, an expediter was assigned to a single
plant as a resident trouble shooter. Their
activities touched upon many a sore spot
in the procurement body. By following a
field engineer or a staff expediter around
for a couple of days, a man from Mars
would have had a fairly comprehensive
idea of where the chokepoints in the pro-
curement program lay.

For example, smaller plants converting
to war work needed help. The Fred M.

Link Company was making tank radio sets

% Memo, Dir of Supply Sv to Deputy CSigO, 8
Mar 42, sub: Prod schedules. SigC 400.192, Prod
Exped 6, 1-20 Mar 42.
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SCR-293 and 294 for the Signal Corps.
At the same time, peacetime orders for po-
lice and plant protection equipment clog-
ged the company’s books. Expediters found
companies that could not make Signal
Corps equipment, but could turn out the
civilian sets, and arranged to have these
concerns subcontract them, leaving the
Link Company free to get out the tank
radios on schedule. Again, the Connecticut
Telephone & Electric Company had a con-
tract for 15,000 EE-8 telephones, and a
very short time in which to produce them.
At first it looked hopeless, but expediters
helped out by getting materials, following
up deliveries, and suggesting ways of speed-
ing and smoothing the manufacturing
processes. The telephones were delivered
three days ahead of schedule.

Often the delivery of a small part or a
piece of machinery used in a manufacturing
process saved weeks or months of time.
Expediters got air-blast cleaning equipment
needed in the manufacture of radio receiver
BC-312 on 1 April instead of 1 June.
They saved six weeks on the delivery of five
radio transmitters to the British. They pro-
vided four X-ray machines for Western
Electric for crystal grinding test equipment
a month ahead of time. They secured a
small reserve of spring copper for a com-
pany that could not fabricate cutting blades
for the quartz crystal trade without it. They
saved three weeks’ time by speeding up the
delivery of binding head screws which
threatened to delay Gilfillan Brothers on the
interphone RC-27. With their help, Hew-
lett-Packard saved four weeks’ time in de-
livering parts for filter equipment used by
their prime contractor, Airadio, Incorpo-
rated. A speed-up of three weeks on delivery
of brass shells from the Ramsdell Tool Com-
pany permitted the Lundquist Tool and
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Manufacturing Company to deliver certain
items to its contractor, A. J. Ulmer. West-
inghouse was building switchboard BD-57,
but a subcontractor delivered faulty commu-
tators. Expediters arranged to have the com-
mutators sent back and reworked, shipped to
Westinghouse by air express, and assembled
and inspected on Sunday in order not to stop
the Westinghouse production line. Teletype
Corporation needed small motors, but could
not specify exactly how many, nor when it
would need them. Expediters worked out an
arrangement with General Electric to build
up a bank of these motors so that they would
be on hand when Teletype needed them.
When Lapp Insulator was reduced to a
three-day supply of mast subassemblies, se-
cured from the American Phenolic Corpora-
tion, expediters had two hundred of them on
hand within twenty-four hours, and a prom-
ise from American Phenolic to deliver fu-
ture requirements on schedule.

The production expediters were not pri-
marily concerned with the problems of sub-
stitution of materials, but their work
brought them into contact with the matter,
and they sometimes acted as liaison men
between firms and the other offices of the
Signal Corps. They succeeded in getting a
satisfactory substitute for sheet aluminum
that Crosley Radio Corporation needed for
the 13,000 sets of radio SCR-284 it was
building. They got a different type of 200-
watt transmitter for a radio station, and
saved a month’s time. They interceded to
win permission for Bendix to replace stea-
tite resistors and switch bodies with
porcelain.

Sometimes it scemed that every firm in
America wanted a higher priority rating,
and wanted the Production Expediting
Section’s help in getting it. Everybody
needed nickel, mica, aluminum, steatite,
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tantalum, copper, or some other scarce ma-
terial. Expediters often interceded with the
War Production Board to get allocations of
material. Quite naturally, every firm en-
gaged in war work felt that the order it was
fabricating was more important than any
held by another firm. It was part of the ex-
pediters’ ticklish problem to know which
actually did have precedence and to help
those firms most critically in need of assist-
ance. For example, the Murdock Manufac-
turing Company’s threatened shutdown in
its production of headset HS-39 was averted
when expediters obtained a release of 6,000
pounds of crude and 6,500 pounds of re-
claimed rubber. Lapp Insulator Company
could not get the cone-pointed machine
screws it needed from Rochester Machine
Screw Company because that company had
a large bank of other orders, all carrying the
same A-1-A priority rating. Stromberg-
Carlson could make the screws but did not
have the steel. Rochester turned over part
of its steel to Stromberg-Carlson, and Lapp
Insulator got the screws it needed on time.

Expediters got the consent of the De-
partment of Interior to refine American
crude oil into penetration asphalt for elec-
trical cables to replace asphalt previously
received from Colombia, Mexico, and
Venezuela. They got a WPB release for
typewriters with special type and spacing,
which Philco needed to type calibration
charts for the SCR-211 frequency meter
set, as well as 10,600 rubber bushings for
aircraft shock absorbers. They found my-
calex hub insulators required for assem-
bling antenna reels and shipped them air
express to Aircraft Accessories Corp. They
arranged with the Air Corps to divert
enough aluminum to Western Electric to
finish up the command sets, SCR-274.
Westinghouse got the steel tubing it needed
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for SCR-270 towers, and saved a month’s
time.

Crystals were in short supply everywhere.
At Bendix, the resident expediter checking
the crystal stock found it so low that in-
spection of SCR-211’s would soon have
been stopped. He got enough crystals to
keep the production and inspection lines
going smoothly. Both Cardwell Manufac-
turing Company and Zenith Radio got
their crystals from General Electric. Card-
well had enough; Zenith had almost none
on hand. Expediters arranged to divert a
Cardwell order to Zenith to keep both turn-
ing out SCR-211’s. A Signal Corps resi-
dent expediter at RCA earned a commen-
dation for his assistance in expediting ship-
ment of tubes and crystals for a radio trans-
mitter at Generalissimo Chiang Kai-shek’s
headquarters in China. The Donald M.
Murray Company, one of the principal sup-
pliers of quartz crystal, chartered a freighter
airplane to transport quartz from Rio de
Janeiro to relieve the desperate shortage of
quartz. Through co-ordination with the Air
Priorities Section of the Department of
Commerce, Signal Corps expediters ar-
ranged air freight to replace the ballast cus-
tomarily used on the chartered plane, thus
bringing the price of the quartz down from
a- dollar and a half to a dollar a pound.
The White House signal detachment
needed twelve special radio crystals. To get
them, it looked as if production lines from
regular crystal suppliers would have to be
disrupted. Expediters found two sources of
supply, which together could furnish the re-
quired crystals. They were shipped the same
day the order was placed.

There were other problems that did not
fall into any convenient category, but which
were important in their effect on the war
effort. Expediters developed a method for
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drying the generator cases of the SCR-284
in four hours instead of the original forty.
On the west coast, they persuaded officials
of the Southern Pacific Railroad to change
train schedules so that a number of com-
muting employees of the Eitel-McCullough
Company in San Bruno, California, could
get to work on time. In the east, they ar-
ranged a meeting between executives of the
Bliley Electric Company and the New York
Central Railroad, and worked out an agree-
ment for additional space from the rail-
road to house Bliley’s office and engineer-
ing department, for which Bliley had been
negotiating unsuccessfully for months. At
Erie, Pennsylvania, not only Bliley but also
the Burke Electric Company had been try-
ing to effect simple changes. For two years
Burke had wanted a traffic light installed
at a busy intersection. An expediter visited
the mayor of Erie and worked out an ar-
rangement whereby the city stationed a
traffic policeman at the intersection during
the rush hours.”

By April small business was beginning to
get the hang of things. Production Ex-
pediting engineers felt proud of Consoli-
dated Radio Products Company, in Chi-
cago, a firm they had sponsored as a
potential manufacturer of headsets. Con-
solidated went about the job energetically,
asked for and got contracts from the pro-
curement districts at both Wright Field and
Philadelphia, tooled up, and was delivering
sets within four weeks’ time. Consolidated
also supplied headsets to Signal and Air
Corps schools in emergencies when the
schools found themselves without equip-
ment because their routine requisitions had

% Memo, O/C Proc Div for Chief of Mat Br
OCSigQ, sub: Weekly prog rpt (throughout
RP-319.1, Weekly Digest, 1941-42. Digests of the
same materials are in Weekly Achicvement Re-
ports for periods mentioned.
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been diverted to meet more urgent needs.
Signal Corps inspectors at the Belmont Ra-
dio Company agreed that the BC-348s
which Belmont was building were of con-
siderably better quality than the same sets
being turned out by one of the Big Five
concerns. They cited the Rauland Corpora-
tion as an example of active, progressive
management. Rauland had gathered to-
gether a supply of most of the critical ma-
terials and items under its own roof or at
nearby plants. Unable to get critically short
variable air condensers for the SCR-211%s
it was building, Rauland built its own con-
densers, and had enough to supply Zenith
Radio Corporation as well, relieving the
strain on the principal supplier.®®

There were fumbles and failures as well
as successes. Scheduling was not yet smooth
enough for production lines to keep going
without interruptions. For example, the
Stromberg-Carlson Telephone Manufac-
turing Company, building BD-96 and BD-
97 switchboards, got an additional order
too late to prevent an interruption to the
production line. Shutting down meant a
two months’ delay. Crosley Corporation
was slow in getting the SCR—284 into pro-
duction. Five expediters stationed at the
plant to assist on various components had
not succeeded in prying a single set out of
the plant by the middle of April. The in-
creasingly tight supply of steatite meant
slowing down or closing numerous plants.

The expediters, buzzing over the whole
procurement clover patch, sometimes got
in the way of other sections working on the
same problems. The fault often lay with
overbroad or ambiguously worded direc-
tives. In May both Production Expediting
Section and Facilities and Materials Divi-

% Daily Data, Prod Exped Sec, 29 Mar-30
Apr 42.
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sion men were going to the Joint Army and
Navy Munitions Board and the War Pro-
duction Board whenever additional allo-
cations of raw materials were needed on
contracts.”” Other sections were similarly
confused. The Purchase Section made
cross-country calls for information which it
could have obtained by picking up an ex-
tension phone and dialing Production Ex-
pediting.” The expediters’ field manual in-
structed the engineers to make plant sur-
veys on their first visit to a plant. It ap-
peared that much of this material was a
duplication of information already on file
or available to the procurement planners.*

Yet if the expediters were sometimes over-
eager, or trod on too-sensitive toes, or in-
truded in fields held sacred by other activi-
ties and organizations, they nonetheless had
a very solid record of accomplishment be-
hind them as the fiscal year drew to a close.
When the section was organized in August
1941, out of 65 selected critical items, only
46 percent were on schedule or ahead of
schedule and the rest lagged far behind. By
the middle of May 1942, a survey of a simi-
lar selected group of critical items showed
that 74 percent were on schedule or ahead of
schedule. The remaining 26 percent were
behind schedule by only a small amount of
time. This very marked improvement had
been made in the face of an eight-fold in-
crease in contract awards: from $235,000,-
000, to $1,832,000,000. Not only that, but
in August 1941 materials had been easy to
get, and now manufacturers faced shortages
on every hand. Yet production schedules had
bettered materially in the face of all the war-

* Daily Data, Pur Sec, 13 May 42.

* Ibid., 12 May 42.

* Memo, O/C Evaluation and Correction Div
OCSigO to Deputy CSigQ, 25 Mar 42, sub: Conver-
sion of radio mfg industry for war prod. SigC
400.192, Prod Exped 7, 21-31 Mar 42.
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born problems that plagued the industry.
That this was in great part a result of the
efforts of the expediters can hardly be ques-
tioned.*

The centralized plan was not without its
defects, however. The procurement districts
were dissatisfied with the arrangement.
Their most potent argument was the entirely
logical view that since the district contract-
ing officer made the contracts and was re-
sponsible for the manufacturers’ perform-
ance under them, his office and not
Washington should have direct control over
all matters affecting contractual arrange-
ments, Expediting was supposed to be a tool
by means of which the contracting officer
met his obligation for keeping deliveries on
schedule on contracts placed by him. Under
the existing organization, direct control of
this tool was denied the contracting officer.
Furthermore, the procurement district felt
that the “salesmen” employed by the Office
of the Chief Signal Officer for the work were
unsatisfactory. Expediting, they felt, was
was not sales work, but production engineer-
ing. They preferred the previous arrange-
ment under which inspectors working out of
the procurement districts’ contracting offices
had handled expediting. The inspectors
were engineers, competent to make decisions
on technical questions, and to consult with
manufacturers on engineering problems.*!

A reorganization in June was intended to
meet some of these objections. The area ex-
pediting offices were consolidated into ten
regional offices set up in ten major cities, and
the procurement districts established expe-
diting sections to work through the geo-
graphically appropriate regional office. The

* Daily Data, Prod Exped Sec, 5-21 May 42.

® James J. Cerruti, Historical Narrative of the
Philadelphia Signal Corps Procurcment District
(1945), pp. 206-09. SigC Hist Sec File.
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Production Expediting Section in the Office
of the Chief Signal Officer relinquished di-
rect control except in the case of dispute.™
The effect was to give the procurement dis-
tricts greater control over the expediting
function as it concerned contracts, and at
the same time to provide a separate agency
to co-ordinate the expediting activities in
manufacturers’ plants. By the end of the fis-
cal year, the staff totaled twelve officers and
385 civilians, including both field expediters
and regional officers.”

In the meantime, the Navy was finding it-
self at a disadvantage when it sought to
place communication equipment orders that
were relatively small compared to those of
the Signal Corps. A system of priorities in-
tended to determine the needs of contractors
for raw materials and component parts had
been set up under the control of the Joint
Army and Navy Munitions Board and oper-
ated among the Army, the Navy, and the
War Production Board. The Navy had a
force of about twenty-five expediters in the
field and, in an cffort to escape the over-
whelming production requirements of the
Signal Corps, had resorted to AA and later
AAA blanket priority orders. This ruse had
not proved altogether successful, and there
was evidence that neither the Signal Corps
nor the manufacturers liked it because quite
often it forced manufacturers to interrupt
their production lines on mass-produced Sig-
nal Corps items to take care of small quanti-
ties of Navy equipment of slightly different
design.

Even the best efforts of the Munitions
Board proved unable to effect equalization
of production for the Army and the Navy.

(1) Ibid., pp. 209-11. (2) O/C Proc Div
OCS8igO, Weekly Prog Rpt, 25 Jun 42. SigC RP
319.1, Weekly Digest, 194142,

* CSigO, Annual Report, 1942, p. 87.
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A series of studies by General Code and
General Colton for the Army and by repre-
sentatives of the Navy and the War Pro-
duction Board pointed the way for a closer
union. On 21 July 1942 the Munitions
Board issued a directive providing for a
merger of the Army and Navy expediting
procedure. The Production Expediting Sec-
tion of the Signal Corps as such passed out
of existence and, with the attachment of
Navy officers to the headquarters and re-
gional expediting offices, became the
Army-Navy Communications Production
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Expediting Agency (ANCPEA). None of
the functions of expediting were to be
changed ; the efforts of both the Army and
Navy were merely combined in an attempt
to eliminate the confusion and competition
between the two. Col. George P. Bush was
relieved from duty in the Materiel Division,
and assigned as director of ANCPEA with
Comdr. Mortimer R. Loewi, who had di-
rected the Navy’s expediters, as alternate
director. The Army and Navy Munitions
Board would act as referee and arbiter in
case the weather got rough.*

The Field Organization

By mid-spring of 1942, the field organiza-
tion necessary to carry out the Signal Corps’
supply mission was evolving. Responsibility
for placing the infinite variety and unprece-
dented number of war contracts rested with
the Signal Corps’ procurement districts. In-
spection was still regarded as a part of the
procurement district functions, on the
theory that the contracting officer who
placed the contract for material was re-
sponsible for seeing that he got what he had
ordered. The biggest supply job was to place
orders, to start production lines rolling, to
build up a mass of supplies to equip the
expanding Army. As soon as the orders were
translated into terms of wire, radios, or
vehicles, the equipment had to be stored,
classified, packaged, marked, and made
ready for shipment. This was the function
of the Signal Corps depots. Increasingly, as
functions were decentralized to field organi-
zations and new complexes of related field
agencies came into being at locations re-
mote from Washington, there had to be ad-
ministrative headquarters to supervise them.

All these agencies were rapidly assuming
shape in the field organization by the spring
of 1942,

The Procurement Districts

Prewar planning had assumed that the
procurement districts would take over the
handling of contracts almost entirely once
war started, but it was not possible to free
the districts completely until after the Army
reorganization of March 1942 and the or-
ganization of the War Production Board.®
On 16 March the Under Secretary of War
delegated to the chiefs of the operating serv-
ices of SOS authority to approve contract
awards in amounts up to $5,000,000 as well

® (1) Clark, Expediting Activities of the Office
of the Chief Signal Officer, pp. 31-38. (2) Memo,
Exec Officer Mat Br OCSigO for Exec Control Div,
21 Aug 42, p. 6, Sec. IV, Ttem 1. Weekly Achieve-
ment Rpts, 15 Jun—16 Jul 42, SigC Central Files.

ANCPEA became the Army-Navy Electronics
Production Agency (ANEPA) on 28 October 1942.
Clark, Expediting Activities, p. 37; Exhibit K, p.
76.

% Gerard, Story of Supply in the Signal Corps,
Pt. I1, p. 17.
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as authority to redelegate this function to
their contracting officers.”® Now the legal
machinery was set up to permit the Signal
Corps’ procurement districts to move ahead
at a greatly accelerated pace.

The procurement districts were organ-
ized upon a horizontal structure. Each cen-
tralized its purchases to deal with the sort
of equipment most needed in its field.”” The
measures and directives which conferred
more and more authority upon the districts
brought about administrative reorganiza-
tions to handle new responsibilities. The dis-
trict contracting officers enjoyed a new
freedom both in signing and in amending
contracts and in making advance payments
without reference to higher authority, but
the privilege of independent judgment car-
ried with it heavy responsibilities. Increases
in the price of labor and materials and de-
lays in the delivery of essential raw products
complicated the contractors’ problems and
required legal counsel and auditing facili-
ties to be close at hand. Orders multiplied
dizzily, contracting officers placed them
faster, deliveries arrived more quickly and
in greater quantity, and depots overflowed
their warehouses. All installations needed
more workers than they could get and, ex-
cept in Philadelphia, double or treble the
office space on hand.

The new Wright Field Signal Corps Pro-
curement District (soon to be renamed the
Dayton Signal Corps Procurement Dis-
trict) had been in a whirl of activity from
the very first and now, in addition to its
great weight of new orders for aircraft radio
equipment, was struggling with a backlog
of contracts, requisitions, and orders per-

“CD Gen Dir 29, 16 Mar 42, sub: Clearance

of contract awards.
" Gerard, Story of Supply in the Signal Corps, Pt.
II, p. 18.
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taining to aircraft radio inherited from the
Philadelphia district. The Chicago district
bore the brunt of the requirements for wire
and cable and in addition was responsible
for the procurement of all dry batteries for
the entire Army, estimates for which were
leaping upward by the million. The San
Francisco district was less affected than
others simply because there was little manu-
facturing of Signal Corps items in its vicin-
ity.

The busiest of the lot, the Philadelphia
district, was new in name and in location
but derived in fact from the transfer of peo-
ple and functions from the oldest district,
the New York office. It bought ground
radio and radar equipment and all sorts of
associated and miscellaneous items. Phila-
delphia was the approximate center of the
area in which the radio and communica-
tions industry plants were located. And it
was placed halfway between Washington,
whence came the broad policy decisions,
and New York, the major east coast ship-
ping point for overseas operations.

In the sprawling quarters at 5000 Wis-
sahickon Avenue, Col. Archie A. Farmer
held sway as commanding officer of the
Philadelphia Signal Depot, of which the
procurement district was technically a di-
vision even though it functioned as a sepa-
rate agency. Its chief and contracting of-
ficer was Lt. Col. G. L. Thompson, who
had moved with the agency from New York.
He had been with it since 1937, in the days
when he had two civilian assistants, one
for procurement operations and one for in-
spection functions. The number of civilian
employees in that bygone period had fluc-
tuated between 8 and 20. By late 1941 the
staff had grown to 14 officers and 450 civil-
ians. In mid-1942 Colonel Thompson’s
force was multiplying so rapidly that it was
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hard to quote exact figures for any given
day.*®

The district functions still divided roughly
into the dual patterns of procurement and
inspection. Obviously, if more equipment
were purchased, more inspectors would be
needed to check it before the Signal Corps
accepted it. Each district hired and trained
its own inspectors, and there were never
enough of them. Philadelphia set up a train-
ing school and went aggressively about the
business of hiring men. To recruit appli-
cants for the nine months’ course at this
school, it arranged for a civil service repre-
sentative to be located at the depot so that
applicants could be interviewed and ex-
amined on the spot.*

“Speed, not cost, is the dominant factor,”
said the Under Secretary of War in his
memorandum to the supply chiefs on 29
December 1941.7 Speed was the objective
at Philadelphia. Try as a man might, there
was more to placing a contract than a sim-
ple matter of offer and acceptance. In all
conscience, the contracting officers had to
assure themselves that prices were fair and
reasonable and that contracts were in the
best interests of the government. In case of
doubt, they called for a cost analysis, For
the benefit of smaller plants, they negotiated
contracts at prices 15 percent above the
lowest quotation received. They eliminated
bid bonds and performance bonds, broke
up large requirements in order to spread
production, and gave great weight to earlier
delivery dates in evaluating bids.”

% Cerruti, Historical Narrative of the Philadel-
phia Signal Corps Procurement District, 18-21.

® Ltr, OCSigO Proc Sv, Inspec Sec, to Dir of
ARL, 15 Jan 42, sub: Tng of Inspec Pers. SigC
400.163 Inspec 1, Jan—Mar 42.

™ PC-P 400.13, Broadening the Base of Defense
Prod, 29 Dec 41.

" Cerruti, Historical Narrative of Philadelphia
Signal Corps Procurement District, p. 141.
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Contracting officers had at hand booklets
prepared by the district, containing contract
and purchase request clauses, samples of
contractual instruments, and other informa-
tion useful so long as the contract fell within
the usual legal framework. As often as not,
though, the manufacturer raised special ob-
jections. Signal Corps letters of intent, for
example, set a limit of 10 to 25 percent of
the cost of the material on the amount of
funds that could be spent before the formal
contract was executed. Contractors felt that
this was too severe. If the reason for mak-
ing a letter of intent was to permit con-
tractors to place orders and tool up to start
work immediately, then there should be no
restriction of funds, they argued. They cited
the letters of intent issued by the Navy,
which bore no such limitation.™

Especially in the early months of 1942,
when industry was converting to war work,
the contracting officers found firms bidding
too optimistically. The Office of the Chief
Signal Officer had a Facilities and Mate-
rials Branch formed from the remnants of
the Procurement Planning Section; so did
the Philadelphia district. These groups knew
a great deal about the productive capacity
and capabilities of various manufacturers
and were constantly surveying plants, noting
idle capacity, and assisting industry in vari-
ous ways. Between them, they could usually
supplement the contracting officers’ own in-
formation about any given firm. Another
difficulty in making a contract centered in
equipment specifications. Particularly for
the newer equipment, there existed only
rather sketchy performance specifications.
Contractors found them ambiguous, or in-
adequate, or impossible to meet. In such
cases, they either refused to bid, or bid with
exceptions to the specifications, with result-

* Ibid., pp. 180-81.



176

THE SIGNAL CORPS

A SECTION OF THE PHILADELPHIA SIGNAL DEPOT, AUGUST 1942

ing long-drawn-out negotiations. Other
contractors objected to subcontracting, ac-
counting, renegotiation, or patent clauses.
All these things drained off the time allowed
for placing a contract: in an emergency it
had to be placed immediately, on small
items within 24 to 48 hours and on large
procurements within 12 to 20 days.”

In spite of these confusions, by summer
the Philadelphia district had tripled its pro-
curements for the preceding year, and Chi-
cago had placed five times and San Fran-
cisco nine times as many orders as in 1941.
Wright Field, the youngest of the lot, grew
the fastest. Its volume was nearly twenty
times that of the previous year, and in dol-
lar value surpassed that of Philadelphia.™
Late in June one last modification of the

" Ibid., pp. 168-77.
* CSigO, Annual Report, 1942, p. 79.

procurement organization took place. The
geographical restrictions that had long
ceased to have any practical significance
were removed. The Philadelphia, Chicago,
and San Francisco districts were merged at
Philadelphia.”

Difficulties Within the Signal Corps
Inspection Service

By spring 1942 danger signals were flying
above the Signal Corps inspection service.
Peacetime planning had anticipated war-
time recruiting and training of more inspec-
tors, and setting up more inspection dis-
tricts within the procurement districts, but
had not provided any basic changes in the
pattern of procedure. The first few months
of war proved that changes would have to

wIbid., p. 97.
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be made. The volume of procurement, and
particularly procurement of those items spe-
cially designed and therefore subject to in-
spection by laboratory personnel, exceeded
all prewar estimates. Subcontracting, essen-
tial to conversion of industry to a wartime
basis, meant spreading a contract over the
country without regard to geographical
boundaries. Yet, except for Wright Field,
the procurement districts which handled all
production inspection were supposed to
keep their men within the geographical
areas assigned to them.™

The problem could be met by transfer-
ring inspection responsibility from one dis-
trict to another.” This was satisfactory, pro-
vided that the district placing the contract
informed the one in which the plant was
located in time so that an inspector could
be on hand, and provided that the inspect-
ing district had enough men to do the job.
The Philadelphia district awarded a con-
tract to a small plant in Portland, Oregon,
for 7,000 telephone crossarms to be deliv-
ered at the rate of 1,000 per week. The San
Francisco district was short of men, and had
no resident inspector at Portland. It had to
send an inspector to Portland for seven
weeks, with no other work to do except
to inspect 1,000 crossarms per week. In an-
other case, the San Francisco district was
asked to send a man to Texas to inspect
orders amounting to $425. In that instance,
factory inspection was finally waived.™

In other cases the procurement district
sent its men into the territory of another.

" History of Signal Corps Inspection Agency, 5
October 1942 to 2 September 1945, pp. 1-2. SigC
Hist Sec File.

7 WD Cir 1-5, CSigO, par. 3.

* 1st Ind, O/C San Francisco SigC Proc Dist
to CSigO, 8 Apr 42, on Ltr, Cuny to O/C SFSCPD,
1 Apr 42, sub: Inspec of material mfg in other
proc dists, SigC 400.163 Inspec 2, Apr—May 42.

264-211 O - 78 - 13
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Plans to lend inspectors from one district
to another were discarded because of the
difficulties of maintaining time and pay rec-
ords. Besides, each district feared that if
it lent its inspectors it would never get them
back.™ The laboratory inspectors, operating
without geographical restrictions, could go
anywhere in the country, and laboratory
inspection was growing phenomenally. By
15 June the General Development Labora-
tory had 105 inspectors, the Radar Labora-
tory 110, and the Aircraft Radio Labora-
tory 1,288.%

As a result of these operating differences,
there were numerous instances of multiple
inspection. In the Chicago Procurement
District in June, resident inspectors in-
cluded 433 from the Aircraft Radio Lab-
oratory, 38 from the General Development
Laboratory, 10 from the Radar Laboratory,
173 from the Chicago district itself, and
164 from the Philadelphia district. Twenty-
five plants in the district had from two to
four separate Signal Corps inspection or-
ganizations. If inspections performed by
nonresident inspectors were added to these
figures, the number of multiple inspections
rose sharply.® In April the Kearny plant of
the Western Electric Company harbored
more than 40 Signal Corps inspectors from
the Philadelphia, Chicago, San Francisco,
and Wright Field districts, and from the
Aircraft Radio Laboratory. Though they
did not inspect the same equipment, or deal
with the same contracts, the presence of so
many separate inspectors caused confusion

™ Ist Ind, Exec Officer Philadelphia SigC Proc
Dist to CSigO, 17 Apr 42, on Ltr, Cuny to O/C
PSCPD, 1 Apr 42, sub: Inspec of Material mfg
in other proc dists. SigC 400.163 Inspec 2, Apr—
May 42.

* History of Signal Corps Inspection Agency,
p- 2.
% Ibid., pp. 2-3.
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and exasperated the manufacturer, who
supplied office space for them. Such dupli-
cation also wasted critically short inspection
manpower.

There were other cases of inefficiency.
Distance between an inspection unit at a
plant and the headquarters to which it was
attached meant delays in handling papers
and reports by mail, high costs for telephone
and telegraph communication, and exces-
sive travel time and cost. The differences in
organizational structures between the lab-
oratory and district inspection units, and
between the districts themselves, provided
a perfect breeding ground for variations in
inspection policies and procedures. Inspec-
tion was a stepchild organizationally, since
the agency to which it was attached had a
primary function other than inspection. In-
spectors complained that they had too little
supervision and no close contact, and did
not have a chance to present their side of
arguments with the manufacturers. Both
prestige and morale of the inspection forces
were low.*

The Inspection Section within the Office
of the Chief Signal Officer had to fight for
its existence from the very moment of its
inception in the closing days of 1941. Three
months passed before its officer in charge
was able to spend his full time on his as-
signed duties. It was another month before
any engineers were assigned, and in April
1942 the section had only three at its peak
strength. Only one of these had any exten-
sive inspection experience. Its strength in
May consisted of six officers, only two of
whom had direct inspection experience.*®

Although the section drew up an ambi-
tious organization chart with places for
sixty-three officers and produced a plan to

® Ibid., p. 4.
® Ibid., pp. 5-6.
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transform the section into a division, with
numerous sections and subsections, nothing
came of it. The irm of Wallace Clark, in-
dustrial consultants to the Chief Signal Of-
ficer, confessed that it had no experts qua-
lified to pass on the merits of the plan, and
suggested that such an expert be employed.
Again General Olmstead turned to business
for help. He asked Western Electric to re-
lease George L. Schnable, who had been
the assistant superintendent of inspection at
Western Electric’s Hawthorne plant. On 4
May, Schnable and Stanley Woolman, an
engineer from the Inspection Section, Of-
fice of the Chief Signal Officer, started on a
tour of the country which would take them
to plants, inspection units within districts
and laboratories, and for talks with indi-
vidual inspectors.* Out of the mass of in-
formation which they expected to accumu-
late would come a plan for betterment of
the inspection service. Their report would
not be laid on General Olmstead’s desk for
several months to come, but as the fiscal
year drew to a close, preliminary informa-
tion trickling back indicated that a general
reorganization of the inspection structure
could be expected. Inspection would be sep-
arated from the procurement districts and
set up in housekeeping for itself as an in-
dependent agency with systematized pro-
cedures.

The Expansion of Signal Corps Depots

In the prewar period of emergency, the
Signal Corps depot system consisted of only
five signal sections in Army general depots.

with warehouse space amounting to ap-

“ Memo, Exec Officer Mat Br OCSigO for Exec
Control Div, 15 May 42, p. 9, Item 15. Weekly
Achievement Rpts, 27 Apr-8 Jun 42. SigC Central
Files. For the story of inspection activities from June
1942 to June 1943, see pages 509-13, below.
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proximately 350,000 square feet** By 7
December 1941 the distribution facilities of
the Signal Corps in the United States had
grown to seven signal depots with total floor
space of 2,019,000 square feet, 1,500,000 of
it actually used as storage.®® Six and a half
months after Pearl Harbor, there were
depots or depot space in 32 areas in the
United States, Alaska, Hawaii, Panama, and
Puerto Rico, with a total of 7,776,214
square feet of space available, or in the
process of being made available.*

This increase in depot facilities had not
come about easily or all at once. Neither did
it all represent space administratively under
Signal Corps control and devoted to the
basic functions of a depot: receipt, storage,
and issue. Part of it had to do with the re-
pair, inspection, salvage, maintenance, pro-
curement, training, defense aid storage, and
manufacturing functions assigned to many
of the depots as contributory duties. As a
rule, the troops using the equipment would
take care of first echelon maintenance; sec-
ond echelon would be a function of mainte-
nance platoons; signal depot companies
would accomplish repair at the third stage;
and beyond that, the equipment would be
sent to the nearest depot. If even this failed
to meet the need, fifth echelon maintenance
might involve moving the equipment to a
signal depot or signal section of a general
depot where civilian technicians, trained in

% Capt Charles R. Novick, The Story of Supply
in the Signal Corps in World War I, Pt. IV, Dis-
tribution (1945), SigC historical monograph B-1d,
p- 21. SigC Hist Sec File.

*¥ SOS Staff Conf, 16 Feb 43, remarks of Olm-
stead on duties and functions of Sig Supply Sv,
OCSig0O. SigC EO 36-337 Staff Confs (SOS)
Misc 9-2-42 to 6-2-43.

" OCSigO S&I Br, Rpt of James L. Dixon, Depot
Bldgs and Grounds Sec, sub: SigC storage space
rpt, 1 Jul 42. SigC 400.242 Storage Space 2, May—
Jul 42,
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knowledge of the set, would take over.®
Within the continental United States in
early spring 1942 the Signal Corps had only
the depot at Philadelphia, with another
under construction at Lexington, Kentucky.
It had also signal sections within the Chi-
cago Quartermaster Depot, and the general
depots at New Cumberland, Pennsylvania,
Atlanta, San Antonio, Ogden, and San
Francisco.”

When unlimited emergency gave place to
war, the supply section of Utah General
Depot at Ogden was still in the throes of
organization and hiring, and already out-
growing the 108,000 square feet of closed
warehouse space and 3,600 square feet of
closed shed space that had been assigned to
it. Tt estimated future requirements at about
432,000 square feet of the former and
40,000 feet of the latter. In January, prior
to removal of the signal section from the
San Francisco General Depot in the Presidio
to new quarters at the Oakland Army Air
Base across the bay, 50 percent of all signal
stocks in San Francisco were shipped to the
signal supply section in Utah. At the same
time, substantial deliveries of wire and cable
were arriving. The warehouse and closed
shed space was hopelessly inadequate and
no additional shelter was available. More
than 1,000,000 pounds of cable on reels
lay out in the open; crating materials
piled up in the yards. The labor shortage
was acute and the depot had to compete
with three major military installations for
personnel: the Naval Supply Depot, the
Ogden Arsenal, and the Ogden Air Tech-
nical Service Command. Early in the
year the Utah General Depot began to
transport several hundred high school and

¥ OCSigO Cir 11-2, par. 4, 14 Feb 42.
* Novick, Story of Supply in the Signal Corps,
Pt. IV, App. D.
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college students from northern Utah and
southern Idaho by train or bus to and from
the depot on Saturdays and Sundays, dis-
tances of 74 to 160 miles the round trip.
The students unloaded the accumulation of
incoming carloads that the regular labor
force had not been able to handle during the
week.”

Storage and issue functions in the Day-
ton area had originally been performed by
the Wright Field Signal Corps Procurement
District in a building constructed for the
purpose at Fairfield Air Depot. In addition,
the Air Service Command had designated
the signal section of the Fairfield Air Depot
as a backup facility and storage reservoir
for signal equipment already turned over
to the Air Corps. This depot at the begin-
ning of 1942 stocked some 6,000 items of
airborne radio equipment. The need for
more space became desperate when ship-
ments of aircraft radio material began to
arrive from the Philadelphia Signal Depot,
which relinquished that class of equipment
when it moved from New York late in 1941.
The volume of work increased so rapidly,
to an average of 50 shipments a day by early
January, that Lt. Col. William J. Daw, offi-
cer in charge of the district, took steps to
acquire space in the first of several build-
ings in downtown Dayton. But as quickly
as he obtained more space, the multiplying
functions of the organization outgrew it.”

% Utah ASF Depot, Ogden, Utah, History of the
Signal Supply Section, 30 September 1941-1 No-
vember 1945. Sig Supply Sec File, Utah Gen Depot,
Ogden.

® (1) History and Activities, Signal Corps Air-
craft Signal Service, 1 Jul 43, p. 6. (Hereafter re-
ferred to as Hist of SCASS, 1 Jul 43. SigC Hist
Sec File. (2) History of Dayton Signal Corps Sup-
ply Agency. WFSCPD File 314.7—Hist of Proc
Dist.
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On 5 june, the War Department approved
the recommendation that the signal storage
activity in Dayton be designated as the
Dayton Signal Depot.”

The same month, the Chief Signal Offi-
cer ordered procurement, storage, and is-
sue of meteorological equipment trans-
ferred from Philadelphia to Dayton. Its pro-
curement would thereafter be carried on by
the Wright Field Signal Corps Procurement
District; its storage and issue by the Day-
ton Signal Depot.*® The new depot in its
first month of operation stocked almost
16,000 different items of aircraft radio
equipment, a figure that rose before the
end of the year to just under 50,000 items.
By the end of June, there was no empty
space, nor was it expected that there would
be any space at the end of December, al-
though still more was being sought.”

As the pace of procurement quickened,
the lines of authority had to be shortened,
and then shortened again, especially at
Wright and Patterson Fields. In dollar
value, aircraft radio and radar equipment
was rapidly approaching the point where
it would exceed all other Signal Corps sup-
ply activities combined. The Aircraft Ra-
dio Laboratory was responsible for research,
development, and inspection of this equip-
ment. The Wright Field Signal Corps Pro-
curement District bought, stored, and
issued it. Yet these two agencies, located
only a few miles apart, had to consult Wash-
ington for most major decisions regarding

# AG Ltr AG 681 Dayton Sig Dept (5-25-42)
MR-M-SP, 5 Jun 42,

% 1st Ind [basic ltr lacking], Dir of Sig Supply
Sv to O/C Wright Fld SigC Proc Dist, 4 Jun 42.
SigC 413.6 (5-12-42). S&I Agency Info File,
Philadelphia.

* (1) Hist of SCASS, 1 Jul 43, p. 6. (2) Ltr,
S&I Br OCSigO to Opns Div Hq SOS, 2 Jul 42,
sub: Storage space. S&I Agency Info File, Phila-
delphia.
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their own activities, and had very limited
fields of authority in making commitments
to the Air Forces” Accordingly, in May
1942, with the concurrence of the Army Air
Forces and the SOS, the Chief Signal Offi-
cer activated a Signal Corps Aircraft Sig-
nal Service (SCASS), and appointed Col-
onel Gardner director.

The new fiscal year had not yet begun
before the new superagency added two more
agencies to its domain. On 4 June the Chief
Signal Officer established the Signal Main-
tenance Section, and on 5 June The Adju-
tant General designated the storage facili-
ties of the Signal Corps in Dayton as the
Dayton Signal Depot.”

