




















































































































































































































MAINTENANCE OF MATERIEL 89 

needed for a specific end item. In an Army made up largely of 
draftees-some of whom must receive their training in a few 
months in order to perform their service in an active theater 
within the two years for which they are drafted-and in an 
Army in which logistic troops must usually be supplemented by 
local laborers, simplicity is essential. On the other hand, the 
increasing complexity of equipment developed in an age of 
rapidly advancing technology makes simplicity difficult to 
attain. 

In World War II, parts were supplied primarily on the 
estimates of the Chiefs of Technical Services, with theaters 
requisitioning more when shortages occurred and reporting 
when excesses were building up. When theaters reached the 
point of requisitioning for their needs, the usual practice was 
to requisition parts based on the rates developed by the service 
chief with little or no adjustment for the variations from those 
rates caused by conditions peculiar to the theater. In some 
cases repair parts were furnished in box lots, each intended to 
provide a balanced supply of repair parts for a specified 
number of a particular end item for a specified time. With a 
section of a depot set aside for parts for each important end 
item, these box lots provided ready restockage. When a new 
supply point had to be established, a certain degree of balance 
was assured by sending box lots. When shipments were mixed 
up en route, they were easy to segregate. When a depot 
moved, it was easy to send forward a small but fairly balanced 
stockage. The system was criticized because some types of 
parts were in excess. Thus, a box lot of %-ton truck parts 
contained, among many fast-moving parts, a steering wheel 
and a rear axle housing, which were seldom required. This 
criticism could have been met by changing the contents of the 
box lots, although it would not have been worthwhile to 
modify box lots already delivered by the manufacturers. 

At the end of the war, we had in Germany a great quantity 
of repair parts, some of which had been repacked and shipped 
a number of times . Documentation had been lost or never 
prepared. It required a major operation, with skilled parts 
specialists sent from the United States, to sort, clean, identify, 
and determine the serviceability of these repair parts and 
return them to stock. If we had not been able to obtain local 
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labor at no expense to the United States, I doubt that the 
operation would have been worthwhile. There is certainly a 
case for a policy of disposing of parts not obviously in good 
condition, not easily identified, or not obviously expensive. 

In Korea, a widespread practice developed whereby units 
removed components from end items prior to turning the end 
items in for higher level maintenance because they had experi
enced difficulty in getting these components by requisition. 
These components were usually held in units not authorized to 
hold them. Maintenance units had to replace these compo
nents, and this caused strange fluctuations in repair parts re
quirements. Units became overloaded, but this was not serious 
because of the degree of stabilization that existed in the 
middle and late periods of the war. The practice was con
demned by the technical services but tolerated, if not encour
aged, by the combat arms. It was overcome only when mainte
nance units refused to accept incomplete end items for repair. 
The best preventive against such practices is, of course, for 
units to be able to obtain parts and assemblies easily when 
required. 

In World War II and Korea the supply chain paralleled the 
command chain. Although the impetus for supply was sup
posed to come from the rear, there was also supposed to be an 
impetus from the front. Thus, having submitted a requisition, a 
supply man was supposed to wait a reasonable period. Then, if 
the item or items required were important, he was supposed to 
visit the next higher echelon, bringing samples of the required 
items if identification appeared to be a problem. If he didn't 
get the supplies there, he went to the next higher echelon and 
his commander to the next higher commander. It was remarka
ble how poorly the supply system worked, particularly for 
repair parts, when this type of follow-up was not used and how 
well when it was used. 

In the early 1950s the Army, in an effort to take advantage 
of new developments, introduced into its supply system Feder
al Stock Numbers (to facilitate the use of parts interchangeable 
between two or more end items), the one-line requisition (to 
eliminate the delay cause by assembling multi-item requisitions 
and then breaking them down among depots for supply), elec
tronic transmission of the data on punch cards (to reduce the 
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time from requisition to delivery), and computerized invento
ries (to maintain inventories up to date without manual inven
torying). Under this system, called the Modern Army Supply 
System, requisitions went to a centralized theater inventory 
control point, which directed a depot having the item in stock 
to ship. Thus, a unit in Vicenza tactically based on a line of 
communications from Leghorn could not requisition on a 
depot in Leghorn. Rather, its requisition went to Maison Fort 
in France, which directed shipment from any depot having the 
item and from which shipping· costs were low. This system put 
a tremendous burden on the theater communications network. 

It also broke the clear-cut line of responsibility for supply 
so that if supply failed to arrive, it was difficult to place re
sponsibility. If radio communications failed or were jammed, 
the whole system would break down. If a requisition had to go 
to the United States, it was automatically forwarded to an 
appropriate U.S. depot for supply without editing, and neither 
intentional nor unintentional errors were caught. For example, 
a sergeant in Europe requisitioned an expensive turret lathe . 
There was no shortage, the lathe was not authorized to his 
unit, nor did his unit have a special need for one; the sergeant 
had just always wanted one. It was delivered. Of course, most 
errors were not intentional. Some were errors in identifying 
the proper Federal Stock Number or in copying its many 
digits. These caused erroneous deliveries or delays while the 
proper number was sought. Other errors were caused by re
requisitioning hard-to-get items. Inventories were maintained 
at the theater inventory control point and corrected by reports 
of transactions at depots. Depot commanders had no knowl
edge of the inventories in their own depots, nor were physical 
inventories made to verify or correct automatic data processing 
inventories. Parts in depots were stocked by number. Gone 
were the days when, as a last resort, a supply man could take 
in his hand an unserviceable part of a Reo 2 %-ton truck for 
which he had been unable to secure a replacement, go to the 
Ordnance depot upon which he was based, find in the depot a 
section devoted to parts for the Reo 2 %-ton truck, find the 
parts man in charge of the section who was familiar with parts 
for the truck, and get the part. 
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When I became Deputy for Logistics in 1955, this Modern 
Army Supply System was in operation. It was working poorly. 
The problem I faced was whether or not to keep the system 
and hope that, by modifying the procedures and training the 
personnel, its advantages might be retained and its weaknesses 
reduced. The alternative I considered was initially to limit the 
use of the automatic data processing equipment to the per
formance of the functions that we had previously found to be 
essential and so had performed manually-but to perform 
them faster and with a higher degree of accuracy. Only after 
this basic system was operating effectively would we expand it 
to take advantage of any of the capabilities of the equipment to 
perform the additional functions that it was then performing 
unsatisfactorily under the Modern Army Supply System. I 
probably made the wrong decision. I kept the Modern Army 
Supply System with minor modifications. The system, with 
some additional modifications, is still in operation. It still 
works poorly. Even reaction speed, which was supposed to be 
one of its principal advantages, has never lived up to expecta
tions . The modified system now in operation has been sur
veyed extensively and many causes of failure and delay have 
been identified. The lack of simplicity, the impracticability of 
follow-up, and the probable collapse in the event of communi
cations difficulties appear to me to be the major weaknesses. 

If much heavier stockages were held at each level, perform
ance of the supply system could undoubtedly be improved
except in the accumulation of excesses. However, Army units, 
even depots, must be able to move on short notice, so stocks 
must be held down to critical and fast-moving items. When I 
was Deputy for Logistics, we introduced a system that included 
"prescribed load lists" for the stockage of fast-moving items 
and relied primarily on cannibalization for the provision of 
slow-moving "fringe" items. Fringe items, which included most 
repair parts, were required seldom and usually in lots of only 
one. In war there are usually many more damaged end items 
than can be repaired anyway. The parking for cannibalization 
at each direct support unit of at least one end item of each 

important type would provide a ready source of slow-moving 

fringe items. On rapid unit movements, items undergoing can-
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nibalization could be abandoned and replaced at the new loca
tion by other damaged items. 

In time of peace it was intended that, if no damaged end 
item were available, undamaged end items would be used. This 
was supposed to be limited to some extent by judgment. For 
example, new and expensive end items for cannibalization 
might be permitted only to general support maintenance units. 
The reduction in requisitioning was expected to more than pay 
for the cost of even new items cannibalized in peace. Supply 
time of fringe items would have been tremendously reduced. 
This system was prostituted as a result of a misguided inter
pretation of economy that not only indicated that serviceable 
or slightly damaged end items should not be cannibalized 
(leaving no source for fringe items except requisitioning) but 
even required that items cannibalized should be disassembled 
and the parts picked up on stock records, this increasing paper 
work and reducing mobility. 

