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CONSTRUCTION AND OPERATION OF A.E F. 

COLD STORAGE PLANTS 

The suboect for th{s talk m~Fht well have been teken 
as "Frozen ~est Supply for the A.E F.", as zt ~s the ~nten~on to 
treat the subject as a whole, of which the constructmon and 
operatmon of 27 cold storage pro~ects was an essential pert. 
Th~s d~scuss~on st the presmnt t~me ms, I believe, entirely 
3ust~f~ed as we are all orobably more than ever concerned 
w~th the nroblem of preparedness, of which the experiences of 
a prev{ous campsz~n are the best Fu~d~s. Th~s ~s true whether 
the o~rt~ci~lar experiences {n question were ~f ~ successful or 
unsuccessful native. The st~ ~tude to be taken toward method~ 
previously followed n~turally d~nen~s uoon the measure of 
success which ~ttended such method~. 

In the case of the frozen me~t supply for the A.E F 
we are dealing w~th an undertak~nF that met w~th s~,nal success 
After the armistice %he Corm~nder ~n Chief, on request of the 
Commanding G~ner~l, Services of Suppl~ ordered that s bo~rd 
be aPgomnted in e~ch dmv~s~on to ~nv~st~gste thoroughly all 
matters pertaining to ~he surely of the d~v~smon durmng ~ts 
service ~n Europe, t~i~s bo~rd to census% of line officers Beef 
supply was one s~b3ect on which report ws~S ordered. I d~d not 
see reports as su!0mmtted from all S~v~s~ons but d~d have ~ccess 
to the reports from 6 D~-v~s~ons of ~he 3rd Arn[T, sxtrsc%s from 
which are as follc~s. 

"2nd D~v Experience during the last two years has 
demonstrated ~ that frozen c~rcass beef, wrao~ea in burlap, 
has reached the trooos in excellent condltlon ~n pr~ctlcslly 
all cases. In th~s dlv~s~on there h~va been very few 
oases in vhlch beef ~ss found to be ÷~nted or spelled 
vrhen received. A few quarters h~ve been condemned ~t 
tlmes, but there has been no re~1%roubl~ in Fettlng 
beef in excellent conrlltlon. In the Verdun sector in 
Nay, 1918, the beef ~for three dsvs was d61~vered to 

, troops In poor condlt~on and conslderable quant~tles h~d 
to be trlmmed ~nd ~rtlall V conder~ned, thls con~itlon 
was due to the f~ct that for several da~ s the beef wos 
shlpoed to r~ ~lhe~d in ~mprooerlv nefrl~er~ted c~rs 
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"3rd Dxv Experience of th~s dxv~smon d~n F the 
entire campaign has been of such satisfactory nature, 
that ~t ~s belzeved l~ttle zmOrovement can be made on 
the present method oe delxvery o9 fresh ne~t. 

4th D~v. No suggestions as to possible methods 
of delmver~n F fresh beef ~n better condmt~on. 

32nd Dxv Fresh beef has been always received 
and ne ~mnrovement ~n method of delivery ~s suggested. 

42nd D~v. Present method of del~ver~nF frozen 
beef securely wrapped xn burlap xs satisfactory. 

90th D~v. The present method of ~ehver~ng carcass 
beef ~n refr~Ferator cars ~s entxrel) set~sf~ctory and all 
beef sh~oned to %hxs organization, ~hout exception, has 
been recaxved ~n exsellent condition The present 
protective wrapp~n~ for th~s class of fresh nest should not 
be changed." 