Philadelphia in early 1942 was still hav-
ing housekeeping troubles. The combined
depot and procurement district created
from the old signal section and procurement
district of the Brooklyn Army Base at the
New York Port of Embarkation was not yet
comfortably settled in its new quarters, but
it was making progress. One by one the
frustrations and annoyances of the move
were dissipated as the Signal Corps began
to make the place more habitable, but
building operations and office work had to
proceed together and they did not mix well.
Cables were strung over the heads of
workers and fluorescent lights installed;
radiators were suspended below the sky-
lights around the walls of the offices; beav-
erboard partitions were set in place to pro-
vide a small measure of privacy for a few
officials. While this was going on, steam-
fitters with their hammers, pipes, and weld-
ing torches, painters and carpenters with
ladders and saws, all mingled with clerks
and stenographers, who complained bitter-

® Ltr, CSigO to CG AAF, 20 Apr 42, sub: SigC
reorgn at Wright-Patterson Flds. SigC 320.2 Gen.
% Hist of SCASS, 1 Jul 43, pp. 1-11.
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ly about their working conditions. Restric-
tions clamped down after the coming of
war suspended the Saturday half holiday,
added an hour to the work day, and spread
the six-day week over weekends on a ro-
tating basis; holidays were abandoned;
leave curtailed.’” All depots had begun op-
erating on a 24-hour a day basis late in
December,” and night shifts were not pop-
ular. All of these things added to employee
dissatisfaction.

Only a part of the New York force had
moved to Philadelphia with the depot and
some of these only temporarily until their
positions could be filled by new employees.
These workers and others who had origi-
nally intended to stay returned to New
York where they could live more comfort-
ably at home and find other positions with
industry as good if not better than the depot
could offer, even taking into consideration
the pay for overtime which became effective
on I March.”” Some of the New Yorkers
formed the nucleus of the new Lexington
Signal Depot in Kentucky. The Philadel-
phia Depot suffered a heavy loss in experi-
enced workers. Turnover was high, even
among the newcomers. During the first four
months of 1942 over 3,300 men and women
were employed and almost one third as
many were lost through resignations and
military furloughs. The depot recruited local
labor, but in this case an untrained Phila-
delphian could not immediately fill the shoes

“ (1) EO 9018, 12 Jan 42. (2) WD Cir 16, 20
Jan 42.

* OCSigO R&W, S&I Div to Exec Control Div,
24 Dec 41. S&I Agency Info File, Philadelphia.

* Acts of 21 Oct 40, PL 873, 76th Cong, and 3
Jun 41, PL 100, 77th Cong. Computations of pay
under these acts becamc so complicated that hun-
dreds of errors resulted. The Act of 22 December
1942, Public Law 821, 77th Congress, placed over-
time pay on a yearly basis and made it applicable
to all employees. This greatly improved the situation.
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of a trained Brooklynite. Meanwhile, the
demands of the draft boards cut deeper
every day into the supply of male labor.
Women began to take over jobs heretofore
reserved for men, serving as chauffeurs,
welders, assemblers, laborers, fork-lift op-
erators, tractor drivers, machinists, crystal
grinders, and checkers. For these and other
jobs, the depot launched extensive training
programs.'®

On jobs requiring precision and patience,
such as picking items from bin stock for
packing, assembly work, and crystal grind-
ing, women performed excellently. Radio
crystals, for example, had to be ground to
extremely close tolerances for use in tele-
type machines and other fixed plant instal-
lations. Commercial concerns did not want
to undertake the work, but the women depot
workers handled it “beautifully,” **

Depot space had seemed limitless when
the Atwater Kent plant had heen acquired
and the first items had arrived for storage:
the trucks and trailers comprising ten SCR—
197 radio sets.’” But by February the depot
was filled to within 5 percent of capacity,
and the space problem again loomed. To
ease the strain, the maintenance and repair
group had moved out into a new building
acquired from the Frankford Arsenal. In
April 1942 the Signal Corps leased the first
of five annexes: two buildings owned by
the Quaker Hosiery Company and to be
known collectively as Annex No. 1, located
about a mile from the main depot. One
building contained three stories and a base-
ment, and the other seven stories. Together
they provided 354,000 square feet of space,

% History of the Philadelphia Signal Depot
(hereafter referred to as Hist of Philadelphia Sig
Depot), II, 131. SigC Hist Sec File.

" MS Comment, Brig Gen Archie A. Farmer,
Ret., 15 Mar 52. SigC Hist Sec File.

2 Hist of Philadelphia Sig Depot, I, 146.
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to house some 8,000 items of photographic
equipment and over 9,000 items of pigeon
supplies.'”® During the next month a small
force of depot personnel moved in, but most
of the building was still occupied, and would
not be available for several months.

On 16 -May the Signal Corps took over
Annex No. II, a building to be shared by
the Reading Railroad, and gained 333,183
square feet of space’” The equipment
bought on early orders was rolling in; later
on, larger orders would mean a further
straining of warehouse seams. Colonel
Farmer had the uneasy feeling that if he
did not keep constant vigil, the flood of
equipment would engulf him. Incoming
material rose from an estimated 10,757,747
pounds in January to 14,005,850 in April,
and the outgoing from 7,015,062 to 9,-
295,406.° To handle and process this
amount, he had a labor and office force of
4,987 in April, compared to 3,520 in Jan-
uary. Tonnage figures alone did not reflect
the infinite variety and complexity of depot
operations at Philadelphia. Of the 100,000
items, some were so large it required a crane
to move them. Others, such as hair springs
for repairing meters, were so tiny that they
would disappear with a gust of wind.**®

Meanwhile, at Avon, Kentucky, the Lex-
ington Signal Depot, destined to rival the
Philadelphia Depot in size and volume of
tonnage, was rising in record time. Begun in
May 1941, it was handling shipments of
radar equipment by fall and became deeply
immersed in extensive training programs by
winter and early spring. By May 1942 the
second phase of the construction was com-
plete. An administration building and guard

© rpid., 1, 67.

" Ibid., L. 70,

8 Ihid., 11, 157.

1% MS Comment, Farmer, 15 Mar 52.
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gate, three warehouses, service station, ga-
rage and motor repair shop, a paint and oil
shop, central heating plant, fences, and util-
ities added a somewhat more finished look
to the establishment. It was time for official
recognition of the depot’s existence.

General Olmstead journeyed to Lexing-
ton to deliver the principal address at the
formal dedication ceremonies before an
open-air assemblage of over 3,000 persons
on 29 May. He and the depot’s command-
ing officer, Col. Laurence Watts, had rea-
son to welcome the new establishment. The
reservation covered 785 acres of land; the
buildings were expected to provide over
1,400,000 square feet of storage and office
space. At the end of February the total of
employees, not counting those in training,
had been about 500. Before the end of June
it was four times that number, a little over
2,000. In September 1941 the first 22 tons
of equipment had been more than enough
for the few workers then employed to han-
dle. Now in May 8,262,000 pounds were
processed with ease and dispatch.'”’

To some extent, the depots in this period
specialized in the stock they carried. The
Chicago depot housed large stocks of tele-
phone, telegraph and teletype, and vehicu-
lar radio items. New Cumberland stored
field wire and bulky machine items. Dayton
catered to the Air Corps, with airborne
radio and radar and meteorological equip-
ment for its stock in trade. Lexington was
the repository for ground radar, and the
special vehicular equipment needed for
transporting radars. All other signal items

" Elizabeth Simpson, Narrative History of Lex-
ington Signal Depot (1945), Chs. 2, 3, 8; Graph
Items 22, 25, 35. SigC Hist Sec File.
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found a home at the Philadelphia depot.'®®
In June a new signal section was set up at
Memphis. It was to act as a backup to the
New Orleans Port of Embarkation, and
would furnish emergency supplies to points
in the Fifth, Sixth, Seventh, and Eighth
Corps Areas.'”®

Totting up the figures at the end of June
1942, the Signal Corps found itself in pos-
session of 5,342,214 square feet of gross area
space actually completed, 920,000 under
construction, 625,000 authorized, and
889,000 requested. At second glance, how-
ever, the figures were not so impressive. Only
3,324,515 square feet of completed space
was actually usable for storage, and about 60
percent of it, 2,071,283, was in the three
big warehouses at Lexington, Dayton, and
Philadelphia. The rest was in general depots,
air depots, at ports of embarkation, and war
aid depots.”’® At the Dayton, Chicago, and
Ogden depots and at the Middletown and
San Antonio air depots, there was no vacant
space at all. Col. Raymond C. Hildreth of
the Storage and Issue Branch estimated that
for the rest of the calendar year the average
percentage of idle storage space in all signal
depots would not exceed 15 percent at any
time.™

19 4th Ind (basic ltr missing) S&I Div to 8igC
Supply Sv, 27 Jun 42, sub: Master depots. S&I
Agency Info File, Philadelphia.

® Ltr, S&I Div OCSigO to Sig Officer Fourth
Corps Area, 3 June 42, sub: Activation of Sig Sec
of Memphis Gen Depot. S&I Agency Info File,
Philadelphia.

1 These figures were extracted from Chart of
Space Distribution and Chart of Signal Corps Gross
Warehouse Area, prepared by the Supply Service,
Storage and Issue Branch, 1 July 1942. SigC 400.242
Storage Space 2, May-Jul 42.

™ Ltr, S&I Br OCSigO to Opns Div Hq SOS, 2
Jul 42, sub: Storage space. S&I Agency Info File,
Philadelphia. See pages below, for depot
operations from late 1942 to mid-1943.
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Procurement Growth in the First
Six Months of War

Thus in the field, and within the Wash-
ington headquarters, the Signal Corps laid
the groundwork for the effort ahead. While
the war in the Pacific went from bad to
worse, the organization at home was stead-
ily strengthened, weak spots explored, and
solutions devised. This building of a strong
supply organization was fundamental to the
eventual solution of the supply problem, but
to produce reserves took time, and to get the
equipment to remote outposts took more.

Signal Corps business was now big busi-
ness. Only a year before, procurement of-
ficers had been impressed when they could
place an order for a million dollars’ worth of
equipment. In the three months from 10
March till 2 June, by contrast, the Awards
Committee, a part of the Legal Branch
which reviewed certain contracts for legal
sufficiency, approved 39 contracts, each in
excess of a million dollars and totaling well
over $410,000,000. This sum did not include
the thousands of smaller contracts which
were not required to go to the Awards Com-
mittee for review. Indeed, by midsummer
the Committee would no longer concern it-
self with contracts involving a mere $1,000,-
000. From that time on, it reviewed only
those in excess of $5,000,000.

The biggest orders naturally went to the
biggest companies, which possessed the nec-
essary organization and facilities to handle
them. Western Electric’s bid of $49,000,000
to build 2,400 sets of the ASV radar, SCR~
517, was approved 1 May. Its award for
the command radio set, SCR-274 and
SCR--274-N, came to almost twice as much,
$97,000,000. Western Electric also con-
tracted to build 10,053 FM sets for Field
Artillery use (SCR-608’s and 628’s) for
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$40,000,000. Bendix Aviation had two
awards totaling more than $16,000,000 to
supply SCR-578’s, the Gibson Girl emer-
gency air-sea rescue equipment; a $43,000,-
000 contract for radio compasses SCR—-269;
and $42,000,000 for VHF command sets
SCR-522. General Electric was given the
job of building liaison sets SCR-187 and
SCR-287, by which aircraft could com-
municate with their bases, at a price exceed-
ing $74,000,000.*

The names of the lesser companies were
appearing on the more-than-a-million list,
too. The Galvin Manufacturing Company
was building small radios; it had contracts
totaling more than $26,000,000 for the
SCR-536 handie-talkie; the SCR-610 and
510, FM vehicular sets; and the SCR-511,
a portable set. The Aircraft Accessories Cor-
poration got a million and a half for build-
ing wire reels; Onan Brothers over a mil-
lion to furnish the self-contained power
units, PE-95; Gray Manufacturing Com-
pany for telegraph repeater equipment; and
Klise Manufacturing Company, Kroehler
Manufacturing Company, and Hubbard
Spool for making drum cable. Anaconda
Wire and Cable, Whitney-Blake, and West-
ern Electric each had contracts for more
than a million dollars’ worth of long range
wire, W-110-B. Simplex and U. S. Rub-
ber were building cable.™

In the four weeks between the middle
of May and the middle of June, big and
little contracts for Signal Corps equipment
reached a billion dollars.** And as the fis-
cal year drew to a close, the Signal Corps

" Sums quoted are to nearest round figure.

12 OCSig0, Awards Committee Rpt, 1942-43.
SigC RP-1029.

14 §upply Sv, OCSigO, Review of Prod Plans, 18
Jun 42. SigC DS 337.
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saw its expenditures for equipment rise to a
figure that would have been considered fan-
tastic in the days of peacetime planning.
More than $2,693,360,736 worth of con-
tracts had been placed with American and
Canadian manufacturers of Signal Corps
equipment, and $3,000,000,000 more was
soon to be available to the procurement di-
vision for additional equipment. Approxi-
mately 75 percent of this sum had been
expended after the attack on Pearl Har-
bor.”** Deliveries were pouring into depots
in ever increasing waves. By 30 June, 1942
deliveries of signal equipment, the larger
part of which would have required months
or even years to get into production under
peacetime conditions, totaled more than
$315,595,473, and the acceptance of com-
pleted items had reached a rate of more
than $3,000,000 a day."®

5 CSigO, Annual Report, 1942, p. 78.
8 Ibid., p. 79.
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Perhaps more than any other, this figure
pointed up the growth of the Signal Corps
procurement function and its importance to
the new Army. For now, in June 1942, the
Signal Corps was accepting every two weeks
as much signal equipment as the amount
procured during the entire course of World
War 1.7 This was an impressive and en-
couraging statistic. Still, procurement meas-
ured in terms of dollars did not by any
means tell the whole story. The real meas-
ure of success or failure of Signal Corps sup-
ply lay in producing the right kinds of equip-
ment, in sufficient quantity, and on time.
By that standard, it still had a long way to
g0-1]8

7 In World War I, a total of $45,000,000 was
authorized for Signal Corps material. CSigO, An-
nual Report, 1943, p. 232.

% See pages|[322ff.| below, for an account of pro-
curcment problems during the second half of 1942.



CHAPTER VII

Signal Schooling
(January—July 1942)

The Training Structure

The Chief Signal Officer’s responsibility
for the technical military training of Sig-
nal Corps enlisted men and officers was
exercised, after 9 March 1942, under the
delegated authority and the nominal super-
vision of the Commanding General, Serv-
ices of Supply. From General Olmstead the
line of authority descended through the
chief of the Signal Corps Field Services,
General Milliken, and through him to Col.
J. D. B. Lattin, at the head of the Military
Training Division.?

Although the Signal Corps was bound
by the manpower allotments and the train-
ing policies of the War Department Gen-
eral Staff and the Services of Supply, the
Chief Signal Officer had direct jurisdiction
over the operation of Signal Corps replace-
ment training centers and schools, which
were exempt from corps area control, and
over the technical aspects of the training of
Signal Corps military and civilian person-
nel in civilian institutions. In technical com-
munications training, the Chief Signal Offi-

' Signal Corps Administrative Log, 1939-1945,
OCSigO Orgn Chart 14, 9 Mar 42, p. 35. SigC
Hist Sec File. For troop and training difficulties

in January and February, 1942, Chap-

ter II.

cer called the plays provided he could get
the practice field and the players.?

The scope of technical signal training was
broader than ever before. It had penetrated
a field of study hitherto occupied only by
scientists and confined to highly scientific
institutions such as research laboratories.
The Signal Corps student body was made
up of officers, enlisted men, enlisted re-
servists, and civilians, and it ranged from
men with doctorates in engineering or phi-
losophy to illiterates. Geographically, train-
ing extended from the single prewar training
facility at Fort Monmouth, New Jersey, to
Signal Corps training centers newly estab-
lished in Florida, Missouri, and California;
to civilian institutions throughout the land;
and to the British military schools in the
United Kingdom. The Chief Signal Officer
and his staff viewed the burgeoning train-
ing centers with pride, encouraged by the
advances they represented. Nevertheless, six
months of war had sent signal training re-
quirements far beyond the expanded mili-
tary facilities and the increased capacities
which, indeed, had seemed to the Signal
Corps to be cramped even in the planning
stage.

* AR 350-800, 1 February 1938, covering Signal
Corps training, specifically stated that the regula-
tion was only “general in nature.”
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As yet the calls for men had been confined
to activation needs except for the tragic loss
requirements of the forces in the Philip-
pines, and even these had been erased with
the fall of Bataan in April. Training de-
mands were arising, however, from factors
quite apart from activation needs. For ex-
ample, new types of equipment under pro-
duction and about to come into use
necessitated the enrollment of more officers
and men in advanced electronics courses.
General Colton had urged the Coast Artil-
lery Corps to send men to be trained in the
use of the new radar developments and,
upon finding that the Coast Artillery
planned to send only six, had said: *“I think
you had better make arrangements on
the basis of the number being increased,
because of course they will want more than
six, but they don’t know it yet.” * Upkeep
and maintenance of equipment in the hands
of troops posed additional training prob-
lems. General Olmstead sought to learn
whether using arms were making satisfac-
tory progress in first echelon repair; whether
the Signal Corps should provide repair units
in division signal companies; and what
should be done about training depot troops
in repair, especially of airborne equipment
in the hands of troops.* Paradoxically, the
shortening of technical courses also created
a demand for more training facilities. By
this time all courses had been abbreviated
to the point where they produced soldiers
skilled in only a segment of a subject. Thus
several men might be required to perform a
job which could have been done by a single
soldier thoroughly trained in all aspects of
the work. The time saved by shortening the

"OCSigO R&W Action 1, Colton to Radar and
Air Com Div, 27 May 42, sub: Tng of CA soldiers
at Western Electric School. SigC SPSTP 33.

* Memo, Olmstead for Milliken and Crawford, 27
Mar 42. SigC SPSTP 33.
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training period was offset by the uneconom-
ical use of manpower.

Factors which made it difficult for the
Signal Corps to reach its self-set training ob-
jective were no less compelling because
some applied alike to all other services.
Training capacity allotments were based on
the assumption that troop basis units would
be furnished only trained cadres of Signal
Corps specialists and technicians who would,
in turn, teach the new men received directly
from reception centers.” Before the end of
July, however, Signal Corps training centers
had supplied entire complements of Signal
Corps men—=618 officers, 24 warrant offi-
cers, and 11,120 enlisted men in all—for
units hurriedly added to the 1942 troop basis
or activated outside its provisions for im-
mediate dispatch overseas with task forces.’

A survey of twenty-eight units organized
in the early summer showed the average
time between activation and alert for move-
ment to be less than a month. In one ex-
traordinary case, movement orders for the
811th Signal Port Service Company were
issued four days ahead of its activation or-
ders.” Obviously, this did not permit units

*OCSigO R&W Action 1, Capt F. R. Franzoni
for Lt Col Francis H. Lanahan, Jr.,, War Plans
Div OCSigO, 3 Apr 42, sub: Cadres to provide
complete tng of all pers within the unit. SigC 320.2
Activation of Units, Jan-Jun 42.

® Brig. Gen. Idwal H. Edwards, Assistant Chief of
Staff, G-3, War Department General Staff, ac-
knowledged that the troop basis was “a little cock-
eyed,” but pointed out that there was no better
guess. (1) Recorded telephone conversation, Col
King with Gen Edwards, 1 Jun 42. SigC 352 OCS
1942-44. (2) Memo, Milliken for Opns Div
WDGS, 29 Jul 42, sub: Expansion of SigC RTC
and SigC school facilities. SigC 381 Preparation
for War. SigC MT-182.

" (1) Memo, Milliken [OCSigO] for Dir of Tng
SOS, 19 Aug 42, sub: Orgns to be filled 100 per-
cent from RTCs and schools; (2) Memo, Lt Col S.
M. Thomas, OCSigQ, for Dir of Sig Opns Sv
OCSigO, 22 Jul 42, sub: 811th Sig Port Sv Co.
SigC SPSMT-12 War Plans Br.



188

to draw men from reception centers and
train them to be even simple signal techni-
cians. The burden of supplying trained men
therefore devolved more heavily upon the
Signal Corps replacement training centers
and schools than General Staff or even Sig-
nal Corps planning had contemplated. With
little co-ordination of the outside elements
affecting training, it was scarcely to be ex-
pected that the training program would
mesh smoothly with troop activations. Yet
commanders who were already carrying
heavy combat responsibilities saw no reason
why they should be expected to train their
communications specialists, whatever the
regulations said. Commenting on the train-
ing of Signal Corps men received in the Fu-
ropean theater in the summer, Lt. Col.
Francis E. Kidwell, at Allied Force Head-
quarters, said that as far as he could judge
“there was nothing wrong with communi-
cations training, except that the men in the
signal aviation units in Europe had had
none of it.” ®

The most pressing training project, and
one of the most vexing, was that of prepar-
ing men to serve with the Army Air Forces.
It was still difficult to get information as to
the specialists the AAF would need because
many air units had not yet settled into stand-
ard types, and there was little co-ordination
within the Air Forces of its requirements for
communications men. Instead, there was a
disposition to operate independently of the
Signal Corps. For example in July, upon re-
ceiving informal notice that it would be re-
quired to train 45,000 radio operators for
the Army Air Forces, the Signal Corps im-
mediately initiated a wide survey to deter-

®Ltr, Lt Col Stuart K. Baker, OCSigO, to Dir
of Planning OCSigO, 16 Jul 42, sub: SigC matters
for investigation and rpt—Borero. SigC 319.1
Inspec Rpts 3.
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mine the extent of facilities available for the
purpose, only to be told later that the AAF
would do its own training.’

Where Tables of Organization existed at
all, they were unrealistic for both air and
ground units." Several new tables, ready for
issue at the beginning of June, indicated
strengths greater than those authorized for
such units at that time, but the War Depart-
ment had announced no policy for bringing
existing units to the new strength. It was
small comfort to a unit commander to be
told that his efficiency might be measured by
the manner in which he employed the per-
sonnel in a table of organization when he
had been unable to get the men.** There was
little more comfort in the knowledge that
when such units were alerted for overscas
movement, commanders would expect the
specialists allowed in the tables even though
Signal Corps training capacity had not been
authorized with the new strength in mind.
Tables covering schools and replacement
training centers had been rescinded before
Pearl Harbor and the Signal Corps there-

® (1) Memo, Chief of Mil Pers Div OCSigO for
CSigO, 8 Jul 42, sub: Responsibilities, Hg AAF;
{2) Memo, Lattin for Milliken, n.d., sub: Necessity
for SigC Sec on staff of CG AAF. SigC SPSTP 6.
(3) Memo for File, Lattin, 11 June 42. SigC 353
Gen 14, Jun 42.

 See above, [pp._35ft] For example, T/O’s in-
cluded no repairmen for very high frequency equip-
ment. It was August 1942 before a course to train
them was instituted in the Signal Corps School at
Fort Monmouth and at the Signal Corps Radar
School, Camp Murphy, Florida. (1) 2d Ind,
OCSigO to Comdt ESCS, Ft. Monmouth, 13 Aug
42, SigC SPSMT 352 SCS Ft. Monmouth (7-21-
42). (2) OCSigO R&W Action 1, Lattin to Mil
Pers Div, 19 Aug 42, sub: Tng schedule, Eastern
SigC School. SigC 353 Ft. Monmouth 2 (RTC)
May-Aug 42. (3) Memo, Milliken for Exec Con-
trol Div, 17 Jul 42, sub: Weekly Prog Rpt. Weekly
Achievement Rpts, 15 Jun-—16 Jul 42. SigC Central
Files.

" Signal Corps Information Letter, No. 7 (1 Jun
42), pp- 4111
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fore had to defend each neced for instructors,
and usually got fewer than it had asked for.
Then the only men available were likely to
be recent graduates of the courses they were
called upon to teach. Moreover, men capa-
ble of teaching were the sort in demand
everywhere. Filling one gap created an-
other.

There was also the difficulty of getting
the training equipment needed when there
was not enough coming off the production
lines to supply combat requirements.'* The
lack of training equipment plagued all com-
munications instructors for many months.

It was difficulties of this sort which beset
the military training program. The faults
and the failures lay not so much in the
classroom as at planning levels, in the ele-
ment of time, and in the general unreadi-
ness of the nation for war. In the summer
of 1942, with plans in the making for a
large offensive operation in North Africa,
the immediate concern of the Signal Corps
was the technical training of the thousands
of recruits pouring into its replacement
training centers at Fort Monmouth, at
Camp Crowder, and soon at Camp Koh-
ler; the development of qualities of lead-
ership in the candidates cnrolled in the
Signal Corps Officer Candidate School at
Fort Monmouth; and the technical training
of officers and enlisted men for the Aircraft
Warning Service at Camp Murphy.

Camp Crowder

The largest concentration of Signal
Corps recruits was at the Camp Crowder

? (1) OCSigO R&W Action 7, Lt Col Victor A.
Conrad, AFT Com Div OCSigO, to S&I Div, 18
Mar 42, sub: Spare parts and components of SCR—
268, 270, 271 sets for school training; (2) Litr,
CSigO to CO SigC Radar Lab, Camp Evans, N. J,,
6 Apr 42, sub: Shipment of spare parts for SCR—
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Replacement Training Center in Missouri,
although it had been in operation less than
four months. By the middle of June 1942
the whole area of Camp Crowder, overrun
by men in khaki, hummed with activity;
352 new buildings stood on the post, but
that was not enough and more wartime con-
struction was going up. Already the Signal
Corps, not the sole occupant of the camp,
needed elbow room. The Army Ground
Forces still retained housing for 4,300 En-
gineer troops. In April General Milliken had
pointed out that joint use of the facilities
by the Signal Corps and the four Engi-
neer regiments to be activated in early
summer would not serve the training pur-
poses of either service. But Col. Walter L.
Weible, Deputy Director of Training of the
Services of Supply, had declined to reserve
the area exclusively for the Signal Corps
and had insisted upon “‘equitable use” of
certain of its facilities by both services. On
10 June General Olmstead again opened
the subject, asking that when the Engineer
regiments should have completed their
training cycle, Camp Crowder be assigned
wholly to the Signal Corps for use as a
“large Signal Corps training center.” It was
already that.”®

By the end of June over 10,000 tech-
nicians had gone out from Crowder to
troop units; more than 12,000 were still
studying in the replacement training cen-
ter; about 2,000 men had been sent to ci-

270-B, with 1st Ind, CO SigC Radar Lab, to
CSigO, 11 Apr 42. SigC MT-413.44 Radio Equip.
MT-198.

(1} Memo, Milliken for Dir of Tng SOS, 20
Apr 42, sub: Expansion of SigC activities at Camp
Crowder, and 1st Ind, Hq SOS to CSigO, 6 May
42: (2) Ltr, Olmstead to CG AGF through CofE
and CG SOS, 10 Jun 42, sub: Utilization of Camp
Crowder for tng of SigC pers and SigC units only.
SigC 353 Camp Crowder 1, Jan—Apr 42 and 2,
May-Jul 42.
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vilian schools and another 2,000 to the Sig-
nal Corps School at Fort Monmouth for
specialist instruction. The aircraft warning
course alone had turned out 1,548 plotters.
By mid- July more than 32,400 recruits had
been received.® The RTC had passed
through its shakedown period and was on
a firm footing when, on 1 July 1942, Gen-
eral Rumbough, who had been in com-
mand since its beginning, left and turned
the command over to Col. Robert A. Wil-
lard, another Regular Army Signal Corps
officer. Willard had served as executive of-
ficer of the RTC since his arrival from Fort
Monmouth in the preceding December and
was well acquainted with the problems.
Rumbough soon became the signal officer
of the great force building up in the United
Kingdom, intended to take a million men
across the Atlantic in the next six months.*®

Camp Crowder was a veritable boom
town sprung out of the wilderness in New-
ton County, Missouri. Its area was com-
puted in miles, not acres—seventy-five
square miles in traditional guerrilla country,
the scene of some of the raids of the desper-
ado Jesse James and his gang. The com-
mander, Maj. Gen. Walter E. Prosser, called
it the layout of his dreams. The reserva-
tion did, indeed, provide a wide variety of
facilities for simulating battle conditions,
even deserted farm buildings which were
utilized as command posts and signal cen-
ters in real combat fashion. Wide, rolling
fields, green with grass until the heat seared
them brown, steep cliffs, rivers, and dense
woods constituted the theater for combat
training. Recruits who had come with the

*(1) CSigO, Annual Report, 1942, p. 168. (2)
Signal Corps Information Letter, No. 9 (1 Aug
42), pp. 15-16.

* Notes for Conf on BoLero, 3 Jun 42. 8igC ET
322 BorLero-—Col Rives, 1942,
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first contingents in February had floundered
in mud or slipped about on the ice, but in
these summer days “Red Hot and Dusty”
was the name they gave the camp.

The recruits streaming into Camp
Crowder to be converted into signalmen
found few distractions. The nearest town,
Neosho, had a population of only 5,000. It
had been the Confederate capital of Mis-
souri and now it was a strict Mennonite
community. Many of the houses had two
doors, side by side—one for weekdays and
the other for Sundays. It was a dry town
to the extent that liquor could be purchased
only in packages, and drier than that in at-
titude. But this caused little dissatisfaction.
Although camp punishment for drunken-
ness was severe, commanders had need to
mete out little of it. “INo nonsense in Neo-
sho” was the soldiers’ slogan for the town.

What the nearby community offered the
recruit was not important, for what Crow-
der demanded left him little time to enjoy
outside distractions. The three weeks of
basic training in Signal Corps'replacement
training centers was much the same as that
given recruits at any post. It was the course
prescribed by the War Department to ef-
fect a man’s transition from civilian life to
military routine; much of it was strenuous
physical conditioning. On his arrival, the
recruit was given a few tests and orienta-
tion lectures and this curriculum: drill;
equipment, clothing, and tent pitching; first
aid; defense against chemical attack; ar-
iicles of war; basic signal communication;
interior guard duty; military discipline; and
rifle marksmanship. No effort was made in
the early summer to qualify men in marks-
manship at either Camp Crowder or Fort
Monmouth. Each post had only 400 rifles,
all of the period of World War I, and nei-
ther had any carbines, the approved Sig-
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nal Corps weapon. Toward the end of the
year, however, and with no increase in
arms, over 80 percent of the men in the
RTC had qualified in marksmanship and
the percentage was almost as high at Fort
Monmouth.*

The recruit found that to be a lineman
he had to be six feet tall, and that if he lost
his grip and slid down the pole, he picked
up splinters all the way. He discovered that
no man with a marked accent was eligible
for switchboard duty, no matter how apt
he might be at operating the contraption.
Probably the most demanding thing he
learned was to live peacefully with his fel-
lowmen. Army training was the welding to-
gether of men from every walk of life into
a common pattern of behavior which bore
little resemblance to most peacetime experi-
ence.

Unlike basic military training, more or
less uniform throughout the Army, the tech-
nical courses at Camp Crowder were related
closely to the communications duties of the
Signal Corps. The curriculum was substan-
tially the same as at Fort Monmouth. The
manuals and textbooks used were those pre-
pared at the eastern school and at least a
nucleus of the training staff had come from
Fort Monmouth. Camp Crowder was the
heir to Fort Monmouth’s training experi-
ence, although far from an identical copy
of the eastern post.

The schedule in effect at the Camp
Crowder Replacement Training Center on
1 July provided for the concurrent train-
ing of between 13,000 and 14,000 men in
6- to 13-week cycles, which included the
time devoted to basic military instruction
and processing. The 6-week cycle had a

** Memo, Milliken for Exec Officer OCSigO, 17
Nov 42. SigC SPSTP 474 Gen (Small Arms).
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capacity of 800 men, but there was no stress
on filling this course because most of the
men assigned would be recruits without the
mental ability or aptitude for signal train-
ing, who would be shipped out as basics at
its end. In the 8-week aircraft warning
plotter course, with a capacity of 400 per
cycle, the primary phase emphasized map-
reading, aircraft identification, organiza-
tion, and information center personnel
matters. The combined phase taught dis-
cipline in all message center functions; and
in the final phase the student practiced on
real field sets, rotating from position to posi-
tion. The 9-week courses were for personnel
and supply clerks, truck drivers, and typists,
with the allotment of men totaling 2,300.
A man acquiring a speed of 30 words per
minute in 30 hours of instruction in the
typing course was eligible for teletypewriter
instruction. The 11-week cycle included
courses for message center clerks, linemen,
messengers, telegraph printer operators, and
local battery telephone switchboard opera-
tors, and could accommodate 1,705 stu-
dents. The 13-week courses, with 5,395 men
assigned, were for automobile mechanics,
cooks, pole linemen, common-battery
switchboard operators, pigeoneers, and
slow-speed radio operators.

Thus, almost half of the total enrollment
at Crowder was in the 13-week courses.
And of that group 3,000 were in the course
for radio operators. Some of these would
later receive additional instruction in high-
speed or fixed-station operating. The first
weeks of the radio operator course were de-
voted to sending and receiving International
Morse code, and to studying radio proce-
dure and radio circuits. After that the stu-
dents worked a month in the field with
simulated tactical nets, and climaxed their



TRAINING AT CAMP CROWDER. Basic infantry instruction (exemplified above ) and
JSield radio operation (below ).



TRAINING AT CAMP CROWDER. Cable splicing (above) and message center opera-
tion (below).
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training with a week of operating vehicular
radio sets in the Ozark Mountains.”

About 2,600 of the better qualified basics
were assigned to a Signal Corps school or a
civilian institution for specialist training of
a higher order. Until 1 July Camp Crowder
had not been able to give advanced special-
ist instruction, but on that date the Mid-
western Signal Corps School, an institution
similar to the original Signal Corps School
at Fort Monmouth, opened its doors to the
first 400 students from the RTC. There-
after the only students the RTC sent regu-
larly to Fort Monmouth were those for the
cable splicer and telegraph printer mainte-
nance courses for which Crowder as yet had
no training equipment.

The Camp Crowder school was the out-
growth of plans laid months before the RTC
had opened.”® It had been obvious even then
that the single Signal Corps School at Fort
Monmouth could not long provide special-
ist training for the increased intake of re-
cruits. On the last day of December 1941
the Signal Corps had laid a concrete plan
for the school, with a capacity of 2,500
(1,450 had originally been contemplated),
before the G-3 Section of the War Depart-
ment General Staff. A month later the War
Department had authorized its establish-
ment. Before the school opened, its capacity
had been raised to 6,000 and the additional
construction entailed had been authorized,
although the buildings had yet to be put
up‘19

“Incl 1, Training Schedule, 9 June 1942, to
Ltr, C8igO to CO SCRTC, Camp Crowder, 13
Jun 42. sub: Prescribed tng of SigC specialists at
SigC RTC, Camp Crowder. SigC 353 Camp Crow-
der 2, May-Jul 42,

*® Activated 25 March 1942 as the Signal Corps
School, the institution was redesignated the Mid-
western Signal Corps School on 3 Junc 1942.
Later. it became the Central Signal Corps School.

** C8SigO, Annual Report, 1942, p. 4.
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With his executive, Lt. Col. Edward A.
Allen, General Prosser had devoted much
time and energy to planning. Lt. Col. Paul
L. Neal could not be relieved of his duties
as director of the Officers’ Department of
the Monmouth school until June, in order
to become assistant commandant. Until
that time Mayj. R. G. Swift, who had come
from the Wire Division of the Enlisted
Men’s Department at Monmouth, acted in
his stead.?® The order activating the school
had failed to exempt it from corps area
control, and although General Prosser had
been designated to command the institu-
tion, it was officially under the jurisdiction
of the post commander, an Infantry col-
onel. The lines of authority were untangled
late in May when the school and the 800th
Signal Service Regiment, activated to ad-
minister the instructors and students of the
school, were declared exempt units under
the control of the Chief Signal Officer.®

On the opening of the school, the scar-
city of instructors was the number one prob-
lem, and in mid-July a recruiting party, in-
cluding a Civil Service representative from
St. Louis, started out to find 142 civilians
capable of teaching communications sub-
jects. The National Education Association
lent its assistance while the press and radio

broadcasters gave publicity to the need.®

® Col Robert G. Swift, “The Crowder Story,”
Signals, 11:2 {November-December, 1947), 25,

% (1) Notes taken at conference between Milli-
ken and Neal, 12 May 42 (unsigned); (2) Memo,
CSigO for Dir of Tng SOS, 12 May 42, and 1st
Memo Ind, Deputy Dir of Tng SOS for CG Sev-
cnth Corps Area, 21 May 42. SigC 353 Camp
Crowder 2, May-Jul 42. The Army Ground Forces,
the Army Air Forces, and the Services of Supply
agreed to avoid duplicate training facilities as much
as possible.

? (1) Memo, CSigQ for Comdt MWSCS, 15 Jul
42, sub: Recruiting for civ tech instructors for
SigC school: (2) Ltr, Jessc D. Myers, U.S. CSC to
Col C. J. McIntyre, Chief of Spec Activities Br
0CSig0, 15 Jul 42; (3) Ltr, Lt Col E. M. Kirby,
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Although the new school drew heavily on
the experience of the older institution at
Fort Monmouth, it was not restricted to the
training patterns established there. An early
innovation was the Common Subjects Di-
vision, in which all new students except ra-
dio operators were instructed in basic shop
work and the principles of electricity before
undertaking the specialist courses.”® When
facilities should be available to accommo-
date the full number authorized, it was
planned to divide student strength between
the school’s three departments: 2,705 to the
13-week wire courses; 2,625 to the 17-weck
radio courses; and 670 to the 20-week air-
craft warning courses. Meanwhile, two
shifts were employed in order to utilize fully
the scarce training equipment and the lim-
ited classroom space.*

The combined output of Camp Crowder
and Fort Monmouth was still not enough to
meet the requirements for skilled commu-
nications men. There was a critical scarcity
of radio and radar repairmen, high-speed
radio operators, and telegraph printer in-
staller-repairmen, to name but a few of the
categories in short supply. The Chief Sig-
nal Officer directed that these critical
courses be filled; if men meeting the stand-
ards for this type of training were not avail-
able, then those who showed any promise of
making acceptable students would be en-
rolled.*

Chief of Radio Br, Burcau of Public Relations WD,
to McIntyre, 22 Jul 42, sub: Civ instructors for
Camp Crowder. SigC 353 Camp Crowder 2, May—
Jul 42.