Reasons why the problem of management of repair parts recurs. 
Repair parts are in tremendous variety and difficult to iden

tify. Federal Stock Numbers contain many digits and are the 
source of many errors. The system in use makes follow-up of 
unfilled requisitions difficult. It places a tremendous load on 
the available communications. It is not delivering the parts 
required in a reasonable time, and some not at all. 

Form in which the problem of management of repail" parts will probably 
recur. 

As combat units continue to be unable to secure promptly 
the parts they require, the problem will arise in the form of a 
requirement to redesign the system either in whole or in part 
to secure greater simplicity, greater reliability, and greater mo
bility, or any combination of these. 





CHAPTER 7 

Intertheater Transportation 

Overseas operations give rise to many transportation prob
lems. Although some of these problems are primarily the re
sponsibility of the Navy or Air Force, almost all of them have 
important implications for the Army since it is the Army that 
must be transported and supported overseas. The Army 
should therefore be prepared to influence their solution influ
ence on their solution. The areas in which I have particularly 
noted that problems recur are: 

1. The speed of initial deployment overseas. 
2. The balance between sealift and airlift. 
3. The best method of moving seaborne cargo ashore. 

Speed of Initial Deployment Overseas 

During and since World War II, and particularly since we 
became interested in Southeast Asia, a great deal of thought 
has gone into speed of initial deployment. The concern has 
been both speed of deployment to NATO in Europe and 
speed of deployment to Asian areas on the fringe of the Com
munist bloc. There has been two assumptions: that the early 
arrival of U.S. forces in the objective area might well be criti
cally important and in some cases decisive and that a smaller 
force delivered quickly might accomplish as much as a larger 
force delivered later. 

Before an answer can be given to the problem of hm·.., 
rapidly we can place a force of a specified size in a specified 
area, many questions must be resolved. For example, an im
portant question is whether the movement is primarily for the 
psychological effect of presence or if the force is expected to 
engage in heavy combat. If the movement is for a psychologi-
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cal purpose like showing the flag, the force could be moved 
with little more than individual equipment, but if the force is 
expected to fight, it should be moved with full combat equip
ment and reserve supplies. The second type of movement 
requires, in terms of tonnage per man, many times the amount 
of the first. Normandy was at one extreme end of the scale; we 
knew we would fight a first-class enemy. The initial movement 
to Korea was less extreme; we expected a much less deter
mined and competent enemy and did not take the time to 
complete the organization and equipment of the troops. Leba
non was further down the scale. Although primarily psycholog
ical, the force went with most of its equipment and some 
supplies, which added to the psychological-political effect, 
demonstrating a stronger determination than a mere landing 
would have indicated. 

Once the size and composition of the force and the mission 
it is expected to accomplish are decided, there are many pre
paratory measures that can be taken to increase the speed with 
which deployment can be accomplished. It is entirely practica
ble to take preparatory measures for a very rapid deployment, 
but most of them must be initiated well in advance, and their 
costs are high. For example, we are now withdrawing troops 
from Vietnam. If we wished to redeploy them to Vietnam, 
they, their equipment, and their necessary supplies would be 
available and could be moved in record time because the line 
of communications between the United States and Vietnam is 
operating at a large capacity. However, it required serveral 
years to establish this capacity. When the question arises as to 
how long it will take to deploy a specified force into an over
seas area, the problem becomes one of determining what pre
paratory measures need to be taken, at what time and at what 
cost, and how fast they can be accomplished. The preparatory 
measures that need to be taken vary with the geographic loca
tion of the objective area, with the situation in the objective 
area, with the strength and condition of the troops to be sent, 
with the degree of governmental support behind the operation 
and with many other influences. 

The prepartory measure that probably requires the longest 
time is the provision of the specialized transportation that 
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would in many cases speed up the deployment. The develop
ment and production of the C-SA aircraft, the roll-on, roll-off 
ship, the fast-deployment logistic ship, and the larger types of 
landing craft are examples. The economics of peacetime use 
can limit the provision of these aids to rapid deployment. To 
the extent that they cannot be economically utilized in peace to 
move military cargo, they compete for funds with combatant 
aircraft and ships. The case for the C-SA is particularly strong 
because it is economically usable in peace and it avoids the 
threat of the nuclear submarine in war. The case for the roll
on, roll-off ship is good because it moves cargo in peacetime 
almost as cheaply as commercial shipping (making up for car
rying less than normal tonnage by requiring far less than 
normal time to load and unload) . The case for the fast-deploy
ment logistic ship is less strong because it is a very special
purpose ship that is less economical to operate in peace and 
therefore competes for funds with Navy combatant ships. The 
same applies to the larger types of landing craft. 

Another preparatory measure that may require a long time 
is the construction or improvement of airports and seaports. 
The airports and seaports of the United States are adequate 
for almost any level of overseas movement, except as regards 
outshipment of ammunition, bombs, and missiles, where safety 
provisons for the local civilian population cannot meet Coast 
Guard standards. Adequate facilities are found in few potential 
objective areas. Improvements are virtually always required. 
When no facilities exist, construction is a matter of months or 
even years. 

With airports well spaced across the Pacific, along the 
southern fringe of Asia, along the Mediterranean, and across 
the Atlantic-all in use by the Military Airlift Command-the 
United States now has some capacity for air movement virtual
ly anywhere in the world provided there is an adequate air 
base in the objective area. Two questions, however, normally 
arise: one is the diplomatic question of authority to use air
ports and to make overflights of foreign territory for the pur
pose of the specific movement intended; the other is the ques
tion of the improvement, maintenance, stockage, and operation 
of the airports to be used. 
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Other nations can be very sensitive to the purposes of 
flights over their territories and to the use to which even U.S. 
operated bases in their territories are put. Prior agreements in 
which the specific purpose of the intended movement was not 
contemplated are of doubtful value. Refusals are common. For 
example, in the Lebanon crisis of 1959, Greece, although our 
ally in NATO, refused permission for U.S. troops going to 
Lebanon to overfly Greek territory. When we first sent troop 
detachments to Vietnam, India, although a recipient of U.S. 
aid, refused permission for U.S. troops to overfly Indian terri
tory. Even if clearance is obtained, any air base that must 
sustain unusually heavy traffic has to heavily stocked with fuel 
and repair parts and manned with personnel for servicing and 
repairing aircraft and maintaining runways. This is a major 
requirement. Just how major was indicated by a computation 
made when we first became involved in Vietnam. This compu
tation indicated that it would require as much time to make 
these preparations at the necessary air bases as it would to 
transport the first troops to Vietnam by water. 

Since most commercial cargo moves by sea, existing sea
ports usually have far more capacity than existing airports. 
More way stations are usually available and already fairly well 
stocked with fuel. Ships can either make the round trip without 
refueling or can refuel at some port en route without encoun
tering the sensitivity about airports. The high seas are open to 
transit, so diplomatic clearance is required only if movement is 
to go through claimed territorial waters or through the Suez 
Canal. If port capacity in the objective area is inadequate, the 
need for new construction can usually be temporarily avoided 
by using landing craft, although the initial movement will usu
ally be slowed down by the need to move the landing craft to 
the port of debarkation. 

Aircraft and ships are scattered all over the world . Few 
active ships are empty and available in home ports. The assem
bly of shipping for a large movement is a matter of several 
weeks or even months. We do have a large number of older 
cargo ships in storag·e, but the time required to put such ships 
back in commission is considerable. Aircraft are more readily 
available than ships because their turnaround time is so much 
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less. Both ships and aircraft have important commercial mis
sions that cannot be suddenly discontinued without serious 
disadvantages. In World War II the British Import Program, 
required to keep the British economy running, was given prior
ity over strictly military requirements. As railway passenger 
service in the United States declines, our ability to withdraw 
commerical aircraft for military service will also decline. Fur
ther, the aircraft and ships we assemble must be protected. 
Depending upon the capabilities of the enemy, naval escorts 
for our ship convoys, air cover for our transport aircraft ap
proaching the theater, and security for our ports and airports 
in the objective area may need to be provided. 

