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THE, GENERATL BOARD
UNTTED STATES FORCES, EURQFEAN THEATER
APO LO8

MEDIQAL SUPPLY IN THE
EUROPEAN THEATER OF OPERATIONS

PART ONE

THEATER MEDICAL SUPPLY SERVICE

1. The Surgeon of the XII Corps made the following shatement
in his Anmual Report of Medical Department Activities for the vear
19Ll:  "Medical supply has presented virtually no problem at all since
the commencement of operations, Shortages in ledical Department items
have neither been critical in type or in regard to quantity, and as
a general rule, adequate substitutes have always been available.!
The staterent quoted above echoes ths opinion of a majority of the
liedical Department officers and enlisted men in the Europsan Theater
of Operations, and it is generally agreed that under the able leader-
ship of Colonel Silas B, Hays, Medical Carps, who became Chief of the
Sapply Division, Office of the Chief Surgeon, in February, 194k, the
theater medical supply service performed its mission with eminent
sucdess,

2, This part of the study is devoted to the major difficulties
encountered by the theater medical supply service in supporting the
invasion, the measures taken to overcome these difficulties, and the
coriclusions and recomnendations of the General Board vith rogard to
futvre opcrations,

CHAPTER 1

MIZDICAL SUPPLY SERVICE IN THE UNITED KINGDOM

3. Esteblishment of Medical Depots, The establishment gf medi-
cal depots inm the United Kingdom in preparation for the invasion of
the Continent was governed by expediency rather than any plan pre-
scribed by higher authority., As general depots were opened to sup-
port concantrations of troops, the medical supply service searched
about for officers and enlisted men to operate the medical sections
of such depots, At one tims 16 medical despobs and medical sectlons
of general denots were staffed by trocps on detached service from six
field medical depot companies, As a result of gvgrwork_and the tem-
porary nature of the assignment, morals and efficiency in the d%pots
were not as high as the importance of their mission warranted,

4. Medical Supply Build-up., The build-up of medical ‘supply )
stocks in the United Kingdom in 1942 and 1943 was hampered oY the cri-
tical status of many items in the United States, shortages in ship-
ping, and submarine warfare, In order to meet the requlrementi zf a
steadily growing United States foree it was necessary to r(.evsor (.)
procurement from British sources, British procurenent, hox.z?ver, was
never entirely satisfactory; deliveries of urgently neecded items WZ{E
froquently delayed many months as a resulb of labor and I‘EIW'IILB'bCI‘lf
shortages and in many instances it was necessary to agcgpt 1@325 Ot
inferior quality, Since deliveries of items \_mder British oc]>-zl1 racts
were undependable, requisitions for the same itens were usnally

-1 -



placed on the United States, This naturally resulted in many instances
in duplication and ar unbalarcing of medical donot stocks,

5. Lack of Qentral 3tock Control System. By far the most ser~
ious deficiency in The medicil SUpply S8rvice in 1942 and 1913 was a
lack of an adequate system of central stock control, 4s a result,
information as to stock on hend in depots was 1ac2c‘m% and intelligent
computation of theater requirements was impossible,

6, Task Confronting the European Theater Medical Supply Service
with the Adoption of Plan TOVEALOEDT, The adobiion oF plan TOVERLORD"
Tor the invasion of the Continent presented three additional problems
of major importance to the Furopean Theater medical supply service:

a, liedical installations in the United Kingdom had to be
equipped in anticipation of casualties o arrive from the Continent
after the operation commenced, The hospitalization {)rogra.m called for
about 90,000 bede in the United Kingcom by 1 May 194, In addition a
sysiem of beach dispensaries at strategic points along the southern
coast of Ingland was necessary in the event of enemy air action and
boat accidents during embarkation.

b. ‘he medical units intended for employment on the Con—
tinent had to be properly equipped and packed, This included, in some
instances, the supplying of complete unit medical assemblies to hospitals,

c. Maintenance medical supply stocks had to be assembled and
prepared for the invasion force, This involved not only plans for im-
mediaté resupply of assault units, but a%so long range plans for medi-
cal supply build-up on thes Continent, ls

7. Difficulties Encountered in Preparation for QOperation “OVERLQRD"
It became dpparennt by February, 19LL, that vhe Buropean Theatgr medical
supply service was incapable of supporting forthcoming operations.
liedical depots in the United Kingdom were attempting to discharge a
dual responsibility with inedequate personnel; first, the distribution
of normal mainterance supplies and tables of equipment shortages to
fixed hospitals and tactical field units; second, a heavy program of
assembling unit medical equipment for fixed hospitels in the United
Kingdom and a large number of medical maintenance units for use on the
Centinent. As a result of this overburdening of devots ngl‘hhar _:E‘unc-
tion was performed satisfactorily, The assembly dprogram in particular
was far behind schedule, As of 1 February 194k, only 47,300 of the
minimun requirement of 90,000 fixed beds were installed and functioning,
Trke building of medical maintenance units, upon which medical supply
support of the irvasion forces primar:ly depended, had also been
seriously retarded,*»

8, Changes Sffected to Corrzct Deficiencies, ‘In crder to inves—
tigate the sivuaticn and maKe necessary r:econmendatlons to correct
existing deficlercies, the Voorhess Committee, headed by Colonel Tracey
8, Voorheszs, J.A,3.D., was sent to the urcpean Theater of Operations
in Tebruary, 194L, by the Surgeon Ceneral, United States Ammy. The
recomnendations of his committee were imrediately ac:lopted by the Qple{
Surgeon, Turopean Theater of Operations, and by D minus 1, the mic}lga
supply service was in a position to adequately support the operatiol
"OVERLORD", The changes eifected were as follows: .

i 3 i ; hospitals
a. The unit medical equipment assembly program for :

and medical mainienance units which was taxing the depots was shifted
to the United Stztes., With a fow exceptions the assemblies were re-
ceived promptly es scheduled,

b, The number of distribution depots in the Unltgd_l(?lncgldzm
was reduced and a key depot system for crit‘i..cal items espaoh;oie e?‘-
pravent too wide a dispersion of stocks, This resultgg in Zmaihtenar‘ce
ficient supply of tables of equipment shortages to units an nan
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supplies tc operating installations,

c. A central stock control system was established in the
Jupply Division, Office of the Chief Surgeon, Juropean Theater of
Opcrations, United States frmy, to facilitate intelligent compu-
tation of theater requirements and distribution of stocks among
issue depots.,

d. yualified persomnel to staff key pesitions in the Supply
Division, Office of the Chief Surgeon, Zuropcan Theater of 0porat&bns,
United States samy, and in United Iﬁﬂgcélom medical depots was requested
and obtaincd from the United States,*»