* Swift, “The Crowder Story,”Signals, 11, 24 ff.

# (1) Memo for File (unsigned), 3 Jul 42, sub:
Equip MWSCS, SigC SPSMT 353 Camp Crowder.
(2) Central Signal Corps School Annual Report,
1942,

* Ltr, CSigO to CO SCRTC, Camp Crowder, 26
May 42, sub: Filling to capacity critical courses of
instruction, SigC 353 Camp Crowder 2, May—Jul 42.
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The RTC, main source of students for the
school, was still receiving many men not
qualified for signal training. The Inspector
General’s Department, following an inspec-
tion of Camp Crowder, had supported the
Chief Signal Officer in his efforts to get men
of higher intelligence. But the Commanding
General, Services of Supply, had rejected all
proposals to this end because Signal Corps
replacement training centers were then al-
ready receiving a higher average of Grade I,
I1, and III recruits by 4.15, 4.66, and .36
percent, respectively, than were the other
technical services.*

G-1 of the General Staff had informally
promised that men for the Signal Corps’
replacement training centers would be
drawn, as far as possible, from the northeast,
north central, and Pacific coast reception
centers, in areas where the general level of
education was higher. But an examination
of the records of 338 recruits received at
Camp Crowder on two days in midsummer
revealed that they had come from Fort Bliss,
Texas, and that fewer than one percent were
college men; about 17 percent were high
school graduates; 45 percent had completed
grade school or had had “‘some schooling.”
Over 36 percent were illiterates. Most of the
last were of Mexican descent and were un-
able to speak English.*

Despite the dearth of qualified students,
before the school had been in operation a
full month the commandant had received
orders to activate the second priority ele-
ments of the 850th Signal Service Battalion,
the 209th Signal Depot Company, and the
183d Signal Repair Company for duty with

*]Gs Dept Spec Inspec Rpt, SCRTC, Camp
Crowder, 8 May 42. SigC Special Inspec File.

* Mecemo, Milliken for Dir of Tng SOS, 14 Aug
492, sub: Classification rcds of inductees at Ft.
Bliss, Texas. SigC 353 Camp Crowder.
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the North African Service Command. Thus
at Camp Crowder, as at Fort Monmouth,
calls for technicians and specialists would
not await their production, and the men
would lack instruction and practice in team-
work. And signal training, unless it devel-
oped teamwork as well as individual skill,
would be effort wasted on the forging of
strong links for a chain which, unlinked,
would be no chain at all.

More and more signalmen were working
in small units on highly specialized proj-
ects where the success of their operations de-
pended upon their ability to work success-
fully together. Too often the new soldier
was catapulted into combat without any ex-
perience in the duties which he would per-
form as a member of such a group, because
early in the war emphasis was on the train-
ing of the individual soldier. At Camp
Crowder there were sixteen tactical units,
Signal Corps troops administered by the
Second Army all badly in nced of tech-
nical instruction in teamwork, which the
replacement training center and school were
not set up to give. To meet the needs of
these and other units at a similar stage of
training, General Prosser proposed to es-
tablish a unit training center at Camp
Crowder, and General Olmstead heartily
indorsed his proposal.”® Not waiting for War
Department approval, Prosser straightway
organized the new activity as a subsidiary
of the Midwestern Signal Corps School,
placing Col. James Lawrence in command.
He then sought recognition of it as an or-
ganization separate from the school.

With Camp Crowder now comprising

# (1) Memo, Gen Edwards, ACofS G-3, for
CG’s AGF, AAF, and SOS, 30 May 42, sub: Re-
sponsibility for tng. 8igC 353 Fort Monmouth 2
(RTC) May-Aug 42; (2) Ltr, Milliken to Pros-
ser, 1 Jul 42. SigC 353 Camp Crowder 2, May—
Jul 42.
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three practically independent projects, Gen-
eral Prosser saw the need for a single super-
visory staff agency which would represent
the Chief Signal Officer in administering
and co-ordinating all training activities. Ac-
cordingly he sent a second recommendation
to Washington on 30 June, proposing the
establishment of such an agency, the Mid-
western Signal Corps Training Center.*
In the meantime, types of organizations to
carry out the missions of these already active
but as yet unauthorized agencies evolved
through trial and error, and Camp
Crowder, like Fort Monmouth, began to
feel the pinch of crowding as it reached the
limits of its training capacity.

Camp Kohler

In June 1942 the Signal Corps had a
training capacity for about 20,000 men at
its two replacement training centers—
14,000 at Crowder and 6,000 at Fort Mon-
mouth. Allowing for differences in the 6-
to 13-week training cycles of the various
courses, the Signal Corps estimated that it
could produce some 58,000 technicians in
the two centers by the end of the year. But
that figure still fell 12,000 short of meeting
the Army’s already computed requirements
for 70,000 signalmen.** There was no
rcom for further expansion of the Fort
Monmouth center, and any expansion at
Camp Crowder would first necessitate ad-
ditional construction. A third replacement
training center, Camp Kohler, near Sacra-
mento, California, was therefore created.”

* Ltr, Comdt MWSCS Camp Crowder to CSigO,
30 Jun 42. SigC 353 Camp Crowder 2, May—Jul 42.

* Ltr, CSigO to GG SOS, 19 Jun 42. SigC 333
Camp Crowder 2, May—Jul 42.

“ Named for 1st Lt. Frederick L. Kohler, of Oak-
land, California, who had been killed in action in
March while serving with General Stilwell's Mili-
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The Walerga Collection Center, about
twelve miles northeast of Sacramento, ap-
peared to be the most appropriate site avail-
able. It had space for 5,000 men and it
could be made available quickly, having
been vacated recently by the transfer inland
of the Japanese-Americans concentrated
there on the outbreak of war. It seemingly
met General Olmstead’s specifications for
an existing facility on the west coast which
could be in readiness to receive recruits
within a month. On 2 July the War De-
partment authorized its acquisition, cau-
tioning the Signal Corps at the same time
that the proposed center would be only a
temporary expedient. Either it must be dis-
continued by 31 December or the capacity
of the other replacement training centers
must be reduced accordingly.*

The Signal Corps took possession on 8
July, but the plan for quickly getting 5,000
men under training at Camp Kohler did
not work out as contemplated. It soon be-
came apparent that although there was
housing for that number, the sanitary and
hospital facilities were adequate for no
more than 2,000. The initial capacity was
therefore set at that figure, pending the
additional construction which would be re-
quired here as at other training centers. It
was decided to limit training to the basic
courses and to send the qualified men on to
Camp Crowder for technical instruction. As
yet there was no provision at Camp Kohler
for a target range, obstacle course, parade
ground, or gas chamber to give reality to
basic training, and like Fort Monmouth, the
new camp was located in a populous area.™

tary Mission to China. (1) C8igO, Annual Report,
1943, p. 360. (2) Signal Corps Information Let-
ter, No. 13 (1 December 1942).

® Memo, Edwards for CG 508, 2 Jul 42. OCS
WDGOT 600.12 (6-19-42).

# (1) Ltr, CSigO to CO SCRTC Camp Crowder,
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Fort Monmouth

The newer training centers at Camp
Crowder, at Camp Kohler, and at still an-
other new project, Camp Murphy, had each
been organized for a specific type of train-
ing, but Fort Monmouth remained many-
sided. It had been the Signal Corps’ prov-
ing ground for both officer and enlisted
schooling. Until the newer training centers
were ready to accept students, Fort Mon-
mouth had to carry the burden of a wide
variety of courses. By the summer of 1942
Monmouth was reverting to its original mis-
sion of producing wire and radio specialists.
Radar training was being established at
Camp Murphy. Photographic training had
been concentrated at the Signal Corps Pho-
tographic Center at Astoria, Long Island.*

The exodus of the RTC from the New
Jersey post was well under way. Basic mil-
itary training was concentrated at Camp
Edison, where the recruit found no open
countryside such as greeted men sent to
Camp Crowder. On the contrary, the New
Jersey community teemed with civilian
workers and with the families of men in
the nearby camps. The technician classes
of the RTC also had begun to move away
from the post proper to Camp Charles
Wood, at nearby Eatontown, New Jersey.”

Monmouth developed most of the train-

5 Sep 42, sub: Prescribed quotas for tng of SigC
specs, Camp Crowder. SigC SPSMT 353 RTC
Camp Crowder. (2) Memo, CSigO for Dir of Tng,
S0OS, 18 Aug 42, sub: Tng aids for new SigC RTC,
Camp Kohler. SigC 353 RTC Sacramento, Calif.

% Signal Corps Information Letter, No. 7 (1
June 1942), p. 52.

% Camp Charles Wood was officially inaugurated
14 July 1942 and named in honor of Lt. Col.
Charles Wesley Wood, a Signal Corps Regular
Army officer who had retired in 1937 because of
illness but who had been recalled to active duty in
1940 and had died 1 June 1942. Signal Corps
Information Letter, No. 9 (1 August 1942), p. 34.
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ing procedures and training doctrine used
throughout the Signal Corps’ training insti-
tutions. The methods of teaching in the
Signal Corps School and in the RTC were
similar; the curriculum of the RTC was
limited to the simpler technical subjects,
while the school conducted the more diffi-
cult courses. To a great extent the stu-
dents were self-taught. They studied and
took quizzes on mimeographed information
sheets. Periodic examinations made sure
that students did not lag behind the steady
pace required.

Films and film strips were used widely.
Components of equipment were displayed
on breadboards or were reproduced on a
large scale.”® There were telephone circuits
to be dismantled and rebuilt by students in
the wire courses. Linemen learned trouble
shooting from an ingenious device—a model
city with complete dial telephone circuits
and a central exchange. By throwing any
one of a large number of switches, unseen
by the student, the instructor could cause a
breakdown for the student to locate and
correct.” A diorama for teaching blinker
lights, accurately drawn to scale and taking
into account the factor of distance, was the
work of Maj. Reuben Abramowitz, who
had been an enlisted instructor in the Sig-
nal Corps School before the war. Many
other training aids used at Monmouth and
elsewhere were the developments of in-
structors forced to improvise when equip-
ment was unobtainable.

In the radio maintenance course a student
was taught radio theory, then given a

* A breadboard display of electronic circuits pre-
sents the wiring and components spread out over a
flat surface, so that a novice can readily see the
connections, trace individual wires, and study the
assembly.

" CSig0O, Annual Report, 1942, pp. 148, 150,
153.
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month’s training in testing and repairing
field equipment of commercial design. In
the fixed-station radio operator course, open
only to those who had attained a receiving
speed of 15 words per minute in Interna-
tional Morse code, students were taught
high-speed Morse transmitting and how to
read and transcribe messages from ink-
recorded tape at a typing speed of 35 words
per minute. Teletypewriter operators stud-
ied, among other things, the new Army-
Navy Civil Aeronautics procedures which
had been issued in May. There were a hun-
dred things that could go wrong with a tele-
typewriter machine; a student in the mainte-
nance course had to learn to break down,
reassemble, and adjust its complicated
mechanism.*®

Monmouth’s training administrators en-
deavored to keep methods of instruction as
up to date and training doctrine as progres-
sive as the new developments in warfare.
To this end, for the teaching of radio opera-
tors, the faculty introduced a code learning
and touch typing system developed by Dr.
Fred Keller, a Columbia University psy-
chologist. It divided the alphabet and the
ten cardinal numbers into five groups, ac-
cording to their positions on the keyboard
of a typewriter, and the student mastered
the characters for each group before pro-
ceeding to the next. The use of phonograph
records for the reproduction of the charac-
ters and their phonetic equivalents, which
were played on turntables in a master con-
trol room and piped through switchboards
to the headsets of the individual students,
made it possible for 140 men to work simul-
taneously without mutual interference. It
was too early to estimate the system’s value

* Ltr, CSigO to CG SCRTC Ft. Monmouth, 14
May 42, sub: Amplified instruction of teletype-
writer operators, SigC 353 Ft. Monmouth 2 (RTC)
May-Aug 42.
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as a training aid, but it showed promise.*
Monmouth’s instructors visited troops in
maneuver areas, observing divisional train-
ing methods and needs.** They studied the
communications requirements of new types
of units and of new commands to determine
what should be added to technical courses:
for example, the communications tactics
and techniques to be applied in landing
operations.

Training administrators in Washington
co-operated to keep instructions up to date.
They interviewed many observers returning
from overseas, and when they learned of
combat developments which might have a
bearing on training doctrine or methods,
they arranged for these officers to visit Fort
Monmouth and acquaint the faculty with
them.*

In the early summer of 1942 Washington
and Monmouth considered the advisability
of adding rapid-pole-line construction
(RPL) to the curriculum of the RTC.
While the Signal Corps weighed the merits
of establishing such a course, the General
Staff explored the pros and cons of making
additional troops available to institute the
new technique.*” Thus one action hinged on
another. General Milliken urged that train-
ing emphasize the proper laying of field

* History of Eastern Signal Corps Training Cen-
ter, 30 Oct 43, p. 42. SigC Control Approval Sym-
bol SPSEO-100.

*# Ltr, Comdt SigC School to CSigO, 8 Jul 42,
sub: Visit of instructors to divs, with 2 Inds. SigC
353 Ft. Monmouth 2 (RTC) May-Aug 42.

* Memo, Gen Code, Deputy CSigO, for Sig Opns
Sv, 19 July 42, sub: Assistance to instruction staffs
at Ft. Monmouth. SigC 352 Ft. Monmouth 2, Jun—
Dec 42.

# OCSigO R&W Actions 1 to 10, between C&E
Div, Mil Tng Div, Opns Div, War Plans Div, Com
Coord Br OCSigO, 19 Feb 42 through 22 May 42,
sub: Instruction in cross frame semipermanent const

at SCRTC Ft. Monmouth. SigC 676.1 Gen 12.
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wire, because in maneuvers the criticism was
heard frequently that signal troops did not
keep field wire out of traffic lanes. New
training films on laying field wire neglected
to give this point any weight, nor did train-
ing literature stress it sufficiently.**

In July the Enlisted Men’s Department of
the Signal Corps School added two new
courses: repeater-carrier and very high fre-
quency. The RTC inaugurated an instruc-
tors’ training course to replace the officer
candidate preparatory and first sergeants’
courses, and established a Training Stand-
ards and Service Division to consider and
recommend means for raising efficiency.
Among the earliest achievements was the
development of the text, “Training of the
Army Instructor.” The instructors’ course
consisted of about nine weeks of specialty
training and four weeks of instruction
in leadership and company administration.**

The most serious weakness in teaching
was the inexperience of most of the instruc-
tors. Even the few experienced mentors
lacked firsthand information of the unusual
demands made on signal troops in theaters
of war. All plans for returning officers or en-
listed men from overseas in order to utilize
their experience in training had failed be-

“ Ltrs, CSigO to CG SCRTCs Ft. Monmouth
and Camp Crowder, 9 Apr 42, sub: Tng directive
with reference to keeping fld wire out of traffic lanes.
SigC 353 Gen 13, Apr—May 42.

“The officer candidate preparatory course had
been established pursuant to War Department Cir-
cular 48, 19 February 1942; the first sergeants’
course, officially inaugurated on 6 April 1942, had
been initiated months before by General Stoner.
(1) Signal Corps Information Letter, No. 9, (1
Aug 42), p. 32. (2) Ltr, Milliken to Comdt ESGS
Ft. Monmouth, 13 Jun 42, sub: Officer candidate
preparatory school. SigC 352 Ft. Monmouth 2, Jun—
Dec 42. (3) Ltr, Col Clewell, SCRTC Ft. Mon-
mouth, to Col. Lattin, OCSigO, 30 Jul 42. SigC
353 Ft. Monmouth 2 (RTC) May-Aug 42.
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cause commanders had too few specialists to
release.*®

There were formidable shortages in many
categories of signal specialists. In June the
RTC at Fort Monmouth was assigning 60
percent of the incoming recruits to courses
in the school at the end of basic training,
as compared with 40 percent in March, and
was assigning another 6 percent to be
trained as oscilloscope operators in the Air-
craft Warning Department. This repre-
sented about 85 percent in the first three
classification grades."® Computations of re-
quirements were increasingly calling for
men possessing unusual skills, such, for ex-
ample, as would be needed for the new ra-
dio intercept units and for the Enemy
Equipment Identification Service (EEIS).**

By now even simple technicians were be-
coming scarce. It was estimated that the
shortage of watchmen to guard valuable
equipment would reach almost 2,000 by the
end of 1942, and of field telephone opera-
tors, almost 1,000. Col. James S. Willis of
the Military Training Branch felt that the
Fort Monmouth RTC had been prone to

®OCSigO R&W Action 2, Brig Gen Henry L, P.
King for Chief of Mil Tng Br OCSigO, 24 Dec 42,
sub: Instructors with combat experience. SigC 352
Ft. Monmouth 2, Jun-Dec 42.

“The RTC averaged 8.1 percent Class I, 33.5
percent Class IT, and 35.5 percent Class III men.
Of the men admitted over a period of 15 months,
fewer than 5 percent possessed occupational skills
in communications, and most of thesc went into the
school regardless of classification. Ltr, CSigO to
CG SCRTC Ft. Monmouth, 26 May 42, sub: Fill-
ing to capacity critical courses of instruction, and
1st Ind, Hq SCRTC Ft. Monmouth to CSigO, 24
Jan 42_ SigC 353 Ft. Monmouth 2 (RTC) May—
Aug 42,

# (1) Ltr, CO Equip Coord Br OCSigO to CG
SOS, 11 Aug 42, sub: Intercept broadcast unit and
1st Ind, Hq SOS to CSig0, 15 Aug 42. SigC 413.44
No. 1 (RB 2265). (2) OCSig0D R&W Action 1,
Stat and Reference Div, to Mil Pers Div, 28 May
42, sub: EEIS, selection and tng of pers. SigC 353
Gen 13, Apr—May 42.
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put all of the men with low scores into the
classes for linemen and truck drivers, and
he insisted that both of the RTC’s give re-
cruits in classification Grades IV and V a
chance to learn a wide range of the simpler
skills, On the other hand, Colonel Lattin,
in the same office, cautioned that require-
ments for more than 13,000 drivers for light
trucks alone indicated that more men, not
fewer, should be trained as truck drivers.
Word from Lt. Gen. Dwight D. Eisenhower
added weight to this belief.*®

At both Fort Monmouth and Camp
Crowder, the RTC’s singled out promising
recruits to be message center clerks and
code clerks. Many were accepted for the
Signal Corps Officer Candidate School
(OCS), wherefore gaps in the enlisted
ranks could be expected to continue until
the requirements for Signal Corps officers
had been met. The shortage of radio
operators was acute. The ability to send and
receive Morse code is a natural gift. It was
a waste of time and manpower to attempt
to make radio operators of men who, how-
ever intelligent, had no aptitude for the
work. Men who attained Army General
Classification Test scores of 90 to 109 were
usually able to pass the code aptitude test
with a score of 50 or better and to develop
into good operators. To discover those tal-
ented in this speciality, the Signal Corps
therefore urged that reception centers give
the code aptitude test to all recruits in-
tended for the Signal Corps replacement
training centers. Reception centers were

7 (1) OCS8igO R&W Action 3, Mil Tng Div to
Mil Pers Div, 9 Jul 42, sub: Truck drivers and
basics; (2) Ist Ind (without basic), CSigO to CO
SCRTC Camp Growder, 29 Sep 42. SigC SPSMT
353 RTC Camp Crowder (9-17-42). (3) Memo,
Stoner for Milliken, 8 Oct 42, sub: Tng of motor
maint pers. SigC AC 333.1 Trip, Gen Stoner
(ETO) Oct 42.
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supplied with commercial recorders which
could play recordings of Signal Corps code
aptitute tests to 250 men at a time. But it
was a slow business getting the equipment
into use.*

The caliber of men received from recep-
tion centers for signal training remained a
cause for concern in the first half of 1942,
although the situation had improved a little
after Colonel King broadened the base for
selection by lowering the requirements upon
which the Signal Corps had previously in-
sisted, and by directing that inept recruits
be quickly reported and made available for
reassignment. His aim was to accelerate the
training of the best men obtainable in order
“to provide the largest possible number of
acceptably trained specialists . . . not

. any smaller number of perfectly
trained individuals.” *

It was necessary, however, that every
man not entirely incapable of communica-
tions study be developed to the full of his
ability to learn. To this end the Mental
Hygiene Unit,” organized as a part of the
Fort Monmouth RTC and duplicated later
at Crowder and Kohler, rendered valuable
aid. Its primary function was tc salvage the
men received from reception centers who
for some reason failed to fit into the life of
the replacement training center. Attached
to the headquarters of the RTC, the unit
operated more or less independently, en-
tirely separate from the so-called morale ac-

* Mema, Lattin for Tng Div SOS, 15 Aug 42,
sub: Tng SigC pers for Air Corps. ASF 353 Mil
Tng.

* Memo, Col King, Actg Chief of Opns Br
OCSigO, for Div Chiefs of Opns Br, 11 Mar 42.
SigC SPSTP 33.

* Established on 1 January 1942 under the lead-
ership of Maj. Harry L. Freedman, Medical Corps,
as the Classification Clinic, the unit was redesig-
nated the Mental Hygiene Unit on 28 October 1942.
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tivities of the Special Services Division. It
was composed of enlisted clinical teams,
each made up of a psychiatrist, a psychiat-
ric social worker, and a psychologist, who
sought first to uncover the causes of inap-
titude, unusual behavior, or mental stress
in a recruit and then to correct the situ-
ation before it had become serious. Team
workers also interviewed each man absent
without leave for more than twenty-four
hours upon his return to the post. Often it
was possible to guide a man to an under-
standing of his abnormal actions or atti-
tudes, so that he could work out a satis-
factory adjustment for himself. Failing that,
the unit initiated his reassignment or reclas-
sification, or some other measure designed
to utilize his skill and aptitude to better ad-
vantage. Many of those interviewed were
assigned to the Special Training Section of
the basic school, where the Mental Hygiene
Unit continued to test their progress.”
There came under the ministrations of
this unit men who were brilliant and valu-
able, but who nevertheless showed mental
instability ; men who were willing but slow-
witted, physically strong but unlearned;
men of low mentality; or men who were
unable to speak or understand the English
language. In short, the unit dealt with any
man unable to fit into the training sched-
ules in a normal way, and many of these it
saved for the Army. When the Monmouth
unit had been in operation for only six
months, a Washington newspaper de-
clared: “The success of the Fort Monmouth
clinic has been so noteworthy that the War

Department should establish similar clinics

% The Special Training Section, organized 26
March 1942, preceded the Special Training Unit,
activated in November 1942, which served the same
purpose.



TRAINING AT FORT MONMOUTH. Long lines of men marching to classes, like
those above, were a common sight at Fort Monmouth. Below are signal trainees manning a
mobtle message center.



TRAINING AT FORT MONMOUTH. Rifle marksmanship (above) was as much a
part of signal traiming as was cryptography (below ).
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elsewhere.” *® The unit’s success in develop-
ing latent ability eventually led to the in-
auguration of similar procedures at all re-
placement training centers of the Army.

With aircraft warning, photographic,
and pigeon training centered elsewhere,
Fort Monmouth soon discontinued those
courses. In June 1942 it was agreed that a
separate signal intelligence school would be
established under the supervision of the Sig-
nal Intelligence Service (SIS) at Washing-
ton. At that time the cryptographic courses
also were discontinued at Monmouth.™
Fort Hunt, Virginia, virtually abandoned
to the weeds after World War I, first re-
ceived consideration as the site for the new
school, but instead Arlington Hall, a girls’
school in Arlington County, Virginia, was
eventually selected and the name remained
as the unofficial designation for the new ac-
tivity.

Following Pearl Harbor, students had
been withdrawn one by one from the year-
long cryptanalysis course at Fort Mon-
mouth before they had gained even the
meager knowledge of the highly specialized
subject that could be acquired within that
time. The length of the course had then
been cut almost in half and the allotment
of students almost doubled. Selected en-
listed men and officers, including some Air
Corps officers, were enrolled in the four-
month cryptanalyst or signal intelligence

% (1) Memo 41, Hq ESCRTC, 6 May 43, sub:
Mental Hygiene Unit. SigC 353 Ft. Monmouth
(RTC) 1, Jan—-May 43. (2) Capt Frederick Rein-
stein, Study of Signal Corps Replacement and Filler
Training, 1941-1944 (1945), SigC historical mon-
ograph C-9, pp. 64, 100. SigC Hist Sec File. (3)
The Washington Post, July 17, 1942, (4) Ltr, Gen
Code, Deputy CSigO, to Comdt ESCS Ft. Mon-
mouth, 21 Jul 42, sub: Army clinics. SigC 352 Ft.
Monmouth 2, Jun-Dec 42.

™ Daily Data, Mil Tng Div OCSigO, 8 Jun 42.
SigC Hist Sec Card File.
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course, and the three-month course for
cryptanalyst clerks drew its students from
the replacement training centers at Fort
Monmouth and Camp Crowder. Hand-
picked at the end of basic training, those
who demonstrated within the first six weeks
of the elementary course that they possessed
ability and aptitude for the work and who
could meet other requirements approxi-
mating those for OCS were immediately
enrolled in the signal intelligence course.*

The elementary course consisted of in-
struction in cryptographic security, army
and staff organization from a signal intelli-
gence viewpoint, elementary and advanced
cryptography, IBM theory and operation,*
code compilation, and the preparation of
cryptanalytic work sheets. The more ad-
vanced course also covered security, organi-
zation, and elementary and advanced
cryptography, and in addition language in-
struction in Japanese, German, Italian,
French, Spanish, and Portuguese (limited
to the ability to distinguish one tongue from
another and to recognize the more common
words), and military cryptanalysis.”

The Cryptographic Division, like other
specialist training activities, faced an alarm-
ing shortage of trainable men. Needless to
say, the men assigned to the highly secret
work had to be the sort whose background
and character would indicate loyalty, in-
tegrity, and discretion. A convenient rule of
thumb was that a man should be a native
son of a native son—certainly not anyone

®Incl 1, Cryptographic Training at Fort Mon-
mouth, to Ltr, Dir of ESCTC Ft. Monmouth to
Hist Sec Fld Office OCSigO, 23 Feb 44, sub: Hist
of cryptographic school at Ft. Monmouth. SigC
Hist Scc File.

“ International Business Machines were employed
in cryptographic work.

¥ (1) Daily Data, Sv School Subsec Mil Tng
Div OCSigO, 20 Feb 42, SigC Hist Sec Card File.
(2) SigC Hq Ft. Monmouth File 311.5, passim.
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of known Axis association or even of ex-
tensive foreign acquaintance. Because of
the nature of the work it was desirable that
the man be at least a high school graduate,
have some competence in mathematics, and
possess reasonable speed in typing. His eye-
sight should be good. So should his rating
at the bank or with the first sergeant, for a
man whose credit standing was open to the
slightest question was insecure, a man too
vulnerable to be trusted with a secret. In
every case, before a potential cryptographic
student could be assigned, a Military In-
telligence Division clearance was neces-
sary.” In July the Signal Corps School was
having difficulty in filling its small quota of
125 for this training as well as the quotas
for other critical courses.* In the six months
following Pearl Harbor the Signal Corps
School had graduated 3,617 enlisted spe-
cialists, 1,293 officer candidates, 779 offi-
cers from the company officers’ and ad-
vanced officers’ courses, 1,287 officers and
enlisted men from the aircraft warning
courses, but none at all from the crypto-
graphic courses.”

It was the demand for officers that caused
the greatest expansion and drew the most
attention at Monmouth in the summer of
1942.% All officer candidate schools were un-
der fire that summer, mainly because of the
mediocrity of many candidates, and espe-

*® SigC Hq Ft. Monmouth File 311.5, passim.

® Daily Data, Mil Tng Div OCSigO, 3 Jul 42.
SigC Hist Sec Card File.

“ (1) Signal Corps Information Letter, No. 8
(1 July 1942), p. 26. (2) History of the Eastern
Signal Corps Replacement Training Center, 30 Oct
43, p. 36. Control Approved Symbol SPSEO-100.
(3) Memo, Deputy Dir of Tng SOS for Dir of
Tng SOS, 3 Jul 42, sub: Tng inspec of SCRTC Ft.
Monmouth. SigC 352 Ft. Monmouth 2, Jun-Dec
42.

* Brig Gen W. O. Reeder, “Training at Fort
Monmouth, World War 11,” Signals, 1:5 (May-
June 1947), 9.
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cially those accepted for the technical serv-
ices. The War Department gave wide
distribution to a circular which said flatly
that “proper attention is not being given
to the selection of highly qualified appli-
cants for the technical services . . .’ ®

In July the War Department again called
attention to the poor selection of candidates,
and urged a canvass of surplus applicants
for the schools of nontechnical arms to de-
termine their suitability for the technical
services. Examining boards were directed to
encourage qualified applicants to at least
name a technical service as an alternate
choice.” The Signal Corps welcomed the
action, for it had long felt that the selection
practices in vogue drew too heavily from the
small fraction of the Army which the Signal
Corps represented, while many enlisted men
who were qualified for Signal Corps com-
missions were left in the ranks of other arms.
Drawing officer candidates from within the
Signal Corps itself also impoverished the
Corps in its enlisted specialists. For example,
the 556th Signal Aircraft Warning Bat-
talion in Iceland had sent 26 candidates,
about 8 percent of its strength, to OCS by
midsummer.®* Colonel Powell, in the Ha-
waiian Department, protested that OCS
and enlisted pilot schools were getting his
experienced teletype maintenance men in
such numbers as to create a serious shortage
there.*

In the spring of 1942 still another prob-
lem focused the attention of training officers
on the Signal Corps Officer Candidate

“ WD Cir 187, Sec. IT, 13 Jun 42.

“ WD Cir 247, 28 Jul 42.

& 1st Ind, CO 556th AW Bn to CSigO, 11 Aug
42, on Ltr, CSigO to Lt Col Kenneth F. March,
14 May 42, sub: Applicants for OCS. SigC 352
OCS 2, Apr—May 42.

* Msg, Sig Officer Hawaiian Dept to CSigO,
CM-IN 1753, 7 Apr 42. SigC 311.23 Gen, Cable-
grams, MT-206.
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School. The Chief of Staff had adopted
the policy of greatly reducing the direct
commissioning of civilians, relying instead
on the various officer candidate schools to
supply the necessary commissioned person-
nel. If the officer candidate schools were to
be the only source of supply, it was important
that there should be a low rate of failure.
A rate of 20 percent could be considered
normal, but at Fort Monmouth the rate
was slightly more than 30 percent for the
first four classes. Late in April Col. Reuben
E. Jenkins of the G—1 staff and Brig. Gen.
Clarence R. Huebner, Director of Training,
SOS, had gone to Fort Monmouth to find
out why such a high percentage of candi-
dates had failed to receive commissions.*
The Chief Signal Officer had already
taken action designed to reduce the failure
rate.”” To keep the attrition down even to
30 percent, it had been necessary to re-
strict the scope of the course to the capa-
bilities of the candidates. Field commanders
had sent many applicants with ratings below
the required AGCT score of 110. These men
had little chance of success in the course.
Yet the demand for electronics officers was
growing. The percentage strength of the
Signal Corps in relation to total Army
strength was increasing; by the end of the
year it would comprise 414 percent instead
of 3 percent of the Army.” To give instruc-
tion in communications to the graduates of

“ Memo, Col Meade, Dir of Planning OCSigQO,
for CSigO, 30 Apr 42, sub: Visit of Col King and
representative of G-1 to OCS at Ft. Monmouth.
SigC 352 OCS 2, Apr—May 42.

* Memo, Col King, Mil Pers Br, for Dir of Pers
SOS, 23 May 42, sub: SigC OCS. SigC 352 OCS
1942-44,

% Kent Roberts Greenfield, Robert R. Palmer,
and Bell I. Wiley, The Organization of Ground
Combat Troops, UNITED STATES ARMY IN
WORLD WAR II (Washington, 1947), Tab 3, p.
203.
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OCS and to other officers needing technical
training, General Van Deusen, the com-
mandant of the Eastern Signal Corps School
at Fort Monmouth, estimated that enroll-
ment in the Officers Department of the
school should reach 1,930 by the end of
the year. Enrollment stood then at only 520,
and task forces would take most of these
men before they completed the courses.
But as officers became more plentiful, the
Officers Department of the school could be
expected to bulge for the first time since
the emergency had made students scarce.®

The Services of Supply agreed that Fort
Monmouth’s facilities must be increased be-
fore the Signal Corps could even begin to
cope with the need for training officers. On
their return to Washington from their in-
spection trip, Colonel Jenkins had promised
additional instructors, and General Hueb-
ner that additional construction would be
authorized.” The Signal Corps began to
compute its needs for both. The estimate
called for fifty-six additional buildings,
neither coldproof nor soundproof, without
plumbing and heated by stoves. These speci-
fications were to cause criticism later. The

® (1) Ltr, Van Deusen to CSigO, 9 Jul 42, sub:
Increase in capacity of officers’ courses, ESCS. SigC
352 Ft. Monmouth 2, Jun-Dec 42. (2) CSigO,
Annual Report, 1943, p. 340.

* Another impression they brought back was that
the Signal Corps did not know how to teach
the candidates to shoot a rifle. Colonel King said,
“We are supposcd to be communications people—
not sharpshooters!” With a student body of 1,800
in April, the OCS had only 222 rifles, issued under
a table of allowance for a student capacity of 500.
King straightway sought the advice of a rifle expert
to locate a good instructor for the Officers’ Depart-
ment and the RTC’s as well. (1) Ltr, Col Reeder,
Asst Comdt SigC School, to CSigO, 7 Apr 42, sub:
Increase in allowance of rifles for Officer Candidate
Dept, Signal School. SigC 474 Gen (Small Arms).
(2) Recording of telephone conversations between
Col King and Col Richard B. Moran, Sig Officer
AGF, 30 Mav 42: between King and Reeder, 26
May 42, SigC 352 OCS 2, Apr-May 42.
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War Department authorized the construc-
tion, as General Huebner had promised,
although not until after a decision had been
rendered on a capacity increase for which
King argued practically man by man.™
Getting more buildings, more instructors,
and a larger authorized capacity were nec-
essary steps toward producing more officers.
Getting the men, and particularly qualified
men, was another matter. By July 1942 the
Signal Corps had 8,800 officers. It needed
13,400. Despite the expected output of the
Officer Candidate School and procurement
objectives already approved, the supply
would still fall almost one-third short of
the more than 30,000 who would be re-
quired for an Army of four and a half mil-
lion men, which was in prospect. The Under
Secretary of War had advocated bringing
more officers into all the technical services
by direct commissioning, through decen-
tralized committees which were authorized
to commission applicants without reference
to the War Department. The Signal Corps
agreed with the General Staff in rejecting
this manner of commissioning, which it was
thought would result in unsuitable officer
material. Colonel King asked for authority
to commission 1,100 men from civil life,
under the provisions of AR 605-10. He also
wanted a larger pool of officers to draw on
rapidly to meet whatever needs might ma-
terialize. The War Department General
Staff denied the request for direct commis-
sioning, because it held the optimistic view,
not shared either by the Signal Corps or
by the Services of Supply, that with proper
administration of the OCS and the utili-
zation of Army Specialist Corps officers the

™ (1) Ltr, Van Deusen to CSigO, 30 May 42,
sub: Increases in OCS. SigC 352 Ft. Monmouth 1,
Jan—May 42. (2) Recording of telephone conversa-
tions betwecen King and Jenkins, 1 Jun 42. SigC
352 OCS 1942-44.
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Signal Corps could meet its requirements.™
The Services of Supply was able to increase
its officer pool to 4,500, second only to that
of the Infantry in size.

Except for the Electronics Training
Group, the Signal Corps had practically
reached its authorized strength in officers
by July 1942. Further action would have
to wait on new authorizations, and Colonel
King relaxed his efforts to obtain more offi-
cers from civil life. He did not yet know
what a deep disappointment the Army Spe-
cialist Corps would prove to be, nor that
the Signal Corps therefore would have to
depend upon the nontechnical output of
second lieutenants from the Officer Candi-
date School.

Meanwhile the percentage of candidate
failures at OCS continued to be high. The
fifth class, which graduated in June, was
the first to have studied under the revised,
simpler curriculum instituted in March.
Entrance requirements had been so relaxed
that only an estimated 2 percent of the
candidates possessed engineering degrees or
even a working knowledge of communica-
tions subjects. The course covered subjects
common to officers’ candidate training for
all branches of the Army, with only 48
hours’ instruction in signal subjects in the
basic, 33 hours in the intermediate, and 21
hours in the advanced phase. In these brief
periods devoted to strictly Signal Corps sub-
jects, the candidates got a smattering of
the elements of electricity, radio code and

™ (1) Memo cited[n. 66] (2) Memo, King for
Dir Pers SOS, 8 May 42; (3) Memos, Brig Gen
James E. Wharton, Dir of Mil Pers SOS, for CofS,
12 and 20 May 42, sub: Increase in proc objective
AUS (SigC); (4) Memo, Brig Gen John H. Hill-
dring, ACofS G-1, for Mil Pers Div SOS, 23 May
42. SigC 381 Affiliated Units 4. (5) Daily Data,
Mil Pers Div OCSigO, 6-11 Jul 42. SigC SPSTP
14. On the disappointing experience with the Army
Specialist Corps, see below,[p. 316]
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procedure, basic signal communication and
signal supply matters—not enough to fit a
graduate for technical duty. The communi-
cations instruction of the fifth class was so
elementary that the 27 percent of failures
could not be attributed to it.™

The sixth class, which graduated in July,
did better, with a failure rate of only 16
percent.™ The next two classes did still bet-
ter, with failures of only 13 and 15 percent
respectively, the lowest percentage the Of-
ficer Candidate School ever attained. It
was achieved during the school’s most
crowded period. Expecting 1,100 men for
the eighth class, Monmouth received well
over 1,500. Somewhere there had been
a failure to co-ordinate; the quotas set for
the June class were confused with the ca-
pacity authorized for the period later in the
summer when the additional buildings
would be ready. As many as 75 men crowd-
ed into barracks designed for 63, every tent
Monmouth possessed was set up and oc
cupied, and mess halls operated on two
shifts.

The lower rate of failures may have re-
sulted in part because of a change in ad-
ministration and teaching methods. Many
theories had been advanced to explain the
previous high rate of failures. Colonel King
had been particularly disturbed about a
heavily weighted final quiz. To save poten-
tial officers who had otherwise completed
the courses satisfactorily, he urged Milliken
to omit this “embroidery,” and he carried
his point despite Lattin’s advocacy of the
practice.” Other officers noted that candi-
dates sent by the Air Forces had not under-

™ 1st Ind, Asst Comdt ESCS to CSigO, 22 Jun
42, on Ltr, CSigO to Comdt ESCS Ft Monmouth,
16 Jun 42, sub: Failures, OCS. SigC 352 Ft. Mon-
mouth 2, Jun-Dec 42.