There is always a considerable number of individuals in 
each unit who are not available for combat service overseas: 
those sick, those absent without leave, those attending schools, 
those whose term of service is approaching its end, those 
facing trial by general court matrial, or those restricted by 
political measures (such as, at one time, those brought into the 
Army for service in the Western Hemisphere only). Replacing 
these men and filling any personnel shortages that already 
exist with qualified personnel can cause a serious delay. When 
we sent troops to Iceland before we entered World War II, 
one of the first requirements was for an Engineer battalion. By 
transferring men from the other battalion of the same regi
ment, the first battalion was made ready in a few days. This 
however rendered the second battalion entirely unfit for over
seas service and, when it was called for, a delay of several 
weeks was required, and even then the battalion was handi
capped by an excessive number of replacements. An expedi
tionary force can be kept ready at all time, but at the expense 
of personnel turbulence throughout the Army that the Army 
itself has generally been unwilling to accept. 

It is the nature of our democracy that we do not often take, 
in advance, all or even many measures to permit rapid inter
vention in any foreign area. This is probably because any overt 
preparation that has not been publicly debated and cleared is 
subject to congressional challenge and diplomatic embarrass
ment. We can therefore keep troops in Europe under NATO, 
as a sort of extension of World War I; troops in Japan and 
Korea, as a sort of extension of World II and the Korean War; 
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and troops in Thailand incident to the war in Vietnam. But in 
none of the ways mentioned, nor in World War I or Lebanon, 
did we decide in advance to be prepared to intervene rapidly 
and take many of the concrete measures that would facilitate 
such intervention. 

We have taken some measures. In an effort to make the 
best use of airlift in expediting initial deployment, forward 
stockage of equipment has been used. The maximum use of 
forward stockage has been made in Europe, where division sets 
of equipment have been stocked with a view to flying the 
troops to their equipment. This requires a heavy investment in 
depot space and in personnel to maintain the equipment in 
storage and make it ready for issue. It also involves the pro
curement of two sets of equipment for the same division. As 
equipment depreciates in storage or becomes obsolete, it must 
be replaced in both division sets. 

A lesser degree of forward stockage has been used when 
troops are not in the objective area. This has included storing 
heavy and bulky equipment and supplies such as tanks, trucks, 
heavy engineer equipment, 'artillery, and ammunition in an 
area in which U.S . troops are already stationed that is part way 
to one or preferably several objective areas . This measure has 
the great advantage of reducing depreciation and obsolescence 
through issue to the local troops of equipment from the for
ward stockage and replacement from the United States. 

We have provided, under foreign military aid, military 
equipment and supplies for the troops of countries in whose 
interest we might intervene. If such countries are threatened, 
whether from without or within, they must fight in their own 
defense; else we are unlikely to intervene. If their troops are 
not overwhelmed, they can hold seaports and airports open to 
facilitate our troop movements. If they are overwhelmed, the 
problem ceases to be rapid intervention and becomes massive 
intervention. But in regard to forward stockage, another possi
ble approach would be to issue to a threatened country, 
through foreign military aid, more than enough stocks for its 
own forces. An American expeditionary force could then 
borrow back some of the bulky or heavy items. This approach 
has been considered but, so far as I know, never used. 
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The speed of movement to an objective area is thus not a 
simple question of how fast an airplane can fly or a ship can 
sail. It is a complicated problem in which there are many 
factors, and these factors can be greatly changed by prepara
tions that require time and money and that reveal our inten
tions. 

Reasons why the problem of speed of deployment recurs. 
Each time the deployment of troops to some area of the 

world is studied, one of the problems raised is how quickly 
deployment can be made. 

Form in which the problem of speed of deployment will pmbably recur. 
The form in which the problem usually recurs is with re

spect to the degree to which some measure relating to trans
port means-forward stockage, reserve fleet, air-transportable 
equipment, for example-will increase the speed of deploy
ment to some critical objective area. The problem may recur 
just as the overall question arises of how fast military support 
of a specified size can be provided to some specified area. 
Perhaps the most general form in which the problem will 
probably recur will be as a requirement for a methodology, 
preferably computer assisted, by which the influences on the 
speed of deployment to any area can be varied among possible 
values and the effect of any combination determined. Such a 
methodology, applied in a war game, should give valuable 
information. 

Balance Between Sealift and Airlift 

Movement by air overseas is much faster than movement by 
sea, but capacity is more limited. In commercial practice, air 
carries overseas something less than 5 percent of freight, water 
over 95 percent. Air transport can be increased to perhaps 15 
percent, but this increase is not a matter of aircraft alone but 
of building, manning, stocking and operating bases on the 
route to the objective area and in it. Even when an air line of 
communications is in full operation, its capacity can be greatly 
increased only by such measures as moving in additional air
craft maintenance personnel, and in runway maintenance 
equipment and personnel, increasing stockage of fuel and 
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parts, and perhaps building additional runways, hardstands , 
and fuel storage. 

Movement of resupply by air instead of water cuts order 
and shipping time less than the difference in transit times 
would indicate. If an overall order and shipping time by water 
is forecast at 120 days, a reduction of transit time from 20- 30 
days by water to 1-2 days by air does not reduce order and 
shipping time proportionally. Expediting action all along the 
line is also required if a major speedup in delivery is to be 
accomplished. This involves such measures as special requisi
tions, granting of priority, elimination of editing, direct com
munication to the supplying depot, priority for picking and 
packing at the depot, lighter packing, air or express shipment 
to the aerial port of embarkation, prompt loading, prompt 
departure of loaded aircraft, prompt unloading of aircraft at 
overseas air bases, and prompt forwarding of freight to desti
nation. This movement can of course be further speeded if the 
same plane picks up freight at the depot and delivers it to the 
air base of ultimate destination. But this measure is practical 
only in special circumstances, not for general-purpose freight 
movement. The larger and more varied the tonnage to be 
moved, the less expediting action is workable. The effect of a 
combination of air movement and expediting action has re
duced order and shipping time for Vietnam from an average of 
98 days for routine handling and shipment by water to 43 days 
for expedited handling and shipment by air. Air transport is 
therefore still basically a supplementary means of overseas 
transport particularly adaptable to the movement of personnel 
and high-priority, lightweight cargo . 

In every overseas operation, our buildup in the area initial
ly occupied must be faster than what the enemy can accom
plish lest we risk early defeat. The time for initial deployment 
should therefore be reduced as much as possible. Airlift is one 
of the means of expediting deployment, and its maximum use 
must therefore be considered in the early phases of any over
seas operation. So far as I know, the German conquest of 
Crete has been the only overseas operation in which the whole 
force was delivered into the objective area by airlift. This was a 
Pyrrhic victory. The losses were so heavy that the Germans 
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were never able to mount another such effort. All deployments 
since then have been made primarily by sealift, with airlift in a 
strictly secondary role. This does not necessarily hold for the 
future as the airlift available steadily increases and as more and 
more airbases are built all around the world. Changed condi
tions must be evaluated for each operation planned in the 
future. 

In the later phases of any overseas operation, rapid resup
ply of critically needed personnel and materiel gives airlift a 
particular advantage. This was the type of use of airlift that the 
United States has made in World War II, Korea, and Vietnam. 
The practice has been to have the staff of the overseas theater 
decide on the utilization of the airlift tonnage from the United 
States allotted to the theater. 

Finally, airlift avoids the nuclear-powered submarine threat, 
which may cause heavy losses of shipping in any war in which 
the Soviet Union takes part. 

Reasons why the pmblem of the balance between airlift and sealift 
recurs. 

In the planning for every overseas operation, the problem 
of how best to use available airlift arises. In preparing the 
Army's recommendations for procuring ships and aircraft for 
military lift, the most desirable balance for the more important 
contingency plans should be considered. 

Form in which the problem of the balance between airlift and sealift will 
probably recur. 

The problem of this balance arises in the form of a require
ment for recommendations concerning the procurement of 
such items as the C-5A aircraft and the fast-deployed logistic 
ships. It arises with every requirement for the preparation of a 
contingency plan for an overseas operation. 

Moving Seaborne Cargo Ashore 

Delivering ships to an overseas theater is primarily a Navy 
problem, but moving troops and cargo ashore is a problem in 
which the Army has an important and sometimes a primary 
interest. 