To dlscuss the almost innumerable steps taken to 
make posslble these results would fake far more tlme than we h~e 
for thls conference, but I will s ttemot s brlef resuma r of 
thls work. It was an establlshed pollcy that all personnel, 
equlnment and supolles would be sent to Ffance only upon 
request Tot same by the Commender In Chlef, A ~ F , and 
cablegram was recelved from Par~s on June 2P, 1917, requestlng 
"Plans, speclflcatlons, superintendent and personnel for 
constructlon of Ice plant for 500 tons canaclty per day and 
refrlgerstlng plant capaclty 8000 tons of beef." By July 7, 
just two weeks l~ter, personnel to handle %hls work had been 
procured from the prlnclpal Chlca~o packers, prellmlnsry 
drawlnKs made, and all equlpment for these two pro3ects had 
been contrncted for ~,t a flxed nr~ce on the bssxs of 
competxtmve b~ds coverlng sane. No contract was placed for 
construction of the buxld~ngs or erectlon of the refrigerating 
machlnery° Instead necessar}~ conshructlon tools were 
ourchased and shlpped to France nn~ some 275 c~vllx~n 
carpenters ~nd other nechanlcs, to~ether v, lth a m~perlntendent 
of erecf~on sn~ s foremsn~ were emnloved dlrect by the 
Ouarterm~ster Corps on soecx~l contract form or~F~neted to 
cover th~ case. Later a m~lzt~rv unit designated Ice Plant 
Comosny No. 301, consisting of about 380 officers and men was 
recruxted for thxs particular work and sent to France to sssxst 
• n the completion of and to operate thxs plant. Certain 
add~txonal labor consisting of Chinese ~nd Spaniards were 
also used on thxs 3ob, the total man-days being ss follows 
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&merx~sn cxvxlxsn 41,280 m~n d~vs 
Soldiers 29,115 " " 
Chlnese - - - 17,47~ " " 
Spsnaards 4,602 " " 

Total 92,a72 " " 

~n M~y 2, 1918, ~]u~t about i0 months after the stmrt of the 
work ~n Washzngton th~s plant was wl~ced ~n oper~.t~on w~th a 
storage cspscztv for 16,000,000 lbs. frozen c~rcass me2t. 
It was locat@d about 200 mzles from e~ther the worts of 
St. Nsza~re or Bordeaux, near %he vzll~e of G~evres. 

Unt~l the G~evres plant was placed ~n onerstxon on 
May 2, 1918, the only cold s?oraFe facilities svsxlsb]e for 
use of the A.E.F. consxstad of the S.S. ~icClellen at 
St. Naza~re and certain sOsce an the French Government cold 
storaEe nlant at Dm3on. ~The old transport HcClellen had 
arrived at the port of St. Naz~re ~n July, 1917, w~th s carFo 
of frozen meat. It was found that the vessel wes xn bad 
condition and after ~nspect~on was condemBed as unflxt for 
ocean-going servzce. It v~s eccord~n~l V dec~ded to ret~n 
th~s vessel ~n the basin at S~ Nszsxre es s oerman~n% cold 
storaFe Plant. The cs~cxtv of th~s sh~p yes or~g~n~ll~ 1250 
tons neat which v~ss later ~ncreosed to 1500 tons. 

Th~ arr~nFement ~rlth the French for use of sosce 
• n their nlant ~t Di]o~ w~s nn~e ~fter errlv~l of the 
S.S ~cClellen wlth the flrst c~rg.o of frozen nest for the 
A E F. The s~ce eriFlu~llv qvs~l~ble ~t DIjon for use by 
the A.E.F. had cs~elty 9or storlng 300 tons erozen beef. Thls 
was sn almost ne~ll~]Ble au~utlty ~nd besldes ~he temperature 
n~int~s~ned in th~s nIsnt was no ~ ~ enouzh for Food resultz. 

The suthorlzed rstlon w~s 1 lb. frozen beel ~ per d~v 
for 7 days out of eech IO d~v perxod, so that 2,000,000 wen 
would require 700 tons bee9 dsxly. Considering ~rreFul~rxty 
of arrxval of beef corrv~ng vessels sad the d~ff~cult~es 
• nvolved ~n d~stribut~on, the mzn~num stors-e fsc[lzt~es req~_red 
for reg~lar suooly should be equivalent to 30 d~ys requirements. 
On th~s bas~s xt ~s seen that supol~ for P,O00,O00 men would 
req~zre f~c~l~t~es for storaEe of 21,000 tons. The G~evres 
plant had a nomxnal rating of 5000 tons but, by eliminating 
certain o~sso~eways and D~l~ng me~t r~ght up to the overhead 
ammonia n~p~ng ~t coul4 be loaded to a total of 8,000 tons, 
~nd xn fact dxd ~t one t~ne cont~xn that ~nount of meat. 