™ Memo, CG Ft. Monmouth for Col Lattin, 6

Aug 42. SigC 342 Ft. Monmouth 2, Jun—-Dec 42.
" OCSigO R&W Action 1, King to Opns Br, 8
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stood that the purpose of the school was to
provide leadership training, and had ex-
pected that they would receive training in
communications subjects. Lacking interest,
they proved to be poor students.™

Many officers and students alike de-
nounced the demerit system as tending to
perpetuate a schoolboy atmosphere not con-
ducive to building up self-esteem and re-
sponsibility in prospective officers. General
Van Deusen said that no candidate was
ever relieved until the general had reviewed
his record, and that he himself had never
attached any special importance to de-
merits. But because the practice of giving
demerits had been so misunderstood, he dis-
continued it. Colonel Guest deplored the di-
rectives “‘requiring numerous compulsory
subjects,” which he believed had “ham-
strung” the school in its teaching.”" Despite
all the explanations, General Olmstead felt
that the high rate of failure of officer can-
didates lay not in administration or in teach-
ing methods, but stemmed straight from
poor selection of candidates. The rate of
failure in relation to the AGCT ratings of
members of classes two through six bore
him out in this:

Percentage

AGCT Score of Failures
Below 110. . . . . . . . . . 60

110-119 53.3

120-129 . . . . . . . . . . 26.6
130-139 . . . . . . . . . . 14

140 and above 13.2

May 42; Action 3, Lattin to Opns Br, 22 May 42;
Action 5, King to Opns Br, 23 May 42, all on sub:
Trip to Ft. Monmouth by Capt Duncan Hodges.
SigC 333.1 Ft. Monmouth, 1940-43.

" Memo for File, Capt W. M. Atkinson, OCSigO,
14 Aug 42, sub: Interview of unsuccessful officer
candidates, ESCS. SigC 352 Ft. Monmouth 2,
Jun-Dec 42.

" (1) OCSigO R&W Action 3, Guest to Meade,
9 Jul 42, sub: Article; (2) Ltr, Van Deusen to
Lattin, 14 Jul 42. SigC 353 Ft. Monmouth 2,
(RTC) May—Aug 42.
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Seeking to improve the methods of selec-
tion, he directed that class standing be de-
termined as upper, middle, and lower third,
hoping that thus a good formula might be
established to guide the selection of the more
apt candidates.™

No matter how competent the graduates
or how excellent the instruction, the Officer
Candidate School could not turn out officers
able to perform the highly complex duties
of a signal officer without at least a fair
measure of technical training—training
which they would get if there happened to
be enough time to permit them to go on
to the specialized work in the Signal Corps
School. But the calls for officers were still
too urgent to allow for that. As one of the
officers who went directly from OCS said:
“We could march, drill with precision, fire
a rifle, and creep and crawl like veterans,
but we were not able to operate a signal
center until we got our training overseas
the hard way.” ™

One group of officers able to fill highly
technical positions were those graduated
from the Electronics Training Group. As
one of its varied training services, Fort Mon-
mouth accounted for these students, al-
though most of them were enrolled in
British schools and attended Monmouth
only long enough to receive a short course
in basic military subjects while on their
way to or from England. These officers had
been directly commissioned especially to fill
technical positions in the Aircraft Warning

il

(1) Incl, Data on Classes 2 through 6 inclu-
sive, to Memo, Van Deusen for Lattin, 21 Jul 42,
SigC 352 OCS 3, Jun—-Aug 42. (2) Ltr, Olmstead
to Comdt ESCS Ft. Monmouth, 29 Jun 42, sub:
Relative class standing of graduates of OCS. SigC
352 Ft. Monmouth 2, Jun—-Dec 42.

® Interv, SigC Hist Sec with 1st Lt Robert C. Os-
borne (formerly attached to the 16th Signal Op-
erations Battalion as a signal center operator in
Australia and New Guinea), 14 Nov 44.

264211 O ~ 78 = 15
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Service. Like the authorizations for officer
candidates, the authorization for ETG of-
ficers had been increased from time to time,
and totaled 3,000 by June 1942. But as of 30
June, only 616 such officers were actually on
duty, 151 at Fort Monmouth and 465 on
detached service.®

Because the educational and personal re-
quirements for appointment were excep-
tionally high, it was difficult to find men to
meet them. An educational prerequisite was
a background fitting the applicant for radar
study. Since very high and ultrahigh fre-
quency subjects had as yet only been
touched upon in electrical engineering
courses, few college graduates could qual-
ify and these few were in heavy demand in
all the military services and in industry.
Some appointees were electrical engineer-
ing graduates who had majored in power
courses and who would have to be trained
from scratch in very high frequency sub-
jects. The type of loyalty investigation to
which they were subjected also delayed ap-
pointments and eliminated some appli-
cants.®

Although the bulk of the first ETG offi-
cers had been sent immediately to the
United Kingdom, by June the Signal Corps
received permission to divert 100 per month,
up to 600 students at any one time, to take
the Cruft Laboratory course at Harvard
University. Those who completed that
course and who were qualified for advanced
work (about one half of them) might then
be sent for another twelve weeks of instruc-

% Signal Corps Information Letter, No. 9 (1
August 1942), p. 33. See above,

%t (1) Memo, Capt J. S. Vaughan, Mil Pers Div
OCSigO, for King, 7 May 42, sub: Proc of tech-
nically qualified officers for SigC; (2) Recording
of telephone conversation between King and Jen-
kins, 27 Apr 42; (3) TAG Ltr, 17 Feb 42, AG
210.1 SigC (2-12-42) RA. SigC 352.11 Gen 2,
May-Dec 42.
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tion at the Massachusetts Institute of Tech-
nology, where the training compared favor-
ably with that received in the British mil-
itary schools.” Although it was the practice
to cull out the better qualified for the over-
seas training, the British training officials
found that some students were not ready for
the advanced courses they offered, and had
to be given ten to twelve weeks of funda-
mental instruction in electronics. Others
were assigned to filter information center
courses, and a few to very high frequency
courses.

Of the students sent to the United King-
dom, about half were trained by the Royal
Ordnance Corps and half by the Royal Air
Force (RAF), none by the Royal Corps of
Signals. Airborne training, as such, was
limited to the 10 percent of the group that
would be transferred to the Army Air Forces
upon completion of the courses. But many
more were enrolled in the RAF schools be-
cause in the British organization the RAF
operated much of the ground equipment
which in the United States Army was a
responsibility of the Signal Corps.®

The British gave instruction in ground
radar and related apparatus (MRU, CH,
GCI, ACH, TRU, VHF, and filter equip-
ment ), in airborne radars AI and ASV, and
in army sets GL and SLC.* By the summer
of 1942 the British schools were also teach-
ing the American officers how to site the
Signal Corps’ own radars, the SCR-270
and SCR-271 sets, according to texts re-
vised by the Signal Corps as a result of ex-

¥ (1) Daily Data, Tng Div OCSigO, 20 Feb
42, and Mil Tng Div OCSigO, 28 May 42. SigC
Hist Sec Card File. (2) Memo for File (unsigned),
23 Apr 42, sub: Progression of students, Harvard—
M. 1. T. SigC 000.8 Cruft Lab.

" SigC 352.11 ETG, passim.

% Memo, Col Baker for King, 4 Aug 42, and
Incl to Memo, CO ETG for Mil Pers Div OCSigO,
18 Jul 42. SigC 352.11 ETG.
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perience with these sets.® The British also
eagerly opened their research establishments
to growing numbers of ETG students who
were assigned to work on every new type of
pulse radar equipment under develop-
ment.*

Ionospheric radio propagation was also
studied. Most of the experimentation in that
field had been done by the British, the reason
assigned for the relatively laggard program
in the United States being that commercial
airlines, as well as the Navy and the Air
Forces, depended upon short-distance com-
munications, especially the systems of bea-
cons and radio ranges which covered the
continent. The British Commonwealth,
needing to communicate at considerably
longer range, 2,000 miles, for example, in-
stead of 500 miles, had sought to send mes-
sages by sky waves, utilizing the reflecting
properties of the ionosphere, which lies
approximately 60 to 300 miles outward
from the earth’s surface. Ionospheric data
gathering stations were new and few. The
principal emphasis, especially military, had
been upon the development of radio trans-
mitters and receivers which would operate
in the high frequency band employing sky
wave propagation. If the operation were not
successful, one tended to assume that the
fault was in the equipment. But it had be-
come apparent that since so much activity
in radio communication extended to,
through, and beyond the ionosphere, radio
engineers and scientists must well under-
stand the nature of that layer. The British
Admiralty and Air Ministry had set up the

% (1) Memo, Col Saville, Div of Air Defense,
for CSigO, 24 Mar 42, sub: Siting experts from
ETG officers; (2) Ltr, CG AAF to CSigO, 24 Mar
42, same sub. SigC 353 Gen Feb-Aug 42. MT—40.

# Cablegrams 330, London to AGWAR, 31 Dec
41, and 462, AGWAR to Milattache (SPOBS)
London, 4 Feb 42.
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Inter-Service Ionosphere Bureau (ISIB)
at Great Baddow, near Chelmsford, Essex,

in 1941. At the time of the arrival of the

ETG officers the bureau was working day
and night taking vertical incidence sound-
ings of the ionosphere, measuring field in-
tensities and monitoring the bearings and
other characteristics of special enemy trans-
missions, some of which were located as far
away as Berlin and northern Italy.”

In their training assignments the ETG
officers became closely identified with their
British comrades. Some took part in bomb-
ing missions over the Continent; a few
would be on the Rock of Gibraltar before
the invasion of Africa; others would be with
the invasion parties at Casablanca. It be-
came more and more difficult to keep track
of them even though overseas they were
charged to the headquarters of the Services
of Supply in London and officially were re-
stricted to service in the United Kingdom.

The great need everywhere for electronics
officers brought many requests for the ETG
trainees. There was pressure from the
United States Army and the British Army
for their assignment in Europe; the Pacific
wanted them; schools and other activities
in the homeland needed them. So rapidly
were the requirements of the Air Forces in-
creasing that it was proposed to have the
Royal Air Force train 75 percent of the
second contingent of 500 instead of half as
heretofore. The RAF was willing, provided
it could retain the men on a training status
for fourteen months instead of the eight
agreed upon, in order that they might serve
as officers of coastal and bomber com-
mands, some in the Near East. Since this
would not have permitted the Signal Corps

¥ Interv, SigC Hist Sec with Capt Dana K.
Bailey, RAF representative, ISIB, England, Jun 44,
pp. 1-14.
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to meet its commitments to the United
States Army Air Forces,*® no change was
made in the original arrangement. Practi-
cally all the officers were returned to the
United States for assignment. An exception
was a contingent of 50 held in England
to join the 562d Aircraft Warning Bat-
talion with Rounpup under the plan for
launching a cross-Channel offensive early
in 1943.%° The British-trained ETG officers
were ready almost immediately for opera-
tional employment. A week usually sufficed
for study of the American equipment with
which they were not familiar. On their re-
turn to the United States they paused at
Fort Monmouth only long enough to re-
ceive their assignments, or to get a short
period of basic military training in case they
had missed it on the way overseas because
of transportation schedules that hurried
them across the Atlantic.

With the facilities existing earlier it had
not been possible, in an equivalent length
of time, to obtain results in the United
States which equaled those of the estab-
lished British aircraft warning schools.” By
the summer of 1942 the picture was chang-
ing. Aircraft warning training had been
centered at Camp Murphy and civilian uni-
versities were participating in the electron-
ics training program on a wider scale.
Troopships crossing the Atlantic were now
heavily laden and ETG officers had to be
squeezed in wherever space could be found
for a few at a time. Sometimes they arrived

* SigC 352.11 ETG, passim.

® Ruth F. Sadler, History of the Electronics
Training Group in the Unijted Kingdom, SigC
historical monograph C-5, p. 31. SigC Hist Scc
File.

® Ltr, Lt Col W, R. Lansford to CSigO, 15 Jun
42, sub: Proposed course of instruction of ETG of-
ficers for tng in the United Kingdom for secs to
follow original ten secs. SigC 352.11 ETG.
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late for the classes they had been scheduled
to attend. Delays became more serious as
the RAF schools, which now began to train
the uniformed womanpower of Great Brit-
ain in aircraft warning duties, could no
longer afford to set aside their training fa-
cilities for American officers who could not
be depended upon to fill the spaces.” Grad-
ually the institutions in the United States
absorbed the training of these officers. In
late summer Fort Monmouth relinquished
to Camp Murphy the responsibility for ac-
counting for ETG students, along with its
radar courses.

Camp Murphy

The bulldozers and construction crews
had barely begun work on the site of the new
Signal Corps Radar School at Camp Mur-
phy, on Hobe Sound, Florida, when the
whole matter of providing Signal Corps
aircraft warning specialists for the Army Air
Forces was thrown into question by a dispute
growing out of the big 9 March reorganiza-
tion of the Army. Two days earlier, Signal
Corps and Air Forces representatives had
met with General Somervell, then G—4 and
soon to become the head of the new Services
of Supply, and had discussed among other
things their differing views of the respon-
sibilities given the AAF for aircraft warning
activities. The conference ended in numer-
ous compromises. The Signal Corps yielded
the preparation of tables of organization and
tables of basic allowances for aircraft warn-
ing units to the AAF, along with personnel
to perform the work.

On the other hand, the AAF contendea
that it should have complete control of train-

“Ltr, Lt Col K. S. Stice, CO ETG London, to
CSigO, 24 Dec 42, sub: Delayed handling of ETG
officers. SigC 352.11 ETG.
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ing for aircraft warning personnel from the
time the men left the reception centers. The
decision went to the Signal Corps. The Chief
Signal Officer would retain control of re-
placement training centers and technical
schools which turned out aircraft warning
specialists for both the AAF and the Army
Ground Forces. It was recognized that the
AAF must be able to modify from time to
time the number and type of specialists being
trained, and to change the amount of time
devoted to training specific specialists, in
order to meet changing requirements for air-
craft warning activities for task forces, de-
fense commands. and theaters. To serve this
need, the Signal Corps, the Army Air Forces,
and the Army Ground Forces agreed to re-
view jointly the Signal Corps training pro-
grams at Signal Corps reception centers and
technical schools in order to screen out all
types of specialists who could be trained in
units or in training establishments of lower
classification, and in order to reduce to a
minimum the time required to train each
individual. The initial review would be fol-
lowed by others, the Signal Corps schools to
be thrown open to AAF and AGF inspection
at any time.*

The decision to give only the minimum
training to the largest number of men—as
Somervell put it, the problem of numbers
versus quality production—was one that
gave many Signal Corps officers concern.
Radar was new, and intricate. There were
no precedents on which to base even a good
guess as to the length of time it would take
to train men how to use, maintain, and re-
pair the equipment properly. Some officers
not very familiar with the equipment
thought three months would be enough. The

" Memo. CG SOS for C8igO, 9 Mar 42, sub: AW
activities. SigG 020 WD (Reorgn of the WD) 1942,
Deputy CSigO File.
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men who had worked most closely with it in
the laboratories made the longest estimates;
Colonel Conrad, for example, estimated that
it would require from ten to twenty-two
months to give a qualified student a thor-
ough understanding of the technical per-
formance of radar sets.” Dr. William L.
Everitt, who headed the Operational Re-
search Group in the Office of the Chief Sig-
nal Officer, thought radar equipment was
still a laboratory instrument, and would re-
main so for some time to come. As such, he
thought it should be in the hands of thor-
oughly qualified men, and deplored a tend-
ency to consider the average American ‘‘so
smart” that he could be trained for radar
work in a few weeks.” Colonel Gardner, the
director of the Aircraft Radio Laboratory
at Wright Field, thought it would take a
long time to train men to maintain and re-
pair the new devices. He thought that even
a thorough understanding of them would be
but “a prelude . . . to further education
in the field by the actual maintenance and
use [of the equipment].” ** The Chief Sig-
nal Officer himself wrote that “no matter
how efficiently constructed these technical
sets may be, unless they are properly oper-
ated and maintained in the field the objec-
tive for which they were produced is lost.” %

However sound the arguments for thor-
ough training of radar specialists might be,
time pressed too heavily to permit such a

* OCSigO R&W Action 2, Col Conrad, Asst Dir
of Planning, to Exec Officer Sig Tng Div, 11 May
42, sub: Educational program for officers and en-
listed pers. SigC SPSTP 5 Misc.

# OCSigO R&W Action 5, Everitt to Mil Pers
Div, 28 Sep 42. SigC 353 Gen Sep 42-Dec 42.
MT-41.

" Ltr, Gardner to All SigC Pers on Duty at Philco
Tng School, 19 Feb 43. Pamphlet Philco Tng
School, n. d. SigC Hist Sec File.

* Ltr, Olmstead to R. C. Muir, GE Co., Schenec-
tady, N. Y., 6 Apr 42. SigC 095 GE Co.
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luxury. Training administrators set the
cycle for training enlisted men at seven
months: four months for the radio course
and three months for the radar maintenance
course. The officers’ course they set at ap-
proximately five months.”

Though reverberations from the Army
Air Forces-Signal Corps differences of
opinion over aircraft warning training con-
tinued to resound for some time to come,
they had little effect on local operations at
Camp Murphy. Colonel Mitchell, the com-
mandant, was assigned to the new school in
March 1942. After a brief trip to look things
over, he returned to Washington with plans
to rush construction, and to start classes
meanwhile in a leased warehouse in nearby
Riviera, Florida, until Camp Murphy
should be ready for occupancy.”

The new establishment was well situated
for radar instruction. The climate made
year-round training feasible, and much of
the 11,500-acre tract stretching along Hobe
Sound for about five miles was wild, inac-
cessible swampland covered thickly with
palmetto, fern, and bamboo which would
discourage prying observation of the secvet
radar operations practiced there.”® By sum-
mer more than 400 one-story paintless
buildings had sprung up on the site. The
foliage of the Everglades provided camou-

" Ltr, CSigO to CG SOS, 16 May 42, sub: Ex-
pansion of SigC school facilities for tng radar re-
pairmen. SigC 352 Southern SigC School, Jan—-Dec
42, MT-32.

® (1) Report of Inspection Trip to Hobe Sound,
Florida, by Col Mitchell, 17 Mar 42; (2) OCS8igO
R&W Action 1, Mitchell to Chief of Fld Svs, 23
Mar 42; Action 2, King to Milliken, Chicf of Fld
Svs, 25 Mar 42; Action 3, Milliken to King, 26
Mar 42, all on sub: Necessary schedule to initiate
tng at Camp Murphy prior to 25 Apr 42. SigC
352 Hobe Sound 1942.

® Memo for File, Capt Charles F. Fell, OCSigQ,
11 Feb 42, sub: Acquisition of land for SigC AW
school, Hobe Sound. SigC 353 Gen 12, Jan—Mar 42.
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flage for the green lumber structures and
the crushed-shell roads which ribboned the
post.

Even before the school was ready to ac-
cept its first students, the scheduled capacity
of 1,605 students had been increased to
3,605, to be divided between the prerequi-
site radio repair course and the radar course.
This output would fall short of the year’s
requirements; by activation schedules, 1,754
short, or on the basis of equipment delivery
schedules, 4,210 short. Acting on the March
agreement with the AAF to put as much of
the training as possible in schools of lower
classification, the Signal Corps proposed to
give the radio repair training in civilian
schools, devoting Camp Murphy’s entire
capacity to the radar courses, and the Serv-
ices of Supply agreed.®

It was a decision that could not be ad-
hered to. At first the school comprised three
main departments: Pulse Goniometry,
which had divisions devoted to airborne,
gun-laying and searchlight, and reporting
equipment: Engineering, which taught re-
pair shop techniques; and Training Litera-
ture, which provided the lesson texts. As
summer moved on, some students coming
from the radio courses in civilian schools
proved to be still not qualified to enter the
radar courses, and about one third of the
officer students needed preliminary instruc-
tion. New courses in the principles of elec-

* (1) Ltr, CSigO to CG SOS, 16 May 42, sub:
Expansion of SigC school facilities for tng radar
repairmen, and 1st Ind, Tng Div SOS to CSigO, 29
May 42. SigC 352 Southern SigC School, Jan-Dec
42. MT-32. (2) 1st Ind, Hq SOS to CSigO, 15
Jun 42, on Ltr, CSigO to CG SOS, 6 Jun 42, sub:
Tng of SigC radio mechanics in civ institutions for
entrance to SigC Radar School, Camp Murphy.
SigC 352 Hobe Sound SigC School 3, Jun—Jul 42.
(3) 2d Ind, Comdt SigC Radar School to CSigQ,
19 Sep 42, on Ltr, Comdt Radar School to CSigO,
25 Aug 42, sub: Courses of instruction, SigC Radar
School. SigC 352 Hobe Sound, 1942,
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tricity and the elements of radio, a radar
survey course, and eventually a new depart-
ment, General Radar, had to be added to
the school to mend the deficiencies. The
whole organization of the school was nec-
essarily experimental.*®* '

Obviously, a radar school had to have
radar sets for its students to work on, not
merely blueprints or textbooks to study. But
from its beginning, the school was handi-
capped by a lack of training sets. Each one
it got had to be diverted from operational
use by the Army Air Forces or the Coast
Artillery Corps, and the scheduled produc-
tion of sets was not enough for operational
requirements alone. Moreover, plans for the
operational use of the Aircraft Warning
Service were by no means fixed; the equip-
ment changed repeatedly as experience in
its use revealed new secrets, and this in turn
changed personnel and training require-
ments. Thus, even had there been plenty of
sets, the services would have had difficulty
in fixing priority of importance to particu-
lar sets, and hence to the numbers of men
to be trained in their use. Yet the amount
of training equipment available to the Ra-
dar School would largely determine the size
of the classes it could train.'” The whole sit-
uation resembled a jigsaw puzzle, identifi-
cation of each piece depending on fitting
another piece smoothly into place.

The Coast Artillery Corps had given first

**t Ltrs, Comdt SigC Radar School, Camp Mur-
phy, to CSigO, 25 Aug 42, sub: Courses of in-
struction, the SigC Radar School, and 8 Aug 42,
sub: Radar survey course. SigC 353 Hobe Sound,
1942.

2 (1) OCSigO R&W Action 1, Lt Vance, Radar
Div, to Col De Armond, Liaison officer AAF, 24
Jun 42, sub: Diversion of radar equip for SigC
School. SigC 352 Hobe Sound SigC School 3, Jun—
Jul 42. (2) Memo, Rives for Milliken, 26 Apr 42,
sub: Spare parts and components of SCR-268,
270 and 271 radio sets for school tng. SigC 413.44
MT-198 and MT-194.
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priority to the provision of six SCR-268’s
for use of the school’s Gunlaying Division.
The first two sets arrived, minus oscillo-
scopes and receivers, without which they
were practically useless even for training
purposes. The Reporting Division’s first
class had only two SCR-270’s and a single
SCR-588 CHL set to study. The first stu-
dents in the Airborne Equipment Division
were taught on the SCR-521 airborne
search set and on the Mark IV IFF radars,
SCR-513, employed in aircraft, and the
companion sets, SR-532 and 533, employed
on the ground. Later the Mark IV IFF
~quipment, of American design, was with-
drawn from use because of a Joint Radar
Board decision to use the British Mark III
instead. Thus 64 men trained on the Ameri-
can sets again became unskilled when they
were confronted by the British equip-
ment.'®

To supplement the limited number of ac-
tual radar sets available for training, the
Signal Corps Radar Laboratory, the Coast
Artillery Corps, and the National Defense
Research Committee engaged in a search
for adequate training substitutes. The Coast
Artillery Corps developed and built a bread-
board model to teach azimuth and elevation
tracking for the SCR-268, and was con-
sidering the purchase of another pilot model
embodying the BC-412 oscilloscope. Va-
rious British trainers were being sought.
The First Interceptor Command’s Aircraft
Warning School at Fort Dix had prepared
blueprints for an SCR-270 mock-up which
although it would not give the student any

" (1) Memo, Lattin for Milliken, 5 Jun 42, sub:
Equip. SigC 352 Hobe Sound SigC School 3, Jun—
Jul 42, (2) Ltr, Lattin to Comdt SigC Radar
School, Camp Murphy, 11 Jun 42, sub: Status ra-
dar equip items; (3) OCSigO R&W Action 1, Maj
Fell, Sv School Scc, to Capt R. M. Atkinson, Mil
Tng Div, 9 Jul 42, SigC 352 Southern SigC School,
Jan-Dec 42. MT-32.
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operational experience, would give him pre-
liminary training at the controls—that is,
in starting the set or shutting it down, in
learning the possible source of trouble by
variations in the visible lights, switches, and
meters. Philco was building SCR-270
trainers which would go a step farther, and
provide operational experience without the
necessity of using live aircraft for targets.'™
But scarcely any of this equipment was on
hand in the summer of 1942.

Not the least of the school’s problems was
the familiar one, the quality of the students.
Every applicant had first of all to survive a
thoroughgoing loyalty investigation into his
personal and family background. In addi-
tion, he was supposed to have a background
knowledge of radio and an AGCT score of
at least 110, equal to that for Officer Can-
didate School. The intake of students often
brought candidates who failed to meet the
educational and mental standards, and the
percentage of failures was accordingly
high." For example a survey of students
enrolled in the principles of electricity sub-
course in July revealed that only 10 percent
could be expected to go through the Radar
School without difficulty. About 40 percent
might become apprentice repairmen within

(1) Ltr, Rives to CofCA, 9 Mar 42, sub:
Trainer equip; 2d Ind, president of CA Bd to Chief
of Rqmts Div Hq AGF, 24 May 42; 7th Ind, Col
Corput, Dir of SigC Lab, to CSigO, 10 Jun 42;
(2) Ltr, Spec Observer, American Embassy, Lon-
don, to CSigO, 4 May 42, sub: RDF tng equip.
SigC 412,684 Tng equip. MT-49. (3) Ltr, Col
Hayden to Dir of SigC Radar Lab, 2 Feb 42, sub:
Tng Material; 1st Ind, SigC Radar Lab to CSigO,
9 Mar 42; 1st Memo Ind, Capt Earl J. Atkinson
to Maj E. A. Redding, Mil Tng Div OCS8ig0O, 14
Mar 42, on Memo, Redding to O/C Radar Div, 22
Jan 42. SigC 413.684 Tng Equip, Oct 41-Aug 42.
SigC MT-49.

15t Ind, CG AA Comd to CSigQ, 26 Jun 42,
and 2d Ind, CSigO to CG AA Comd (without basic
ltr), 1 Jul 42. SigC 352 Southern SigC School, Jan—
Dec 42. MT-32.
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the allotted time, and another 40 percent
were obvious misfits unacquainted with
electrical terms and unable to master the
simplest forms of arithmetic without dif-
ficulty but possibly capable of becoming ele-
mentary radiomen. The last 10 percent
seemed hopeless.**®

Radar repairmen were the elite, the Phi
Beta Kappas of the school. To earn a “‘su-
perior” rating as a graduate radar repair-
man, a student had to be able to take over
a type of radar he had not previously stud-
ied; to supervise the installation of radar
equipment and diagnose trouble quickly;
to analyze radar circuits, and make substi-
tutions in an emergency. Less expert re-
pairmen received ratings of “excellent,”
“very satisfactory,” or “satisfactory” ac-
cording to the degree of ability they dis-
played. Men who could not quite make the
grade as repairmen could usually become
operators.®” But not all of them wished to
do so. Radar students worked to a great
extent on their own initiative, and men
capable of studying in that manner were
scarce. Others qualified for radar study ob-
jected to assignment at the school because
of grapevine rumors that work at the oscil-
loscope was injurious to an operator’s eye-
sight, and that radiations from a radar set
were harmful and could possibly cause ster-
ility. Radar was so new that not even the
engineers who developed it could be abso-
lutely certain of the effects. To find out, stu-
dents at some military institutions and at
Purdue University served as guinea pigs in

" Ltr, Actg Dir of SigC Radar School to Asst
Comdt Camp Murphy, 3 Jul 42, sub: Rpt on Engr
Dept students as a body. SigC 352 Hobe Sound
SigC School 3, Jun—Jul 42.

7 Review of Training Activity, The Southern
Signal Corps School, Riviera-Camp Murphy, 15
Apr 42-15 Jun 43, Vol. 11, passim. SigC Hist Sec
File.
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a series of tests which exploded the rumors.
They showed that long periods of contin-
uous work at the oscilloscope caused ocu-
lar fatigue no greater than that which fol-
lows a long period of reading, or watching
a double-feature movie. Tests of radiation
intensities were no more alarming. Radar
men faced no greater hazard than would be
encountered in working with high-voltage
equipment of any sort.*®

Wearing two hats, as commandant of
the Signal Corps Radar School and as post
commander of Camp Murphy, Colonel
Mitchell found his duties wide and often
burdensome, with scarcely discernible lines
of demarcation hetween his accountability
to the service command and to the Chief
Signal Officer. The new camp needed al-
most everything. Mitchell felt it needed pro-
tection for the costly and scarce radars on
hand—for example, canvas covers for pro-
tection against hurricanes and a military
police force or some combat troops to guard
against hostile human intruders. For his
men on the post, Mitchell wanted bus trans-
portation, recreational facilities, a drill
ground, a baseball field, a band." Although
the camp stretched for miles along Hobe
Sound, there was not even a bathing beach
available until neighboring estate owners
offered private beach, dock, and boat fa-
cilities to the men of Camp Murphy."’

On 15 June 1942 the first classes began
studying at Camp Murphy proper, and all

18 Norman A. Abbott, “Radar and the Man.”
Signals, 1:2 (November-December 1946), 31.

© (1) Memo for File, Col Willis, OCSigO, 14
Sep 42, sub: Problems of SigC Radar School, Camp
Murphy. SigC 353 Hobe Sound. (2) Ltr, CO Camp
Murphy to GG SOS, 28 Aug 42, sub: Request for
band and musical instruments for Camp Murphy.
SigC 352 Hobe Sound, 1942.

10 Ltr, Actg CSigO to Chief of Spec Svs, 16 Jul
42, sub: Camp Murphy, recreational facilities, and
2 Incls. SigC 352 Southern SigC School. MT-32.
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training at Riviera came to an end. Of the
students who had enrolled there in April,
208 officers and enlisted men were gradu-
ated on 9 June ahead of schedule, and 50
others received diplomas on 5 July. By the
end of July, 305 officers and 2,142 enlisted
men were enrolled at the school.”™ Colonel
Mitchell felt that Camp Murphy was by
then well established and that radar train-
ing was on a firm footing, an opinion shared
by a representative of the Army Air Forces
who visited there in July: “Camp Murphy
reflects very creditably upon the Signal
Corps . . . the high quality and com-
petency of the instructor personnel im-
pressed me favorably together with the
associated good direction and super-
vision.” ** Mitchell agreed to accept all
radar students completing courses in other
schools for crew training and postgraduate
work before their assignment to field units,
and to take full responsibility for any fail-
ures attributable to lack of training of the
men passing through the school. Camp
Murphy, he thought, could grow to a popu-

" Ltrs, CO Camp Murphy to CSigO, 20 Jun
42, 26 Jun 42, 10 Jul 42, 30 Jul 42, all on sub:
Prog rpt, Camp Murphy. SigC 319.1 Rpts, Prog
(SSCS), May-Aug 42. MT-19.

2 Ltr, Maj Harry B. Porter, Hq AAF, to CSigO,
27 Jul 42, sub: Personal observations at Camp Mur-
phy. SigC 352 Hobe Sound SigC School 3, Jun-Jul
42.
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lation of 25,000 or 30,000 men under the
existing organization.'”

It began to look as though it would have
to. The Services of Supply had just stated
the minimum requirements for Signal Corps
personnel for the Aircraft Warning Service:
70,000 men by the end of 1942, with an
additional 37,000 on other duty with the
Air Forces.™*

The real participation of the United
States Army in the war was just beginning.
Across the Atlantic America’s allies still
bore the brunt of the fighting. In the Pacific
the United States forces still lacked the men
and material to conduct a major offensive.
Plans for the invasion of North Africa were
just taking shape. But already nearly every
training problem that would plague the
Signal Corps during the entire period of
the war had been encountered in some
measure, and in achieving at least partial
solutions the training structure was showing

stability and strength."’

3 (1) Memo for File, Maj Fell, Mil Tng Div
OCSigO, 1 Jul 42, sub: Radar repairmen SCR-588
(775); (2) Ltr, CO Camp Murphy to Milliken,
7 Jul 42, SigC 352 Hobe Sound SigC School 3,
Jun—Jul 42.

* Memo, Maj; H. H. Butler, Mil Pers Div
OCSigO, for Enlisted Br and Officers Br, 8 Jul
42, sub: Allotments SigC pers with AAF. SigC
Career Mgmt Br File, SigC Units with AAF.

"> For the growth of training facilities in the
latter part of 1942, see below, pages 318-22.



CHAPTER VIII

Signal Equipment: Wire and Radio
(June—October 1942)

The Signal Corps’ responsibility to de-
velop electronic equipment for the Army, to
keep American fighting men supplied with
the best that science and mass production
could devise, was now being met with nota-
ble success. Before the end of 1942 Signal
Corps research and development efforts had
sketched out or completed the chief types
of communication equipment with which
the Army would fight to the war’s conclu-
sion: automatic communication office
equipment and radioteletype, spiral-four
field cable and carrier, FM radio, radio re-
lay, and microwave radar. The threads of all
these developments extended back into the
past, in laboratory cogitations and experi-
ment; but the year 1942 saw them beginning
to form a definite pattern, one that became
a part of the fabric of World War II vic-
tories.

Automatic wire and radioteletypewriters,
combined with carrier operation, would con-
vey communication loads with unheard-of
ease and rapidity, transforming civilian no
less than military communications and
bringing all the world closer to that ideal
state of society wherein all men everywhere
may be able to communicate readily and
rapidly with one another.

FM had by this time become accepted for
tank and car radios and was pointing the

way to radio relay. The fortunate coinci-
dence that the Armored Force and mobile
FM had both made their initial appearance
in 1940 (Armor, equipping itself from the
ground up, was not committed to the older
AM sets) had made possible the wholesale
acceptance of the totally new and better type
of radio. No other army in the world had
been able to make so fresh a start,' and the
American Armored Force began in 1942 to
profit from communications of unprece-
dented reliability and simplicity.

Microwave radar became as indispensa-
ble as the explosives it aimed against the
enemy—not only airborne radar directing
the deadly design of hurtling fighters and
bombers, but also ground gun directors, ac-
companying every large antiaircraft and
coastal battery.

Toward Automatic Teletype and Tape
Relay

Each signal center of the Army Command
and Administrative Network (ACAN) was
transmitting and receiving ever greater traf-
fic loads over its wire and radio facilities.
The press of work weighed increasingly

*Col T. B. Gravely et al.,, The Second World
War 1939--1945: Signal Communications (Lon-
don, The War Office, 1950}, p. 191.
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upon the operators who sat at teletype-
writers or at Boehme high-speed equipment
or who simply, in the older manner of con-
tinuous wave operation, transmitted in
Morse code by a hand key; or who received,
with headphones clapped to ears and with
fingers converting the dah dits upon a type-
writer. The pressure became intolerable—
not enough trained operators; not enough
space to accommodate them, had their num-
bers sufficed; not enough time to waste in
such hand methods. Obviously automatic
devices had to be provided.

Even a commercial-type teletypewriter
demanded too much. The teletypewriter was
keyboard operated, hand punched, that is,
an operator typed the message on the send-
ing teletypewriter. True, at the receiving
end, a similar machine automatically typed
out the transmission. But if the message was
to be sent on to a third station, an operator
in the intermediate, or relaying, signal cen-
ter had to take the automatically received
message and type out a copy on another
teletypewriter, which would then send the
words on to their ultimate destination. In
such a case, it would be better if the first re-
ceiving machine punched a tape that could
then be fed into the relaying machine for
automatic retransmission. The American
Telephone and Telegraph Company had
such machines in its 102—A system, which
relayed messages by means of a perforated
tape, carrying along its edge the printed text.
It was a simple matter for the operator at
the relay station to identify each message by
means of a code symbol inserted at the be-
ginning of the message, tear the tape at the
proper point, and relay it by inserting the
tape into an automatic transmitter con-
nected to the appropriate trunk channel. In
mid-July 1942 the Signal Corps installed
this system, giving it the designation Q-102,
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on the circuit between the War Department
Signal Center in Washington and Gover-
nors Island, New York. This circuit became
the first link in what grew into the world-
wide ACAN automatic network (automatic
being stressed here, not the Q-102 equip-
ment, which would yield to better devices) .2

Q-102 was automatic wire teletype.
There had been, and there continued to be
increasingly, an urgent need for teletype
that could operate, not merely on signals
flashed through wires, but on radio waves
radiated through space. In April 1942 the
Air Forces had asked the Signal Corps to
provide a radioteletype circuit for weather
services, linking three fields in the Carib-
bean area: Borinquen, Waller, and Al-
brook. Mounting air travel along the South
Atlantic air route, Arnold wrote to Olm-
stead, required faster and more numerous
weather reports than existing Army Air-
ways Communications System equipment
could provide.?

At this date AACS weather reports had
to be manually enciphered, transmitted,
and deciphered, all of which took so much
time, often in the hands of rather unskilled
operators, that the reports might be received
hours later, too late to be valuable. The
Signal Corps therefore set about develop-
ing radioteletype, RTTY, specifically to as-

? Pauline M. QOakes, The Army Command and
Administrative Communications System, Pt. II, Sig-
nal Corps Domestic Communications Network as
Extended to Overseas Terminals FY 1941-15
August 1945, SigC historical monograph E-5b, pp.
29-30, 102. SigC Hist Sec File. This Q-102 tele-
typewriter circuit was “cut over and commenced
handling traffic satisfactorily” in the third week of
July, so Brig. Gen. Frank E. Stoner, head of the
Army Communications Service, reported on 22
July. Memo, Stoner for Exec Control Div, 22 Jul 42,
Rpt 46, sub: Prog rpt 16-22 Jul 42, Item 5b. SigC
(AC) 319.1 Weekly Prog Rpts, Army Com Br,
Dec 41-Jul 42.