Shipping immobilized offshore for unloading is highly vul
nerable to submarine attack. Shipping in port offers a concen-
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trated and highly vulnerable target for air or missile attack. 
Moving troops and cargo ashore in minimum time and with 
minimum loss is a basic requirement of overseas operations. 
The speed with which troops and cargo are moved ashore 
reduces the period of maximum vulnerability. It also reduces 
the shipping and port facilities required. Matching up ports, 
ship, port equipment, and port personnel for effectiveness and 
speed is a critical problem. , 

Although it is possible in fair weather to make an initial 
landing on an open beach, ports are an early necessity. If they 
are blocked, they must be opened; if they are damaged, they 
must be repaired; if none are available, they must be built. In 
World War II, parts such as Naples were frequently damaged 
by our own bombing prior to their capture. If damage by our 
bombing was light, demolitions were carried out by the enemy 
prior to his evacuation, as was done at Leghorn. Both exam
ples resulted in extensive destruction of port facilities and 
equipment necessary to the operation of the port. Piers, rail
way culverts, bridges, and tunnels blown, tracks cut, cranes 
destroyed or evacuated, and power generation facilities de
stroyed. In addition, ports were blocked with sunken ships, 
cranes, and harbor craft. This must all be considered in ad
vance so that the attacking forces bring with them equipment 
to replace what has been carried away or damaged beyond 
repaIr. 

Port construction where no port existed was accomplished 
in World War II for the Normandy landings by the sinking of 
Phoenixes and hulks to form harbors on open beaches. Ports 
were unblocked and repaired in World War II by Navy marine 
salvage teams and Army engineers working together. These 
units acquired many of their skills by experience in that war. 
The Germans became more skillful at blocking and damaging 
ports and the Americans more skillful at unblocking and re
pairing them as the Mediterranean campaigns required, in suc
cession, the opening of the ports of Bizerte, Naples, Leghorn, 
and Marseilles. Opportunities for good training in this area in 
peacetime are rare. 

In World War II, ports were vulnerable targets . At Bari we 
lost 16 ships, 38,000 tons of cargo, and 1,000 casualties in one 
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air raid. With the development of missiles, ports have become 
more vulnerable. After World War II, in an effort to ensure 
dispersion of shipping in port in any future European war, the 
NODEX exercises were held periodically. These exercises in
volved selecting locations, dispersed for protection against nu
clear attack, along the Garonne estuary and the western coast 
of France where up to five ships could be anchored or berthed 
and unloaded. A new location was supposed to be tried out in 
each exercise to test the adequacy of anchorages, the effect of 
tides and currents, and the accessibility to roads and railroads, 
and to determine what should be done in the event of war to 
make the location suitable for use as a small port. 

Ports offered no great problem in the Korean War. Pusan 
was a fine port and was always in our hands . Inchon and 
Wonsan were captured undamaged, although Wonsan was 
heavily mined. In Vietnam inadequate port capacity forced the 
construction of a new port at Cam Ranh Bay, where the 
DeLong pier was used to expedite operations. Developed after 
World War II, the DeLong pier is a prefabricated pier that can 
be floated into place and then jacked up on its own piles. 

Most of the cargo for overseas theaters must be carried in 
commercial shipping. Special-purpose shipping is necessary in 
many cases, particularly LSTs and smaller landing craft, but 
such craft are generally uneconomical to use in peacetime and 
in reality compete for funds with combatant ships . The LST, 
however, proved itself in World War II and Korea. It was 
invaluable at Anzio, when most cargo was delivered in loaded 
trucks . These were driven ashore, unloaded, and driven back 
on board the LST, which sailed the same night it arrived. The 
speed with which an LST can be loaded and unloaded of 
vehicles make it economical for use in peacetime when short 
hauls are required as between Japan and Korea. 

After World War II the military pioneered the use of an 
overseas shipping container that, among its other advantages, 
speeds up cargo handling. The much larger commercial con
tainers now coming into use speed up cargo handling still 
more. The military can foster this militarily desirable commer
cial development by using containers for shipping in peace
time. 
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Vehicles are an important part of military cargo. Their 
movement requires a disproportionate amount of space for 
their weight. During World War II, this disproportion demand
ed the partial disassembly of manufactured vehicles and crating 
for shipment in twin or single-unit packs. Although this prac
tice made cargo handling less difficult, it required complicated 
reassembly. The roll-on, roll-off ship was developed after 
World War II to handle vehicles. It is valuable militarily in that 
it reduces the time of great vulnerability of shipping in over
seas ports in war and avoids disassembly, crating and reassem
bly of wheeled vehicles. 

Speed of unloading can be greatly facilitated by port equip
ment appropriate to the port to be used. Mobile cranes, float
ing cranes, rough terrain forklift trucks, harbor craft, and am
phibious vehicles are all valuable under certain conditions. In 
over-the-beach operations, amphibious vehicles such as the 
amphibious 2%-ton truck (DUKW) in World War II were par
ticularly valuable because they could deliver cargo directly 
from ships to dumps, avoiding the vulnerable and slow cargo 
transfer operation that would otherwise have been conducted 
at the water line. Heavy-lift helicopters promise to be valuable 
in this type of operation provided the ships are suitable for the 
operation of helicopters. 

Reasons why the problem of moving seabome cargo ashm·e recurs. 
The success of any major overseas operation depends heav

ily upon the efficiency and speed with which cargo is moved 
ashore. Every new possibility that might improve our capability 
in this sensitive area should be carefully evaluated. The prob
lem will recur whenever an overseas operation is planned and 
the adequacy of the means available to get cargo ashore rapid
ly is considered. It will recur each year when the budget is 
developed and the decision is made concerning what landing 
equipment should be procured by the Army or recommended 
by the Army for procurement by other agencies. It will recur 
whenever consideration is given to the development or pro
curement of new types of ships or new types of port equip
ment. 
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Form in which the pmblem of movzng seaborne cargo ashore will prob
ably recur. 

The problem will recur in the form of a requirement to 
determine the equipment that should be provided for a specific 
overseas operation or that should be procured and kept on 
hand as a general-purpose reserve. It will recur as a require
ment for recommendations as to any concepts of ship-to-shore 
cargo movement or new types of cargo ships or new pieces of 
landing equipment. 





CHAPTER 8 

Production for War 

For many years the Army has supported the proposItIOn 
that supply readiness for war should be provided partially by 
reserve stocks on hand, partially by production lines in oper
ation, and partially by production lines in mothballs. It also 
emphasized that the size of the reserve stocks ideally must be 
great enough to fill wartime requirements until the rate of 
production can reach the established rate of consumption. The 
Army Staff has also favored the assumption that any war will 
start without a preliminary period of strained relations in 
which production can. This provision of reserve to last from D
day until production equals consumption, called the "D-P Day 
Concept," has usually been considered theoretically reasonable 
by most national administrations. But the initial cost would be 
so great, the cost of storage and maintenance would be so 
high, and the effect of obsolescence would be so severe that no 
budget has ever provided for more than a very small fraction 
of either the reserve stocks or the production capacity re
quired. It has therefore been necessary for the Army to con
centrate its efforts on securing the greatest practicable degree 
of material readiness from the funds made available. 

Some of the more important questions involved in arriving 
at an overall plan of how to achieve the best possible degree of 
materiel readiness include: 

1. What items should be provided for by stockage or pro
duction capability? 

2. What production lines should be maintained in active 
operation and what reserves should be stored and maintained? 
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3. What is the vulnerability of the production base to nucle
ar attack, and what are the plans for recovery from the results 
of a nuclear attack? 

Items To Be Provided for by Stockage 

or Production Capability 

The Army has usually been able to have its requirements 
met for the initial equipment and peacetime training of its 
active units. It has never had its supply requirements met for a 
possible future war, so it has to determine those items for 
which to make a substantial provision and those items for 
which to make little or no provision. This decision has to be 
made with respect to each specific item. When I was in logis
tics in the Department of the Army, I had a study made, and 
kept alive by frequent revision, that evaluated various factors in 
regard to each important item of supply in order to reach a 
determination as to the degree of readiness that should be 
provided for that item and how it should be provided. The 
more important factors were criticality to combat, rate of obso
lescence, rate of depreciation in storage, availability of com
mercial substitutes and cost. If an item was highly critical to 
combat, a substantial provision was made for it. The other 
factors influenced how the provision was made. 

Weapons and communication equipment were high on the 
list. Administrative and special-purpose equipment were low. 
For example, tanks were high because they were among our 
principal items of fighting equipment. Armored personnel car
riers were a little lower because, although they brought the 
infantry to the battlefield fresh and gave some protection 
against enemy fire and radioactive fallout, infantry could move 
without them. Observation aircraft were high; transport air
craft, relatively low. 