9. Ccnclusion. It is the conclusion of the Gensral Bozrd that
‘the theatdr madical swply scrvice in the uropean Theater of Oper-
ations would not havs boon able to suppors operation WOVARLGRDY had
not cortain changes boon effected os a result of the Voorhees Cow-
mittes invostigation,

10, Rocommendation. Tt is the recommendetion of tho Genoral
Board thot 1 Tuturc opeorations a dofinito plar for the progressive
dovelopment of tho mcdical sunply scrvice be preparcd ond nlaccd in
cifcet dn advance of the arrival of modical sunnly stocks, The plan
should take intc consideration the following:

a. The most compotont medical supply speclzlisbs must be
mecie avallable to £i11 key positions in tha Suprly Division, Office
of the Thooter Chief Surgeon, United States Army, and in the~ter
medical depots, .

b, Provision must be madz for staffing fived medical depotis
cither with pormancnt personnel er a suitable number of thoe nreoper
tyoc medical depot units.

Ce An ajproprinte central stock control system must be
¢stablished as carly as practicablc.

d, Theater medical supnly roquircinents a-d availability of
items in the United 3tates must b2 carefully andlyzed orior to indtia-
ting an exbonsive program of procurcment from foreign sources.

@, A -qu dopot systom must bo established to control eri-
tieal iteas.

f. ‘'The burdcning of theatur medical depots with a major
asgembly program must ba avoided,

CHAPTER 2

MEDIGAL SUPELY BUILD-UP ON THE CONTLNENT

11, Plans for Medical Supply Build-up on the Contim"nt.. Undef'
operation TOVEALORDT thoe modical s&anly build-up on the Uombinent was
plonnzd in thres separate phascs:

a. Initial resupply of assault forcos from roserves carri.ed
ashore by divisisnal medical units supplemented by "Army and Yavy BX-
change Units."

b. Shipmonts from the United Kingdom from D-Day to D plus
20 undor the “ro-scheduled Sopply Roquirements Plan.!

¢. Shipments from the Unitzd States from D plus 91 toéD
plus 180 wvhich would provide a balanced stock of appreximately 60
days! supply in contincntal depots.
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X d.' In general the medical éUpply build-up was carvicd out
as planned with the exception of the lasi phzse which met Tith cor-
tain unforseeabls diffieulties, 1l

12, 1Initial Supply of Assault Forces, During the initial stages
of the invasion the assaull fOTces Wors resupnlied from roserves of
modical swoplies carried ashore by divisional medicnl troops., To sup-
plement these reserves with. fast-moving itoms therc were sot wn HArmy
and davy Ixchange Units" each consisting of 320 blanlcets, 100 liticrs,
3 chosts of surgical dressings, 2l splint litter bars, 4 solint sets
and 96 units of blood plasma. Those units wera careicd on cach LST
destinaed for the far shore, A total of 309 units was trangported in
this manner and served adequately for initial casualtios, 1,2,3

13. Shipment of Mairtenanee Suoplics Under the "ere-scheduled
Supply. Requirements™ Flon, ALThoUgn cmorg ey Shinmonts of speet al
itoms, such s whole Blocd, penieillin, biclegiesls, littors and
blankets werc. shipped b7 alr whon conditions permitbaod, the tulk of
maintenance supplics were shippod under the provisions of S0P Mo, I,
Hoadquarters, Buropecan Theater of Opecrabions, Unmited States Army,
Subject: VPre-scheduled Supply Requirements for Continentel Opor-
ations." This covercd reguirements for sumply on the Continent for
the period D-Day to D plus 90 inclusive, RExc:opt in ths mattor of
packing discusscd in a later chawster, the pre-schedulad shipment of
maintenance medical supnlies vas carried out as plinned and was
Judged highly successful inasmuch as serions shortazes did not do-
volep, The operation from the stondpoint of requiriments wis divi-
ded into threc pericds as follews:

as D-Day to D plus 1h: TPirst Amy submitted requircments
to the Office of the Chief Surgoon, Buropean Theater of Operations,
United States Army, indicating items and quantity desired on the
Continent on D-Day md cach day tharsaftor to D plus 1k,

b, D plus 15 to D plus 4l: First Army, Third irmy, and
Ninth Air Force submitted requiremants to the Office of ths Jurgoon,
Advance Sdection, Communicitions Fone, whera they were consolidated
anc requisitions propered for submission to the Office of the Chicf
Surgeon, Iuropcen Theater of Operations, United Stetes army., These
requiremonts wore alse set un by item and hy day.

c. D plus L2 to D plus 90: ‘equirements for the period
worn detormined by the Office of the Chief Surgeon, Zuropean Tglcater
of Operations, United States Amy, =nd were phased in on a weekly
basis in accordance with tomnago allocations cstablished for the
Modical Deportment,

1L, Shipment of Mointenance Suoplics from ths United Statces.
The last phasc ir the medical supply aropram on the Continint c;_.lled
for a progressive tuild-up of a 60-dayst laval of medical sudplias
in Communications Zono depots butwesn D plus 91 and D plus 180, based
upon 2 scries of roquisitions ploccd on the United States. (;Hlus
lovel was, in effect, a Communicotions Zone rogurvs and operating
lovel and not & thertor level inasmich as no definite proportion gf
it was contemplated for the armiocs or for Advance Scction, Comiund.-
cations Zono. Medicsl supplics once issucd to armic s wore no longer
carriod on thaater consolidatod stoek status revorte, Adv;:mce Soction,
Commnicatios Zome, 28 © soparats commond, wos not allpc:tqul a cor—
tain per cont of Communications Zonc levsl based upon the munl'.)r;rhof
troops servod.) Tho achicvement of the S0-days! levol was noturally
dependent upon the timely arrival and dischargze of cargoCs, Bccaused
decpewatur ports en thc Continent did not becoms gvo.llaple as pé.'m_t_’le 5
mony ships carrying medicel supplies wer: diverted to “tm_) United King-
dom or remained off shore for a considershle lengsh of time before
unloading, FPor these reasons the plammed build-up was no_fo ati{’:al%ed
by D plus 180, .ith the capturc of Antworp and tho _oponlngﬂ?.h odr:er
channel ports, the desired level was cventually m:tau.ncdT .L_.ula -
quacy of this level was ovidonced by tha fact that once dnitia
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saipping difficulties vere overcome no serious shortage of medical su
plies developed on the Continent, 1,2, P