Steps taken to meet the requlrenents es above 
celculsted for 2,000,000 and l~ter for the proposed army of 
4,000,000 wen make e lou~ story ~nd will not be d~scussed in 
detall 8t thls tlne. The followln~ llst ~ives locatlon end 



canacxty of the refrxger~txug plants xn A.E.F~ ser~Ice ~ust 

before the "r~stzce ~,~th note ~s to method of oBtazn~ng 

these f~ c ~l~t ~es 

St. Naza~re 1500 tons 

Gmevres 8000 " 
En~nal 1800 " 
Toul 400 " 

B61fort 400 " 
Brest 500 " 

- S.S. McClellan 

- Built by A.E.F. 
- Leased fron French ~0~t. 

~t I! t! T! 

- Plant bulll by A.E.9-, 
refr~eretxn~ equxpment 
leased from French 

compsny. 

i0 Base Hospltals, 
25 tons each 250 " - Built by A E.F 

Le Hsvre 120 " - Le~sed from French Co 
Tours 200 " - French plant rebuilt 

~ A.E.F 

Arcachon 150 " - Leased from E~ench Company 1| | |  II II 

Angers I0 " - , , , ,, 
Blo~s 100 " - ~ . ,, . 

Vlttel 30 " - , ,, , , 
Borderux 100 " - ,, , , ,, 

La Rochelle 30 " - ,, ,, ,, , 
V~chy 30 " - 
Bassehs S000 " - Built by A.E.F. 
La P-111ce 4000 " - Built by French Co. wlth 

as~ist%nce of A.L.F. 

27 Pl~nts ~ 6 P O  tons 

In eddlt~on vork w~s 61that under w~y or approved for 

the followln~ add~txonsl fac~itleso 

Msrse~lles 400 tons 
St. NazsIre 4000 " 

G1evres Add~tlon 8000 " 
Advance $ectlon 3000 " 

- BelnF built by A.E.F. 
- Being b~t by French Co. for 

A.E.F. 
- Being built by Az~E.F- 
- Approved to be built by A.E.F- 

Total 15400 tons 
Total 31 plants - 39,020 tons. 

• ~ rc~tv would supply the regul~r 
Thls total stor~F e c p nOO~men for a perlod of 28 days. 

meat ration to 8n Army oz ~,~vv,v 



The actusl qu~nt~tzes of frozen t~eat unloaded ~t 
port~ were as follov~s- 

February 1918 655 tons 
March 2362 tons 
Anr~l 3828 tons 
~Y 4088 tons 
June 10,104 tons 
July I0,184 tons 
August 6,106 tons 
September 12,835 tons 
0c~ober 21,223 tons 
NOvember 26,384 tons • 

The sverage dally consunntion per men of Amerlcan 
fresh meat Increased from ~34 lb~. at the t~me of plsclng the 
G1evres plant in oneratlon to .73 lbs. st the tlme of the armlstlce. 

The dlstrlbutlon of the large amount of meet wlth 
negl~ible loss requlred a proper or~anlzatlon end very close 
supervlslon. Con%rol was exerclsed by the Cold Storage Brsnch, 
O.C.O.}~., To~rs. In vlew of the perlshable n~ture of the - 
materl~l handled, all reports were received and Instructlons ~- 
~iven by telegraph or telephone, us~ally the latter. In thls 
manner close contact was ms~ntSzned wlth all cold storage plsnts. 

The flrst step wss, of course, preparatlon of req~sltlon 
for frozen meat, thls belnz Included !n cablegram to Washlngton~ 
Shipments were not slways made as ordered. There was ~ gre~t 
scarclty of refrigerated vessels. A program was prepared for 
constructlon of such vessels in s~fflclent number to supply 
requirements, but thls program wag not malntalned and it w~s 
only due to use of vessels losned by the Brltlsh that ~nyth~ng 
l~ke an adequate supply of meat was furnished. 