Most newly developed items in areas where the state of the 
art is changing are subject to extensive modification as use in 
the field brings out weaknesses and possible improvements. 
Such items, if bought in great quantity, quickly become obso-



PRODUCTION FOR WAR 111 

lete and therefore, to my study concluded, were not to be 
bought to be placed in reserve. Rather, reliance to replace 
consumption was to be placed on expanding in war production 
lines that had been kept operating slowly in peace. Helicopters 
and missiles were in this category. 

For items critical to combat that depreciate rapidly in stor
age, reserve stocks were to be limited to quantities that would 
be used up in peacetime training and reliance was to be placed 
on production capacity. Dry-cell batteries were an example. 

Although not as suitable for field use and not as standard
ized as military items, many commercial items can be used 
satisfactorily as substitutes, particularly in training. Similarity 
between commercial items and the corresponding military 
items makes the conversion of manufacturing facilities to war
time production easy. Large reserves of such items were not to 
be procured. General-purpose cargo vehicles were in this cate
gory. 

The cost of individual items is considered before they are 
standardized and included in Tables of Organization and 
Equipment. The cost of an individual item entered into the 
problem of providing equipment readiness primarily as an in
fluence on how high a level of readiness was to be provided 
and by what means it was to be provided, i.e., by stocks in 
storage, by production facilities on standby, or by a production 
line in operation. Thus medium tanks, which were among the 
items most critical to combat, had to be provided for. They 
could not be bought for stockage in great quantity because of 
cost. Because of the threat of obsolescence, it was desirable to 
depend as much as practicable on a going production line. We 
had equipment for three production lines. We sought to keep 
one line as thoroughly modernized as possible and operating 
at a very low rate. We sought to keep the others as modern
ized as possible but in storage. Modernization was accom
plished for all three lines through an annual contract. When 
the operator of the going production line lost the competition 
for the next annual contract, his production line was placed in 
storage. The new contractor was required to modernize and 
activate one of the production lines that was previously in 
storage. 
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Reasons why the problem of items to be provided for by stockage or 
production recurs. 

As new items are developed or new production methods 
are devised or as changes arise in the probability of occurrence 
of various possible future wars, the criticality of specific items 
to combat changes, as does the justification for their stockage 
and production. All should therefore be redetermined. 

Form in which the problem of items to be provided for by stockage or 
production will probably recur. 

The problem recurs during development of each annual 
budget in the form of a requirement for a decision that speci
fies the items for which funds will be sought, whether for the 
provision of reserves, for the maintenance of reserves, or for 
ensuring industrial readiness. 

Production Lines To Be Maintained 
in Active Operation 

The requirement for going production lines and for materi
el reserves varies greatly among the three military services. It 
takes so long to build new combatant ships that the Navy must 
be maintained basically as a force in being, since it has to fight 
any war, except the longest ones, primarily with the ships on 
hand at the beginning of the war. Army equipment, on the 
other hand, takes a relatively short time to produce, so the 
Army can be, and is, basically a mobilization base. The Regular 
Army is not usually large enough in peacetime to fight even a 
brush-fire war. It has expected to be expanded after an emer
gency arises . While it is being expanded, materiel can be pro
duced. The Army therefore depends for materiel primarily on 
production after an emergency arises . Heavy aircraft take more 
time to produce than Army types of materiel but less time than 
ships. The Air Force is in between the Navy and Army. It is 
primarily a force in being but must rely more heavily than the 
Navy on new production after an emergency arises . 

Since the Army is going to be expanded after an emergency 
arises and equipped primarily from production initiated or 
expanded at that time, it is important that there be at least one 
going production line for each critical item. This production 
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line should be frequently modified so that it is producing the 
best model that has been developed of that critical item. The 
production line itself should be thoroughly modernized so that 
if an emergency arises that requires the establishment of addi
tional production lines, industry has an example to copy and 
experienced personnel to advise and assist in installation and 
initial operation. 

In the late 1950s great political pressure was exerted to 
eliminate the Army's arsenals and rely entirely on industry. 
The Army's response was based primarily on the the fact that 
there are many items critical to combat for which there are no 
close commercial counterparts and for which production is not 
kept going continuously. For such items there is no "captive" 
industry. When new production is needed after a period in 
which there has been none, many difficult problems arise. The 
previous manufacturer may be producing some other impor
tant item and thus unable to undertake the new production, or 
a competitor may win the new contract. In such cases the new 
manufacturer has to depend upon records and the cooperation 
of the previous manufacturer. Even with the best of coopera
tion, which is uncertain, there will be some loss of know-how 
because of inexperience, new personnel and confusion in the 
transfer of records . There is often the question of the proprie
tary rights of the previous manufacturer. Regardless of wheth
er the previous manufacturer or a new one wins the contract, 
there is often a major time loss because the manufacturer 
starts to redesign any equipment or procedures that require 
change because of modification in the end item or because of 
the introduction of new manufacturing processes only after the 
awarding of the contract. 

For each important item not in continuous production by a 
commercial concern, the Army needs its own flexible facilities 
that can do research and development work and also maintain 
in their personnel the knowledge of how to establish an effi
cient production line or, better, facilities that keep in operation 
a production line of limited capacity producing the best item, 
with the best production equipment, with highly competent 
experienced personnel. New manufacturers then have access to 
an operating model and to experienced personnel who can 
assist them in initiating production of the required item. The 
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Army's solution to the problem of prompt procurement in an 
emergency relies on its arsenals in conjunction with such com
mercial production lines as it can keep in operation. 

During the period while I was Deputy for Logistics, it was 
then Army policy to spread production for the initial provision 
of any new item over five years or more, so as to keep produc
tion lines running, although slowly, and to introduce improve
ments into going production lines as soon as the responsible 
Chief of Technical Service felt they were desirable and worth 
the cost. The object of this approach was to have as many 
critical-item production lines as possible going before any 
emergency and to have them producing the best possible item. 
When it became necessary to expand production to the maxi
mum, we would thus already be producing the item we wanted 
and there would be no delay to work out manufacturing proce
dures or to test the end items, as improved, before expansion 
of production could be accomplished. Admittedly, contracts 
negotiated with the more competent manufacturers were pref
erable to wide-open competition. Also, it was accepted that 
some contractors would endeavor to increase their profits by 
negotiating high charges for engineering changes . Our protec
tion against excessive charges was the judgment of the con
tracting officer and the necessity for contractors to protect 
their reputations in order to secure future contracts. 

The conflict that is continually waged is that of economy 
against quality. Voltaire's comment that "the budget is the 
enemy of the good" may apply in many circumstances, but it is 
not valid for military materiel, as I sought to bring out in my 
discussion of cost-effectiveness in Chapter 5, above. 

Reasons why the problem of production lines to be rnaintained in active 
operation recurs. 

There is little argument as to the desirability of having 
production lines in operation at the outset of an emergency. 
The question is, How much is it worth to have a production 
line in operation and modernized? This question arises when
ever the production of an item is planned and whenever an 
engineering change is considered. 
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Form in which the problem of production lines to be maintained in active 
operation will probably recur. 

The problem will probably recur as a requirement for a 
recommendation as to how the procurement of anyone of the 
items particularly critical to combat should be planned. It is 
sure to recur when there is some threat to the security of the 
United States strong enough to change the accent from cost 
reduction to increased military capability. 

Storage and Maintenance of Reserves 

In addition to the initial cost of reserves, the costs of 
storage and maintenance exert a strong influence against the 
buildup of heavy stockages. Few items can be stored without 
deteriorating, and many require a considerable amount of care 
but still deteriorate. Canned goods deteriorate. Fabrics dete
riorate. In spite of the most careful packing and storage, both 
the propellant and the high explosive in conventional ammuni
tion deteriorate. Mechanical items of all types deteriorate, es
pecially when two parts made of dissimilar metals touch and 
electrolysis takes place. Rubber-composition parts and rubber 
insulation on wires deteriorate. The rate of deterioration of 
some mechanical items is slowed if they are operated occasion
ally. Rubber deteriorates more slowly if it is stored in nitrogen. 
Many items will deteriorate more slowly if they are stored 
under conditions of controlled temperature and humidity. 
Generally speaking, various measures can be taken, each at a 
certain cost, to slow deterioration, but some deterioration still 
takes place. This indicates the desirability of rotating stocks, 
that is, issuing the oldest first. 