15. Conclusion, Tt is the conclusion of the General Board that
the prior plamning Ior the medical supply build-up on the Continont
was excellent and had the Allies capturcd adequate deep-water ports
as scheduled the desired levels would have been achieved,

z. . . )
15, Recommendation, Tt is recommended that in future operations

similar plzns be drawn up for the nedical supply support of the in-
vasion forces,

CHAPTER 3

PACKING AND CRATING OF IEDICAL SUPPLIZS FOR THE INVASION

17. FPacking of Unit iedical Equipment of Field and Bvacuation
Hospitals.™ THe hirged, wator-orool, amphiblous box vas used By Tield
and évaciation hospitals for the packing of all supplics and egquipment
which could be adapted to it and vhich were not in original water-
proof pzckages. As a result losses incurred by tactical hospitals
due to damage in transit were reduced to a minimum. The amphibious
box vas found to be so excellently suited for packing equisment and
sapplics that the Office of the Chief Surgeon, Euronean Theater of
Cperations, United States Army, subsequently attempted to procure a
gufficicnt nuwmber for each tactical hospital in the theater in anti-
cipation of redeployment to the Pacific,

18, packing of Maintenance Stocks, All maintenance supplics
for the initial 60 days vere skid loaded whersver possible, the
theory behind skid loading being that a small warehousc was provided
vwith the supplies, The average skid load approximated 1700 pounds
in weight, Tndividual boxes were completely water-proofed and thez
entire s'tid load enclosed in a covering of cight-ounce, water-nroof
duck, After the top frame was applied, the skid load was sccurely
strapped with one and one-fourth inch steel banding., Steel cable
slings were attached to either end of sach skid to facilitate loading
and unloading and to provide a hitch for towing on land, From D-Day
to D plus 60 approximately 2LOO skid loads of medical supplies were
prepared in United Kingdom depots and shipped to “he Continent. 2

19, TDisadvantages of Skid loading of Madical Supplies.. There
were certain disadvantages to skid loading of medical supplies, as
follows:

a, It wes necessary to have a crane to handle the s]cj_ds..
This caused particular difficulty on thz Continent since field medi-
cal depots werc not authorized a crane hy tables or organization and
eguipment, '

b, Supoplies were tied up in dead storage for considorable
lengths of time because of the relustance an the part of depot person-
nel to break open & skid contaiming many items in order to secure one
item that was needed.

c. The loss of packing lists from ckids madc_a it impossﬂ_)le
to determine whot was contained in a particular skid without breaking
it open., It was tho consensus of opinion following several months
experience on the Continent that, if vsed for medical supplies, skids
should only be used under the following conc}itiong: Heasu;ument -
amwout 32 inches by LO inches; total weight including supplies, betuween
600 and 80C pounds; not more than three or four different items ?‘ntho
any onc skid; conbents and quantities stenciled on the outs;_{dohn? °
skid in large letters, It was the opinion of many that bul sllpmcn
of maintcnance medical supplias would have been merc practicable.
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20. Conclusions and Recommendations, Tt is the conclusion and
recomiendztion of the General Board hab the hinged, amphibious box
is very ssuitable for packing wnit medical equipnent of tactical hospi-
sals and should be authorized by tables of organization and equipment,
for such organizations,” It is further recommended that in futuce
cperations maintenance medical supply stocks be shipped in bulk, with
ample provision being made for tarps and dunnage, I skids are to be
used, a smaller skid, packed snd narked as indicated in the previous
paragraph, should be used,

CHAPTER L
[ 1

REQUISITIONING AND STGCK CONTROL TROCEDURES

21, Istablishient of a Central Stock Control Systen. It is
generally agresd that an cdequzte central stock conbrol system based
~on modern merchandising procedures is an cssential aspect of a major
suia ly service of 2 theater of operations, It was not wntil Fehruary,
1944, however, that such a syste: was established in the Supply Divi-
sion, Office of the Chief Surgeon, Buropean Theater of Operations,
United States Arny, upon recommendaticn of the Voorhees Committec, 1
he stocle control procedures vhich were developed subsequent to the
Voorhees Cormittee invsstigetion are discussed below, Thase nro-
cedures were established over a period of months following the re-
organization of the Supply Divisien, 0ffice of the fhief Surgeon,
Furopean Theater of Operations, United States Amy, in Febraary,
9Lk, and wers in effect at the cessetion of hostilitiss, b

22, Computebdion of Theater Requirements., A 60-days' level of
medical supplics was authorized Tor the Zuropean Theater of (perations,
but in order to allow for order and shipping time (120 days), a requi-
sitioning objective of 180-days' supoly was established for each item
stoclked in the thester, Tioe raguisitioning objective of each item
was computed by using the far Department replacement factor, expressed
ir terms of units of the item authorized per 1000 troops per month in
combination with the estimated average monthly troop strength for the
succeading six months, maliiplied by six, Where Har Departnent re-
placement factors proved inaccurate, factors developed in the theater
were used, Revlacement factors were constantly reviewed in the q.lgllt
of isgue experience and recommendations for changes made to the War
Department where indicated,

23, Procedure for Requisitioning from the Zone of the Interior,
Uneil 1 Ap@ L IDLS, replenishrént of medical stocks from the Zone of
the Tnterior was effected by placing normal maintenance requisitions
on the New York Port of Embarkation twice a month, The requisition
for (lassss One through Four in the ledical Supply Catalog was for-
warded on the first of +the month and the requisition for Classes Five
through Nine on the 15th of the menth, In add_ition to these nor;\al
periodic requisitions, numerous ovher requisitions, such as requi-
sitions for teeth, optical supplies, biolegicals, spare parts a.nd.'
emergency requirements were also submitbted, After 1 April 1945, in
accordance with G-l (Commmications Zone) Memorandum No. 3, dated
26 ¥arch 1945, Subject: WProcedure for Requisitioning on New Yorl
Port of Embarkation', all ssrvices begah submitf.ing monthly‘requl-
sitions, In this way, theater stocks were roubtinely replenlshecl
based on sbocks consumed during a previous 30-days! period,