% Ltr, CG AAF to CSigO, 1 Apr 42, sub: Weather
radio circuits. SigC 413.52 Teletype 1, Jan—Jun 42.
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RADIOTYPE EQUIPMENT. A representative of IBM demonstrates the equipment in the
Office of the Chief Signal Officer in the Munitions Building in Washington, D.C., May 1942.

sist the AACS.* RTTY operation was
speeded by the assistance of automatic
cipher machines to encode and decode si-
multaneously, on the line, at both the send-
ing and receiving teletypewriters. This
combination made possible the secure
transmission of a weather message at the
speed of the sending teletypewriter. The
sender typed the English text of the mes-
sage on a teletypewriter, which, while pro-
ducing a page copy also perforated a tape.
The tape was fed into an automatic en-
ciphering machine that conveyed the cryp-
tic product to the transmitter to be broad-

* For Signal Corps responsibilities and assistance
to the AACS, see pp. 2771, below.

cast. Inversely, at the receiving end, the
faint skyborne signals would be picked up,
amplified, and passed on to a perforator
which would punch a tape in cipher. The
enciphered tape, now passing through a
second cipher machine, set to the same key
as the enciphering machine, would yield
a plain text tape, perforated in the five-unit
teletypewriter code. The plain text tape
would, in the last step of the process, act-
uate the receiving teletypewriter so that it
would type up the message on a sheet, in
all respects the exact counterpart of the
original text. All this was done with the
speed of light, with only one person work-
ing, the one sitting at the originating key-
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board.? This is the way RTTY would even-
tually work, but in mid-1942 it did not yet
exist.

There was, however, another device at
hand—radiotype. The Air Forces’ need for
speeding weather messages was obvious,
made vividly so by the BoLERO mishaps in
June along the North Atlantic air route to
England.® But there were obvious problems,
too, presented by the wayward behavior of
radio signals, which, undisciplined by the
straight narrow path of wire, stray into the
wide open spaces of sky and mingle promis-
cuously with static, interference, and fading.
The International Business Machines Cor-
poration had worked out an imperfect so-
lution involving equipment that the firm
called radiotype, using, unfortunately, not
the standard five-unit teletypewriter code
but a special six-unit code. Like a narrow-
gauge railroad adjoining a standard line,
this special code necessitated much hand
labor at conversion points where standard
teletypewriter texts had to be shifted onto
radiotype circuits, and vice versa. More-
over, the standard automatic cipher ma-
chines could not function with the six-unit
system.

Notwithstanding these inconveniences,
the Signal Corps early in the war began
making use of radiotype, leased from IBM,
It was another step in the right direction,
toward automatic, high-speed, heavy-duty
communications for the Army. Like Q-102,
radiotype equipment produced a punched
tape which could be relayed automatically.
The only hand work needed was the typ-
ing at the originating machine. Radiotype,
speed 100 words a minute, would replace

®Incl, Radio Teletype System (unsigned), 3
Oct 42, to OCSigO R&W Action 1, Gen Stoner to
Col Will V. Parker, 9 Nov 42, sub: Revision of
AR 95-200 AACS. SigC 676.3 AACS, 1942-44.

“See below, pp.
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Boehme equipment, which was very fast, up
to 400 words a minute, but which was not
entirely automatic.” So General Olmstead
informed ACAN stations WTJ (Hawaii),
WVN (Puerto Rico), and WVL (Panama)
on 20 June, adding: “For your information
this equipment performs the same function
on radio transmission as a teletype machine
performs on wire transmission.” ®

In military radio, hand-keyed Morse dah
dits had been the first step; Boehme the sec-
ond. The second step was now yielding to
the third advance in the art, radiotype. By
September Signal Corps’ Washington sta-
tion was using automatic equipment, both
wire teletype Q-102 and radiotype, all
leased, in communicating with eight ACAN
stations at home: °

IBM Radiotype

WVR Fort McPherson, Atlanta
WVQ Wright Field

WVT Chicago

WVU Fort Omaha

WVB Fort Sam Houston

WVY Presidio of San Francisco

Q102 Teletype

WVO Boston
WVP Governors Island

? IBM had first offered its radiotype to the Signal
Corps in March 1941. After some experimentation,
the Signal Corps agreed to give it a trial, and put
into operation Army’s first radiotype circuit be-
tween WAR and WVQ, Wright Field, Ohio, on 20
August 1941. (1) Mary-louise Melia, Signal Corps
Fixed Communications in World War 1I: Special
Assignments and Techniques (1945), SigC his-
torial monograph E-10, pp. 6, 10-11. SigC Hist
Sec File. (2) Oakes, Army Command and Adminis-
trative Communications System, Pt. 11, pp. 26-27.

® Msg, Olmstead (Col French) to Signals WT],
WVN, and WVL, 20 Jun 42. SigC 413.44 Radio-
type 2, May—Dec 42.

® Qakes, Army Command and Administrative
Communications System, Pt. II, pp. 30-31. In com-
municators’ parlance, the equipment was not ex-
actly automatic, but ‘‘semi-automatic,” since some
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Radiotype continued to expand in mili-
tary use during the last half of 1942 and
early 1943 before radioteletype, using the
five-unit teletypewriter code, began to re-
place it. Late in 1942 a radiotype circuit
went into service between WAR and Hon-
olulu, the installation at WT], Fort Shaf-
ter, accomplished by six enlisted men from
WAR and an IBM engineer, who arrived
in Hawaii early in October. On 18 Decem-
ber another radiotype circuit would go into
regular operation between WAR and
WVL, Quarry Heights, Panama.*

Radiotype was good. It was faster than
hand-keyed radiotelegraph, faster even than
Boehme when one considers the time taken

hand labor was required at relay points. Semiau-
tomatic was the term subsequently applied to the
type 19 teletypewriter and its associated tape per-
forator equipment, used both in wire and in radio
transmission. At first, however, men called it au-
tomatic, as indeed it was, compared with hand-
keyed and Boehme operation. See, for example,
Memo, Col Sadtler for Exec Control Div, 20 Feb
42, Rpt 24, sub: Prog rpt, 13-19 Feb 42, SigC
(AC) 319.1 Weekly Prog Rpts, Army Com Br, Dec
41-Jul 42.

¥ (1) Oakes, Army Command and Administra-
tive Communications System, Pt. II, pp. 31, 117.
(2) Weekly Digests, Col French, Traffic Div, 14
Oct 42, Item II A5, and 30 Dec 42, Item I Al. SigC
319.1, Drawer 483 AC 133, Weekly Digest of Prog
and Problems, Rpts from Divs, 7/30/42-12/30/42.

Radiotype would continue to be used consid-
erably. Not till September 1943 would the Signal
Corps stop its procurement in favor of radiotele-
type and not until May 1945 would the Army
take its last radiotype out of service (on the WAR-
Accra circuit). Then the triumph of radioteletype
would be complete. (3) Melia, Signal Corps Fixed
Communications, pp. 19-20. (4) Oakes, Army
Command and Administrative Communications
System, Pt. I1, pp. 34, 84, 122.

Manual operation continued to the war’s end
on lightly used circuits, such WAR-Iceland. Hand
keys were retained for occasional use to break
through the static encountered in auroral zones
during magnetic storms. Under these conditions an
operator, by repeated manual transmissions, could
pound through a short emergency message when
radioteletype was blacked out.
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to hand punch Boehme tape for transmis-
sion, plus the time taken to translate the
received tape back into English. Even so,
radiotype was not good enough, especially
since it suffered, as already noted, from the
disadvantage of employing a six-unit code,
which did not conform with the universal
five-unit teletypewriter system,

With the intensifying of the Army’s com-
munication needs during 1942, fresh deter-
mination arose to find ways to put the con-
ventional wire line teletypewriter, five-unit
code and all, on the air, as radioteletype,
RTTY. And it was done, too, with the ef-
forts of American Telephone and Telegraph
and Press Wireless. It was done in large
part by capturing the elusive far-darting
radio waves by means of two diversity de-
vices: frequency diversity and antenna
or space diversity. The former means simply
that two frequencies were employed to
transmit and receive mark- and space-sig-
nals; the latter means that the receiving sta-
tion used two receiving antennas and two
receivers in somewhat separate locations,
several wavelengths apart. The purpose of
diversity, whether of frequencies or of an-
tenna positions, is to overcome the madden-
ing tendency of high-frequency sky wave
radio signals to fade. For fading is fatal to
radioteletype, fatal to the synchronized op-
eration of the machines. The receiving tele-
typewriter must have a strong, steady sig-
nal impulse at all times to keep its moticns
in step with those of the sending machine;
otherwise, the printing of the former will
go awry. Radio engineers had learned that
when fading occurs on one frequency, an-
other adjacent frequency will come in
strong. Similarly, when the signal fades at
the location of one receiving antenna, it
will remain strong at another located some
distance away. Hence the solution to fad-
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ing at high frequencies was to use either
principle, or better, both of them.
Frequency diversity immediately pre-
sented a further great advantage. More
than two frequencies, or two tones, can
be imposed upon the air, using a single
set of equipment. Four or six frequencies
can be imposed and a separate communi-
cation channel assigned to each pair of
them. An operator can then make radio-
teletype convey several signals simultane-
ously. Thus, multi-channel radiotelegraph
emerged, exactly the counterpart in radio
of carricr telegraphy in wire. Something
along these lines was already being done in
mid-1942 when the Signal Corps estab-
lished a multichannel link with London,
using American Telephone and Telegraph
equipment which enabled three two-tone
telegraph signals to flash over the Atlantic
on one sideband of a powerful 40-kilowatt
radio transmission. Brig. Gen. Frank E.
Stoner had opened negotiations early in the
year with American Telephone and Tele-
graph for multichannel telegraph circuits
overseas “in anticipation of heavy radio-
telegraph circuit requirements between
Washington and the British Isles, the Euro-
pean Continent and North Africa and
between San Francisco and Australia.
..”" By June he reported that the
Radio Section of Signal Corps™ Plant Divi-
sion was purchasing four such sets of heavy
duty radios. According to his report for the
week ending 22 July, “a multi-channel
radiotelegraph system was placed in opera-
tion between WAR (Washington) and
London using leased radio facilities of the
American Telephone and Telegraph Com-

 Memo, Stoner for CSigO, 27 May 42, sub:
Provision of multichannel telegraph circuits. SigC
320.3 BoLERO, May-Jun 42 (MT-24).

223

pany and the British Post Office authori-
ties.” '

Thus the diversity principles would not
only make possible single channel radiotele-
type, RTTY, but they would also enable
radio operators to provide many channels
over one set of equipment, accomplishing
for military radio what spiral-four and car-
rier systems were doing for military wire.

Multichannel radiotelegraph for huge,
fixed ACAN stations was one thing. To de-
velop small single-channel radioteletype
equipment for the Air Forces and for field
troops was something else. The demand for
it was now increasing. A relatively simple,
efficient, and rugged RTTY was a device
that Ground Forces officers, no less than air-
way weather stations, were increasingly
seeking. On 6 June 1942 Col. Donald B.
Sanger, Coast Artillery Corps, president of
the Desert Warfare Board, asked for two
radio teletypewriters for the First Armored
Signal Battalion to test. Col. Edward F.
French, chief of the Traffic Division in the
Washington headquarters, replied, dis-
couragingly, that the only such machine
available was the IBM radiotype, produc-
tion of which was not even meeting his Sig-
nal Center needs. Furthermore, Colonel
French thought it “extremely doubtful if
any such machine would prove satisfactory”

2 (1) Memo, Stoner for Exec Control Div, Rpt
40, sub: Prog Rpt, 4-10 Jun 42, Item 1 b 2. SigC
EC 319.1 Prog Annex, Evaluation Br, 17 May 42—
19 Jun 42. (2) Stoner, Memo, citedn. 2] Item la.

This first Signal Corps ACAN multichannel
radiotelegraph channel between Washington and
London was a high-quality radiotelephone for fixed
operation, engineered by American Telephone and
Telegraph, using Western Electric carrier equip-
ment 40C1, modified to provide three two-tone
channels on one sideband of the radiotelephone
system. (3) Melia, Signal Corps Fixed Communi-
cations in World War II, p. 14. (4) Oakes, Army
Command and Administrative Communications
System, Pt. II, pp. 39, 118.
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for use in the field since it demanded “ex-
tremely good signals and operating condi-
tions.” Field officers would not be dis-
couraged, however. On the contrary, they
went so far as to aspire to mobile RTTY,
planning to combine it with such powerful
field radio sets as the SCR-299. Thus Col.
Elton F. Hammond, at the headquarters
of the Desert Training Center, Indio, Cali-
fornia, telephoned to Colonel O’Connell,
head of the General Development Branch in
Washington, on 14 July: “I also would like
to ask for radio teletypewriters. Would like
at least six with the idea of installing them
in the radio trucks, [SCR-] 299’s. I believe
it would be of very practical use.” **

Whereas Colonel French did not favor
the field demands, Maj. Vernon B. Bagnall,
head of the Fixed Radio Branch in Army
Communication Service, did. He asked the
American Telephone and Telegraph Com-
pany and the Bell Laboratories to figure out
a way to make radioteletype work, using the
five-unit code. The problem was to devise
suitable military equipment, single channel.
On 28 August, Austin Bailey, an American
Telephone and Telegraph official, sent to
Bagnall his corporation’s proposal to meet
the Signal Corps requirements for a radio-
teletype system. It would operate on diver-
sity principles, using two tones, and would
permit the use of cipher machines working
with standard teletypewriters.'

@ (1) Ltr, Sanger to CG AGF, 6 Jun 42, sub:
Sig equip, with 3d Ind, CSigO (Col French writ-
ing) to Hq AGF, 22 Jun 42. SigC 413.52 Teletype
1, Jan—Jun 42. (2) Incl, Telephone conversation
between Hammond and O’Connell, Washington, 14
Jun 42, with Ltr, Capt William M. Crook, Asst
Sig Officer Hq Desert Tng Center, Camp Young,
Calif., to O’'Connell, 15 Jul 42, sub: Telephone
conversation, SigC 413.52 Teletype 2, Jul-Aug 42.

(1) Ltr, Bailey to Bagnall, 28 Aug 42, with
attached Memo, 28 Aug 42. SigC 413.44 Radio
Teletype, 1942-43. (2) Two weeks later Bailey
informed Bagnall of conferences between his com-
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Radioteletype for the military took shape
during a series of conferences among repre-
sentatives from the Signal Corps, American
Telephone and Telegraph, and Press Wire-
less during the late summer and autumn of
1942. They decided to use single sideband
communication on a frequency shift (two-
tone) basis, making it possible to transmit
teletype signals by means of ordinary contin-
uous wave radio equipment, rather than by
means of the more elaborate transmitters of
radiotelephone quality. They conducted
tests on an experimental single-channel
radioteletype circuit between WAR and the
Press Wireless receiving station at Baldwin,
Long Island. The Signal Corps men in
WAR transmitted through a 500-watt set in
the transmitting station of the Army Com-
munication Service at Fort Myer, Virginia.
They assembled the receiving equipment
from commercial and special components
supplied by Press Wireless and the Bell Lab-
oratories. Two Hammarlund Super Pro re-
ceivers were used, together with the modified
CF-2A telegraph terminal equipment of the
type originally designed for operating tacti-
cal typewriters on spiral-four cable. This
conglomeration worked so well that the
Signal Corps decided to initiate procure-
ment. The Air Forces wanted 12 sets at
once, especially for their Caribbean stations
of the Army Airways Communications Sys-
tem. This would be only a starter, since hun-
dreds of single-channel military RTTY
would follow, for use by the AACS and by
other military arms also.*

pany and Press Wireless, respecting modifications
of the equipment. Ltr, Bailey to Bagnall, 10 Sep
42, with Memo, R. B. Shanck, 8 Sep 42. In same
file.

(1) Melia, Signal Corps Fixed Communica-
tions, pp. 16-18. (2) Oakes, Army Command and
Administrative Communications System, Pt. 1I, p.
38. (3) Ltr, Bailey to Bagnall, 15 Oct 42, with
Memo, recording conf among SigC, Press Wireless,
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Carrier Equipment and Spiral-Four
Readied for Use in War

While the Signal Corps developed effi-
cient, increasingly automatic terminal
equipment to handle Army’s wartime traffic,
its laboratories improved the efficiency of
the wire links also. In the forefront of Sig-
nal Corps’ biggest wire developments during
1942 was carrier equipment, whose appli-
cation to military use was made possible by
the perfection shortly before of heavy-duty
spiral-four field cable.*®

Carrier, a method which enables many
messages to speed over a single wire circuit
simultaneously yet without mutual interfer-
ence, had been suggested to the Army years
earlier—in 1931 by a Signal Corps reservist,
Ist Lt. Clarence R. Kingston. His sugges-
tion, however desirable more and better
communications for the military might be,
ran into the disapproval of Maj. William
P. Blair, then charged with the Signal Corps
Laboratories. The weight that the system
components entailed would be very great, in
terms of field wire equipment during the
1930°’s—mno doubt about that. For the sys-
tem would require what then seemed ex-
cessive amounts of terminal gadgetry: oscil-
lator, modulator, demodulator, filters, ring-
ing equipment, and auxiliary power supply.
It would also require excellent wire cir-

Western Electric, Bell Telephone Labs, and AT&T,
New York, 5 Oct 42. SigC 413.44 Radio Teletype,
1942-43. The final RTTY product was of joint
Bell System-Press Wireless design, and was built by
the latter. Memo, Col Parker for Dir of Army Com
Sv, 30 Dec 42, sub: Weekly digest of prog and
problems, 24-30 Dec 42, SigC 319.1, Drawer 483
AC No. 133, Weekly Digest of Prog and Problems.
A good summary of RTTY development is con-
tained in Memo, Bagnall for Lt Col Carl H. Hatch,
12 Nov 42, sub: Teletype equip for AACS and adm
radio stations. SigC 676.3 AACS, 1942-44.

"“For the origin of spiral-four field cable, see
above, pp. 66—67.

264-211 O - 78 - 18
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cuits with minimum current loss, far less
than the best that the standard field wire
W-110-B could provide under field condi-
tions. { The light insulation of the wire al-
lowed too much current to leak out, espe-
cially in wet locations; heavy insulation
would make the wire more efficient as an
electrical conductor but too heavy for field
use.) Blair, although he believed these fac-
tors made the carrier system unwarranted
““at this time,” nonetheless evinced prophetic
foresight when he reported the matter to the
Chief Signal Officer in May 1931. “It is
possible,” he wrote, “that there may be a
requirement for the development of such
equipment for operation on special circuits
in the future.” **

The possibility which Blair had foreseen
was more than that—it became an inevita-
bility. By 1940 the laboratories at Fort Mon-
mouth had projects afoot for “Carrier Tele-
phone Systems,” several versions of which
were already in wide commercial use.”® Ap-
plication to military uses would be assured
by the coincidence which, toward the end
of 1941, brought together the efficient spiral-
four field cable with urgent demands from
field officers who insisted upon wire com-
munications far exceeding the limited ca-
pacity of their outdated field wire equip-
ment.

For years commercial communication
companies had been relying upon carrier sys-
tems to handle the huge and facile telephone
and telegraph traffic of America. Now the
fast-growing Army wanted carrier facilities

¥ (1) Ltr, Kingston to CG Third Corps Area, 15
Apr 31, sub: Carrier set with rpt signed by King-
ston, Carrier Set for SigC U.S. Army, 13 Mar 31;
(2) 4th Ind on Kingston Ltr, Blair to CSigO, 25
May 31. SigC 413.42 Carrier Sets 1, May 31-Dec
41.

“SCL, Annual Report, 1941, proj. 4-18, pp.
38-39.
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too. For example, on 12 December 1941, Lt.
Col. Fred G. Miller, signal officer at the
Third Army Headquarters, San Antonio,
Texas, had urged that tables of basic allow-
ances include “carrier telephone and tele-
graph equipment for the higher echelons.”
Major O’Connell, then charged with the
communication projects at the Signal Corps
Laboratories, replied to Miller that the Bell
Telephone Laboratories were co-operating
with him toward a military system that
would provide three voice channels and four
telegraph channels over one circuit (C car-
rier). The system had not yet been com-
pletely developed.*”

However, O’Connell received assurances
in February 1942 from A. B. Clark, Director
of Systems Development at the Bell Labora-
tories, not only that there would be no haz-
ard in placing large orders for the C carrier
at once, without field tests, but also that the
first models could be delivered to the Signal
Corps by April or May, and the Signal
Corps went ahead with the standardization
of the equipment. Like a number of other
Signal Corps items of equipment, such as
the coast defense radar SCR-582, for which
so dire and sudden a need had sprung up
after Pearl Harbor, C carrier had become
so desperately desired in 1942 that the Army
decided to accept and standardize it with-
out the customary service tests. It was ac-
cepted on its promises.

C carrier for the Army was to be per-
fected soon thereafter, phenomenally soon—
in fact, by August 1942, and largely because
of the million-dollar orders for the heavy-
duty carrier which the Army Air Forces had
laid upon the Signal Corps for Air Defense

needs. In the meantime, enthusiasm

¥ Ltr, O’Connell to Sig Officer Third Army Hgq,
31 Dec 41, sub: Telephone and telegraph carrier.
SigC 413.42 Carrier Sets 1, May 31-Dec 41.
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mounted as a military delegation on 12 April
inspected the progress which the laboratories
were making, both at Fort Monmouth and
in the research labyrinths of the companies.
On 11 May the Signal Corps Technical
Committee recommended C carrier for
standardization and did standardize it four
months after, on 7 September. The equip-
ment, in Signal Corps nomenclature, com-
prised: TC-21, or CF-1, C carrier ter-
minal equipment (telephone); TC-22, or
CF-2, C carrier terminal equipment (tele-
graph, teletypewriter); TC-23, or CF-3,
C carrier repeater; and TC-24, or EE-100
(later EE-101) ringing equipment.®
Standardized but not yet procured or
tested, C carrier by mid-1942 held the
precious promise of heavy-duty commer-
cial-type communications for the Army,
without which the 50-million-words-a-day
work load, commonplace by the war’s end,
could never have been attained. Such was
the promise held forth in 1942, not by C
carrier alone, but rather by carrier tech-
niques generally, working in conjunction
with spiral-four cable, teletypewriter, and

*® (1) Ltr, Clark to O’Connell, 23 Feb 42; (2)
Memo, Capt M. M. Bower and Others for O’Con-
nell, 23 Apr 42, sub: Brief account of inspec trip,
12 Apr 42, to Ft. Monmouth, Bell Telephone Labs
Inc., and International Telephone and Radio Com-
pany, by Bower, Coller, and Bedford, Wirc Sec Gen
Dev Div. SigC 413.42 Carrier Sets 1, Jan—Jun 42.
(3) Ltr, O’Connell to Dir of SCGDL, 15 Jul 42,
sub: Nomenclature for carrier sets, SigC 413.42
Carrier Sets 2, Jul-Dec 42. (4) Signal Corps
Information Letters, No. 7 (January, 1942), pp.
45-46, 74—75; No. 11 (October, 1942), pp. 1718,
22-23. (5) SigC Tech Committee Mtg 214, 11
May 42. See OCSigO R&W Action 7, SCTC to
Equip Coord Div, 11 May 42, sub: 1000-20 cycle
ringing equip for SigC use. SigC 413.42 Carrier
Sets 1, Jan—Jun 42. (6) SigC Tech Committee
Mtg 229, 7 Sep 42. See OCSigO R&W Action 3,
Maj R. O. Franzen, SigC Gen Dev Br, to S&I Br,
14 Sep 42, sub: Carrier telephone equip and spiral-
four cable. SigC 413.42, Carrier Sets 2, Jul-Dec 42,
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radioteletype. The conditions which Blair
had prophesied in 1931 had, indeed, ar-
rived in 1942, creating demands which, like
so many other demands on the Signal Corps,
such as that for radar and FM tank radio,
came with extreme urgency and explosive
pressure.

Meanwhile, the first models, which
Clark had overoptimistically assured the
Signal Corps for April or May, did not ar-
rive. In June Western Electric, manufac-
turer for the Bell Laboratories, concluded
it could promise no production before No-
vember, even with the highest priorities,
which the development did not then have.
(Other equipment devouring copper, alu-
minum, and electrical components such as
meters, enjoyed higher priority.)*

Pressed to the utmost and blessed with
higher priorities {AA-1, granted by the
Joint Army and Navy Munitions Board),
together with help in the person of a special
expediter from Signal Corps’ Production
Expediting Section, Western Electric was
soon able to speed its carrier development.*
On 1 August, Fred R. Lack, vice president
of Western Electric, promised the first three
carrier sets by the twenty-second of the
month, whereupon General Olmstead in
turn committed them to the 62d and to the
928th Signal Battalions for field tests in late
1942 maneuvers.”

* Memo for File, Capt Franzen, 24 Jun 42, sub:
Inability of Western Electric Company to deliver
carrier systems with present priorities, SigC 413.42
Carrier Sets 1, Jan—Jun 42,

20CSig0 R&W Action 3, Maj G. J. Filiberti,
SigC Prod Sec, to Gen Dev Br [O’Connell], 23 Jul
42, sub: Expediting of carrier equip ordered on
DP 42-T-600. SigC 413.42 Carrier Sets 1, Jan—
Jun 42,

# (1) Ltr, Lack to Capt A. L. Chilman, Con-
tracting Officer OCSigO, 1 Aug 42; (2) Ltr,
CSigO to CG SOS, 21 Aug 42, sub: Shipment of
first three carrier systems—spiral-four cable. SigC

413.42 Carrier Sets 2, Jul-Dec 42.
On 22 August the CSigO informed the com-
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Considerable time would yet pass before
the production of carrier equipment got roll-
ing. Neither the cable nor the terminal sets
would become available in any quantity be-
fore 1943. Meanwhile, the initial driblets
were invaluable for Signal Corps experi-
mentation. Though the Signal Corps had
standardized carrier equipment, antici-
pating that it would perform well, Signal
Corps troops had yet to find out how to
handle it in the field, to discover what sort
of crews could best manipulate it and how.
They also had to discover what the opera-
tion and maintenance requirements might
be.*

Before the summer’s end, General Col-
ton, head of the Signal Supply Service in
Washington, thanked both Dr. O. E. Buck-
ley, president of the Bell Telephone Labora-
tories, and Fred Lack for their efforts in
speeding C carrier. The first deliveries of
some of the system components had already,
early in August, begun arriving at Fort
Monmouth. Fortuitously and fortunately,
only a few days earlier, late in July, the
General Development Laboratory at the
fort had received its first consignment of
production spiral-four (150 miles of the
first order, stipulating 1,500 miles) “for im-

manders of these two battalions that they would
receive for autumn feld tests the following: 2
Telephone Terminals CF-1 (Carrier) ; 2 Telegraph
Terminals CF-2 (Carrier) ; 5 Telephone Repeaters
CF-3 (Carrier); 8 Ringing Sets EE-100-T1; 30
six volt storage batteries; and 9 power units.

All of this with necessary auxiliary apparatus, the
whole weighing tons, was intended for field use,
despite its ponderous bulk. Ltrs, C8igO to cO
928th Sig Bn, Camp Upton, N. Y., and to CO
62d Sig Bn APO 308, Leesville, La.,, 22 Aug 42,
sub: S}lipmcnt of carrier systems for spiral-four
cable. In same file.

' By December, the Signal Corps Technical In-
formation Letter, No. 13 (December, 1942), pages
6—14, would disseminate to the field first instruc-
tions in the use of the spiral-four cable,
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mediate tests on the carrier equipment.” %
Wire engineers from the laboratories of the
Signal Corps and the Bell System laid four
20-mile loops of the cable over the coun-
tryside around Monmouth and tested them
for conductivity. Then on 4 August they
linked three of the loops together in one
continuous 60-mile circuit incorporating
the newly delivered carrier equipment.
They placed a telephone terminal, CF-1
or TC-21, at each end and two repeaters,
CF-3 or TC-23, along the cable, presum-
ably at each 20-mile joint. All this the ex-

perts supervised and operated success-
fully.?*

Not until the very end of August did
the first field test by the troops on maneu-
vers take place. During 28-30 August mem-
bers of the 62d Signal Battalion laid spiral-
four, using the one-quarter-mile cable as-

% (1) Ltrs, Colton to Buckley and Lack, 1 Sep
42, SigC 413.42 Carrier Sets 2, Jul-Dec 42. (2)
Ltr, CSigO to Dir of SCGDL, 17 Jul 42, sub:
Shipping instructions for cable assembly CC-358.
SigC 413.43 CC-358, No. 1, Jan-Jul 42. (3) Sig-
nal Corps Information Letter, No. 8 (July, 1942),
p. 12.

* (1) Memo for File, P. L. Bedford, Asst Elec
Engr Gen Dev Br, 6 Aug 42, sub: Rpt of Bedford
re temporary duty at SCGDL, 30 Jul-4 Aug 42.
SigC 413.42 Carrier Sets 2, Jul-Dec 42.

The Signal Corps desired that technical advisers
both from its own laboratories and from industry
attend the contemplated maneuvers using carrier—
so General Olmstead informed the Commanding
General, AGF, on 24 August, at the same time ac-
quainting him with the new development as
follows:

“The Signal Corps has recently standardized new
carrier equipment and a new spiral-four eable for
transmitting 4 voiee channels over long distances.
Because of the lack of standard long distance tacti-
cal communication facilities other than open wire
line which cannot always be used, carrier equip-
ment and associated cable were standardized and
procured without service test.” (2) Ltr, CSigO to
Dir of SCGDL, 24 Aug 42, sub: SCGDL tech
advisers at mancuvers; (3) Ltr, CSigO to CG AGF,
24 Aug 42, sub: Civilian tech observers at maneu-
vers. SigC 413.42 Carricr Sets 2, Jul-Dec 42.
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semblies called CC-358. They found, de-
spite their inexperience, that they were able
to lay it, using conventional field wire
equipment, as fast as five miles an hour
during daylight. By night, under blackout
conditions, they could lay up to three or
four miles an hour, this despite rain and
accidents, such as on the occasion their
heavy 214 -ton truck carrying the cable reels
and pay-out motor reel (RL-26—A) ran off
the road and cut the cable. Transmission
both over a ten-mile and over a twenty-
mile stretch was reported to be “very satis-
factory.” * In October, during the Second
Army maneuvers, the 262d Signal Con-
struction Company got its first field cable ex-
perience, laying in one night ten miles of
the cable during five hours of heavy convoy
traffic, dust, and blackout. Though some
mechanical defects turned up, which ex-
perience both in manufacture and in field
use would eliminate, 1st Lt. George W.
Good reported that the cable was ‘“en-
thusiastically received by the men and of-
ficers who have handled it.” *

Obviously this new cable was already a
success in the field. And there was no doubt
of the coming success of carrier equipment
either, although for the time being full pro-
duction tarried as a result of priority trou-
bles and shortages of raw materials and
components. Carrier terminal sets would be
heavy—for example, the first telegraph-
teletypewriter terminal, TC-22, involved
two cabinets which totaled over a thousand

7 Ltr, Lt Col E. B. Williams, Hq 62d Sig Bn,
Leesville, La., to CSigO, 31 Aug 42, sub: Cable as-
semblies CC-358. SigC 413.43 CC-358 No. 2,
Aug-Dec 42.

% Memo, Good for Maj Arthur A. McCrary, 21
Oct 42, sub: Rpt of Sig activities during Sec-
ond Army maneuvers, 12-18 Oct 42. File cited
n. 27.
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pounds, not counting the power equipment
and sundry accessories.”

Nonetheless, a carrier cable line 100 miles
long would weigh far less, and could be in-
stalled in far less time, than a 100-mile pole
line of equal traffic capacity. Before the end
of 1942 Colonel Magee, chief of the Equip-
ment Coordination Branch in Washington,
would write that ‘“the need for this
equipment in almost every theater of op-
eration has been apparent to all concerned
for over a year. When equipped with car-
rier telephone equipment,” Magee sum-
marized these new blessings, “Spiral-Four
Cable will provide long distance facilities
which can be placed in service by troops in
less than one-tenth the time and with one-
fifth the material required for the most
rapid type of pole line construction which
will provide equal facilities. Equipment for
a 100-mile Spiral-Four Cable carrier sys-
tem, including cable reels, weighs 39 tons.
Equipment for 100 miles of rapid pole line
would weigh approximately 240 tons.
Equipment for a standard pole line 100 miles
long would weigh 870 tons.” Magee noted
also that no deliveries (after the rushed de-
livery of three sets in August) had been
made on the carrier during September, Oc-
tober, or November, because of “inadequate
priorities to obtain a small number of com-
ponents.” There had been an “‘urgent re-
quest for this equipment from task forces
in October,” he remarked, yet it could not
be fulfilled. Not until early December would
five systems be delivered, and then only
because extraordinary efforts were made to

®TM 11-487, Electrical Communication Sys-
tems Equipment, 2 Oct 44, p. 220. The CF-2-A
telegraph terminal weighed 530 pounds per bay,
this being a metal box 5% feet high by about 2
feet wide and 2 feet deep.
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provide nonstandard engine generators and
batteries.*

Ground Radio and Radio Link or Relay,
Transformed by FM

By the last half of 1942 the efforts of the
Signal Corps in research, development, pro-
curement, and distribution pretty well met
the radio needs of those who pressed hard-
est among the ground troops—the men of
the Armored Force. The demand for Ar-
mored Force radio types, initiated in 1940
by Capt. Grant A. Williams, had already
been or was being well satisfied—Type I
(for long range) by SCR-299; Type II
(for medium range) by SCR-506, which
was still under development while the older
SCR’s~193 and 245 substituted well; Types
IIT and IV (for short range) by SCR-508,
5?8, 538, 509, and 510. In the III and IV
types FM had completely captured the af-
fections of the tankmen.

Late in August 1942 Lt. Col. William P.
Withers, an Armored Force officer who, like

* QCSig0 R&W Action 1, Magee to Dir of
Planning, 21 Dec 42, sub: Need for carrier equip
with spiral-four cable. SigC 413.42 Carrier Sets 2,
Jul-Dec 42. Major Bower noted on 30 November
1942 that “whereas a single construction platoon
can construct only from 2 to 5 miles of open-wire
line a day, depending upon the type of construc-
tion, availability of supplies and nature of the ter-
rain, it will be perfectly feasible for the same unit
to construct and place in operation from 50 to 100
miles a day of Spiral-Four Cable equipped with
carrier.” Memo for File, Bower, 30 Nov 42, sub:
Discussion of organizational rqmts for opn of spiral-
four cable carricr system. In same file.

The virtues of spiral-four carrier in terms of ship
tons (together with the still greater virtues of radio
link equipment) were proclaimed by Maj. E. E.
Boyer, Signal Corps, in an undated account en-
titled Radio Link Equipment, filed with other
papers in SigC OP 334 [C&E] Case 31, entitled
A Study of Frequencies Available for Signal Corps
Radio Sets and Recommendations for Their Use,
Feb 42-Aug 43.
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VEHICULAR MOUNTING OF RADIO SETS. The SCR-299.

Williams, had long labored with the Signal
Corps toward modernizing the tankmen’s
communications, expressed his apprecia-
tion of Signal Corps efforts just after he had
taken command of the 37th Armored Regi-
ment at Pine Camp, New York. Withers
warmly thanked Colton, head of the Signal
Supply Service, and his helpers, naming in
particular O’Connell, Rives, Elder, and
Hildreth, all associated with the heavy du-
ties of both developing and procuring
Army’s communication facilities. Here in
the thick of the Signal Corps battle of pro-
duction, wherein Olmstead and Colton re-
ceived many more brickbats than bouquets,
Withers’ appreciation must have been en-
couraging indeed.*

# (1)Ltr, Withers to O’Connell, 28 Aug 42; (2)

Withers’ thanks re-echoed throughout
the Armored Force in proportion to the
ever wider distribution of the “500” radio
series. Everyone loved to push the buttons
and talk over the air, especially the officers,
despite regulations against excessive use of
radio transmissions. After a month at Pine
Camp, Withers again wrote to O’Connell
saying that these sets enjoyed huge favor,
with the result that the Signal Corps had
risen high in the opinion of the field
troops—quite a contrast with the Corps’
reputation during the 1940 and 1941
maneuvers.” “Generally speaking,” he told

Ltr, O’Connell to Withers, 22 Sep 42. SigC 413.44
Armored Force (Sets) 1942-43.

#In the words of a memorandum for the Chief
Signal Officer in September 1940, “Some of the
observers at the recent maneuvers stated their belief
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VEHICULAR MOUNTING OF RADIO SETS. The SCR-510 and SCR-193.

O’Connell, “the radio is splendid and is
actually furnishing more communications
than we have ever had. If we can ever per-
suade the high command that it is strictly
a battalion set, and not a headquarters tele-
phone, I won’t worry nearly so much about
communication the Commanding
General . . . has to resist attempts of of-
ficers senior to him, mainly in the Division
Headquarters, to grab sets from line units.
. . . Most officers are entranced with this
FM and just can’t bear to see a microphone

that our Army signal equipment is behind com-
mercial development.” Memo, CofS for CSigO, 7
Sep 40, OCS 16281-6. Mark Skinner Watson, Chief
of Staff: Prewar Plans and Preparations, UNITED
STATES ARMY IN WORLD WAR II (Washing-

ton, 1950), p. 49. See also Terrett, The Emergency,
pp.hl 76-77.

idle. . . . From the field point of view,
especially considering present and past diffi-
cult conditions, the Signal Corps is doing a
fine job.” ¥

Rather often the pushbutton tuning
mechanisms got out of order, generally be-
cause of inexperienced operators, who, with
unwarranted confidence, tinkered with the
adjustments, especially when they could not
get good reception, a condition not uncom-
monly encountered by ground troops in
deep valleys or depressions where very high
frequency waves are naturally blacked out
by absorbing objects or blocking terrain.