During the period of storage, obsolescence also takes place. 
The rate of obsolescence is particularly critical where the state 
of the art is changing rapidly, such as for missile and electronic 
items. The cost of keeping reserves on hand, then, is the cost 
of storage and maintenance in storage plus the reduction in 
value that takes place because of deterioration and obsoles
cence during the period of storage. 

Whenever a long-range plan for the management of an 
improved model of an item is made, a decision is required as 
to how the new model and the older models will be distribut
ed One solution, used in the past, has been to put the new 
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model in the hands of troops and keep the older models in 
storage. The new model will enhance the combat capability of 
the troops, but this use will also cause the new items to be 
worn out in training. The older models kept in storage will 
then have to be used in war. Another solution has been to 
issue the older models to troops and put the newer models in 
storage. Under this solution, the best equipment suffers from 
deterioration in storage, and the troops never get their hands 
on it in peacetime except for familiarization. Weaknesses in the 
new model are not discovered as quickly as when it undergoes 
heavy use. A third solution has been to issue two sets of 
equipment, one for training and one for familiarization and 
use in war. This places a heavy maintenance burden on the 
troops. 

Those who plan for the management of an item soon to go 
out of the system must decide about continuing its mainte
nance. One solution has been to repair unserviceable items 
promptly and put then back into service until they cease to be 
economically repairable. The units so equipped have usually 
been those of the National Guard and Reserve that would not 
be called early in an emergency. This practice permits some of 
the newer equipment to be stored in reserve. Another solution 
has been to place unserviceable items of older models in stor
age unrepaired, as part of the war reserve, with a view toward 
repair and issue in the event of war. These items are then 
disposed of unrepaired when they become obsolete. This saves 
limited maintenance funds and reduces the investment in re
serves but keeps obsolescent materiel longer and increases the 
risk of having to use it in war. 

Reasons why the problem of storage and maintenance of reserves recurs. 

The above discussions are far from complete, but they 
should convey the realization that there are many conflicting 
influences that bear on the acquisition and storage of materiel 
for war. These influences vary for different items and under 
different military situations. Whenever any of these influences 
change, the problem of what to do about storage and mainte
nance of reserves recurs. 
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Form in which the problem of storage and maintenance of reserves will 
probably recur. 

The problem will probably recur as a requirement either 
for a general policy for the acquisition, storage, and mainte
nance of war reserves or for a recommendation with respect to 
a specific critical item. 

Industrial Security and Recovery From Nuclear Attack 

The most critical external threat to the security of the 
United States is an intercontinental ballistic missile attack by 
the USSR. The possible effects of a variety of such attacks and 
the possible rate of industrial recovery from them has been 
studied to some extent. Civil defense measures have been 
studied, and some few small steps have been taken to reduce 
losses and damage from nuclear attack. Our reliance, however, 
has been placed on our capability to survive a nuclear attack 
and launch a decisive counterattack the "second strike." To 
this end, protection has been provided for our nuclear missile 
systems, but not for our industrial capacity to produce them. 

As the USSR increases its nuclear capability and its anti
ballistic missile capability, the credibility of our second-strike 
capability is reduced. The problem of what the United States 
should now do if it is decided that a nuclear preponderance in 
our favor will not be maintained therefore arises. 

As our own ballistic missile defense is further developed 
and as other defensive measures are discovered, the over
whelming effectiveness of a nuclear attack will be lessened and 
the probable duration even of an all-out nuclear war increased. 
This , in turn, will increase the importance of production after 
such a war starts and will focus more attention on industrial 
security and recovery from nuclear attack. 

Reasons why the problem of industrial security and recovery from nuclear 
attack recurs. 

As the effectiveness of the various nuclear weapons and 
countermeasures fluctuates, the requirement for restudying 
measures for industrial security and recovery will recur with 
each important fluctuation. 
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Form in which the problem of indust1"ial security and recovery from 
nuclear attack will probably reCUT. 

The problem will probably recur as a requirement for new 
studies, in the light of changed circumstances, of the probable 
effects of nuclear attack on the United States, of desirable civil 
defense measures and of desirable measures to facilitate indus
trial recovery. The emphasis will likely be on a more pro
longed struggle than previously assumed, possibly with the 
accent on fostering a capability of continuing the war with 
materiel produced after the initial nuclear exchange. 



CHAPTER 9 

Lessons Learned In Logistics 

In previous chapters I have reviewed various logistic prob
lems that I have observed recur over the years. The specifics of 
these logistic problems, dealt with individually, do not seem to 
me to give an adequate conception of the general conclusions 
that I have reached as a result of my experience in logistics. I 
have, therefore, added this chapter as a sort of summary, 
presenting in it the lessons I have learned largely from dealing 
with the recurring problems previously discussed. Where the 
basis for a lesson learned has not been adequately brought out 
in the discussion of recurring problems, I have sought to add it 
in this chapter. 

There is not much that is new to any trained logistician in 
the statements of lessons learned that I have included. There 
seems to me, however, to be a good deal in them that has 
been forgotten or disregarded in the years since World War II 
when the accent has been on economy and efficiency in peace
time operations as distinguished from preparations for effec
tive operations in war. 

There are a few hard and fast rules for the logistician. 
Probably no one realizes this better than I from the effort to 
develop some general conclusions from my own experience for 
this chapter. I trust that those I have developed will be viewed 
by readers as valid under most of the varied conditions I have 
encountered in the past but as needing to be confirmed or 
modified if widely differing conditions are met in the future. 
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Lessons Learned 

1. Among the important requirements for the effective re
supply from the United States of a theater of operations in war 
are: 

a. A flow of material from new production that, as soon as 
practicable, will become equal to the expected rate of con
sumption by all theaters of training in the United States and by 
our aid to allies . 

b. Reserves in the United States large enough to fill fore
casted theater requirements until the rate of production can 
catch up with the rate of consumption and to provide a "surge 
tank" from which to fill unforecasted theater requirements 
until production can be adjusted to meet them. 

e. A continuous flow of materiel expenditure reports from 
the theater which show cause of loss or reason for expenditure 
so as to permit the updating of replacement factors and a 
recomputation of the forecasted rate of consumption on which 
both new production and reserve stockages should be based. 

It is to be expected that actual average consumption in a 
new theater will vary widely from that computed with replace
ment factors developed before war starts. It is to be expected 
that actual average consumption in an established theater will 
vary considerably even from that computed with replacement 
factors developed after theater experience has been accumulat
ed over several months. It is to be expected that actual month
ly consumption will vary widely from actual average consump
tion. Experience in World War II indicated the need for a two
month reserve in the United States even after the rate of 
production had reached the rate of consumption. 

2. The initial equipment and supply requirements of a 
theater of operations in war are best determined in advance 
through planning, or better, war-gaming a contingency plan 
through at least six months of active operations. This provides 
a basis for necessary estimates of: 

a . The time that will elapse before the resupply pipe line 
from the United States is in full operation. 

b. The requirements for equipment not carried in the 
Tables of Organization and Equipment. 
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c. The types and expected intensity of operations by 
month. 

d. The level of the theater reserve required to assure bal
ance in distribution and to tide the theater over any probable 
interruption in the movement of resupply from the United 
States . 

e . The requirements of allies who are to be supplied from 
the United States. 

f. The resources available in the theater that should be 
exploited. 

3. The requirements of a theater of operations in war for 
ammunition vary between a rather indeterminate minimum 
needed to strike critical targets effectively and a maximum 
limited only by the durability of weapons and the physical 
capability of personnel to operate them. In any major war our 
raw materiel resources, our production capacity, and our trans
portation will dictate a limitation on the quantity of ammuni
tion produced. The criticality of opertions being conducted 
will dictate the allocation of ammunition to theaters and the 
rationing of ammunition within theaters. In any minor war the 
desirability of reducing our own casualties may cause ammuni
tion allocations to a theater to approach the maximum. 

4. Local wartime procurement in an overseas theater of 
operations saves time and transportation, conserves the re
sources of the United States, helps keep the local economy 
operating, and permits a supported nation to make a greater 
contribution to the common cause or requires a conquered 
territory to pay a part of the cost of the war. Local peacetime 
procurement in overseas areas stimulates the local economy, 
helps establish quality control in the industry of underdevel
oped nations, and teaches our own procurement personnel 
how to contract with foreign industry. 