2L, Sbock Levels in Communications Zone Hedical Depots, Tha Eu-
ropean Thedilor aubhorized level of iedical supply was pr:)ragen} to a}l
Commnications Zonc filler depots based on the percenteges of sotal troops
scrved by the individual depot, Thus if a depot served ten per ccélrﬁt
02 the troops in the theater, the anthorized level of supoly for tha
depot would be ten per cont of the theater level, Depot stock levols
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were maintained in two ways, by distribution of stocks from the
United States at Forts of Embarkation, or by transfer between depots. 2,k

25, Btock Reporting, Prior to February, 194}, depots in the
United Kingdom were making a monthly stock report to the Supply Divi-
sion, Qffice of the Chief Surgeon, European Theater of Operétions,
United States Army, but the latiter lacked an adsquate staff and
system to prepare a comprehensive consolidated stock report, This
monthly repors was supplemented bty a weekly report of a list of items
which were in critical short supply, and for a time also by a deily
report of items which had become exhausted in depot stocks, A1l these
reports together, however, did not give to the Supply Pivision, Office
of the Chisf Surgeon, Turopean Theater of Operations, United States
Arry, dependable and sufficiently up-to-date information as to depot
stocks. It was evicent that nc balancing of stocks in the depots
could be effected without a complete change in the reporting system,
Upon reccommendation of the Voorhees Committes, the three types of
abave-stated reports were discontinued and a new system of reporting
was devised whereby depots made a complete stock revort every 15 days.
Such reports formed the basis for a consolidated stock report prepared
in the Supply Division, 0ffice of the Chief Surgeon, Zuropean Theatar
of QOperations, United States Amy, showing quantities of items on hand
by depot, and back orders, The adoptior of this reporting system
facilitated preparation of theater requisitions and distribution of
incoming stocks., It eventually brought abeout a bzlancing of depot
stocks which greatly improved medical supply service to troops and
instellabions in the United Kingdom and mede adﬁquate‘mediml supply
support of subseguent operations possible, Ls2s

26, Qontrol of Oritical Ttems. In-order to prevent teoo wide a
dispersion oI stocks of orilical items a key depot system was es-
tzblished in the United Kingdom in March, 1ghl. Under this system key
depols were given the highest priority on the distribution of stock.
Stock levels in key depots were satisfied wp to 100 per cent of
level before distribution was made to non-key dgpots, Hon-key depots,
when out of stock on an item, extracted to the key depot stocking
the item, Cn the Continent, Depot M-407, Peris, France, was estab-
lished as a kay depot for all items which were to be stocked only
in one depot, This not only included critical items of wmedical sup-
plies and equipment, Wt alsc teeth a:d facings, books and‘hlank forms,
medical spare perts, and optical supplies., All Communications Zone
filler depots on_the, Continent extracted requisitions for such items
to Depot ¥-007. Ls&sh

27. Concdlusion. It is the conclusion of the General Bcard that
the success of The Buropean Theater medical supply service in support—
ing continental operations was due in a large measure to the requisi-
tioning and sbock control procedures described in this chapter.

28, Recommendation., It is recommended that similar techniques
be adoptled™ivi fufure cperations,

CHAPTER 5

WHOLE BLOOD SERVICE

29, Importance of Whole Blocd in the Care of Wounded, _It is N
generally agrced —“hat one of the wajor tharapeusic cpni?rlbutlons to the
care of the wounded soldier in this war was the provision pf mf;'lgera—
ted whole blood., ihole blood was a most important fagtor in saving an
incaleculable muther of lives. The system, successfully employed, for the
rendision of this service is described in the following paragravhs.

30. Organization o the Buropean Thoater of gperations whole
Blood S@rvicg. The Rurepean Thealter of Operailalons whgle blood service
Tonsistod of two base blood banks, one in Salisbury, mpgland, ani ane
in Paris, France, four advance blood banks, Colnmuplm.tlons Zone .y'ge,
and four advance blood banks, Awmy type. Collection and processing

-7~



of blood was accomplished by the base blood banks; distribution to
hospitals in the forward arcas was accarplished by the advance blood
banks, The base bank in Paris played tho most important role in the
distribution system since all blood passed through it for delivery
to the advance banks on the Continent, Advance banks operated in
pairs, onc. Communications Zone typc unit and onc Arry tjrpe unit in
support of ecach ficld army engaged in active operations, The advance
bank, Cormunications Zone type, in additier to furnishing blood +o
Advancso Secfgign, Communications Zonc hospitals, also supplisd the
army bank, 2 7

31, Organization of Base Blood Banks, The two base blood banks
were provisional organizations opsrated by the 127 and 152 Statier
Hospitals, Each was composed of a base ssction and three mobile
bleeding teams, Inasmuch as some of the personnel of these hospitals
were engaged in other functions it is impessible to give an exact
organizational picture of the base section, An average of two officers
and approximately L0 enlisted men were actuglly engaged in the base
section function of processing and storirg of whols blocd, Eac?
bleeding team consisted of one 9i‘i‘icer and seven enlisted men,

32, Organizaticn of Advance Blood Baniks, Each advance bleod
bank, Communications Zoneé type, consisted ol one officer and 15 en~
listed men, including & commanding officer, Captain or Lieutenant,
Medical Administrative Corps, one Staff Sergeant, one refrigeretor
mechanie, ten drivers, two motorcyclists and one clerk, Aidvance
blecd barks, Army type, exgept for having five additional drivers,
were similarly organized.

33. Base Blood Bank Operations, Base blood bank operations
may be segregated under two hesdings, the collection of blood from
donors performed by bleeding teams, and the processing and storing of

lood performed by the base section, The bleeding teams operzted out
of the base section visiting trcop concentrations where bleeding was
accompliished, Bottles of blood were placed iLmediately in Quarter-
master food containers and iced, ZDZach evening & truck from the base
scction arrived at a prearranged meeting place to pick up. the blood
dravn during the day, and at the same time brought sterile donor sets
and bottles, At the base ssction the blood was stored in a refrig-
erabor pending serclogical tests, .