* Incl, Personal Ltr, Bill Withers to Jim, 26
Sep 42, with Ltr, Maj S. E. Petrillo, SigC, to Mayj
Williasn S. Marks, Jr.,, SCGDL Fid Lab No. 1,
Camp Coles, 13 Oct 42. SigC 413.44 (SCR-508)
3, Aug-Dec 42.
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Expecting too much, in ignorance of VHF-
FM characteristics, the receiver operators
generally cursed the transmitters or fiddled
with their receiver adjustments. Actually,
the aligning adjustments in an FM receiver
or transmitter are very exacting and even
require special FM test equipment (AM
test sets will not do). While the Signal Corps
men tried to instruct and restrain the over-
zealous operators, Colonel Withers resorted
to the expedient of assigning men to ride in
the vehicles of the 37th “merely to watch
the officers and the men use the radio, in the
hope of learning what queer things they do
to cause the trouble [with the tuning ad-
justments].” *

Even so, FM vehicular short range radios
operating in the very high frequencies above
20 megacycles had completely captivated
the Armored Force. These were, of course,
the 500 series sets: SCR-508, 528, 538, 509,
and 510. Likewise, the corresponding 600
series of sets were now winning the affections
of the Field Artillery men. Now, too, the
British became interested; FM military
radio was something new under the sun. To
make comparisons, they brought over their
conventional AM wireless radio No. 19,
which operated in the high frequencies only,
far below the very high frequencies of the
American FM sets. From 28 August to 2
October 1942, the Signal Corps arranged a
series of tests between the 508 and the No.
19 (also between the Infantry’s new walkie-
talkie, the FM SCR-300, and the British
No. 48; and also between the SCR--284 and

(1) Ibid., together with sccond Incl on Pe-
trillo—Marks Ltr, unsigned and undated Memo,
Radio Repair Officer, Div Radio Maint, 144th
Armored Sig Co, Pine Camp, N. Y., for Div Sig
Officer. (2) Memo, Capt Lawrence C. Shectz, SigC
for Col Magee, 12 May 42, sub: Rpt on trip to Ft.
Benning by B. V. Blom. SigC 413.44 (SCR-508)
No. 2, Jan--Jul 42.
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the British No. 22, the last three all being
AM radios). In the course of the tests, con-
ducted in the vicinity of Fort Monmouth
and among the mountain ridges of the Alle-
ghenies near Bethlehem, Pennsylvania, the
SCR-508 proved better than the No. 19.
Although the British set was smaller and
consumed less power, the disadvantages of
its amplitude modulation (subject to static
and interference), its numerous tuning con-
trols, and its lower frequencies (falling in
the crowded, noisy 2—-8 megacycle band ), all
militated against it.”> O’Connell, returning
from the field tests near Bethlehem, reported
to Olmstead on 10 October that ‘“the
marked superiority of the SCR-508 and
SCR-300 [compared with the No. 19 and
No. 48 respectively] for reliability of com-
munication was clearly determined.” *

As if the multiplicity of the 500 and the
600 radio series was not enough, both series
doubled in number during 1942 with an
SCR~700 and an SCR-800 series—all be-
cause of anticipated crystal shortages.’” Each
500 set required up to 80 crystals, one for
each radio channel which the Armored
Force might wish to use; each 600 set re-
quired up to 120 crystals to cover the Field
Artillery’s span of allotted channels. The
total crystal requirement naturally became
astronomical, especially since other sets were
calling for crystals too, for example, SCR-

# Ltr, Col Maier, Dir of SCGDL, to CSigO, 7
Nov 42, sub: Comparative tests of British and
American radio sets with Incl 1, Summary of Com-
parative Test SCR-508 and B-19, and Incl 2,
Memoranda Comparative Tests SCR-300 vs B-48
and SCR-284 vs B-22. SigC 413.44 (SCR-508)
No. 3, Aug-Dec 42.

* Memo, O’Connell for CSigO, 10 Oct 42, sub:
Rpt of trip to Bethlehem, Pa., 29 Sep-1 Oct 42.
SigC 413.44 Gen (Sets) 4, Sep—Oct 42.

¥ Contrast all this proliferation of radio with
General Marshall’s unrealistic order to Olmstead,
in October 1941, to reduce radio types. Terrett,

The Emergency, pp.|2944f.
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245, 299, 511, and 536. This demand, it
seemed for a while, could not be met from
the critical supply of high grade quartz from
which the crystals were cut. The supply was
short, to say the least, and very remote (the
only good sources being in Brazil and in
India). Moreover, there was a still more
critical shortage of craftsmen and equip-
ment to prepare the delicate quartz crystal
wafers. All these considerations led the Sig-
nal Corps into a frantic effort to devise
means of reducing its crystal needs while re-
taining the indispensable advantages which
crystal-controlled pushbutton radio sets
could offer.

The new crystal-saving series (the 700’s
paralleling the 500’s; the 800’s duplicating
the 600’s) had begun to take form even be-
fore any of the original series reached mass
production. On 22 November 1941 the Sig-
nal Corps Laboratories had centracted with
the Zenith Radio Corporation for three mul-
tichannel master-oscillator FM transmitters
and six receivers, embodying a crystal-con-
serving system. E. F. McDonald, president
of Zenith, had hoped to complete the con-
tract sooner than the ninety days which the
Signal Corps had specified. Usually in elec-
tronic production, harassed by supply short-
ages, priorities, and design changes, such
hopes prove impossible to realize; but not so
in this case. McDonald wrote to General
Olmstead on 21 February 1942 that he was
“happy to say that the three transmitters
are finished and the receivers will be Mon-
day.” He could not refrain from concluding
triumphantly, “I like to make good on a
promise of delivery.” Needless to say, the
Signal Corps was pleased too, as Olmstead
hastened to reply.*®

* Ltr, McDonald to Olmstead, 21 Feb 42, and
reply, CGSigO to McDonald, 28 Feb 42. SigC 413.44
Armored Force (Sets), 1942-43,
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Master-oscillator  systems, which had
been devised to hold radio circuits to their
exact operating frequencies, had long been
a subject of research in the Signal Corps
Laboratories and in industrial laboratories
also. Now these efforts led to successful
crystal-saving radio designs, reducing the
80 crystals of the 508 sets and the 120 crys-
tals of the 608 series to but one crystal a
set, which was used to calibrate four mas-
ter-oscillator circuits, providing four pre-
tuned channels (six less, unfortunately,
than the ten channels of the original multi-
crystal sets). In the 509/10 and 609/10,
the reduction was less drastic, each set still
requiring 19 crystals per set. Known at first
as 508-XS, 608-XS and so on (the XS
meaning “crystal saving’’), the new ver-
sions acquired formal status in September
1942 as SCR-708 and so on (the 700 se-
ries) for the Armored Force IIT and IV
sets, SCR-808 and so on (the 800 series)
for the Field Artillery counterparts.® By
then the crisis in the crystal supply was sub-
siding. Drastic measures to provide radio
crystals in quantity proved successful. Con-
sequently, the 700 and 800 series were not
needed in World War II. Yet the effort
spent on their development was by no means
lost since crystal-saving techniques would
be incorporated in postwar vehicular ra-
dios.*

Meanwhile, by the late summer of 1942
the Infantry’s first and only FM radio to

* OCSigO Engr and Tech Div, History of Signal
Corps Research and Development in World War
II, VIII, Pt. 2, projs. 813-A and B, and Pt. 3,
projs 822-A and B.

By 1950 the crystal-saving circuits would be-
come universal, resulting in “a requirement of 11
to 21 crystals per set versus a comparable require-
ment of 80 to 120 in World War II series.” Col
E. R. Petzing, “Engineering the Integrated Corn-
munications System,” Radio and Television News
(December, 1950), p. 39.
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be used in World War II had reached the
stage of field tests. This was the new walkie-
talkie SCR—300 destined to fulfill “the In-
fantryman’s dream for better communica-
tion and control of troops by radio.” * Run-
ning the usual gantlet of tests prior to pro-
duction, the SCR-300 had to take few
blows. At the Signal Corps General De-
velopment Laboratory, the Field Radio
Communication Section {located in Camp
Coles, New Jersey) reported that only
minor mechanical and electrical defects had
turned up in the service test models which
the Galvin Manufacturing Corporation
and the Philco Corporation had offered.
This new FM radio not only survived the
tests well but at the same time dealt heavy
blows against its competitors in the Infan-
try, even against the newest AM sets which
had only recently come into the hands of
the troops, SCR~284, 511, and 536. Com-
pared with them, with the British No. 19,
let alone with the older and original Ameri-
can walkie-talkie, SCR-195, the new SCR—
300 conspicuously outdid them all. “These
tests,” according to the laboratory report
for September, “indicated the great superi-
ority of frequency modulation for short
range front line communication . . . .”*

Not until the postwar period would all
Infantry short-range radios, including the
handie-talkie, become FM, integrating the
foot soldiers’ sets with those of the Ar-
mored and the Artillery arms, so that all
could intercommunicate. During the war,
into which the Army was now daily plung-
ing deeper, front-line infantrymen suffered
from a diversity of radio types, both AM
and FM, which could not talk with each

# John J. Kelleher, “VHF and Microwave Mili-
tary Communication Systems,” Signals, I: 4
{(March—April, 1947), p. 47.

* SCGDL Prog Rpt, Sep 42, Pt. 1, proj. 10-3,
p. 2.
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other. Military FM, in the form of the
SCR-300, entered the forward fighting
units in time to confer great benefits and to
prepare the way for the integrated com-
munications of the future Army.

By 1942 FM had thus wrought a revolu-
tion in the Army’s vehicular short-range
radio communications. Before the year was
out, FM was helping to bring on another
revolution. Used in radio link or radio re-
lay equipment, it would link together
breaks or gaps in wire lines. Indeed, it
would soon replace wire altogether. The in-
itial notion restricted the use of link equip-
ment to the jumping of spiral-four or wire
line traffic across rivers and over land ob-
stacles. This idea quickly broadened into
the concept of a chain of radio links, a suc-
cession of stations which could repeat sig-
nals from hilltop to hilltop over scores and
hundreds of miles, entirely without wire.
But the limited idea of using radio to link
together the interrupted ends of a wire
line came first, and the Signal Corps lab-
oratory workers were giving it thought
when, in mid-1942, the airmen started
thinking too, in a bigger way, of depending
upon radio instead of upon wire to link
their ground units, even when they were in
a fixed location.*

In particular, the Air Forces Aircraft
Warning Service nets required huge
amounts of communication lines, a require-
ment that had already given great impetus
to spiral-four and carrier developments.
Every radar site, every observation post in
the Aircraft Warning Service, had to be
linked to an information center, for exam-
ple; and wire or cable, however improved,
entailed too much bulk and bother. The

“ Interv, SigC Hist Sec with Capt Oliver D.
Perkins and J. H. Durrer (formerly assisted Co D,
829th Sig Sv Bn, in North Africa and Sicily),
Jan 45.
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airmen had already been using AM radios
when they could get them, such as SCR’s—
177, 188, 197, and the commercial Halli-
crafters HT—4, parent of the SCR—299.*
They could not get enough of them, and
anyway these AM transmitters radiated
widely in the high frequencies (which re-
bound from the sky’s ionosphere), so that
the reflected radiations interfered with the
operation of other radio nets far away over
the horizon. Would not VHF FM, with
its line-of-sight limitations, be better? In
July 1942 General Arnold made just this
suggestion. He suggested to General Olm-
stead that for fixed SCR-271 air search
radar stations, “FM radio equipment can
be used to provide radio communication
channels where line-of-sight or ground wave
transmission is feasible.” ** A month later
Arnold asked for no less than 700 FM re-
ceivers and transmitters, saying that “392
each of these receivers and transmitters are
required to provide communications be-
tween fixed radar sites.” The rest, he added,
would “provide radio links between units
of SCS-2 and SCS-3 systems.” * This was
not radio merely to link up gaps in wire sys-
tems; it was radio replacing wire altogether.

Another Air Forces call for FM radio as-
sistance to the Aircraft Warning Service
came in August 1942 from the III Fighter

“7th Ind, CG Hq Eastern Defense Comd to
CofS, on Ltr, CG I Fighter Comd to CG AAF, 9
Aug 42, sub: Radio equip for AWS. AAG 413.4-
S Com Equip.

(1) 4th Ind, CG AAF to CSigO, 25 Jul 42,
on Ltr, CG AAF to CSigO, 29 May 42, sub: Radio
sets SCR-270 ( ). AAG 413.4-N Com Equip. (2)
Memo, Lt Col Robert E. Burns, Exec Officer, Ra-
dar Div, for Exec Control Div, 31 Jul 42, sub:
Weekly digest of prog and problems, Radar Div,
week ending 30 Jul 42, p. 1. Weekly Achievements
Rpts, 17 July-19 Aug 42. SigC Central Files.

“ Ltr, CG AAF to CSigO through CG SOS, 28
Aug 42, sub: Proc of FM receivers and transmitters
for radio links, SigC 413.44 Radio Link 1942,
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Command in Florida. The airmen com-
plained that in some forty observation posts
along the Atlantic coast “it is highly im-
practicable to provide telephone communi-
cations.” They wanted specifically a num-
ber of SCR-298’s, FM sets built by Fred
M. Link for umpire use in Army maneuvers.
The Signal Corps received the idea coolly,
especially since SCR—-298’s were not stand-
ard Army sets. Would not some standard
equipment do? “Radio Sets SCR-298 and
SCR-298-A,” the Chief Signal Officer ex-
plained, “are non-standard equipments
originally procured as ‘Umpire’ sets.” Re-
membering General Marshall’s insistence
that radio types be reduced, Olmstead
added, “In an effort to comply with the
Chief of Staff’s directive to reduce the num-
ber and types of equipment, every effort
should be taken to utilize the present stand-
ard equipment that is capable of perform-
ing the required functions.” *'

Standard or no, the AAF would get what
it wanted, FM radio for “point-to-point op-
eration” in this case. In September it de-
manded and got, not 40 but 100
SCR-298’s. Again, later that month, the
AAF asked for a small delivery of 38 FM
sets as a special issue to be provided “for a
special operation by an organization acti-
vated under a special table of basic allow-
ances. The organization,” the Air Forces

added, “‘is scheduled to move overseas be-
fore October 15.” *® Col. Will V. Parker, in

““Ltr, CG III Fighter Comd to CSigO, 4 Aug
42, sub: Request for radio sets, with 3d Ind, CSigO
to CG III Fighter Comd, 12 Sep 42. AAG 413.4-8§
Com Equip.

¥ (1) Ltr, Col Saville, Dir of Air Defense, to CG
IIT Fighter Comd, 11 Sep 42, sub: Proc of one
hundred SCR~298 radio sets for forestry tower ob-
servation posts, with 5th Ind, CSigO to CG SOS,
21 Oct 42. AAG 413.4-8 Com Equip. (2) Ltr, Col
Marriner, AAF Com Officer, to CSigO, 25 Sep 42,
sub: Special issue of FM radio sets. AAG 413.4-Q
Com Equip.
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Plant Division, reported on 30 September
1942 that these 38 FM sets had been
shipped the day before.*

Although the Air Forces insisted, some of
the Signal Corps men responsible for new
developments felt doubts. At least, they
were doubtful of the need to develop radio
link equipment for the sole purpose of clos-
ing gaps in wire lines (evidently the notion
of far-reaching radio relay had not yet, in
the summer of 1942, become firm). Devel-
opments of great importance so often begin
only half-recognized or, worse, as tentative
trials shrouded in the uncertainty which
only time and tests can clear away. For
example, both the subsequently indispensa-
ble handie-talkie and the SCR-299 had be-
gun as tentative stopgaps.* FM radio itself
long suffered from hesitant skepticism. In
August 1942, when the idea of radio link
was beginning to mature as a laboratory
project (requested by the General Develop-
ment Branch in the Washington office as a
means of jumping carrier cable signals
across an obstacle), the General Develop-
ment Laboratory at Fort Monmouth re-
garded the need for so special an under-
taking as “doubtful.” *

® Memo, Parker for Dir of Army Com Sv, 30
Sep 42, sub: Weekly digest of prog and problems,
23-30 Sep, Item 1 lc. SigC 319.1 Drawer 483 AC
133, Weekly Digest of Prog and Problems.

* See above, pp.[75-76]

1 Signal Corps Technical Information Letter,
No. 9 (August, 1942), pp. 21-22, reported as

follows:

“Radio Link for Spiral-Four Cable”

“An investigation has been made at the request
of General Development Branch of the need for
special radio equipment to extend all the tele-
phone and telegraph facilities of the Spiral-Four
Cable over water crossings or unpassable terrain.
It was found that the need for developing special
equipment for the sole purpose is doubtful. Gen-
eral Development was informed of this and also
that further information on the problem will be
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The pressure for radio link prevailed and
the new FM techniques swept away the ob-
jections which had been raised against mili-
tarizing AM radio link (the chief objection
being that very high frequency AM radio
connections would be impractical in any lo-
cation but a fixed station under careful con-
trol). Now the picture changed almost
overnight, according to John J. Kelleher, a
radio engineer in the Engineering and
Technical Division of the Office of the
Chief Signal Officer. It changed with the
coming of VHF FM equipment. The new
development, Kelleher asserted:

. completely negated the prejudice against
radio links; provided a radio transmis-
sion facility that had none of the faults
of high frequency; was extremely small,
rugged, easily portable, yet had many of the
attributes of a high quality wire circuit. Audio
levels could be maintained within close limits
over long periods of time because fading was
practically non-existent at those portions of
the spectrum; signal-to-noise ratios were
amazingly high, right out to the maximum
range of the circuit; most important, multi-
path distortion was completely absent and the
fidelity of the circuit could be held at a level
that permitted rclaying the signals by tandem

obtained when service tests have been made of
three Signal Corps radio sets which provided single
circuit radio cxtensions of wire lines.”

Some Signal Corps men were for, some against,
developing radio link. Colonel Magee in the Equip-
ment Coordination Branch and Major Bagnall in
Plant inclined to thumbs down. Colonel Thomas
in War Plans Division and Colonel O'Connell in the
General Development Division favored it. O’Con-
nell, especially, thought radio link might be “ex-
tremely useful,” even suggesting that it might be
used ‘““for the rapid extension of the carrier system
beyond the end of the Spiral-Four Cable,” this last
usage suggesting what radio relay soon became.
OCSigO R&W Action 2, Magee to Gen Dev Div,
13 Jun 42, sub: Intermediate radio link for carrier
system spiral-four cable ; Action 2, Bagnall to Equip
Coord Div, 16 Jun 42, same sub; Action 2, Thomas
to Equip Coord Div, 17 Jun 42, same sub; Action
1, O’Connell to Equip Coord Div, 23 May 42, same
sub. SigC 413.44 Radio Link, 1942.
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connected receivers and transmitters, far be-
yond the horizon range of a point-to-point
circuit.®

In moving toward radio link, the Signal
Corps General Development Laboratory
at Camp Coles, near Fort Monmouth,
sought to modify existing Signal Corps FM
sets SCR-608 and 610, then turned to com-
mercial equipment, to Western Electric’s
Model 31A and to Fred Link’s Model 1498.
By November the laboratory engineers, de-
ciding that the Link model showed most
promise, contracted with the Link Corpora-
tion for twenty development sets which
Link would deliver in 1943 and which the
Signal Corps would dub “antrac 1,”
that is, AN/TRC-1. It was a development
of tremendous significance for the future of
communications.”

Radio link, amplitude modulated, had
existed commercially before the war in a
few limited applications adapted for fixed
operation. Now the Signal Corps converted
it to frequency modulation, took it out into
the field, reduced its girth, and toughened
it for mobile warfare. Its first application
to war would soon come in North Africa,
and not merely in order to plug small gaps
in wire systems but in order to relay radio
signals over hundreds of miles, supplanting
long lines of poles and wire.*

Whereas previously wire had been pre-
ferred, in particular because its use was fa-
miliar to the unskilled soldier and because
its inherent security was high, now the new
FM radio types, which became as simple to

** John J. Kelleher, “Radio-Relay and the War,”
Signals, 1: 5 (May—June 1947), 37,

% SigC R&D Hist, VIII, Pt. 3, proj. 824-A, p. 9.
In accordance with Army-Navy nomenclature, the
T stood for ground transportable, the R for radio,
the C for communications, both transmitting and
receiving.

“ See below, pp.
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operate as telephones, were preferred. More-
over, in some equipment, such as radio re-
lay and radioteletype, automatic security
devices (code or, more accurately, cipher
machines) rendered the communication as
inaccessible to the enemy as were the mes-
sages carried by wires. In short, the user of
radio relay equipment communicates by
means of the familiar telephone or teletype-
writer exactly as though wire made the con-
nections. Indeed, some of the connections
may be by waves channeled along wires
while other portions of a circuit are linked
by radio waves beamed through space. In
the radio relay system, according to a Signal
Corps officer, “we have a marriage of wire
and radio.” %

At the end of World War II, the mem-
bers of the Institute of Radio Engineers
were to hand a bouquet to the Signal Corps
for its work in meeting the challenge that
the communication needs of modern war
presented. Field commanders would praise
the superior equipment which the Signal
Corps had provided, superior largely be-
cause of increasingly extensive use of fre-
quency-modulated radio in the range of
20 to 100 megacycles.

Signal Corps Provides VHF Command
Radio for Army Airplanes

The development of airborne radio and
of all other airborne electronic equipment
was, of course, the concern of the Signal
Corps installations, especially the Aircraft
Radio Laboratory, which served the Air
Forces at Wright Field in Ohio. To the
Signal Corps Aircraft Signal Service fell

% Maj William Marks, Jr., Capt Oliver D.
Perkins, W. R. Clark, “Radio Relay Communica-
tion Systems in the United States Army,” Proceed-
ings of the I. R. E. (Institute of Radio Engineers),
XXXIII (August, 1945), 502-03.
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the whole business of developing, procur-
ing, inspecting, storing, issuing, installing,
and maintaining those Signal Corps items
of radio, radar, communicational and nav-
igational electronic equipment which went
into airplanes. SCASS, which had been or-
ganized at Wright Field in May 1942,%
proved effective. Until the Army Air Forces
took over altogether toward the end of
World War II, SCASS performed its task
rather well, which was to co-ordinate the
supply and maintenance functions of the
Signal Corps with the matériel commands
of the Army Air Forces.”” The success of
SCASS led General Olmstead to reorgan-
ize his Monmouth activities similarly, Com-
bining the General Development Labora-
tories with the Radar, or Camp Evans, Lab-
oratory, he created in December 1942 the
Signal Corps Ground Signal Service
(SCGSS) with headquarters at Bradley
Beach, New Jersey.®

The most basic of the very many air-
borne radio devices which concerned
SCASS was the command radio set, a me-
dium-range radiotelephone indispensable to
fighter planes. The United States aircraft
command sets which received most use dur-
ing the early months of the war were older
high-frequency types, even the “ancient”
SCR-183 and SCR-283, good sets in their
day but now out of date. Many thousands
were in use and on order. As late as 24
April 1942 the Air Forces had asked the

% (1) History of the Aircraft Radio Laboratory.
1 Oct 43, pp. 12-15. SigC Hist Sec File. (2) Ltr,
CSigO to CG AAF, 20 Apr 42, sub: SigC reorgn.
SigC 413.44 Radio Instl 3 (RB-1537). (3) CSigO,
Annual Report 1943, pp. 41-43. (4) See also,
above,

% Rpt of Radar Div OCS8igO, 1942 (unsigned),
p- 3. SigC 319.1 Rpts Gen 1, May 38-Aug 42
(RB-781).

* Historical Report of the Signal Corps Engi-
neering Laboratories (Ft. Monmouth, 1944), pp.
6, 28. SigC Hist Sec File.
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Signal Corps to procure 13,708 SCR-183’s
and 717 SCR-283’s, over and above an
existing requirement which totaled 38,342
for both sets. By the end of May the Signal
Corps had issued letters of intent to pur-
chase these additional thousands from
Western Electric and Philco. Both com-
panies at once multiplied their efforts and
their facilities, getting materials and parts
and increasing their tools. Philco’s addi-
tional tooling-up alone ran to $150,000.

If the AAF knew that high-frequency
command sets were doomed, it gave no
thought, apparently, to tapering off its or-
ders so as to let down the Signal Corps and
industry easily. These orders the airmen
guillotined in June with dramatic, and dis-
astrous, suddenness. The Signal Corps got
the news informally at first, through a ru-
mor picked up by the Scheduling Branch;
then, in response to a formal inquiry, it
learned officially on 27 June that the AAF
now had no requirements for the 183 and
the 283, of which it had wanted better than
50,000 only a few weeks before. More was
yet to come. After the Signal Corps had
canceled the orders and, along with the
manufacturers, had written off the loss, the
AAF again reversed its position and de-
cided in July that it did want some SCR~
283’s, in fact 3,230 of them. Later the AAF
decided it wanted still more of these sets
and on 20 November 1942 ordered 5,000
additional 283’s, together with 3,000 SCR-
183’s.

On Signal Corps’ reckoning, the AAF’s
failure to know its needs and to state them
promptly led, in the case of these two ra-
dios, to (1) the wastage of $75,000 in criti-
cal materials such as aluminum abandoned
in a partly fabricated condition; (2) the
loss of $150,000 in tools that had become
useless; and (3) the irreparable loss of man
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hours spent in fabricating the now useless
tools and half-finished parts. Moreover,
while the production lines of two of Signal
Corps’ principal suppliers stood disrupted,
the United States Government would have
large bills to pay covering cancellation costs
and tool costs: $100,000 to Western Elec-
tric and $150,000 to Philco.*

Everyone in the Army Air Forces cer-
tainly should have known that the high-fre-
quency command radio was doomed. Air
Forces officers themselves, following the
example of the British, had condemned it.
They had directed in mid-1941 that all
fighters be equipped with very high fre-
quency radio, copied from the British.
Unfortunately, the newest and best con-
temporary American command set, SCR—
274, just beginning to supersede the 183 and
283, was only a high-frequency set. The Air
Forces hoped to convert it to VHF operation
and in June 1941 had asked that the Air-
craft Radio Laboratory develop a VHF
component for it.*” The laboratory’s engi-
neers were drawing up the specifications by
mid-1942. They were laboring also upon
other VHF airborne equipment, continuing
their long research upon the American very
high frequency SCR-264, and at the same
time designing suitable test sets and devel-
oping other new equipment, compasses,
radio ranges, beacons, and so on, which
would operate in the hundreds of mega-
cycles.”” The principal task, however, was

®Incl, Tab B, Item 5, SCR-183; SCR-283,
with 1st Ind, Somervell to CG AAF, 24 Nov 42,
on Ltr, Arnold to CG SOS, 10 Nov 42, sub: De-
layed proc of critical radio and related equip re-
quired by AAF. (SigC (EO) 475 SigC Equip Gen,
194244,

“ Ltr, Chief of AC to CSigQ, 7 Jun 41, sub:
VHF SCR-274 comd set. AAG 676.3-A Wireless
Radio Systems.

* ARL Prog Rpts, Jul 42, proj. 41, p. 20; proj.
47, p. 21; proj. 51, p. 22; and proj. 67, p. 28. A
minor matter of VHF development, but trouble-
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to copy the equivalent British equipment,
the British VHF command set which the
AAF had been demanding since February
1941. For BoLERO it now seemed manda-
tory, to be installed in both fighters and
bombers flying into England, where com-
mand radio operation, both plane-to-plane
and air-to-ground, was universally VHF.
Production of it as the SCR-522 com-
menced at Bendix in March 1942,
Hardly had the first SCR-522’s flowed
from Bendix into the field than complaints
came foaming back, a veritable flood of
them, beginning in May 1942. Shocking per-
centages of the first SCR—522 installations
were defective, practically immobilizing
otherwise perfect aircraft. Very much to-do
ensued throughout the summer, with re-
criminations and unpleasantness all along
the line—from the airmen, from the Signal
Corps, from the radio and aircraft builders,
even from the British. Trouble shooters went
forth from the Inspection Section of the
Aircraft Radio Laboratory and from Ben-
dix. Bendix blamed the inexperience of the
civilian and military personnel at the air
bases. The military were inclined to blame
Bendix. Since SCR-522 was a copy of a
British original, poor design was attributed
to the parent set. The chief troubles were
failure of the dynamotor, PE-94, which
powered the set, and defectiveness of the

some, was the command set antenna, built into a
short antenna stub which projected vertically from
the aircraft fuselage. Buffeted by the air flow, sub-
jected to extreme vibration and strain, the stubs
frequently snapped off, until the ARL dcveloped.a
maple plywood type, impregnated with phenolic
resin under extremely high pressure, CS8igO, Annual
Report, 1943, p. 137.

% (1) Ltr, TAG to CSigO, 25 Feb 41, sub: Eq-ip
for Air Defense. AG 413.68 (1-27-41) M-D. SigC
CE Drawer 526, AWS, 1941. (2) AAF R&R, Col
Marriner to AFRDB, 15 Jun 42, sub: Radio sets in
bombardment planes for BoLEro. AAG 413.4-M

Com Equip. (3) See also pp| 79-81, above.
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amplifier tubes 832 (VT-118). Moreover,
many installations were made very badly;
tuning adjustments were way off. Everyone
agreed to tighten up on inspection, and to
improve the training of the workers. Produc-
tion manager E. F. Kolar, after inspecting
SCR-522 troubles at the Bell Aircraft plant
in June, had urged Bendix to institute addi-
tional precautions at the factory “to insure
the highest quality workmanship,” and to
send a representative to each aircraft factory
in order to train personnel there in the nice-
ties of installation and tuning.®
Improvements came slowly. In Septem-
ber W. L. Webb, Chief Engineer of Bendix
Radio Corporation, and Maj. W. D. Inness,
inspecting matters at the Curtiss Aeroplane
Corporation at the Buffalo airport, were
shocked to behold the careless handling of
the SCR-522’s as they came in. They were
strewn around a disorderly radio shop
where two girls poked over their wiring and
adjustments to see if anything was loose.
The girls “weren’t real sure what they were
looking for.” Obviously, they might damage
a set by tightening a tuning adjustment
which they might suppose loose.® Test

" (1) Rpt, W. L. Webb, Chief Engr of Bendix
Radio Corp, SCR-522 Field Troubles, 2 June 42;
(2) Ltr, John ]J. Finocharo, Principal Adm Proc
Inspector, to Capt Koerner, Chief of Inspec Unit
ARL, 5 Jun 42, sub: Rpt of trip to Grenier Fld,
Manchester, N. H.; (3) Ltr, J. D. Woodward (Bep-
dix employee) to W. L. Webb, 6 Jun 42; (4) E. F.
Kolar, Rpt of SCR-522 Trouble at Bell Aircraft,
6 Jun 42, and other papers. SigC 413.44 (SCR--522)
4, Mar—Jun 42, Woodward claimed that “by far
the greatest source of difficulty was due to a com-
plete lack of working knowledge of the equipment
on the part of the military personnel at the Air
Base.”

“ W. L. Webb, Report of Trip to Curtiss Air-
craft, Buffalo, 7 Sep 42. SigC 413.44 (SCR-522)
6, Sep-Oct 42. Webb described the radio shop at
Clurtiss as in about the same condition as that of
Bell Aircraft two months earlier, namely, ‘“‘very
badly organized and in a bad state of confusion.”
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methods were bad, and no wonder. There
was no suitable test equipment—quite a
chronic defect touching new electronic de-
vices. This was especially true of radar dur-
ing 1942 when basic equipment was being
rushed to the field before test and tool sets
were available or even designed. The Air-
craft Radio Laboratory was busy develop-
ing test sets, but not until 9 September 1942
did the first SCR-522 test set, IE-19A,
reach the radio installation people at Cur-
tiss.*®

When Webb and Inness inspected the
Curtiss Acroplane plant on 7 September,
they were told by the AAF representative
there, Colonel Mitchell. that lack of experi-
ence with the VHF SCR-522 was indeed
the chief source of trouble, augmented by
lack of test equipment and by one very real
mechanical defect involving the dynamotor.
He mentioned, too, that an average of three
antenna mast stubs broke on every eight to
ten flights. The American copy of the Brit-
ish dynamotor simply had not worked out
well. As General Olmstead informed the
Air Forces some months later, the dyna-
motor design was unsuited to American
manufacture, which employed American
materials and methods. Bendix had ob-
jected to copying it in the first place, but at
that time, in 1941, all had agreed that the
only way to meet desired production sched-
ules was to copy it anyway, while develop-
ing a new design. Aircraft Radio Labora-
tory engineers were now working out the
new dynamotor. By December they would
complete it; tooling for production would
begin, and in 1943 the AAF would receive
improved, trouble-free dynamotors for its

% R. L. Daniel, Report of Trip to Curtiss Aero-
plane Corporation, Buffalo Airport, 3-11 Septem-
ber 1942, 18 Sep 42. SigC 413.44 (SCR-522) 6,
Sep~-Oct 42,
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VHF command radio SCR-522.%° Until
then, throughout 1942 and early 1943, the
Eighth Air Force in England obtained
much of its VHF radio equipment, dyna-
motors especially, from the British. Until
improvements were accomplished in the
American equipment, radio communica-
tions in Army Air Forces P-47’s had some-
times been impossible.*’

Thus, Signal Corps’ introduction of VHF
into army airplanes brought a great deal of
fuss and trouble, just as the advent of radar
was doing. VHF brought headaches to the
Aircraft Radio Laboratory, to the manufac-
turers both of the electronic equipment and
of the aircraft themselves, and to the Army
Air Forces personnel who operated it. The

" Ltr, CSigO to Dir of Com AAF Hgq, 4 Dec
42, sub: Maint of PE-94 power units for SCR-522.
SigC 413.44 (SCR-522) 7, Nov-Apr 43,

" Wesley Frank Craven and James Lea Cate, eds.,
The Army Air Forces in World War I1, 11, Europe:
TORCH to POINTBLANK, August 1942 to De-
cember 1943 (Chicago: The University of Chicago
Press, 1949), 335, 610.

264-21) O - 78 = 17
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reasons all stemmed from its novelty. Apart
from a few experimenters and researchers,
the Americans were so generally inexperi-
enced in the very high frequencies that they
lacked even the essential test equipment
which could function accurately at frequen-
cies above 100 megacycles. But all these de-
ficiences the Signal Corps was fast mending
in 1942, bringing air radio up to date,
whether between aircraft, or between air-
craft above and the AACS stations below,
joining them all in one¢ dependable net of
radio communications.

Such are the principal threads of the his-
tory of the problems and accomplishments
touching Signal Corps wire and radio equip-
ment during the months immediately prior
to TorcH, the Allied invasion of North
Africa. During the same period the Signal
Corps concerned itself intensely with prob-
lems associated with radar, the military im-
portance of which was as incalculable as
that of the more conventional types of elec-
tronic devices.



CHAPTER IX

Signal Equipment: Radar
(June—October 1942)

Airborne Radars on the Increase

During 1942 airborne radars multiplied,
and multiplied again, as newer and better
sets emerged from the laboratories, tending
always toward shorter wavelengths. The
seemingly endless variety of their types and
applications, the overwhelming quantities
in which the Air Forces demanded them,
amazed and sometimes stupefied the initiate
hardly less than the occasional outsiders who
were favored with glimpses of these highly
secret developments.’

IFF—Identification: Friend or Foe Radar

One of the airborne radar types to which
BoLEro, the American build-up in Eng-
land, gave an immediate and mighty boost
in 1942 was IFF. American aircraft flying
over Britain had to be identified in the os-
cilloscopes of the ground radars which kept
vigil over all the approaches. The agreed-
upon IFF for BoLEro was the British Mark
II, which, pending the development of the
more advanced IFF Mark II1, the Signal
Corps copied as the SCR-535. Colonel

! See the listing of airborne radars under both
“Military Operations” and “Navigation” in Ter-

rett, The Emergency, Signal Corps
Equipment, World War IIL

Marriner in the Air Forces Communica-
tions Directorate had assured the British on
8 May that “the American SCR-535 will
be installed in all aircraft assigned to BoLero
in lieu of the British Mark II (R. 3003).” 2

The SCR--535 could pick up radar beams
on the SCR—-270’s frequency band and also
on the bands of both the SCR-268 and
the numerous British radar types. It threw
back an intense echo, which would flash
prominently on the oscilloscopes of ground
search radars and thereby serve to identify
the aircraft as friendly. Despite production
troubles and shortages, Philco produced
thousands of SCR-535’s during the year.
By 30 July 1942 the Air Forces had on
order 18,000 of these radars.? Although IFF

? Ltr, Marriner to Group Capt G. H. Randle,
RAF Delegation, British Air Commission, Wash-
ington, 8 May 42. AAG 413.4-] Com Equip.

* Ltr, CG AAF to CSigO, 30 Jul 42, sub: Addi-
tional proc of SCR-535A and SCR-535AZ IFF
sets. SigC 413.44 SCR-729-RC-170 No. 1, Apr
42-Jan 43 (RB-1815). Five days after Pearl Har-
bor Philco had received a Signal Corps letter of
intent to purchase 5,000 sets. With utmost effort
Philco delivered 26 handmade samples to the Air-
craft Radio Laboratory on 1 January 1942. By 14
January flight tests had okayed their models. Be-
fore the end of January, bolstered with an order
for 15,000, Philco had already gotten more than
100 sets accepted by the Signal Corps inspector,
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Mark IT and SCR-535 were stopgap sets,
serving in place of the more universally
usable IFF Mark III, which the Allies had
agreed to adopt ultimately, the 535’s met
all immediate requirements and their pro-
duction kept up with the new aircraft, so
that by the year’s end the Signal Corps
could assert that no airplanes had been de-
livered to combat areas without them.* Yet
by then the SCR-535 was yielding to the
Mark IIT SCR-595 and 695. As early as
October, after purchasing some 38,000
SCR-535 components and after getting
18,000 SCR-595’s through the Navy, the
Signal Corps had also procured 62,000
SCR-695’.> The British Mark III would
become the universal Allied IFF of World
War II, replacing both Mark II and the
so-called Mark IV, the last being IFF of
American design—the American radio rec-
ognition sets SCR’s-515, 532, and 533,
which were held in readiness in case Mark
I sets became compromised through
capture.

Signal Corps Altimeters;
Secretary Patterson’s Objections

High-level bombing had always held a
top place in Air Forces thinking. Therefore
another airborne radar application that be-
gan to assume great importance as Ameri-

had nearly completed the conversion of their San-
dusky, Ohio, plant to large-scale production and
were justifiably proud of their “all-out effort.”” Litr,
Balderson, vice president Philco Corp., to Col Rives,
28 Jan 42. SigC 413.44 SCR-535-A, Jul 41-]Jul
42, No. 1 ;RB—1517). See also Terrett, The Emer-
gency, p

*Memo, CSigO for J. J. Pilliod, Expert Con-
sultant, SigC Sec Prod Sv Br SOS, 15 Dec 42.
SigC 413.44 SCR-535 No. 1, 1942-44 .