5. Well-trained logistic troops are a critical requirement in 
war at the opening of a theater of operation. Without them, 
even if there is no fighting, unloading of shipping will be 
delayed and supplies will accumulate unsorted and unidentified 
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and therefore unusable. In addition, if there is fighting, com
munications will be poor; the distribution of food , ammuniti
tion, and POL will be slow; casualties will be inadequately 
cared for; and maintenance of materiel will be ineffective. 
Peacetime reductions in logistic troops should not be allowed 
to eat into the trained logistic troop requirements for the first 
three months of any theater of operations whose opening 
might be required on very short notice. Beyond this, logistic 
troop requirements may be compromised if necessary to pro
vide trained combat troops. 

6. Since smaller logistic troop requirements allow more 
combat troops in the field, continuous efforts must be made to 
reduce logistic troop requirements for a theater of operations. 
Important among the many methods that should be considered 
are: simplification of distribution by broader use of containers 
with standard content; improved reliability and durability of 
equipment; reduction of fuel consumption; use of local labor; 
use of transportation to support shorter evacuation policies, to 
return unserviceable equipment to the United States for repair, 
and to reduce ground lines of communications; reduction of 
the maintenance load by making more components "throw
away" instead of "repairable"; and organization and training of 
allied logistic troops. 

7. An operational concept should be immediately followed 
by a transportation capability study. If the transportation 
system will support, or can be developed in time to support, 
the forces necessary to carry out a contingency plan, the rest 
of the logistics scan usually be brought into line. 

8 . The logistic purpose served by planning is to permit the 
initiation of action to meet logistic requirements early enough 
so that they can be provided without upsetting the orderly 
organization and training of logistic troops or the orderly op
eration of production and supply of materiel. It is not to be 
expected that any plan prepared far in advance will be execut
ed without modification or even major revision. It is to be 
expected, however, that the logistic resources provided to sup
port the original plan will meet the mass of the requirements 
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for the final plan. The provision of any unforecasted require
ments can then be expedited. The more accurate the original 
plan, the fewer will be the unforecasted requirements. The 
fewer the unforecasted requirements, the more they can be 
expedited without inflicting confusion on other areas. 

9. The best way to prepare a good contingency plan is to 
war game it over and over. The combination of two contest
ants and an umpire will help to provide against weaknesses 
being overlooked or strengths being overestimated. In succes
SIve games the various lines of action, both friendly and 
enemy, can be tested against each other and the strongest 
developed. 

10. The price that must be paid for good personnnel man
agement is the detailed and continuing personal attention of 
individuals in high positions. These individuals seek to obtain 
and retain competent personnel to assist them in discharging 
those responsibilities; their prestige and authority is adequate 
for the tasks of recruiting placement and career guidance; and 
their experience and integrity make their decisions sound. 
What is needed is some adequate method of performing the 
personnel functions once performed by the Chiefs of Combat 
Arms and Technical Services as well as a method of bringing 
the interest of each member of the General Staff to bear on 
the careers of senior personnel in his field. 

11. The proper reward for competence is increased respon
sibility. The satisfaction that a good man derives from his work 
comes fom the feeling that his abilities are being fully utilized 
on important work. The logistics field is more flexible than the 
command field, where promotions, pay, and decorations usual
ly follow the assignment of responsibilities, and where reclassi
fication and demotion usually follow inability to perform ade
quately in combat. There are always routine logistics assign
ments to which mediocre personnel can be relegated, but there 
are also challeng-ing assignments crying for outstanding people 
to fill them. 

12. In an age of great technological progress and resulting 
specialization, the military needs channels by which informa-
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tion and guidance relating to a specialty are passed up and 
down through individuals at each echelon who understand the 
specialty. The old "technical channels" served this purpose. 
Some similar channels for the logistics field are needed. 

13. Experience has proven that the Department of the 
Army, with its worldwide responsibilities and broad policy 
functions, is not the right level to edit requisitions, distribute 
them to proper agencies for supply, follow up on availability, 
call forward shipments, arrange for expedited action in short
ages, implement priorities for shipment of cargo set by the 
theater, ensure that cargo documentation is forwarded in ad
vance of shipments, and take measures to replace lost cargo. A 
monitoring agency is required. Without such an agency the 
overseas theaters have no single point of contact in the United 
States to deal with supply failures. Just as a project officer 
supervises and expedites the production of a specific item, so 
such an agency (once the Overseas Supply Division at a port of 
embarkation) should supervise and expedite the supply of a 
specific theater. 

14. The degee that resources are wasted in war can be 
limited by measures taken before excesses and surpluses accu
mulate. The following measures are basic: 

a. Both the fact and the cause of a materiel expenditure 
must be reported by theaters of operations. This furnishes the 
basis for an intelligent estimate of future requirements. The 
Army's recently developed COLED- V reporting system, to be 
discontinued in 1970, would meet this requirement for ammu
nition if reinstituted before an overseas theater is established. 

b. Theaters of operations must report overages as well as 
shortages . Experience has indicated that, particularly in the 
early phases of an overseas operation, this is neglected. The 
whole Army needs to recognize that the buildup of excesses in 
a theater of operations results in a corresponding excess of 
reserves and production in the United States and that the 
resources so used should be converted to produce something 
needed. 

c. Requisitions from a theater of operations must be edited 
by an agency independent of the theater and removed from 



LESSONS LEARNED IN LOGISTICS 125 

the pressure and confusion of active operations. Errors should 
be caught before supply action is taken, and excessive require
ments should be challenged and, if not justified, then reduced. 

15. Measures to redistribute excesses and use surpluses are 
of questionable value . The important objective is to prevent 
their accumulation. The time, effort, and cost of storage, cor
respondence, transfer, and bookkeeping are such that it is 
usually economical to keep material that is locally excess until 
it is used and to dispose promptly of material that is surplus 
after weighing the cost of holding it against any increased 
return that may be obtained by delay to seek a better price. 

16. Decisions should be made at the lowest level at which 
all the important factors bearing on a problem can be ade
quately weighed. The decision maker will then have some 
firsthand knowledge of matters relating to the problem rather 
than having to rely entirely on a summary, which never gives a 
complete understanding and often gives an inaccurate one. In 
time of emergency, the need for prompt action and the great 
number of decisions that must be made force decision making 
to lower levels. If individuals at these levels are accustomed to 
making such decisions in peace, their decisions in war are 
much more likely to be prompt and sound. If they are accus
tomed to passing their problems up to higher levels in peace, 
they will delay and temporize in war. 

17. Compliance with outside advice should not be required 
of the individual carrying responsibility for an operation. In 
the logistic field we receive many inspections, surveys, and 
reviews of our operations by outside agencies or individual 
consultants who are seldom informed on military matters . Al
though logistics is probably the closest military function to 
commerce and industry, only the military who have had experi
ence in war can visualize the effect that a proposed measure 
may have. Improvements come, then, not from outside experts 
dictating solutions, but from their working with the military to 
develop solutions that reflect their combined knowledge. 

18. The most useful type of report is one called for to help 
in the solution of a specific problem. In initiating such a 
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report, explanations can be offered as to the use to which the 
data collected is to be put. Only after a report has been 
policed through several reporting periods-its provisions thor
oughly clarified and the explanations from reporting agencies 
for indicated shortcomings considered-will it serve its intend
ed purpose well. 

19. Where a specific important problem is known in ad
vance and a reporting system has been developed to provide 
the data to solve it, that reporting system should be kept alive 
in peace. Otherwise changes in tactics, techniques, nomencla
ture, or accounting practices will render the reporting system 
unusable at the beginning of a new war. If the reporting 
system is not to be kept operating in peace, it should be taught 
in the Army's schools to ensure that the use of the data is 
known and the necessary explanations of interpretations that 
make the data usable are understood. 

20. Reports not of sufficient importance to be frequently 
called to the notice of the commander to whose headquarters 
they are submitted are seldom worth the trouble of prepara
tion. 

21. A project officer should be an expediter who is to 
report rather than a czar who is to direct. The very existence 
of a second czar discredits the authority of the first, and the 
existence of several can only result in confusion. An absolute 
priority that would justify a czar is rare. In my time only the 
Manhattan project was worthy of one. 