3L, Distribution of Whole Blood on the Continent., The whole
blecd stored and @i SLributed Dy the Paris pase blood pank was pro-
cured. from three sources: From the United States, from the I_Je.se’
blocd bank in the United Kingdom, and from a peol of donors in the
Paris area, Based on estimated demands, blood was packed in ice in
Quartermsster food containers and shipped by plane orlfuruck to advance
blcod banks located in the Advarce Section, Communications Zorme. Re-
frigerated trucks were dispatched daily from these banks to deliver
bullk shipments to the army blood banks, Individual rtj,frlgeratefl
trueks made schedu eg runs from arygy blood banks to field and evac-
uavlon hospitals, 7»

35, Determining Requirements of lhole Blood for Continental

Operationst™ In plancing whols BLosd requircments for cperatlon

FRIOADT there were no experience tables upon which to base cal-
culations. Trom what British statistics were aveilable it appeared
that one pint of blocd for every ten wounded repre son’bed.arﬁx adeqt_late
supply, A short time prior to the landings in Normandy information
received from the United States Army in Italy gnd from the Biltz_’} in
Africa cast grave dousts on the adequacy of this plamning, hLecal-
culation rosulted in a chenge to one pint of blooa_‘for each five
estimated wounded, It was on that basis that the Huropean T“ea?"er’;
of Cperations Blood Bank began cperation, Soop after theda.nvailihe
it became evident that this planning was also in error an that e
amount of blood needed was considerably greater thgj.n.had_?een antici~
pated. There ensued a period of hand—bo-mouth activity when the
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charts of planncd production were discarded and the activity of the
blood bank was increased to collect and ship to the continent all blood
possible. A review of the ratio of blood to wownded in the various
armies throughout continental operations is set forth below, It should
be noted that oxeept in the First United States Ammy, all arpics con-
sumcd approximately one pint of bloed for cach wounded admission, !

Ratio of Blond to Vounded Amssions

Pints or Murber of Tlourded
Blood Admissions
Pirst Army 1 ' 2.5
Third Army 1 : 1.2
Scventh Army 1L : 1
Winth Army 1 H 1

36. Conclusion, It is the conclusion of the General Board
that the provisiorial organization for the supply of vhiole blood in
the Europcan Theater of Operzbions was eminently sucesssful,

37. Recomnendatiens, It is rccommended that for fuiure oper-
ations a tablc o organizetion and cquipment be authorizcd for an
organigzation similar to the provisional basc bloed bank for the pur-
pose of collzcsing and processing whole blood, There is no justi-
fication, houwever, for the distribution of whole blood through other
than normal itcdical supply channels, It is recommended, therefore,
that whole blood be handled by wmedical depots operating in the fore-
ward Communications Zone areas and the armies, and that the type of
personnel and equipmont employed in the Buropean Theater by advance
blood hanks be incorporatod in the tahle of organization and equipment
of the ticdical Depot Company. With regard to requirements it is
recomnended that a ratio of one pint of blood for each anticipated
wounded adnission be used for planming nurposes.

CHAPTER 6

MATNTEFANCE AND REPAIR OF MEDICAL FQUIPHMENT

38, Tmportance of Maintenance and Repair of Medical Equipment.
The diffictIties cncountered by medical units in obtaining rcplace-
ment of madical equipment during continental operations served to
enphasize bthe importance of proper maintenance and repair of mediecal
equipmont. Since this medical supply Ffunction took place at all
levels in the Buropean Theater this chapter has accordingly bean
placed under the discussion of the theater medical supply serviea,

39. First and Sccond Echelon Maintenance. By far the greatest
source of TLTTiculty oxperisnceéd by medical units in the Buropean
Theater of Operations with regard to maintenance was the Goleman
burner, To zvoid excegssive unserviceability due to 'th{a use of
lcaded gascline, mosy armies made arrangements for medical 1_m3.ts to
draw white gasoline, 3&verl with the use of non-leaded‘gasolme ;
only by constort daily maintenance were hurners kept in operation,
Units with major items of nedical squipment, sucp as f:.el(} and
evacuation hospitals, found it dssirable to debtail an enlisted man
to supervise medical equipment maintenance., Many hospltal commanders
bhelieved that unserviceability of medical eguipment wculc} have heen
reduced appreciably had a qualified medical equipment maintenance
technician besn authorized by tables of organization and equipment,

40, Third Ichelon Maintenance, Third echelon repair of 'msdl-:-
cal equipment was performed Dy army base medj.'.cal dcpoi{;s in alldarnues.
Since Table of Orgarization and Table of Iquipment B-G61, d*“fteth
2 April 1943, under which all army medical depot companies in the
Enropean Theater wsre orgenized, does not authorize adequate repair
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persomel and eqguipment, most depot companies requested and obhained
authority to retain the repair personnel and equipment authorized
under Table of Crganization and Equipment 8-667, dated 17 april 19Lk,
In so doing they were able to provide adequate third echelon repair
service for army medical units. The principal difficulty cnoaunbeged
at this level of repair was & constant shortage of sparc parts, 3,

L1. Fourth and Fifth Tchelon HMaintenance of Medical Equipment.,
At the cessation of hostilIties practically all Communications Zone
medical depots were operating third and foursth echelon repair sections.
The baclbene of the medical equipment repair system in the Buropean
Thcater of Operations, however, was the Medical Repair Shop at Depot
M-U07 in Paris, where major fourth and fifth echelon repair of medical
equipment in the theater was accomplished. It was in addition the
key depot for all medical equipment spare parts in the theater. The
major problem agaein was one of scarcity of spare parts, the result
of non-availability in the United States. L

h2. Conclusion, It is the conclusion of the General Board that,
although médical cquipment maintenance and repair in the Buropean
Theater of Operations was satisfactory, it would have been more
efficient had toctical hospitais been previded a medical equipment
maintensnce technicilan by tables of organization and equipment and
had the supply of medical spare parts been less critieel,

k3, Recommendations, It is recommended that in future opera~
tions greafor emphasis be placed on training Medical Department
enlisted men in medical mintenance and repair, that the tadbles of
organization and equipment of all tacticel hospitels be amended ‘o
provide a medical equipment maintenance technician, and that to insure
adequacy of stocks a more vigorous procurement program for medical
spare parts be initiated in the United Sbates in conjunctien with
the initial orocurement of the item concerned,
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PART TWO
COMMUNICATIONS ZONE MaDICAL SUPPLY SERVICE
==