®Ltr, Lt Col John W. Sessums, Jr., ACofS, to
Dir of Com AAF, 31 Oct 42, sub: Replacement of
IFF SCR-535 with SCR-595 and SCR-695. AAG
413.4-S Com Equip.
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can aircraft moved outward to carry the
offensive to the enemy was the radio altim-
eter, actually a radar whose downward
rays and upward reflections could give ex-
act clearance above the ground or water
below. The year 1942 saw rapid develop-
ments touching the American pulse altim-
eter SCR-518.¢

The Signal Corps had ordered 11,579
of these heavy 100-pound altimeters which
were effective to at least 20,000 feet. It had
ordered them well before Pearl Harbor on a
letter contract with RCA dated 3 Septem-
ber 1941. Meanwhile, Signal Corps engi-
neers in the Aircraft Radio Laboratory de-
veloped an improved version, the SCR-
618, efficient to 40,000 feet and weighing
only about 60 pounds. On the Air Forces’
request, the Signal Corps now reduced the
SCR-518 order to 6,114 and in February
issued a letter of intent to RCA and a sub-
contractor, Stewart-Warner, for 15,000
SCR—618’s. In mid-1942 the AAF placed
its entire 1943 altimeter requirements at
24,527 SCR-618’s and only 7,989 SCR-
518%s."

By this time research successes again fur-
ther complicated procurement problems by
developing a still better and lighter weight
set, the SCR-718, which weighed only some
30 pounds. The fighting men must have the
best, and once more the AAF altered its
altimeter orders. It now asked for several
thousand 718’s and cut its SCR-518 needs
to 2,000 sets. This the AAF did on 20 Sep-
tember. Three weeks later, on 14 October,
it asked the Signal Corps to stop produc-

¢ See above, pp.

" Production of the 518 was just beginning. By
16 July the Signal Corps delivered the first 195
sets to the AAF. Memo for Radar Div (unsigned),
16 Jul 42, sub: Weekly prog rpt of Radar Br. SigC
319.1 Rpts Gen 1, May-Aug 42 (RB-781).
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THE SCR-718, RADIO ALTIMETER

tion altogether on the 15,000 SCR-618’s
which had been ordered in February.®
Thereupon, procurement people in the
Signal Corps and in the Office of the Under
Secretary of War protested that established
programs, factory dispositions, and money
spent on tooling and materials were lost or
largely wasted. But such was the inevitable
toll exacted by progressive technology. In
this particular example of lost motion and
money, General Somervell, head of the Serv-
ices of Supply, getting his figures no doubt
from the Signal Corps, estimated that
$960,000 in critical materials, now aban-
doned in a partly fabricated condition, had
been wasted; likewise, $210,000 in tools,
jigs, and dies—to say nothing of a loss of

®*The AAF asked for 4,200 SCR-718’s in the
first order of this latest set. Ltr, CG AAF to CSigO,
14 Oct 42, sub: Proc of radio altimeter tentatively
known as the “Lark.” AAG 413.4-R Com Equip.

70,000 man hours spent in fabricating the
wasted material. He estimated, too, that it
would cost $472,500 to change the factories
over to other types of manufacture. On top
of all this he piled “‘cancellation cost and tool
costs to the United States in excess of
$1,600,000, with nothing to show for it.” ®
This case, and several others like it, all bore
out a prophecy which Col. Tom Rives, head
of the Radar Division in the Office of the
Chief Signal Officer, had made in April
1942, when he said, “The Air Corps’ plans
for use of signal equipment are changing so
rapidly that purchases based on past require-

®Incl, Tab B, Item 3, Radio Sets SCR-518 and
SCR-618, DP 42-2289 and DP 42-S-36, with Ist
Ind, Somervell to CG AAF, 24 Nov 42, on Litr,
Arnold to CG SOS, 10 Nov 42, sub: Delayed proc
of critical radio and related equip required by AAF.
SigC (EO) 475 Sig Equip Gen, 1942—44.



SIGNAL EQUIPMENT: RADAR

ments are likely to cause appreciable
trouble.” *°

For exact determination of altitude at
low levels, the pulsed high-level altimeter,
such as the SCR-518 and SCR-718, would
not do. At levels measured in the tens and
hundreds of feet of altitude, a pilot had to
have another kind of radar altimeter, the
continuous-wave, frequency-modulated
(FM) type. In this radar variety, the Air
Forces had previously taken slight interest.
But now in mid-1942, submarine warfare
all of a sudden menaced American shores,
and the airmen found themselves called
upon to help combat the new peril. They
needed the low-level altimeter for pressing
close-in attacks upon subs. “‘Our operational
people have indicated,” Col. Robert G.
Breene, director of the AAF Technical Serv-
ices, informed the Joint New Weapons Com-
mittee on 29 June, ‘“that an accurate
absolute altimeter of this type is almost as
important as the ASV equipment.” Navy
men had had such an altimeter developed
and in production, their AYB, extremely ac-
curate from zero to several hundred feet and
especially useful to them as a landing aid for
carrier-borne aircraft. By mid-July Colonel
Marriner had asked General Olmstead for
1,000 sets to meet the new needs. On 21
September the device received approval for
standardization from the Signal Corps
Technical Committee and became the
RC-24, subsequently the AN/APN-1."

» OCSigO R&W Action 1, Col Burns, Exec Radar
Br, to Col Eugene V. Elder, Proc Div, 17 Apr 42,
sub: Airborne Radar Equip, ASV Mark II and
ASV-10 curtailment of purchases. SigC 413.44
Radar Equip 1 (RB-1396). For other examples of

waste incurred as Air Forces plans changed, see
Terrett, The Emergency, See also, above,
(1) Interv, SigC Hist Sec with Maj E. A.

Massa, O/C Detection Br, Electronics Div ARL, 9
Oct 44. (2) Mcmo, Breene for Joint New Weapons

245

Thus, still another radar joined the large
numbers of electronic gadgets crowding the
Army’s airplanes. Airborne radar and radio
were multiplying almost by the day, to the
pleasure of some, to the dismay of others.
Electronic diversification into myriads of
new military applications merely paralleled
in the air what was happening on the
ground—the whole constituting a tide
which rose as inexorably against the com-
mand of military lords in World War II as
the ocean had once defied King Canute.

A vyear earlier, shortly before Pearl Har-
bor, the Chief of Staff, General Marshall,
had given Olmstead an inexecutable
order—to simplify and reduce Army’s radio
types.”” Obediently, Olmstead had sought
to comply, but his efforts were in vain.
Now, in September 1942, Robert P. Pat-
terson, Under Secretary of War, repeated
Marshall’s wish, with respect to airborne
equipment especially. He directed his com-
ments not to Olmstead directly, as Mar-
shall had done, but to the Chief Signal Of-
ficer’s new superior, General Somervell,
who of course merely passed them down to
the Signal Corps for reply. Specifically,
Patterson wrote that he constantly ques-
tioned “the need for so much and so many
types of radio, especially for airplanes.” He
expressed the hope that David Sarnoff,
president of the Radio Corporation of
America, who had recently joined the War

Department for a 30-day tour of duty as a

Committee, 29 Jun 42, sub: Antisubmarine weap-
ons, p. 5. AAG 413.4 Radar Gen. (3) Ltr, Mar-
rincr to CSigO, 14 Jun 42, sub: Proc of altimeters
type RC-24. AAG 4134-M Com Equip. (4)
OCSigO Engr and Tech Div, History of Signal
Corps Research and Development in World War 11,
II, Pt. 1, projs. 201-A and B, p. 5. Following the
Army-Navy nomenclature system, the A stood for
airborne, the P for radar, the N for navigational aid.

¥ Sec Terrett, The Emergency, pp.[294ff.
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Signal Corps colonel, might help to review
air electronic military requirements, in the
interests both of decreasing airborne weight
and of easing the shortages which plagued
factory production. Acquiescing in the de-
mand, General Olmstead’s deputy, Gene-
ral Code, suggested possible simplifications,
Code listed the twelve items which the Sig-
nal Corps was currently installing in bomb-
ers, the eight items that went into transport
planes, and so on, down to the single in-
tecphone set installed in primary trainers.
He then proposed various reductions, es-
pecially in the nine types of radio com-
passes, which he thought might be simpli-
fied into two. As for altimeters, he sug-
gested eliminating the high altitude SCR-
518 from airplanes equipped with ASV
radar and using the low level RC-24 only.
On the whole, Code felt that the “situation
is well in hand,” for already the number of
aircraft radio types had been reduced from
forty-one to sixteen. Presumably he was
thinking only of radio communication and
navigation sets, not of radars, which were
now irresistibly on the increase."

The AAF responded at once, and ve-
hemently. It rejected any notion that air-
borne electronic devices be simplified or
reduced. It wanted more, not fewer, of
them. Brig. Gen. Harold M. McClelland,
in Air Forces Headquarters, after reading a
copy of Signal Corps’ proposed simplifica-
tions, wrote emphatically to the Chief of
the Air Forces. General Code, McClelland
commented, was giving Somervell and Pat-

®Hq AAF R&R, Col Benjamin W. Chidlaw,
ACofS AC, to AFTSC, 15 Oct 42, sub: Aircraft
radio equip with Incl 1, Ltr, Code to CG AAF, 9
Oct 42, and Incl 2, Memo, Code for CG SOS, 9
Oct 42, also Incl 3, Memo, Patterson for CG SOS
and CG AAF, 24 Sep 42, sub: Radio equip pro-
gram. AAG 413.4-R Com Equip.
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terson a false impression. A reduction in the
number of radio compass types, for exam-
ple, would not reduce the total quantity
needed and would not therefore alleviate the
load on industrial production, which was
Patterson’s chief concern. Moreover, Maj.
Gen. Carl Spaatz and other air command-
ers in the field wanted more and more
equipment, of all types. “Send everything,”
was the tenor of their reports, “we will de-
cide what to leave out”——a demand which,
McClelland dryly observed, offered no relief
to production problems. He agreed with
Spaatz that the Air Forces had to have more
radio and radar, and he passed on to Gen-
eral Arnold his belief that those responsible
for producing this equipment had ‘“‘held
their sights too low.” The Air Forces, he
believed, far from following the Signal
Corps’ effort to comply with Patterson’s
wishes, should demand greater production.
McClelland was emphatic:

Insist that the SOS (Chief Signal Officer)
take steps (similar to those taken by you when
you saw the need for more aircraft plants) ;
which will result in the provision of produc-
tion facilities to meet the increasing demand
for radio equipment. It is apparent to me
that those responsible for procurement of
radio have held their sights too low and have
not anticipated demand. The development
of radar is finding increasing application to
airborne use. Such use is very materially en-
hancing the potency of the airplane e. g., sea
search, blind bombing, air gun laying, etc.
We are certainly not going to go without these
important devices and we can expect no com-
pensating reduction in the normal communi-
cation sets. Therefore, we should face the fact
that we nced increased production facilities,
make the best estimate we can, and start get-

ting new plants built.'*

"TAAF R&R] McClelland to Arnold, 17 Oct 42,
sub: Aircraft radio rqmts. AAG 413.4-R Com
Equip.
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Al—Airborne Interception Radar

Not until the late spring of 1942 had
Signal Corps’ copies of the puny British Al
IV (long wave) begun at long last to come
off Western Electric’s production lines as
SCR-540. Only 580 sets had been ordered;
no more were wanted, so the AAF had as-
serted in May.” Late in June the AAF is-
sued a priority schedule for delivery of the
first SCR-540's: to Navy, 3 sets; to the
ARL, 1 set; to the Douglas Aircraft Com-
pany, 1 set; to the Hawaiian Department,
3 sets; to the Signal Corps School, 6 sets;
to the AAF Technical School No. 2, 6 sets;
to the Western Electric Training School,
Kearny, New Jersey, 5 sets; then 6 more
sets to the AAF Technical School No. 2.
Finally, after all the above had been de-
livered, 59 sets would go to the Douglas
Aircraft Company.'®

Airmen installed their 540°s in oversize
fighter planes such as P-70’s, converted
from the twin-engined A-20 attack bomber.
By the end of August, 25 sets had been
marked for Hawaii, consigned to the signal
property officer at the air depot there. Ten
days later, Colonel Marriner asked the Sig-
nal Corps to allocate another 25 sets to
Hawaii for spares. Simultaneously, he asked
also for 7 spare sets to go to Panama. On 12
September the Navy Bureau of Aeronautics
asked for 12 sets for the Marine night fighter
squadrons.™

®1st Ind, CG AAF to CSigO, 21 May 42, on
Ltr, CSigO to Dir of Com Hq AAF, 18 May 42,
sub: Proc of additional SCR-540 Equip. SigC
413.44 SCR-540 No. 2, Apr 42-Jan 43 (RB-1706).
For the background of SCR-540 see- above, pp.
86-87.

* Ltr, CG AAF to CSigO, 20 Jun 42, sub: Allo-
cation of radar sets SCR-540. SigC 413.44 SCR~
540 No. 2, Apr 42-Jan 43 (RB-1706).

(1) Ltr, CG AAF to CSigQ, 31 Aug 42, sub:
Shipment of radio sets SCR-540; (2) Ltrs, CG
AAF to CSigO, 11 Sep 42, sub: Shipment of radio
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No sooner did the airmen begin to re-
ceive this highly complicated airborne
equipment than dire difficulties respecting
maintenance arose, difficulties touching all
airborne radar alike, IFF and ASV as well
as Al. Two Signal Corps lieutenants who
had served in England as members of the
Electronic Training Group and who were
now contributing their experience to the
ARL recommended to Colonel Bayer, the
chief of the Radar Division at the labora-
tory, that each Air Corps squadron be as-
signed maintenance men who could make
minor repairs on the spot. In their opinion,
each squadron should adopt the British
practice and set up a maintenance section
of a score or so men equipped with the
“megger” (which was a special device to
test insulation ), together with test set 1-48,
the multirange volt-ohmmeter TS-189,
and suitable signal generators and oscillo-
scopes. Colonel Gardner, director of the
laboratory, agreed, excepting only the signal
generators and oscilloscopes which he be-
lieved should be reserved for maintenance
work at depots.’

sets SCR-540-A, both attached to OCSigO R&W
Action 1, Lt Wheeler, Radar Br. SPSRB-3, to Proc
and Liaison Br, 15 Sep 42, same sub; (3) Ltr,
Capt R. Davison, Asst Chief of BuAir, to CSigO,
12 Sep 42, sub: Proc of airborne radar equip.
SigC 413.44 SCR-540 No. 2, Apr 42-Jan 43 (RB-
1706). The 7 spares to Panama werc shipped
on 23 September; the 25 spares for Hawaii in mid-
October. Ltr, CSigO to Dir of Com Hq AAF,
29 Oct 42, sub: Shipment of Radio Sets SCR-
540-A. In same file.

By 5 October the Air Forces had allocated 60
airplanes equipped with SCR-540, thus: 24 to the
Fighter Command School, Orlando, Florida; 25
to the Hawaiian Department; 7 to the Caribbean
Defense Command; 1 to the Air Technical School,
Boca Raton, Florida; 2 to Wright Field; and 1 to
the Air Corps Proving Ground, Eglin Field, Florida.
Ltr, GG AAF to CG FId Svs ASC, 5 Oct 42, sub:
Radar equip in P-70 airplanes. AAG 413.4-C Radar
Equip 1942,

* Ltr, Gardner to CSigO, 2 Jul 42, sub: Maint
of SigC equip (radar) with Incl, Memo, 2d Lts
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Test and maintenance equipment con-
stituted but one trial. Another, especially
severe in airborne radar, was training
equipment. Airborne radar required that
operators be well trained, or else the costly
equipment was useless. Yet to train men in
actual flight was out of the question. There
were not enough airplanes, and what radar
existed was desperately needed for patrol
and combat operations. The answer lay in
sets which could simulate airborne opera-
tion in a classroom. The British had devised
such radar trainers. The ARL, also, had
long before asked the Link Aviation De-
vices Company, manufacturers of the well-
known Link trainer for pilots, to develop
a radar crew trainer, RC—110, to train men
in AI (SCR-540) operation. But before
production of the trainer had begun, the
540 itself was becoming obsolete for air
intercept, being replaced by the much
larger microwave Al radar, the SCR-520,
which called for a quite different trainer
set. Because this new radar was already
well developed, Colonel Marriner was able
to cancel further work on the development
of the 540 trainer.”

By October 1942, therefore, America’s
first air intercept radar, the SCR-540, was
obsolescent. Further, it suffered from many
defects. Maj. James W. McRae, charged
with the Airborne Radar Section in the Ra-
dar Branch of the Office of the Chief Sig-
nal Officer, reported concerning SCR-540’s
which had been installed in P-70’s at the

Jason E. Newman and Richard E. Langworthy for
Chief of Radar Div, | Jun 42, sub: Recommen-
dations for maint secs on ASV-equipped squad-
rons. 8igC 413.44 SCR-540 No. 2, Apr 42-Jan 43
(RB-1706).

* Ltr, CG AAF to CSigO, 22 Oct 42, sub: Can-
cellation of Link Aviation Devices crew trainer for
SCR-540. SigC 413.44 SCR-540 No. 2, Apr 42—
Jan 43 (RB-1706).
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Orlando air base, Florida, that though “the
external appearance and general impression
created on first examining the SCR-540A
equipment is one which augurs well for the
future . . . unfortunately it is not borne
out in practice.” He attributed many break-
downs to inferior materials used in its con-
struction, especially in the cables inter-
connecting the components of the radar. He
noted defects in the cathode ray tubes which
were “sertously astigmatic,” so that accu-
rate focusing of target echoes was impos-
sible. Some breakdowns he blamed upon
bad installation (as in the case of the VHF
command radio, SCR-522) and others he
attributed to poor workmanship or even
sheer carelessness on the part of crews.*
Fortunately, night fighter aircraft no
longer had to depend upon the long-wave
SCR-540 to hunt down enemy planes.
Since early in 1942 the Radiation Labora-
tory, where scientists worked on radar for
Division 14 of the National Defense Re-
search Committee, had been building num-
bers of its prize AI-10. The Army’s version
of this big microwave American radar, the
SCR-520, was so superior to the older Brit-
ish long wave AI IV that the British them-
sclves pressed eagerly to get quantities of
itin a special form suited to their planes, des-
ignated SCR-520-UK.** When factory pro-

® Maj. J. W. McRae, Report on SCR-510A
Equipment and Installation in P-70 Aircraft Lo-
cated at Orlando Air Base, Florida, Covering the
Period from July 31, 1942, to October 1, 1942,
attached to OCSigO R&W Action 1, Maj Fell, Dir
of Planning, to Dir of R&D Div, 20 Oct 42. SigC
413.44 SCR-540 No. 2, Apr 42-Jan 43 (RB-1706).

2 Memo, Gilbert L. Wehner, Asst Radio Engr,
0OCSigO, for O/C Radar Div, 2 Feb 42, sub: Rpt
on conf with British Air Commission ARL and
Western Electric Co., Radio Set SCR-520-UK.
SigC 413.44 SCR-520 No. 2, Jan-Dec 42 (RB-
1705).
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duction began in late spring, the Air Forces
set up priorities for the first deliveries: the
first two sets to the Northrup Aircraft Cor-
poration and thereafter one to Western
Electric (the manufacturer), one to the
Douglas Aircraft Company, thirteen to the
Air Forces Technical School No. 2, six to
the Signal Corps School, and four to the
Signal Corps Maintenance School at
Kearny, New Jersey.” Most of these SCR—
520’s were destined to be delivered, not as
AT’s, air intercept radars, but as air-to-sur-
face-vessel sets. They would be converted
into SCR-517’s, to serve in the capacity
which the immediate needs of the war most
urgently demanded—aircraft search for en-
emy submarines.

ASV—Air-to-Surface-Vessel Microwave
Radar

This most important airborne radar de-
velopment during 1942 was directly stimu-
lated by the necessity to clear the seas. ASV,
air-to-surface-vessel radar, was the elec-
tronic instrument which contributed more
than anything else to the defeat of German
submarines. ASV first helped in the attack
on raiders along the Atlantic seaboard;
then, in British hands, it aided the passage
of the Allied invasion fleets through the Bay
of Biscay and on toward North Africa. Now,
in mid-year, production of the original long-
wave ASV, British ASV-II, copied by the
Signal Corps as SCR-521, was well under
way. But the microwave ASV was a much
better set, and by September the AAF was
planning to replace ASV II (SCR-521)
with the new SCR-517.* Combat needs

* Teletype Msg (SPSRA-C-3), Olmstead to
ARL, Wright Fld, 3 Apr 42. SigC 413.44 SCR-520
No. 2, Jan-Dec 42 (RB-1705).

* Memo, Marriner for Dir of Tech Svs, 2 Sep 42,

sub: Replacement of Mark II with ASV-10.
AAG 413.44 ASV Gen 2, Oct. 42.
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could not await factory production of the
SCR-517. The British received the Radia-
tion Laboratory’s prototype microwave
ASV, DMS-1000—mounted in a B-24—
dubbed Dumbo I, followed by several more
crash-built sets, that is, hastily handmade by
the laboratory’s own shop, the Research
Construction Corporation. Dumbo I, and its
dozen or so successors, called Dumbo II’s,
went to work in the hands of the English
against subs in the Atlantic and in the Bay of
Biscay late in 1942, winning British acclaim
as “the first substantial radar contribution
made directly to Britain’s war effort by the
United States.” **

Secretary of War Stimson and his techni-
cal advisers had sensed early in 1942 the
great importance of ASV radar. So had the
AAF which, burdened with the general re-
sponsibility for shore-based air operations,
was very much interested indeed. When the
Radiation Laboratory fitted its first experi-
mental microwave ASV into a B-24 Libera-
tor bomber and flew it in the spring of 1942,
Stimson himself rode on a demonstration
flight. Henry Guerlac, historian of the Radi-
ation Laboratory, writes that when the
scientists took their ten-centimeter ASV to
Washington in April 1942:

. .. not much interest was shown in the
higher reaches of the Pentagon until the Sec-
retary of War was induced by his radar ad-
viser to fly with the equipment. This he did,
before his generals had responded to the in-
vitation, in a planc loaded with depth charges
in case an enemy submarine should actually
be sighted. Without difficulty the radar lo-
cated a ship and the plane was able to home

on it so that thc Secretary could look out of
the window and see the results of the pursuit.

*(1) Dr. Henry E. Guerlac, Hist Div OSRD,
Radar, 1945, p. 434 (Sec C, Ch. II, p. 10). (2)
Baxter, Scientists Against Time, pp. 42-43. (3)
Craven and Cate, The Army Air Forces, 11, 382-83.
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He was convinced. “That’s good enough for
me. Let’s go home.” The next day General
Marshall and General Arnold found identical
notes on their desks from Mr. Stimson say-
ing, in effect: “I’ve seen the new radar equip-
ment. Why haven’t you?” #

The Navy did not welcome the use of
Army patrol bombers to sweep the Atlantic
shipping lanes. Admiral Ernest J. King
stated to General Marshall that in escort
ships alone lay the promise of success against
U-boats and raiders. The Navy doubted the
efficacy of aircraft as submarine killers and
wished to restrict Army aircraft to the con-

trol of the several Sea Frontier commands,

to be employed by the Navy to cover con-
voys.® But ASV-equipped Army aircraft
emphatically disproved the Navy’s doubts,
beginning with the first ten preproduction
ASV-10’s, which had been hastily converted
from AI-10’s and mounted in B-18 bomb-
ers during the early months of 1942.

By May Western Electric, the manufac-
turer of the first microwave sets, was strug-
gling to convert most of its production of
AI-10 (SCR-520) into ASV-10 (SCR-
517-A). Production sets 3 through 102
were thus to be converted. “This action,”
wrote 1st Lt. Wilbur H. Vance, Jr., in the
Radar Division of the Office of the Chief
Signal Officer, “was directed by the Secre-
tary of War approximately April 7, 1942,
because only 2 SCR-520 (AI-10) equip-
ments are needed during the months of
April and May, whereas 100 ASV-10

# Guerlac, Radar, p. 433 (Sec C, Ch. 11, p. 9).
For Stimson’s own account, see Stimson and Bundy,
On Active Service in Peace and War, pp. 509-10.

* (1) Stimson and Bundy, On Active Service in
Peace and War, p. 511. (2) Morison, The Battle of
the Atlantic, pp. 309-10. (3) Craven and Cate,
The Army Air Forces, 1, 545; 11, 380. The AAF
historians, while primarily concerned with the con-
test between the Army and Navy over the com-
mand of antisubmarine aircraft, touch frequently
upon the radar which made such aircraft effective.
Ibid., I, Ch. XV, passim; I, Ch. XII, passim.
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equipments can be used during the same
months.” Actually it was to be well past
mid-summer before production totaled 100.
The conversion, Vance explained, was a
matter “of changing the short range Al
equipment so that it will function as an ASV
long range surface vessel detection equip-
ment. The modifications necessary consist of
changing the speed of rotation of the Spin-
ner and the angle of tilt of the Reflector.
The production of the SCR-517-A equip-
ment,” Vance added, “has been made
greater than the original delivery schedule
planned for the SCR-520 equipment be-
cause of the higher priority rating assigned
to the converted equipment.” *

The work progressed slowly, both be-
cause severe engineering problems had to
be solved and because changes were intro-
duced into the equipment itself. Large-scale
production would come, but with agonizing
slowness, only as submarine outrages mul-
tiplied. Production engineers and Army offi-
cers who blandished each other and the
War Department heads with fair promises
either did not realize how complex ten-
centimeter ASV radar was or else were in-
dulging in wishful thinking.

For example, on 30 January 1942, Rob-
ert A. Lovett, Assistant Secretary of War
for Air, had written to Colonel Marriner
saying he understood the performance of
the American microwave ASV was “very
excellent.” “Will you please advise me,” he
asked, “how many of these we have on order
and how soon we are to receive the first
items. I am told,” he added, “that the
British are putting in for a large number and
I want to make sure that production is ac-

7 OCSigO) R&W Action 1, Vance, Radar Div
SPSRA-3, to McRae, 1 May 42, sub: Delays in
deliveries of prod equip resulting from design
changes. SigC 413.44 SCR-520 No. 2, 1942 (RB-
1705).
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celerated to meet our urgent present needs,
even if we have to use hand-built sets at the
outset and until the production line comes
mto being.” Marriner replied, giving the
delivery schedule which Western Electric
had set up for the 50 sets on order: 10 to be
delivered in February and 20 in each of the
next two months. Then he added brightly,
“Believe this schedule will be met with no
deiays.” Two months later there was still no
production of ten-centimeter ASV’s. There-
upon, at the end of March, Brig. Gen. Ben-
nett E. Meyers, executive officer of the
AAF’s Materiel Command, addressed a
frantic note to Marriner. Lovett was on the
warpath for ASV. “Mr. Lovett,” Meyers
wrote, “‘is very concerned about ASV
equipment . . . will you please,” he be-
sought Marriner, “give me a squib that I
can hand on to Mr. Lovett. I promised this
information today but I had been unable
to get together with you. Please take a
couple of minutes and write up a brief for
me.” Meyers explained Lovett’s impatience
touching the ten-centimeter ASV: Lovett
now was expecting that the first production
set would be ready by 15 May, that 15 sets
would be built by 15 June, 300 sets every
month thereafter! *

Radar engineers and production experts
at Western Electric had their hands full with
Signal Corps’ two microwave Al and ASV
radars, the 520 and the 517 respectively. By
the end of May Western Electric had given
the Signal Corps to understand that it could
provide the Navy during June with 60
SCR-517’s, designated ASC radar, fol-

* (1) Memo, Lovett for Marriner, 30 Jan 42,
sub: ASV equip; (2) Memo, Marriner for Lovett,
9 Feb 42, sub: Summary of info regarding ASV
equip as of this date; (3) Memo, Meyers for Dir of
Com (*“Si Marriner,” Meyers penned additionally),
28 Mar 42, sub: ASV cquip. AAG 4134 ASV,
Gen 1, Apr—Jul 42,
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lowed by 40 in July; the Army Air Forces
with 28 SCR-520’s in June, 35 in August;
the British with 60 SCR-520-UK’s in July,
100 in August, and 40 in September. All of
these figures were thoroughly reshuffled sev-
eral times during the summer of 1942, as de-
mands shifted from AI (SCR-520) to ASV
(SCR-517) and as production goals proved

‘totally impossible. By 30 June, for example,

. . . the delivery dates on the SCR-520-
UK [had] been changed a number of times
because of their interference with delivery
of the SCR-517-A. . . . The Office of the
Secretary of War and the Army Air Forces
[had] indicated that still more SCR-
517-A’s [might] be ordered, in which case,
the schedule for delivery of the British SCR—
520-UK equipment would again be
changed.” ®

Meanwhile a new customer had appeared
among those who desired the SCR-517 air-
borne sea search radar. It was the Navy.
Yet the Navy did not want SCR-517’s for
airborne use at all. Instead, it intended to
mount them on small subchasers. This usage
would have sharply curbed the potentiality
of ASV. Obviously an airplane flying a mile
high could scan a far greater area than could
any surface craft from masthead height.
Nonetheless, the Vice Chief of Naval Oper-
ations, Rear Adm. Frederick ]J. Home,
wrote to General Arnold in May asking that
a number of SCR-517’s be diverted for use
in naval submarine chasers.*

® (1) OCSigO R&W Action 1, Col Burns, Exec
SPSRB, to Radar Div (Col Metcalf), 25 May 42,
sub: Delivery schedules SCR-517-A, SCR-520-A,
and SCR-520-UK; (2) OCSigO R&W Action 2,
Vance, Radar Br SPSRB-3, to Proc Div Purchase
Sec Secret Subsec, 30 Jun 42, sub: DP 42-2162,
Order 1123-PH-42-SCR-520-UK. 8igC 413.44
SCR-520 No. 2, 1942 (RB-1705).

* Ltr, Horne to CG AAF, 19 May 42, sub: Radar
request for Army type SCR-517-A. SigC 413.44
SCR-517-A No. 2, Jun 42 (RB-1376),
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Accordingly, Colonels Rives and Metcalf
of Signal Corps Radar Division conferred
with representatives from the Air Forces,
from Western Electric, and from Navy’s Bu-
reau of Ships. The Navy group, headed by
Rear Admiral C. A. Jones, “explained that
there was an extreme need for Radar Equip-
ment on small surface craft to be used in
searching for submarines on our East coast
and the Gulf of Mexico.” Naval officers had
found that ASV-10, in the form which
Western Electric was building as SCR-—-
517-A, could “be used with considerable ef-
fectiveness on shipboard for the detection of
submarines.” The Navy had quantities of
long-wave shipboard radar on order as
SW2C from War Supplies Limited but
admitted that “the Army SCR-517-A is
about twice as effective as these are.” Fur-
ther, the naval officers explained that “the
delivery of the SW2C is far behind the pro-
duction rate of the ships . . . acquiring
SCR-517-A equipments would help the
Navy solve the present shortage in the most
rapid way possible; and also will give them
an instrument which is more effective
against submarines.” When they asked
Rives if the Signal Corps would give them
some sets, one hundred in fact, he naturally
replied that that was a matter for the Air
Forces to decide.

This request for sets the AAF did agree to,
a considerable favor in view of the fact that
airmen were already sending out antisub-
marine bombers equipped with ASV-10
under Col. William Dolan’s command. It
would seem a waste to install any of the val-
uable airborne search sets on surface vessels.
The ranking AAF representative present at
this May conference, Col. J. K. DeArmond
from the Directorate of Communications,
granted “that the Air Forces would release
these 100 SCR-520’s [to be converted to

THE SIGNAL CORPS

517’s] provided that first, the delivery sched-
ule of the 100 SCR-517’s ordered by the
Army was not altered; secondly, that a
quantity of 25 or 30 SCR-520 equipments
were delivered to the Army for service tests
before delivery began on the quantity of 100
SCR-517-A’s to be delivered to the
Navy.”

The Navy was not blind to the idea of
submarine search from aircraft, however.
Admiral Jones and his subordinates ex-
plained at this conference that they too had
been getting some microwave ASV equip-
ment, which Western Electric was building
as Navy Type ASC, an ASV-10 set almost
identical with the Army SCR-517-A. Five
sets were expected in June, 5 in July, none
in August, 25 in September, and 55 in
October.”” They would be getting it, at
this rate, much more slowly than the Sig-
nal Corps and the Army. But following
Admiral Horne’s request and Colonel De-
Armond’s acquiescence, the AAF agreed
that 100 “of the 300 SCR-517-A equip-
ments so obtained . . . be turned over to
the Navy. . . .” By now, in mid-1942, the
AAF total requirement for improved types
of the SCR-517 (B and C versions) stood
at 2,450.%

Meanwhile, nobody was getting many
microwave ASV’s or Al’s either, principally
because one essential component was in short
supply. This was the spinner, the rapidly
rotating and highly accurate antenna mech-
anism which enables the narrow beam of a
microwave radar to scan a wide area. On 17
June 1942, at another conference with

" Memo for File, Gilbert Wehner, Assoc Radio
Engr, Radar Br OCSigQO, 25 Jun 42, sub: Conf at
Navy Dept on radio set SCR-517-A, 19 May 42.
SigC 413.44 SCR-517-A No. 2, Jun 42 (RB-1376).

* Ibid,

# 15t Ind, CG AAF to C8igO, 22 Jun 42. (Basic
missing.) File cited n. 31.



SIGNAL EQUIPMENT: RADAR

Navy, Air Forces, and Western Electric
representatives, Signal Corps spokesmen
“explained that the schedule for the delivery
of SCR-517-A’s to both the Army and the
Navy was being held up because of the lack
of Spinners produced by the General Elec-
tric Company. The Spinner Production,”
they added, ‘“‘has been far behind the prom-
ised schedule because of the lack of certain
vital tools and machinery and it has been
necessary to divert these machines from
other users by obtaining higher priorities for
them. Philco has been set up as a secondary
source of Spinners.” *

According to Comdr. A. M. Granum
from Navy’s Bureau of Ships, Secretary of
Navy Frank Knox, and his assistant, James
V. Forrestal, together with Admiral Jones,
had given notice to General Electric that
the production of the SCR-517-A’s, for
use in PT boats, “was a national emer-
gency.” The Navy wanted to divert a num-
ber of the 517’s from the AAF that very
month of June, but Colonel DeArmond as-
serted that “there were 11 Army airplanes
completely equipped with all SCR-517-A
parts except the Spinners,” and he added
that “this deficiency will have to be sup-
plied before any Spinners can be diverted
anywhere else.” He did make some conces-
sions, so that in the end the Navy might
get some of the earlier types of microwave
ASV, the early, 750-pound version, SCR—
517-A, while the Army would receive the
SCR-517-B and C, the latter of which
would be much lighter in weight.*

* Memo for File, Wehner and Vance, 10 Jul 42,
sub: Conf on 10-centimeter airborne radar equip.
SigC 413.44 SCR-517-A No. 3, Jul 42 (RB-1377).
% Ibid. The conferees concluded:

. that Navy and Army representatives will
stay at the General Electrie plant to oversee the
expediting of spinner production in order that the
tools which are available may be used to their ut-
most capacity rather than making an attempt to

“
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By August Fred Lack, vice president of
Western Electric, wrote to Col. William M.
Mack, in the Wright Field Signal Corps
Procurement District, saying that his com-
pany had delivered, as of the first of the
month, 199 sets of SCR-517-A and 4 sets
of SCR-520-A. General Electric’s produc-
tion of spinners and antennas had improved
during July, Lack said; but to meet the
Signal Corps requirements of 1,142 sets in
1942, 939 more would have to be built.
And as usual, obstacles to this rate of pro-
duction had already risen; for example, the
Army had asked that beacon and IFF
features be added to the SCR-517-A at
once, constituting a new version, SCR-
517-B. This was in addition to a “small
package set,” the SCR-517-C, delivery of
which was to begin in October. Naturally,
these changes did not simplify production
problems. Lack asked for more help from
Signal Corps expediters in order to increase
his company’s supply of mica and of such
components as switches, condensers, and
potentiometers.

By 3 October 200 517-A’s had been pro-
cured, inspected, and shipped, 100 each to
the Air Forces and the Navy; 48 of the new
517-C’s had also gone to the Air Forces.
Colonel Marriner informed the Chief Signal
Officer on 11 September that 91 517-A’s

order more tools and machincs to increase pro-
duction in time to supply the immediate demands
[and] that the Army will not take delivery on the
heavy and bulky SCR-517-B cquipment, but [that]
the Navy will accept 232 ASG cquipments of the
large type construction. The lightweight SCR-517--
C program will be expedited in order that installa-
tion of them may be made in Army planes which
are not suitable for the installing of the bulkier
SCR-517-B.”

See also Memo, Burns for Excc Control Div, 7
Aug 42, sub: Weekly digest of prog and problems,
Radar Div, week ending 6 Aug 42, p. 4. Weekly
Achievement Rpts, 17 Jul-19 Aug 42. SigC Cen-
tral Files.
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had come to the Air Corps, 62 of which had
been installed in B-18A bombers; the re-
mainder had gone to schools or had been
used as spares because—Marriner added the
universal complaint whenever new equip-
ment came in—there were no spare parts.
The Air Corps had to cannibalize some of
its new ASV’s in order to provide spare
parts to keep other sets in operation.®

Thus all through the summer of 1942
ASV production problems sputtered and
smoked. There was too much promising,
too little production. Air Forces officers pre-
pared a case history for the Services of Sup-
ply at the end of the year, checking off
against the fair promises the dismal quan-
tities actually delivered. The report
commented :

only properly evaluated production
schedules should be set up. Production sched-
ules were established which actual deliveries
of equipment have never paralleled. Through
failure to receive the equipment as scheduled,
it has been impossible to vigorously prosecute
that campaign of anti-submarine warfare
which is dictated by the sinkings of surface
vessels along our sea frontiers and in other
areas in which we are vitally interested. Fail-
ure to receive equipment on scheduled dates
results in loss of use of aircraft or ineflective
use. When installations are contemplated, it
is necessary to order airplanes to depots in
advance of receipt of equipment. Failure to
receive the equipment as scheduled requires
the aircraft to remain at the depots for un-
necessarily long periods during which time the
Air Forces lose both the services of the crew
and the plane.*

® (1) Ltr, Fred Lack to Col Mack, 26 Aug 42,
sub: SCR-517-520 Radar Sets; (2) OCSigOQ
R&W Action 1, Maj McRae, Radar Br SPSRB-3,
to Dir of Planning, 3 Oct 42, sub: Accumulative
status rpt on ASV equip as of 3 Oct 42; (3) Litr,
Marriner to CSigQO, 11 Sep 42, sub: Spare parts
groups for SCR-517-A, SigC 413.44 SCR-517-A
4, Aug-Nov 42 (RB-1513).