22. Cost-effectiveness is a valid consideration for military 
purposes only if the cost factor includes consideration not only 
of dollars but also of lives lost, lives blighted by wounds, and 
the effects of a national defeat. For commercial transactions, 
the cost factor is properly measured in dollars because the 
basic purpose of commercial transactions, is to make a profit in 
dollars. For military transactions the cost factor must be modi
fied because the basic purpose of military transactions is suc
cess in war. Accordingly, effectiveness, in addition to having a 
relationship to dollars, also bears a relationship to casualties, 
wounds, and the successful outcome of a war. Since the value 
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of lives, health, and victory is difficult to determine, it is usual
ly desirable to use cost-effectiveness only in deciding which of 
several roughly equally effective systems should be acquired. 
Where the systems are not equally effective, it is better to 
provide the best system or item that can be developed at its 
lowest reasonable cost. 

23. Maintenance of material is so heavy a logistic burden 
that continuous effort should be directed toward reducing it. 
Maintenance requirements can be reduced by the following 
measures, among others: by a greater degree of standardiza
tion, by contracting for a higher degree of durability and main
tainability, by making more parts throwaway instead of repaira
ble, by improving the quality of rebuild, by transporting un
serviceable material out of a theater of operations for repair, 
by prompt and adequate supply of repair parts, by care in 
operation, and by command supervision of preventive mainte
nance. All should be exploited. 

24. The rate of consumption of repair parts for any new 
important end item should be determined as soon as the item 
is put into service and its accurace should be improved with 
experience. Repair parts consumption for any new item must 
be expected to vary widely from forecasts, regardless of how 
carefully made. Consumption will vary considerably with usage, 
age, and environment. Careful study of repair parts consump
tion through the useful life of the first models of any important 
new item is therefore necessary to establish requirements. 

25. The impetus of supply is also from the front. The old 
axiom that "the impetus of supply is from the rear" is applica
ble to routine supply operations, but if supplies fail to arrive 
or if some special or unusual supplies are required, then a 
supply officer of the unit needing the supplies should go to 
higher supply echelons. If the shortage is critical, then his 
commander should go to higher command echelons to get 
action going. 

26. The supply of seldom-used repair parts should be han
dled by cannibalization. In war there will be plenty of end 
items damaged by enemy action to provide sources for canni-
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balization. For training in peace, undamaged end items should 
be cannibalized when damaged items are not available . 

27. The movement of heavy equipment by air in the open
ing of a theater of operations is usually an undesirable proce
dure. In establishing a new theater, the requirement is usually 
not only for speed but also for strength to maintain a prepon
derance of force in the objective area. Strength is built up 
most rapidly by moving only personnel and light equipment 
(weapons up to and including l06-mm recoilless rifles and 
4.2-inch mortars and transport up to and including %-ton 
trucks) by air. Heavy engineer equipment needed to build or 
repair airbases and ports is an exception. Armor, artillery, 
most heavy engineer equipment, transport over % -ton, artil
lery ammunition are best moved by water. It is well to plan, 
then, that operations requiring full divisions must await the 
unloading of the first shipment by sea. 

28. All possible measures that can be taken in advance to 
speed unloading of sea transport in a new theater of oper
ations are critical. The most dangerous time is when ships are 
being unloaded, both because the entire force is not ready to 
fight and because ships in harbor make a target highly vulnera
ble to attack by air, missile, or submarine. Among the critical 
logistic measures are the provision of landing craft, amphibi
ous vehicles, and cargo helicopters; the use of roll-on, roll-off 
ships or containerized ships; the containerization of cargo; 
training in the pre-stowage planning for ships; and the training 
of engineers in beach operations, port clearance, and recon
struction, and construction and repair of airfields. Foreign 
military aid to a country on whose behalf the United States 
might intervene is probably the most valuable logistic measure 
that can be taken in advance. Even for a very weak nation, 
military aid is far more than just a measure to enable it to 
prove its willingness to fight in its own defense before the 
United States intervenes. Military aid to a foreign nation may 
also help to provide some invaluable time for the United States 
to prepare its expeditionary force; give some assurance that a 
beachhead will be held protecting port facilities so that a land
ing operation will be unnecessary; ensure that some artillery 
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and armored units will support our lightly armed troops that 
may arrive by air before the first sea shipments arrive; provide 
some stockage of transport and ammunition that can be bor
rowed until our own transport and ammunition arrive in ade
quate quantity; and instill some capacity in the troops of the 
aided nation to operate their own line of communications 
using and maintaining our types of equipment to save us from 
having to provide the logistic troops to perform these tasks for 
them. 

29. An operating production line that can make the best 
end item so far developed with the best production equipment 
is an invaluable military resource. It is unlikely that the "United 
States will start a war in the foreseeable future. We must 
therefore expect to react to the initiative of other nations. With 
an Army most like being a mobilization base, rather than a 
force in being, this takes time. No administration has been 
willing to finance the establishment of reserves of materiel 
large enough to last until the rate of production can catch up 
with the rate of consumption once mobilization occurs. We 
must therefore rely primarily on production initiated after the 
emergency appears imminent. The production of materiel 
takes more time than the organization and training of troops. 
Anything that speeds up the provision of materiel therefore 
speeds up the time when our strength can be brought to bear. 
To know in advance what we want to produce and how to 
produce it is, under these circumstances, far more valuable 
than stocks of obsolescent materiel. 

30. Time, the essential measure of logistic readiness (as 
well as for everything else), should be bought by moving up 
the beginning of logistic action. Napoleon said, "you can ask 
me for anything you like, except time," and Benjamin Franklin 
said, "he that reseth late must trot all day." Although Franklin 
omits that he may not arrive at all, he comes closest to making 
the point that is not given sufficient recognition, namely that 
we can provide time by starting early. Thinking a possible 
operation all the way through and making a tentative plan, 
however inaccurate, may reveal areas where information is now 
firm enough to initiate some action; may point up possible 
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problem areas where study of alternatives or even initiation of 
research now will save time later; and may help in the recogni
tion of the degree of accuracy of information, the degree of 
actual availability of resources, and the degree of authority to 
proceed. History shows what a nation threatened with war did 
in advance to enhance its preparedness; what it might have 
done is conjecture. But we in the military need to orient our 
minds more to identifying what proved to be critical early m 
each war and what the Army might have done, regardless of 
current political obstacles, to improve the situation. 

31. A logistician must not only have integrity but also 
complete freedom from any suspicion of a conflict of interest. 
Throughout the military services, integrity is essential to oper
ational effectiveness . It is not enough, however, for a logisti
cian to be honest. It is necessary that he so conduct himself as 
to ensure that there is no basis even for suspicion that any
thing other than the best interests of the military service and 
of the Nation has been allowed to influence any official trans
action. 
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APPENDIX 

Background of the Author In Logistics 

Chronology 

Pre-1941 

1941 

1942-1944 

1944-1945 

1945-1948 

1948-1949 

1949- 1951 

No logistics other than the little involved in 
peacetime service with troops or learned in the 
Army schools, except for one year, 1931-1932, 
at Purdue University, studying automotive en
gmeerIng. 

Action officer in G-4 Division, War Depart
ment General Staff. 

Planning Division, Headquarters, Army Service 
Forces. Director, 1943-1944. Logistic support 
from continental United States for overseas op
erations in World War II. 

G-4, Mediterranean Theater of Operations. 
Logistic support in an active theater of oper
ations. 

G-4, European Theater. Clearing up logistic 
aftermath of World War II. Designing the line 
of communication for our forces in Europe in 
the event of another war. 

Deputy Chief of Staff, European Command, 
and Chief of Staff, U.S. Army, Europe. 

Deputy Undersecretary of the Army and Chief, 
Office of Occupied Areas. Support from U.S., 
primarily logistic, for the occupations of Ger
many, Austria, and Japan. 



134 

Chm 110log), 

1951- 1952 

1953 

1954 

1954-1955 

1955-1959 

1959-1961 
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Deputy G- 4 for Plans and Programs, Depart
ment of the Army. Logistic support from the 
continental United States for United Nations 
forces in the Korean War. 

Commanding General, 24th Division, Korea. 

Commanding General, IX Corps Group, 
Korea. Provision of corps troops for the orga
nization of the Republic of Korea V Corps. 
Resettlement of refugees into war-devastated 
areas. 

Chief of Staff, Far East Command. 

Deputy Chief of Staff for Logistics, Department 
of the Army. 

Commanding General, United Nations Com 
mand, U.S. Forces, Korea, and Eighth U.S. 
Army. Establishment of a separate Republic of 
Korea line of communications. Enhancement 
of the ability of the Republic of Korea to earn 
foreign exchange. 
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