CHAPTER 1

MEDICAL SUPPLY OF COMMUNICATIONS

ZONE UNITS AND INSTALLATIONS

L, Supply of Unit Medical Assemblies to Hospitals. 4 major
problem confronting tHS Communioations zone medical supply service
was that of providing unit medical assemblies to station and general
hospitals, A4 majority of the hospitals arrived on the Continent with
minimm essential eguipment, their unit medical assemblies scheduled
to arrive simultansously from the United States, In actual practice
this rarely hamoened, The failure of the Allies to capturc adequatce
decp-water ports, with the resultant delay in unlecading of ships
fror the United States, retarded the delivery of assemblias to units,
Diversion of boats to the United Kingdom lilkewise hampered the prompt
issue of asscemblies. The practice of shipping spiit asscmblies,
that is, parts of a single assembly on several different boats, caused
the Communications Zone medical supply servics untold difficulty in
marrying the verious shipments to provide a functionally complete
assembly. Following the oponing of additional chammel ports and the
stopping of split shipments, supply of unit medical equipment to
Cormunications Zone hospitals was accomplished with o minimum of
difficulty. 1 : '

45. Maintenance Medical Supplies to Communicstions Zone Units
and Tnstallations, Ohoe Communicaticns zone medical depots had
Built up adequate balancoed stocks on the Conbinent, the furnishing
of maintenance medical supplics to Communications Zone units and
installations posed no particular problem, Communications Zone sta-
tion and general hospitals were authorized to maintain the 90-days!
stock of expendable medical supplies which was issued initially with
their unit medical assemblics, [Except for emecrgency items, requisi-
ticrs for maintenance medical supplies wers submitted by such hospi-
tals on & monthly basis, The suthorization of a high level in sta-
tion and general hospitals was justified inasmuch as a lower level
would have necessitated more frequens requisitioning which in turn
would have incrcased the burden on depots,

Lé. Conclusion. Tt is the conclusion of the General Board that the
continental hospitalization program in the Communications Zone was
retarded due to the late arrival of unit medical assemblies, Yhile
the failure to capture adequate deep-water ports was unavoidable,
the split shipment of wnit medical assemblics could have bcen prevented,

L7, Recommendation, It is recommended that in future operations

Ports of Embarkation b6 directed ta avoid split shipment of unit
medicel asszmblies,

CHAPTER 2

MEDICAL SUPFLY SUPFORT OF THE ARMIES

L&, Tnitial Plan for Supplying the Armies, Yith the establish-
ment of rear boundaries by the rirst énd Third United States Armies
and zssumption of control by 12 Army Group, the Communications Zone
mediecal supply service on tho Continent commenced ita primary mission
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of supplying the armies, Initially, requisitions for medical sup-—
plies {rom eazch army passed through the regulating station in su#mort.
of the army to Headquarters, Advance Section, Gommunications Zone.
from where they were forwarded to designated Communications Zowe r;edi-
cal depot{i. he Communications Zone was responsible for delivéring
the supplies to the armies, In emergencies, however, armies often
by-pessed channels and dispatched transportation direct to Commmnica~
tions Zone medical depots, ls<sds

L9, Tonnage Bid System. In Septenber, 19Lh, 2s lines of come
munication Tengliened and availasble transportation bscare scarce, the
system discussed zbove was replaced by the Tonnage Bid System, u.x,qder
provisions of Directive, Beadquarters, Commmications Zone, dated 5
September 194, which established a system of Rad Ball trueck shiprents
to armies and abt the same time a system of supply for the armies
based upon daily requisitions and tonnsge allocations, Under this
system the armies and Advance Section, Communications Zore s were each
allocated a certain amount of tonnage Jdaily, Each such agercy divided
its daily tonnage among its various services and, based uwpon this ton-
nage, the services preparsd requisitions for submission to Fead-
quar-ers, Communications Zone, At a nightly meeting held at Head-
quarters, Communications Zone, the raquisitions were distributed to
the services and tonnage allocations for movement of supplies by
truck from Mormandy Base dwmps to armies and to Advance Section,
Communications Zone, were established, It was the responsibiliby of
Hormandy Base Section that the required mumber of trucks reported to
the designated depot ab the proper time to move the supplies forward
in Red Ball truck conveys, This system apparently worked quito
satisfactorily for bulk supplies such &s rations, POL, and ammunition.
It did not work well, however, for medical supplies, principally
becanse of the difficulty in maintaining stock control records for
the multitude of itoms under the system, Armies were constantly in
a guandary as to the quantities yet due in and had difficulty in
preparing requisitions, TFurthermore, under the system practically
all of the totel available tonmage was allocated for movement of sup-
plics tc the armies and to Advance Section, Commmications Zonc,
leaving very little tonnage to the Comiunicabions Zone medical supnly
service for movement of supplies from the beach dumps to the forward
Communications Zono depots.

50, Final Requisitioning System adopted. By December, 19l
transgortation facilitics had so improved that the apportionment of
tonnage among the armies was no longer necessary and a system of
requisitioring was adopted whereby each army submitted requisitions
for medical supplies through the regulating station in support of
the army to a dosignated forward Conmunications Zone medical depot.

A1l aveilable tonnage, which was generally adequate, was allocated

to the Communicazions Zone services to use as tiey saw fit to best

supply the armics. This system remaincd in effcet taroughout the
rempindor of ke period covercd by this report, From the point of

view of the Communications Zone medical supply service, 1t’prov§d

to bz a decided improvement over the Tonmage Bid System, since it
facilitated movement of supplies to forward Communications Zone 1,2}
medical donobs whero they would be readily accossible to the armies. =22

51, Difficulties Bneountored in the Movement of Supplies, The
main problom COMCTONTIAE She Compmunicabions Zonz medizal supply service
once the final system of requisitioning and tonnage alq.ooatlon'hagi
been astablished was one of physical moverent of supplies. This was
duve largely Lo the fact that individual shipments of medical supplies
are usually small, Expericnce proved that whereas it was relatively
ecasy to move trainloads of supplics snd solid convoys, it was r:ot
easy to move individual car and truck loads. This was not only be-
cause it was difficult to procure the actual trucks or cars in s:gaJJ.
groups but also because individual car and truck sl_uprron‘_os tende .
to become lost, Groat difficulty vwes experienced in oving supphei
over long distances by, truck, particularly where the frucks vere no
wnder direct conmbrol of cither the consignee or conslgnors Drivers
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in mony instances became lost and delivery of supplies delayed;

in some coses the supplics were completely lost., Railroad cars

likewise frequently werc lost or misaonsigﬁed, resuiting in pro-—
longed delay in delivery of supplics, 1,2,