* Ltr (originating in AFTSC) to CG SOS, 7
Dec 42, sub: Critical shortage of radar equip. SigC
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ASV production during the summer of
1942 had probably been about as good as
the state of the radar art and the experi-
ence, or rather inexperience, of both the
manufacturers and the military users al-
lowed. The demand was terrific, especially
on the part of those who did not compre-
hend all the difficulties. Meanwhile AAF
users, under the spur of Secretary Stimson
and his adviser, Dr. Edward Bowles,
worked out the tactics whereby Army
bombers might best thwart the submarine
menace. The bombers would fly over the
sea to seck out submarines, not defensively
merely, accompanying convoys to protect
them, as the Navy wished, but offensively,
sweeping the seas far and wide. Once a
submarine was discovered, if not immedi-
ately bombed to destruction it could be
hounded. It would have to come to the sur-
face eventually to recharge the storage bat-
teries upon which it depended for under-
water propulsion. If continually forced
under, it would be rendered helpless.*® A
scant ten B—18’s had been working out such
operational tactics under Col. William C.
Dolan, using the first preproduction ASV—
10’s, that is, SCR-517-A’s converted from
the ten-centimeter AI radar SCR-520.
General Arnold had told Secretary Stimson
that Dolan’s pilots flying four ASV-10’s
from Langley Ficeld and two from Jackson-
ville, Florida, were “enthusiastic over the
possibilities of this equipment.” A month
later Dr. Bowles urged the Secretary to set

413.44 Airborne Radar Equip 1, Jun 42-Mar 43
(RB-1908).

" Incl, Exhaustion System of Search for Sub-
marines, Col DeArmond (bearing penciled note
“This is Dolan’s suggestion”), 8 May 42, with
AAF R&R, Col L. S. S, to AFACT, 15 Jul 42,
sub: Airplanes with ASV ecquip at microwave
school. AAG 413.4-M Com Equip.
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up a ‘‘special bombardment group for
submarine destruction.” *

Bowles, backed by Dolan’s ten B~18’s and
their repeated successes in sighting and at-
tacking submarines, got action. By the
summer of 1942, the Army set up the Sea
Search Attack Development Unit (SADU),
soon renamed the First Sea Search At-
tack Group, “at Langley Field to be an
operational testing ground for new types
of antisubmarine weapons. It is planned,”
Capt. A. B. Martin wrote on 25 July, “that
it be of an experimental nature. However,
at the present time due to the concentration
of ASV equipment and trained personnel
at Langley Field a certain amount of train-
ing of ASV-10 operaters and mechanics is
being carried on. In addition SADU is
called upon from time to time by the First
Bomber Command to undertake tactical
antisubmarine missions.” *°

By the end of 1942 Secretary Stimson’s
firm stand on behalf of ASV radar for pa-
trol airplanes, and not just for seacraft,
seemed vindicated. “Experience in combat-
ting submarine activities along the North

® (1) Memo, Arnold for SW, 17 Apr 42, sub:
Rpt relative to ASVs. AAG 413.4-1 Com Equip.
(2) Memo, Bowles for SW, 20 May 42, sub: Vitali-
zation of ASV submarine destruction program. AAG
413.4-K Com Equip. (3) Guerlac, Radar, p. 996
(Sec E, Ch. I, p. 14).

* (1) Memo for File, Capt Martin, AC, 25 Jul
42, sub: SADU. AAG 413.4-N Com Equip. (2)
Guerlac, Radar, p. 430 (Sec C, Ch. II, p. 6). (3)
Craven and Cate, The Army Air Forces, I, 550-51;
II, 401.

Dolan’s command expanded in October 1942,
becoming the Antisubmarine Army Air Command
under Brig. Gen. Westside T. Larson. It would
cease to exist however, in mid-1943, as all Army
participation in the sub war would begin to yield
to the Navy, when the Tenth Fleet, Navy’s anti-
submarine command, at long last, came into being.
Thereupon, Army’s interest in ASV radar, and
therewith Signal Corps’ interest too, would ter-
minate. Morison, The Battle of the Atlantic, pp.
242-45.

poses,” he added, “appears secondary.
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Atlantic and Caribbean sea frontiers,” an
AAF spokesman wrote on the first anni-
versary of Pearl Harbor, “has demon-
strated that the most effective means of
curbing this type of enemy activity is
through the use of radar equipped patrol
aircraft. Such activities have been ma-
terially reduced in those zones in which
the Army Air Forces have been in a posi-
tion to provide airplanes equipped with
sea-search radar sets for patrol work.” *
Although ASV radar would soon fall
from its high place in Air Forces and Signal
Corps interests, going over to the Navy, it
nonetheless set off a long train of develop-
ments, In particular, it led to blind bomb-
ing of land targets by air, BTO (bombing-
through-overcast) radar. Even the earlier,
long-wave ASV-II (SCR-521) had proved
valuable for “seeing” the ground. So Gen-
eral Stoner, Acting Chief Signal Officer,
informed General Arnold on 22 August
1942, adding that he now had on hand
some 250 complete sets ready to ship wher-
ever the airmen might want them.*” In the
Aleutians the SCR-521 had proved valu-
able not so much for vessel search as for
locating islands and coast lines, and so aid-
ing navigation amid cloud and fog. “All air-
men in the Aleutians,” commented one
AAF officer, “are enthusiastic about ASV
radar, with which they can ‘see’ mountains
and prominences and thereby locate them-

selves. Their interest in ASV for search pur-
2% 43

*! Ltr cited

# Memo, Stoner for CG AAF, 22 Aug 42, sub:
SCR-521 for ADC. SigC (EO) 413.44 Radio Sets
Gen 1942-44.

# (1) Memo, Maj Thomas S. Barnes, AC In-
stallation and Maint Dept, for Chief of Radio Div,
16 Oct 42, sub: Rpt on LRN siting trip, 18 Aug-—
12 Oct 42. AAG 413.4-R Com Equip. (2) Craven
and Cate, The Army Air Forces, 1, 466.
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At about the same time General Olmstead
asked that the National Defense Research
Committee set up a project at its Radia-
tion Laboratory in order to “determine the
most desirable procedure for the use of
existing ASV equipment over land.” The
radar maps which the Plan Position Indi-
cator, PPI-type oscilloscope, made possible,
“would obviously be useful,” he wrote,
“guiding ASV equipped bombers to par-
ticular cities or targets.” Three-centimeter
gear, he suggested, would be even better
than the existing ten-centimeter radar.*
Thus the last months of the year 1942
found ASV microwave radar, far from be-
ing an end product, rather the beginning of

THE SIGNAL CORPS

more and more microwave developments in
airborne  applications.  Ten-centimeter
equipment would yield to sets operating on
less than one-third as long a wavelength—
on three centimeters or about one inch—
whereas the wavelength of Signal Corps’
first radars was measured in feet. Numerous
new microwave radar types were on their
way, such as BTO, bombing-through-over-
cast; LAB, low-altitude-bombsight; ARO,
airborne-range-only; AGL, airborne-gun-
laying. All these constituted luxuriant pro-
liferations of the flourishing radar growth
which would confound the critics of elec-
tronic expansion in the air and bemuse
even the advocates.

Ground Radar Potentialities Multiplied
by Microwave Techniques

American ground radars for air de-
fense—first, searchlight directors (SCR-
268); next, long-range aircraft detectors
(SCR-270 and 271) ; then, following Brit-
ish experience, radars suitable for GCI
(SCR-516, 527, and 588 )—all formed but
one family of radars, all for use on the
ground but all in some way involving air-
craft.*

SCR-296, Seacoast Artillery
Fire Control Radar

There was another application for
ground radar, unrelated to aircraft, in
which the Army, specifically the Coast Ar-

“ Ltr, CSigO to WD Liaison Officer with NDRC,
through CG SOS, 28 Aug 42, sub: Request for
initiation of project on use of airborne radar over
land. SigC 413.44 Radar Equip 1, Oct 41-Sep
42 (RB-1396).

** For details about these long-wave ground radars

early in 1942, see above,

tillery Corps, had had an interest since
1937. This was a radar which could assist
the Coast Artillery Corps’ mission of
coastal defense and which could detect ap-
proaching vessels, in the first instance giving
advance warning and in the second provid-
ing range and azimuth data to shore bat-
teries. In 1937 the Coast Artillery Corps
had asked for such a set. The Signal Corps
had typed it as SCR—296.*° But then, de-
ferring to the greater need for air defense,
specifically for the need to develop long-
range detectors of aircraft, the Coast Artil-
lery Corps had permitted the Signal Corps

*This was the third Signal Corps radar type,
after the 268 and the 270. Coast Artillery had
originally in mind thermal means of detection for
this purpose, until the 268 prototypes pointed to
the superiority of radio echoes. Capt Harry M.
Davis, Signal Corps Development of U.S. Army
Radar Equipment, Pt. TI, 1937-1941 (1945), SigC

historical monograph A-2, p. 32. SigC Hist Sec
File.
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to concentrate on the 270 and did not re-
open the matter of the 296 until late 1940.

Development got under way in 1941
when the Signal Corps Laboratories ob-
tained a 296 from Western Electric and
added lobe-switching mechanism so that it
could track a target. After putting it to
service tests, the Coast Artillery approved
it, had it standardized, and placed an order
for 20 sets. All this occurred before Pearl
Harbor. Immediately after that attack, al-
though fear of air onslaughts transcended
all other fears, there also arose apprehension
for the safety of harbors and anchorages,
into which the enemy might send small for-
ays of deadly torpedo boats or submarines.
Therefore, on 18 December 1941, Admiral
Harold L. Stark had asked General Mar-
shall to consider the use of detector sys-
tems to stand guard at harbors and an-
chorages. The chief of Coast Artillery, to
whom the inquiry was referred, replied
that while he did have searchlights which
could illuminate a motor torpedo boat up
to 7,000 yards, he did not have radio de-
tection equipment able to discern such sur-
face craft. The SCR—-268, which he was
now receiving in quantities, was “not de-
signed to operate at zero elevation,” he ex-
plained. But he did expect that the SCR--
296 would prove to be an effective detector
of small surface vessels. Delivery of the 296,
he believed, would commence in the spring
of 1942.%

(1) Incl, Ltr, Admiral Stark, CNO, to CofS,
18 Dec 41, sub: Detector systems at harbor en-
trances (Op-30C1-FH) (SC) HL-16 Serial
0140030; (2) Incl, Ltr, Chief of CAC to ACofS
WPD, 28 Dcc 41, same sub, Ltr, TAG to CSigO,
13 Jan 42 (AG 660.2 [1-9-42] MSC-E). SigC
413.44 SCR-296-12G No. 2 (RB-1372). (3) Incl
1, with 1st Ind, SCEL Hq to Chief of Tech Info,
OCSigO, 30 Jun 52, Ltr, CSigO to CG SCEL, 5
Feb 42, sub: Review of SigC hist material. SigC
Hist Sec File. {4) Lt Col Leonard M. Orman,
“Radar, A Survey,” Coast Artillery Journal,
XXCIX: 2 (March-April, 1946), 3.

264-211 O - 78 - 18
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Production began slowly, the first set
being delivered in April 1942, the second
in July. By then the Coast Artillery order
stood at 176 sets, to be delivered before
mid-1943. This radar served for fire con-
trol functions through most of World War
I1, although it had several defects, arising
especially from the rather long wavelengths
it employed at a frequency of about 700
megacycles. Before the end of 1942, the
Signal Corps embarked upon the develop-
ment of a better tracking set for coastal
defense, the SCR-598. This radar would
lead, before the war’s end, to a superb
three-centimeter microwave Coastal Artil-
lery radar, the AN/MPG-1, operating at
the extremely high frequency of 10,000
megacycles. These refined sets did not see
service in the war. But another microwave
radar did come to the aid of Coast Artillery
in 1942. This was the ten-centimeter SCR—
582, designed by the Radiation Laboratory
in Cambridge, Massachusetts. It was one
of the first ground applications of micro-
wave radar using the new PPI, or Plan
Position Indicator.*®

SCR-582, Harbor Surveillance Radar

The Coast Artillery men first saw the
582, or rather its laboratory prototype XT—
3, late in December 1941. A few days
earlier a Signal Corps officer, Colonel Cor-
put, had ordered 50 sets from the Radiation
Laboratory’s own shops, the Research Con-
struction Corporation. Between 27 and 30

(1} Incl cited n. 47(3). (2) Orman, “Radar,
A Survey,” pp. 4-7. (3) Col A. W. Clement,
“Seacoast Artillery Radar,” Coast Artillery Journal,
XCI, No. 3 (May-June, 1948), 8-12.

AN/MPG, under Army-Navy nomenclature, sig-
nifies that the equipment is mobile (mounted in a
vehicle), M; is radar, P; and is a gunlayer, G.
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December Lt. Col. James E. McGraw, of
the Coast Artillery Corps Board, had tested
the XT-3 on Deer Island (Fort Dawes) in
Boston Harbor. He favored it, rather con-
servatively, with the opinion that the
“SCR-582 is desirable equipment for use
by the Coast Artillery in harbor defense ob-
servation stations.” The eye of its con-
stantly rotating four-foot dish antenna
flashed upon the PPI a maplike view of
the harbor area together with all the ves-
sels therein, This it did with the detail
which only microwaves make possible.
Whereas the SCR-296 could track but one
target at a time, meanwhile leaving the re-
mainder of the harbor unsurveyed, the 582
could watch over all targets within its range.
As a surveillance set it valuably supple-
mented the fire control and tracking radar

SCR-296.*

In May 1942 the first of the 50 SCR-
582’s crash-built by the Research Construc-
tion Corporation underwent preliminary
tests. The Coast Artillery men were deeply
impressed. They expected the set “to be of
exceedingly great value.” Further service
tests in July at Fort Story, Virginia, led the
Coast Artillery Board to urge increased pro-
duction, beyond the 55 sets already on or-
der, these being the 50 from the Research
Construction Corporation and 5 from the
Crosley Radio Corporation. The board rec-
ommended that the 582 be restudied, in
the light of its capabilities, “with a view to

“ (1) Ltr, Dr. Bowles, Seccy NDRC and mem-
ber of Microwave Sec, to Col Rives, 2 Feb 42, sub:
SCR-582-T-1; (2) Ltr, CA Bd to Chief of CA,
4 Jan 42, sub: Preliminary rpt on sv test of radio
set SCR-582. SigC 413.44 SCR-582 No. 1, Dec
41-Jun 42 (RB-1385).
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the widest possible justifiable application of
this set.”” *

The 582 successes soon came to the ears
of the Air Forces, whereupon in September
General Arnold asked the Signal Corps to
test the new microwave ground detector
against aircraft. Though the first sets could
not scan the sky since no provisions had
been built into them for tilting the antenna
dish upwards, nonetheless Coast Artillery
men had noticed how well this radar was
able to track low-flying craft, 500 to a 1,000
feet above the sea, out to ranges of 40,000
yards.*

Thus by the middle of 1942 the new
microwave radars, all radiating ten-centi-
meter waves at about 3,000 megacycles, all
American sets developed by the Radiation
Laboratory out of descendants from the
British cavity magnetron, were receiving
tremendous favor. Added to the success of
the ground set SCR-582 were the attain-
ments of the ASV-10, which, in the form
of the airborne SCR-517, was actually help-
ing to sink submarines off American shores.
Added to these was the scintillating promise
of the gun layer SCR-584, or rather of its
laboratory prototype XT-1. Microwaves
were coming in for all radar applications,
and long-wave radar was on the way out,
though the long-wave types would continue
to do duty all through the war because they

® (1) Ltr, Col Francis L. Christian, Exec CAC,
Hq Chesapeake Bay Sector, Ft. Monroe, Va., to
CG Eastern Defense Comd and First Army, 20
May 42, sub: Radio set SCR-582 (general sur-
veillance detector). SigC 413.44 SCR—582 No. 1,
Dec 41-Jun 42 (RB-1385). (2) Ltr, Col W. S.
Bowen, pres of CAC Bd, to Chief of Rqmts Sec
AGF, 24 Jul 42, sub: Proc of radio set SCR-582.
SigC 413.44 SCR-582 No. 2, Jul-Oct 42 (RB-—
1522). (3) Baxter, Scientists Against Time, p. 147.

% Ltr, CG AAF to CS8igO, 16 Sep 42, sub: SCR-
582, with Inds. File cited n. 50(2).



COAST ARTILLERY FIRE CONTROL RADARS. The SCR-582 (upper left) and
SCR-296 (upper right) at Charleston, S.C., and the SCR-296 and fire control towers at San
Juan, Puerto Rico (below ).
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had been developed first and were now in
full production.

The Army put the new microwave
ground radars to test in Panama. In mid-
1942 Dr. Bowles, radar specialist on Secre-
tary Stimson’s staff, visited Panama, and
was followed some weeks later by another
radar scientist and director of the Radia-
tion Laboratory, Dr. Lee A. DuBridge.
There the army commander, General An-
drews, who was still faced with the possibil-
ity of carrier-based air attack, asked that
the Panama Canal Zone become the testing
ground for the newest and best in radar. The
Radiation Laboratory scientists therefore
kept in mind, as they developed microwave
applications, the problems of Panama de-
fense, especially the problems presented by
reflections from mountains. One of the
scientists, Dr. Ralph Bown, wrote to Du-
Bridge on 6 August: “We thought that the
sharp beams characteristic of microwave
equipment, such as Dr. Bainbridge’s HPG,
might be one way of solving the problem.”
Another way, which Colonel Corput sug-
gested to Dr. Bown, was continuous wave
doppler radar, of the “fence” type.™

Microwave radar would be tried first and
would indeed prove much better able to de-
tect aircraft over high land masses than long-
wave radar. Panama, then, was the ideal
place to try out the SCR--582 after it had
been modified with a tilting antenna for air-
craft detection. Accordingly, in September
DuBridge recommended two 382’s, so modi-
fied, and one SCR-615, the latter being still
another microwave detector which the Radi-
tion Laboratory had under design pat-

* Ltr, Bown to DuBridge, 6 Aug 42, Incl with
AAT R&R, Col Saville, Dir of Air Defense, to
Comdt, Fighter Comd School, Orlando, Fla., 2 Oct
42, sub: Dev of radar cquip. AAG 413.4-C Radar
Equip 1942.

-
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terned after Navy’s HPG, a radar intended
for shipboard use both as a medium-range
aircraft warning set and as a GCI.* Repre-
sentatives of the Signal Corps, the Air
Forces, the General Staff, and the Radiation
Laboratory thereupon agreed that toward
the year’s end the 708th Aircraft Warning
Company in Panama would receive one
SCR-615 and two SCR-582’s, modified for
vertical search. While the National Defense
Research Committee would supply the
radars, together with the installation crews
and air-conditioned buildings, the Chief Sig-
nal Officer would supply the power equip-
ment.”* Subsequently, the modified SCR-
582, made mobile, installed in three 21/,-ton
trucks, and modified with a tilting antenna
dish for aircraft detection, became the
SCR-682, a Coast Artillery long-range
early-warning radar employed in World
War IT against both surface vessels and air-
craft.’

SCR-615, Microwave Radar for GCI,
Ground-Controlled Interception

The SCR-615 was another Radiation
Laboratory ten-centimeter radar, whose
production, distribution, and maintenance
worries the Signal Corps now inherited.
The Radiation Laboratory had begun de-
veloping this SCR early in the year at the

behest of Colonel Saville, Director of Air

® (1) Guerlac, Radar, pp. 611 ff {Sec C, Ch. VII,
9 1ff). (2) Memo on Proposal for Use of Microwave
Equip in Panama, Dr. DuBridge, 24 Sep 42. SigC
413.44 SCR-615 No. 1, Jun 42-Jan 43 (RB-1813).

* Mema for Red, Maj Fell, Directorate of Plan-
ning, 26 Sep 42, sub: SCR-615 and SCR-582
{Modified). SigC 413.44 SCR-582 No. 2 (RB-
1522).

®(1) Guerlac, Radar, p. 615 (Sec C, Ch. VII,
p. 13). (2) Orman, ‘“Radar, A Survey,” Coast
Artillery Journal, pp. 4-5.
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Defense, who had frantically prodded the
Signal Corps and the British for a GCI set.
He had prodded all through 1941. Then
early in 1942, realizing that the Canadian-
built CHL/GCI (the SCR-588) would not
be available for a while and that the SCR~
527 (Signal Corps’ copy of British GCI)
would not come out of General Electric fac-
tories for quite some months, Saville turned
to the National Defense Research Commit-
tee in a third effort to get some sort of GCI
soon. He had hoped that the Radiation
Laboratory scientists might quickly modify
for GCI use the Navy's HPG.*

The scientists made the modification, but
not so quickly as the impatient airmen
wished-—not until after the 588’s became
relatively abundant late in 1942 (but before
the 527 appeared ). And anyway, SCR-615
was far better, for it was a step in the right
direction, into microwaves and away from
the long waves which both the 588 and the
527 employed for long-range search. It was
the first ten-centimeter GCI, a large fixed
set having a six-foot antenna dish. Of the
first two models, crash-built by the Research
Construction Corporation, one underwent
service tests at the Army Air Forces School
of Applied Tactics (AAFSAT), Orlando,
Florida, toward the end of 1942; the other
went to Taboga Island, at the Pacific en-
trance of the Panama Canal, where it re-
placed an SCR-271 which had failed to
work well there because of reflections from
the rugged terrain round about.

This first microwave GCI opened some
eyes, especially among the proponents of
long-wave radars, though it had some draw-
backs, too, and failed to win complete ap-
proval at first (unfortunately true of the

* (1) Guerlac, Radar, pp. 635-36 (Sec C, Ch.

VII, pp. 32A-33). (2) See above,
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initial installation in Florida). Its range was
not inconsiderable, up to 90 miles, refuting
Watson-Watt’s insistence that only long-
wave radar could fetch distance. Moreover,
its coverage at low levels, always a problem
with long-wave radar, was a revelation.
Even the set in Florida, which had been
poorly sited, tracked large numbers of flights
below 5,000 feet, flights which other radars
in the area, all radiating long waves, failed
to detect at all. Similarly, in Panama, Lt.
Gen. George H. Brett, successor to Andrews,
got a surprise when he thought he would
show up the radar detection system, as so
often had been done before, by flying his
plane in close to the water. On landing, he
expected that his flight had been entirely
“unseen” by the SCR radars in the zone.
But he received a pleasant surprise when
he was handed a plot of his flight, for which
the SCR—615 crewmen and their micro-
wave helpmate provided the data, and
found that his plane had been kept in
“view” all the way to its landing.*”

SCR-602, Lightweight Warning Radar

Thinking in terms of defense had set the
tone of American radar efforts early in
1942. Fear for the west coast and for the
Panama Canal had led the military to de-
mand long-range detectors and GCI radars,
even the fixed long-wave gear of the early
British CH and CHL/GCI sets. But as 1942
wore on, concern over passive air defense of
the United States coast and possessions gave
way to thinking in terms of Allied offen-

*" Guerlac, Radar, pp. 637-39 (Sec C, Ch. VII,
pp. 34-36). Incidentally, it was the SCR’s-582 and
615 in the Canal Zone which were first used exten-
sively to detect distant storm clouds and so opencd
up the possibility of weather forecasting by radar
aid. Ibid., pp. 612-13 (Sec C, Ch. VII, pp. 10-11).
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sives. A fresh reappraisal found long-range
detectors necessary at only a few places,
most notably, in Panama. In general the
SCR-270 or 271 continued to prove good
enough. Even Saville had acknowledged
that the 270 was good in isolated uses, as
on an island, for aircraft detection.

But Watson-Watt’s belief that such long-
wave radars alone could attain great ranges
was soon disproved by the new microwave
ground sets. And the Air Forces’ original
stress upon mobility, which had led to the
first American aircraft detector, the mobile
SCR-270, received renewed emphasis in
1942 as military men planned to invade
hostile shores. Contemplating attack upon
distant beaches where air raids could sow
vast harm among congested landing areas,
the airmen gave thought to a set which
might be taken onto a beachhead in pieces,
carried by a few men who could assemble
the radar in an hour or two. Its power and
range, of course, would be limited but
would suffice. The AAF, with its predilec-
tion for British long-wave sets, turned to
them once again, to the British LW, or
lightweight warning radar which the Signal
Corps copied as the SCR-602, in time for
use in North Africa.

Early in 1942 Saville had set forth the
airmen’s requirement for an ‘“equipment
similar to the British light mobile or port-
able early warning set.” But this LW radar
prototype was not yet in production. Maj.
Gen. James E. Chaney had cabled from
England that the British would send two
sets to the United States as soon as they
became available.*® In February 1942 Gen-

* Memo, Norman Abbott, Assoc Radar Engr, for
O/C Radar Div, 12 Feb 42, sub: Mecting to dis-
cuss American GCI equip. SigC 413.44 British
Ground Control GCI (RB-2330).

THE SIGNAL CORPS

eral Olmstead asked for information about
this British “light mobile and portable air-
craft warning RDF set.” Two months later
he had gotten nothing, whereupon he had
asked the Chief of Staff to make another
petition. But even as he asked, the blue-
prints were at last on their way, followed
late in June by one of the first British pro-
totypes. On 25 June General Eisenhower in
London notified Washington that Lt. W,
W. Debenham, a Signal Corps officer who
had been working with British radars, was
that night leaving Prestwick, Scotland, the
English terminus of the transatlantic air
ferry. With him he had 1,000 pounds of
lightweight warning radar.”® While the Sig-
nal Corps Radar Laboratory at Camp
Evans, Belmar, New Jersey, looked over this
LW, the AAF asked in mid-July for 100
service test sets and 100 spares. The AAF
doubled the figures before the end of the
month, asking for 200 sets from American
sources as well as for 200 sets from the Brit-
ish. These last the Signal Corps contracted
for with the Canadian firm, Research Enter-
prises Limited, at $15,000 each, delivery to
begin in the following January.® Thus the
SCR-602 Type 1 became another British
copy, the last copy of a British radar and the

® (1) Ltrs, CSigO to ACofS G-2, 25 Feb and 15
May 42, sub: 100 KW ASV transmitter (British) ;
(2) Ltr, U. S. Embassy, London, Special Observer
[Chaney] to CSigO, 14 Apr 42, sub: LW Set—
RDF; (3) WD Msg 2332 (CM-IN 8254), Eisen-
hower to AGWAR, 25 Jun 42. SigC 413.44 SCR—
602 No. 1, Feb-Nov 42 (RB-1526).

Lieutenant Debenham contributed much to the
design of this radar before his death, somewhat
later, at Fort Monmouth. Incl 1 with Ist Ind,
SCEL to Chief of Tech Info OCSigO, 30 Jun 52,
cited n.

“ Ltr, CG AAF to CSigO, 17 Jul 42, sub: Proc
of light portable radar, radio set SCR-602; (2) Litr,
CSigO to GG AAF, 30 Jul 42, sub: Proc of radio
set SCR-602, with 1st Ind, CG AAF to CSigO,
5 Aug 42. SigC 413.44 SCR-602 No. 1, Feb-Nov
42 (RB-1526).
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last copy of a long-range set (wavelength
about one and a half meters, on 212 mega-
cycles) which the Signal Corps would have
to produce for the AAF.

By mid-1942 the pressure for LW radar
was becoming tremendous and, as so often
happens with new developments, the de-
mand built up suddenly with little advance
warning to the laboratory and procurement
officers. At the outbreak of World War 1I
the American Army had no really portable
early warning radar. It had only the heavi-
est kind of detectors. Even the mobile 268
and 270 could go only where heavy trucks
could transport them. To ship them over
water and to land them was no light mat-
ter. Obviously their weight and bulk would
be handicaps in the island hopping, in the
diversified landing and other highly mo-
bile operations which would figure so
prominently in World War II. What the
Army needed was a detector which could
be packaged for hand-carrying by a small
number of men, landed with the first waves
of an assault, and assembled quickly for
operation whether in the early stages of an
assault or in moving through jungles. LW
radar was wanted now, wanted desperately,
and the pressure for it led to an amazing
variety. Contemplating invasions, the Gen-
eral Staff and the Air Forces wanted at
once all the sets they could get (their plans
already called for upwards of 1,000 sets).
The Air Forces gave them priority over all
other sets except IFF radar. They wanted
them lightweight, and still lighter, and they
wanted sets operating at different frequen-
cies in order to minimize the likelihood of
jamming, an art in which the enemy was
becoming proficient, especially in the 200-
megacycle bandwidth of the original British
LW.

Before the end of the year the LW types
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numbered no less than ten, ten varieties of
SCR-602, either in production or under
development by Research Enterprises, by
the Navy, by the International Telephone
and Radio, by the Bell Laboratories, by
Radio Corporation of America, by General
Electric, and by the Signal Corps Radar
Laboratory. The ten types varied in fre-
quency from the 212 megacycles of the
long-wave British prototype to 1,000 mega-
cycles. They varied in weight, too, from the
1,200 pounds of Type 1, which was a copy
of the British LW, to a 250-pound para-
chute set (SCR-602 Type 7) which Gen-
eral Electric was developing.®

Thus, though last of the long-wave ra-
dars, the SCR—602 was not least in any-
thing but size. Indeed, in its several forms,
it came to be one of the most important
and numerous of aircraft detectors, Only
the first 25 off the production lines of Re-
search Enterprises Limited were exact copies
of the British LW prototype. They were
designated SCR-602-T1. The next 250
productions differed in design and in des-
ignation, which was SCR--602-T6. There-
after, still further modifications of this Ca-
nadian-built British copy resulted in yet
another change of designation, SCR-602-
A. Of all these types of the SCR-602, it
was Type 8, the unique Signal Corps de-
velopment, that proved to be the best.®

This Signal Corps creation, SCR-602—
T8, was destined to become the most efh-
cient set of its type, used late in World War
IT as the AN/TPS-3 (the subsequent
Army-Navy terminology: T for transport-
able, P for radar, S for search). For some
time prior to 1942 the Signal Corps Lab-

® Ground Radar Rpt 1, Wallace Clark & Co.
to Gen Colton, 14 Jan 43, SCR-602. SigC 413.44
SCR-602 No. 2, Dec 42-Mar 43 (RB-1709).

® SigC R&D Hist, cited[n. TT(4]], IV, Pt. 3, projs.
426-A, B, C and D.
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oratories had been working on 600-mega-
cycle radar, radiating waves 50 centimeters
long, intermediate between long-wave and
microwave radar. Dr. Harold A. Zahl, a
Signal Corps radio engineer, had developed
vacuum tube VT—-158 in Signal Corps’ own
thermionic laboratory (organized in 1940 in
order to turn out radar tubes of types so
complex that industry hesitated to attempt
them). The VT-158 was capable of gen-
erating 50-centimeter waves with remark-
able power output in the order of hundreds
of kilowatts, remarkable power for a triode-
type tube at that date. The Laboratories
tried the tube in the various sets, such as in
the SCR-268. But not until the AAF set
up requirements for an LW did the VT-
158 really find its place, in SCR-602-T8.
Type 8, triumphing, would win even AAF
as well as British acclamations, a triumph
indeed for the Signal Corps. Asking for
200 sets, Air Vice Marshal of the Royal
Air Force, R. B. Mansell, told General Col-
ton that ‘“‘this development is one of the
most important in Ground Radar tech-
nique in recent years and that the design-
ers are to be congratulated in producing a
receiver, display and high power transmitter
in a single unit measuring only 42 inches
by 20 inches by 20 inches.” SCR-602-T8,
or the AN/TPS-3, was Signal Corps’ most
substantial contribution to radar after the
ancestral Army sets SCR-268, SCR-270,
and SCR-271.%

% (1) SigC R&D Hist, IV, Pt. 3, proj. 426-D.
(2) Historical Report of the Signal Corps Engi-
neering Laboratories (Ft. Monmouth, 1944), pp.
267, 297-303. (3) Capt Harry M. Davis, Signal
Corps Development of U.S. Army Radar Equip-
ment, Pt. III, Long Range Radar, SCR-270-271
(1945), SigC historical monograph A-3, p. 81. (4)
Lt Col Harold A. Zahl and Maj John W. Marchetti,
“Radar on 50-Centimeters,” Electronics, XIX (Jan-
uary, 1946), 98ff. (5) Ltr, Mansell to Colton, 12
Jun 43, sub: Radar set SCR-602-T-8. SigC
413.44 SCR~-602 No. 3, Apr-Jun 43 (RB-2027).
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SCR-602 TYPE 8 LIGHTWEIGHT
WARNING RADAR
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The remainder of ground radar and all
airborne radar in World War II is essen-
tially, as far as the initial stages of research
and development are concerned, a story of
other institutions such as industrial labora-
tories and especially the Radiation Labora-
tory, under Division 14 of the National
Defense Research Committee, within the
Office of Scientific Research and Develop-
ment. The Signal Corps kept in touch with
the work and took over the final details of
development, inheriting of course all the
multitudinous adjustments necessary to
meet military requirements and to fit the
laboratory design for mass production. So
it was, as already shown, with SCR-582
and 615. They were the Radiation Labora-
tory’s offspring, although the Signal Corps
made many tests and improvements upon
them thereafter to suit military needs and
saw to all the multifarious details of pro-
curement and distribution. So it was also
with two most significant ground radars
which the Radiation Laboratory developed
for use in World War II: the SCR-584 and
the MEW/ short for microwave early warn-
ing, or in AN terminology, the AN /CPS—1.

SCR-58¢, Microwave Tracking or GL,
Gun-Laying Radar

The SCR-584 was a gun layer, the most
successful single application of the micro-
wave ten-centimeter technique to ground
fighting in World War II. It could auto-
matically track an unseen target at night
or in cloud or fog, supplying range, azimuth,
and elevation data to a gun director, which
aimed the guns of a battery. It doubled the
usefulness of big guns. From the time the
584 first appeared on the Anzio beach-
head—-where it enabled gunners to play
havoc with the air attacks of the enemy,

265

who had been successfully jamming the
SCR-268’s there— it was the indispensable
aid to Allied antiaircraft gun batteries. The
584, in co-operation with the proximity
fuze, which was actually a tiny radar built
into a projectile, was to nip the buzz bomb
menace and find new applications—detect-
ing land targets, tanks, and vehicular con-
voys at night.* More 584’s were to be built
in World War II than any other American
radar, except the first, the patriarchal
SCR-268.

Subsequent to first tests of the SCR-584
at the Signal Corps Laboratories in Decem-
ber 1941, the XT-1, the experimental
prototype of the 584, was returned to the
Radiation Laboratory. There the scientists
refitted it with a larger six-foot antenna dish
and stepped up its range.” Next, the set
went to Fort Monroe, Virginia, for further
tests by the Antiaircraft Artillery Board,
then under the Coast Artillery Corps. This
in March 1942. Any skepticism which had
arisen from the first tests at Fort Monmouth
in December 1941, when the range of the
set had proved disappointing, evaporated
during these second tests at the mouth of the
Chesapeake Bay. The range was now far
greater than the 15,000-yard minimum the
service users required. The accuracy was
uncanny. And the set was stalwart, even
in its laboratory-built prototype form.
While it stood upon the sea wall at Fort
Monroe, overlooking Hampton Roads, a
violent storm came up; waves beat against
the wall and salt spray doused the XT-1.
But the morning after, as the set dried out,
it went into action as usual, none the worse
for its exposure. The Antiaircraft Artillery

* Baxter, Scientists Against Time, pp. 11415,
145, 214, 235,

% Guerlac, Radar, pp. 699-700 (Sec C, Ch. VIII,
pp 14-15).
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Board concluded: “The Radio Set XT-1
is superior to any radio direction finding
equipment yet tested for the purpose of
furnishing present position data to an anti-
aircraft director.” The Antiaircraft Artil-
lery Board urged the Signal Corps to stand-
ardize the set and procure it in sufficient
quantities to supply one to each Antiaircraft
Artillery gun battery.®

Two weeks later General Olmstead rec-
ommended that XT-1 be standardized as
gun layer SCR-584, simultaneously asking
a change in the fifth supplemental national
defense appropriation for the fiscal year
1942 whereby 622 sets might be purchased
with funds that had been already allocated
to another gun-laying radar, the SCR—545.
This he had urged after a conference in his
office a few days before with representatives
of General Electric, Westinghouse, the Na-
tional Defense Research Committee, and
the Antiaircraft Artillery Command. Gen-
eral Electric and Westinghouse had been so
optimistic as to estimate completion of the
622 sets by July 1943, whereas the bitter
fact would be that by then actual delivery
would scarcely have begun.”

There were cogent reasons for the delay
of the SCR-584, reasons arising out of both
preproduction engineering changes and pri-
ority problems during production itself.
Some of these the Signal Corps inherited
from the Radiation Laboratory; others re-
sulted from the military characteristics
which the users desired the Signal Corps to
satisfy.

" Proj. 1218, Col Bowen, AAA Bd, CAC, 20
Mar 42, sub: Test of radio set XT-1. SigC 413.44
AAA Bd Rpt 1218 on SCR-584 XT-1 (RB-1524).

“ Ist Memo Ind, CSigO to Chief of Standards
Br, Resources Div, and Chief of Development Br
SOS, 7 Apr 42 (basic missing). SigC 413.44 SCR-
584 XT-1 No. 1, Dec 41-Apr 42 (RB-1386).

THE SIGNAL CORPS

In the spring of 1942 the original XT-1,
despite its potencies, was still a long way
from a usable practical military set. When
the Antiaircraft Artillery Board members
wrote their report after testing the set in
March 1942, they commented that the
XT-1, being a laboratory model, contained
many makeshift parts which rendered it un-
fit as it stood for field use. They recom-
mended some sixteen changes needed to
bring the set up to the military characteris-
tics they desired in the production gun layer.
For example, the Antiaircraft Artillery men
wanted tracking to be as automatic in range
as it was in azimuth and elevation (the lab-
oratory model required hand-aided tracking
inrange). They wanted the antenna mount,
its driving mechanism and pedestal, com-
pletely redesigned, a little matter that was to
prove a severe engineering and production
problem.”® They wanted this set, intended
for short-range gun laying, to include pro-
visions for early warning, illuminating upon
a PPI-type oscilloscope the reflection of
planes many miles away, long before they
came within gunshot.®

In asking this double function, early
warning and gun laying combined in one
radar, the artillerymen were not just con-

% Neither General Electric nor Westinghouse
could undertake this task. The United Shoe Ma-
chine Corporation and the American Machine
Foundry Corporation could not produce in suffi-
cient quantities. Ultimately, the Chrysler Corpora-
tion did the job. As subcontractor to General Elec-
tric and Westinghouse, Chrysler produced for all
SCR-584’s the trailer and the precision mechanism
to elevat