S2. Expedients Adopted to Solve the Problem, The Supply
Division, Officc of the Chicf ourgeon, Buropaein Theater of Operations,
United States Amy, adopted many cxpedients and made cvory effort to
sceurc transportotion necessary to get supplies whore thay wore
nezded, The means included utilization of borrowed vehicles, hospital
trains, and air transport. Expcricnce dwing the latter part of 1hh
proved that one of the most rapid and successful methods of shipping
medical supplics was by hospitel train, As the armics advanced into
Germany, however, air shipment of medical supplies dssumed paramount
importance sinece railroads in the forward arcas had boon completely
disrupted, To prevent shipmonts from beecoming delayed or losty a
Supply rovement Control Section was cstablished in the Office of the
Chicf Burgcon which follovied and contro]gled medical supply shipments
from point of origin to destination, 1,

©3. Conclusion, It is thc conclusion of the General Board that
tho Communicatiors Zone medical supply service was, in general, very
satisfactory and that the principel difficulty cneountered in sup~
plying the armics throughout continental oporations wias onc of
transportation,

54, Recommendations, It is recommended that in future oper a—
tions grealer GIfort 52 made by the Tramsportation Corps to furnish
adequate truck and rail trangportation to move mediecal supplics from
rear areas to forward Communications Zene medical depots and to the
armics, and that an adoquate system be devised to provent medical
supply shipments, which are usuglly small, frem beoing lost or mis—
consigned,
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PART THREE
E

ARMY INEDICAL SUPPLY SERVICE

CHAPTER 1

ARMY MEDICAT DEPOTS

55. Type of Army Medical Depot Company Employed in the Buro-
pean Theater of Opérations.” It is of interast that the Tatest Type
medicz L depot company, combat zone, as organizad under Table of
Organization and Equipment 8-667, dated 17 April 19lk, was nover
employed in the Zuropean Theater of Operations, The Chief Surgeon
obtalned ¥War Department authority to retain the medical depobt com-
pany as organized under Table of Organization 8-661, dated 2 April
l9h3, for both army and Communications Zone use., All modical depot
companics arriving in the European Theater wers promptly reorganized
into units of this type.

56, Allocation of Army Modicnl Depot Companies, The normal
assignment of a Table of Organization O-661 tLype fedical depot come
pany is one per field army, In the Luropean Theater it was found that
armies required additional sections of advance platoons as & result
of lengthened lines of cormunication, widened boundaries, and the
acoumulation of large quantities of captured enemy medical supplies.
It was generally agreed, nevertheless, that an average-sized field
army cculd be provided routine medical supply szarvice by 2 single
medical depot company, as borne out by the éxperience of the First,
Seventh, and Fiftesnth United States Armies, 129

57. Location of Army Base Medical Depots, The selection of a
site for the army base medical depol was always governed by the fol-
lowing considerations: Railroad lines to Communications Zone medi-
cal depots, road net to the front and rear, and warehouse facilities,
Since these features are ordinarily found only :in commercial and
industrial centers, army base medical depots were usually locaied in
such communities situated centrally in the army service area, s?

58. Establishment of Army Advence Medical Depcts. Ixperience
in the Eurtpéan Theatér of Operationa proved That since div::.sions
.are not capable of carrying large reserves of medical supplies they
must be closely supported by army medical depots, Advance depots,
stocked principally with fast-moving expendable items, were employed
extensively by all armies. This was particularly true after the
forces broke out of the Normandy Beachhead and raced across France.
Advance depots were often 75-100 miles ahesd of the ammy tase medical
depets. In spite of this there was frequent criticism from division
medical supply officers that sufficiently close supzort was not being
received, In this regard the subject of tonnage to be carried by
army depots is of importance since large stocks, while_prov:.d:.ng a
greater measure of safety, also hamper quick movement in support of
combat troops, The experience of the First United States Army con-
firms this point., After the break-through in Normandy the army base
medical depot lagged far behind due to inability to move large stocks
(over 1000 <ons) which had been built up on the beaches., In order
~ to move it was necessary to reduce stocks b, rt}n‘ning excesses over
to Advance Section, Communications Zone, Lsls%;0

59. Stocking Army Medical Depots, During early operatlon_s on
the Continént most armies svacked practically all availal'ﬂ.e medical
items in varying guantities, 1In many instances several 1tgms were
carried in stock wherc one would have been sufficient, This not only
produced overstockage in army medical depots, but in,‘add:.Ltlon, re~
sulted in many items being in short supply in Communications Zone
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medical depots which were urgently needed by Commnications Zene
medical installations. To correct this sitvation the Chief Surgeon,
Buropean Theater of Qperaticns, published in April, 1945, a "Catalog
for Ficld Armies" which listed items to bec stocked by armies, and ~
items which were gvailable in Cormunications Zome depots on request,
Actual items teo be stocked by the armies vere determired by army
surgeons and army medical stpply officers at = conference held at
Headquarters, Communications Zone, ir Tebruary, 1945, A sizeable
reduction in the number of items to be carricd by armies was made,
vinile it is true that hostilities coased too soon for the catalog to
be given a conclusive test, it was generally agreed that in futurc
cperations ¢ similar catalog should be available at the onseb of
hostilities to serve as a guide %o procurement, planning, and supply
build-up,. This should receive constant attentign during peace time
and the catzlog maintained in accordance with adwances in therapy
and equipment. s

60. Issue Frocedures and Polisies. Medical depots in all armies
routinely TITTed requisitions for experdable items inmediately se
that medical supplics could e taken hack by the samz persen who
brought in the requisition, One copy of a requisition usually suf-
ficed, uniess the requisitioning wnit desired an edited copy for
file, None of the armics used the standard system of lmcit-ordering
unfilled items; units wore advised to reguisition the items at =
latcr date. The policy on issue of non~cxpendable medical items
variod among the armies, In the Scvegth United States Army the
Comnanding Officer of the 7 Mcdical Depot Company had authority to
approve or disapprove all requisitions, This plan was popular among
unit supply officers since it eliminated long journcys to the Army
Sweson's Office, The First, Third, Ninth, and Fiftcenth United
States Armics required spproval by the ledical Supply Officer on the .
steff of the Army Surgeon_ on all requisitions for items in excess of
authorized allowances, ~»%7»

61l. Oonclusion. It is the conclusion of the Goneral Board that while
army medicis depots in the Buropecan Theater of Operations provided
reasonably satisfactory service, sufficiently close support of
rapidly advanecing divisicns, vhich would have greatly allsviated the
burden cn division medical supply officers, was frequently lacking.

62, TRecommendation. It is rccommended that in future operationa
all pessibhlé Teasuras be taken by army medical dopots te reduce
tonaage on hand to a level that will permit rapid movement vdthout
sacvificing adequacy of medical supplics carried in stock. This can
be zccomplished by cerefully analyzing requirements and by holding
to o minimum the number of items stocked, The army base depot should
not carry over 300 Sons of stock and advance medical depots a maximum
of 75 tons,

CHAPTER 2

HMEDICAL SUPPLY FUNGTIONS AT CORPS LEVEL

63, Approved War Department Doctrine, The general plan for
medical supply 6F Corps unmits as outlincd in paragraph 147, Field
Herual 8-10, Medical Sorvice of Field Units, cells for consolidation
of all requisitions by the Corps Medical Supply Officcr and distri-
bution of supplied received from the army modical depot.

6L. Actual Practice in the Europcsn Theater of Operations, In
actual praclice in this Theater Ghe Coros Medical Batbalion in most
instances opcrased a small medical supply point from vhich common,
fast-moving itcms were issaad to Corps units upon informal request,
writton or oral. Supplics were often deliverced to the wnits by
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ambulances vhich contacted each Corps unit daily or every second
day. The plan proved to be a boon to small units since they were
not required to prepare formal reciisitions and dispatch transpor-
tation to the rear, In addition it provided an emergency reserve) g
in fastemoving situationsivhen army medical depots lagged behind. 2

65, Conclusion. It is the conclusion of +he General Board that in
operating The STELl medical supply point, described above, the Corps
Medical Battalion performed an essential service for Corps units,

66, Recommendation, Tt is recommended that this function be

made a definite Tesponsibility of the Corps Medical Battalion and
included in publications setting forth approved War Department doctrine.

CHAPTER 3
m

MEDICAL SUPPLY OF THE DIVISION

67. During Landing Operations, In planning for operation
OVIRLORDY  division surgeons were given considerable freedom of
action in planning medical supply of the division during the assault
phase, In general, plans followed a pattern similar to the one
adopted by the L Infantry Division, discussed in detail below,

a, All individual medical kits were exterded, filled with
additional dressings, morphire, bandages and adnesive; then water-
proofed with pliefilm carbine covers,

b. All medical enlisted men carried a 60-mm mortar shell
outer container, M51AL s packed vrith 12% pounds of surgical dressings,
drugs and blood plasma, To permit carrying in the manner of a golf-
bag over one shoulder a ring of light wire was soldered on sach metal
end of the container and a 32-inch canvas strip with buckle was
attached., A 6-inch white circle, housing a 6-inch Geneva Red Cross,
was painted on each side of the container,

¢. At least 13 medical enlisted men of each batialion
medical section carried, in addition, an improvised "litter unith
consisting of one litter collapsed, around which lad been wrapped
two blankets and to one pole of which had been secured one Thomas
leg splint and two wireladder or basswood splints,

d, All remaining organizational equipment and certain
additional equipment authorized by the Army Surgeon and the remain-
der of 285 mortar shell containers, the division reserve of expendable
medical supplies, were carefully loaded or vehicles phased in the
battalion and regimental build-up, The success of the prior planning
was evidenced by the fact that no critical shortages developed ashere,
ne personnel of medical units were drowned as a result cf being too
heavily loaded, and loss of equipment and supplies was negligible.
The 285 mortar shell containsrs were assembled near beach exits oy
contact agents of the three division collecting companies and carried
Torward as requested by returning litter bearers, This reserve
considerably alleviated the imnediate supply '[J{C‘ble until army
medical supnly duwmps could be established, 11z

68. During Normel Operations, The approved War Department
doctrine governing The medical supply of divisions in combat, namely,
the informal flow of medical supplies forward through evacuation
channels, was followed in the Burcpesn Theater of Operations, Dab-
talion aid stations were supplied from small reserve Stocks carricd
in collecting stations, HNormally a rote sent back with ambulance or
jeep drivers evacuating casualtics from the aid station served as a
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requisition. Supplies were forwarded on the return trip. Collecting
stations replenished stocks by requisitioning informally from the
division medical supply dump. Suppliecs were usually wrapped in a
blanket, tagged for the intended unit and placed on ambulances re-
surring from the clearing stetion, Aid stations of field artillery
battalions and other divisional wnits drow supplics informally dircct
from the division medical supply dump, which was ordinarily estab-
lished in the neilghborhood of the division clearing statiorn, §:1

59, Medical Supply of Armorcd Divisions. Medical supply of
arncred divisions 12§ accomplished in essentially the same manner as
infantry divisions, cxcept that the division reserve normally was
divided egually among the threc medical companies {carried in the
clearing statiocn of sach) VlEB an additional reserve being carried
ty division medical supply,

70, idediczl Supply of Airborne Divisions. Medical supply of
airborne troops operafing atcad ol ground troops was accomplished by
dropping 4~5 acrial containers, During operations in Normandy the
recovery of thess containers was in most instances only a small frac—
tion of those dropped, due in a large measurc to dropping during
hours of darkness, In subscquent airborne opcrations, however, all
classes of supplies including medical supplics were dropped during
daylight hours, Recovery of containers i? these operations was very
efficicnt and lossas kept to a minimum, L

71. Conclusions., It 1s the cenclusion of the General Foard that medi-
cal supuly T6T THE &ssault divisions during landing operations was
successfully planned and executed; that the procedures smployed
within the divisions during subscquent continental operations demon-—
strated the validity of approved War Depariment doctrine governing
medical supply of the division during rormal operations; and that
medical supply of airborns troops opsrating ahoad of ground troops
is more efficlent when aczomplished during daylight hours,

72, Recomiendations, It is recommended that in future opera-
tions a plan eliilar Lo the one described above be adopted for the
medicall supply of the assault divisions during landing operations;
thal no changes “e made in appraved War Dapartment doctrine governing
medical supply of the division durirg normal operations; and that if
comba® conditions permit A-5 aerial contain®fs marked with con-
gpicuous red crosses be dropped only during daylight hours.
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