When a vessel w~th a cargo of frozen meat was sev~rsl 
days off France, the Cold Storage Branch would be sdvlsed and 
would be required to state xmmed~ately ~t what port it was 
desired to have such vessel dock. The ports avs~lable were 
St. Nazaxre, La Pallxce, and Bassens, ~lthough smBll shzpnents 
were handled at Brest and later vessels ss requxred were routgd 
to Hook of Holland for supply of the 3rd Army. In dec~dxn~ upon 
what port to route sh~ns as well as for assxstance xn makxng 
the subsequent dxsposal of the meat, use was made of a large 
map showing all cold storage plsnts by c~rcles colored blue, 
the area of these c~rcles representing the cap~clty of the plants. 
A c~rc~lar dxsk colored red of corresponding sxze was mounted 
so as ~o rotste over the blue c~rcle so ~s to show ony desired 
nort~on of the clrcle os blue and the remainder red. Pos~txon of 
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these c~rcular d~sks was ~d~usted ~t iO OO o'clock e~ch morn~ng~ 
based on the telenhone or telegraph report r~ce~ved the f~rst 
th~ng ev~r~ morning from-e~ch n~ut. The entire s~tu~%~o~ 
respect~nF_ beef supnly ~nd d~str~%b~t~on could ~hen b~ seen 
by a Flance ~t th~s nap. 

Upon arrival ~t the £eszFn~ted port, the frozen me~t 
was unloaded ~-s r~o<dl~ as possible so ~s to ~vo~d delaying 
the return of the much needed refrigerated vessel. The unloading 
rate would v~rv from ~bout 4OO~to 1500 tons ~n 2~ ho~rs. So far 
as soace ~t G~evros ~nd transportation fscm!~t~es ~ould nerm~t 
th~s neat w~s sh~noed d~rsct to that nl~.nt, the ~ls~%t ~t tDe 
oort taking care of sny~exce~s which could r~o~t be sh~noed d~rect 
to G~evrcs. Of course, ~ s~ff~c~ent ~mount ~ always ret~ned 
at the port plerts to suFDl~ the troops ~n ~ket bas~ sectxon. 

For naklng frozen neat shlom~n%@ p.,f~ Frenoh 
insul~ted cars v~ere .~t flr~t usedj then lO ~merlc~n b6x c.~rs'_ 
whlch were insulated at Glevres. B~It star&1mg June 22~ ~]8~ 
l~erlcan refrlger~tor ~ars were b~ in~ turned out from the 
Ancrlcan c~r shops ~t L~ Rooh~!le. By J~ly Is~ tb~se ~Te~" 
beln~ made svs!lable Jt th~ r~%e o ~ 2~ ~ ~d~y unt~l ~ ~ot~l 
of 950 refrigerator cars w~re ~n thls s~rvice. 

All shlonents, exce6t thg s~sll ~ounts d~str~buted 
d~rect by s~c~lled "~eddIer" c~rs, ~ere n~@ entirely ~thout 
the use of ~ce.- As s%~%ed ~reV~onsiy,;the Gxcvres plant had 
xce mak~n~ facxl~txes f~r 500 toms a d~ay~ ~t %h~t txme I belae~e 
the lq~Fest ~ce nlan¢ ~n the world. But no ~co vss ever n~de 
at G~evres, ~ ~ ~ - 

Instead o~ ns~nt~ng a temper~tuze~of ~bout 15 ° F. 
• n the G~evres plant, ss zs t~e common prect~ce an Zhe United 
States for freezer storaFe 1~lants, ~t w6~ found~that 
p~rt~cul~rly good r@sults w~re sectored b7 m~nt~n~n ~ the 
temperature ~n t~e Gfevre~ PIant ~t O°F. Beef ~t th~s low 
temperature ~ntroduoed ~nto ~nsul~ted cers ~erved effectmvely 
to cool the c~rs to a po~t bel~ fr~ezi~nF W~thout the 
defrosting of any of the meat. The results obtained by th~s 
method are well ~nown h v certain tests me~e on shipments from 
G~evres to Is-su~xTille~ for exannle, tv~ ~srs w~re en route 
57 ho~rs from G~ev~es to Is-sur-Tille, c~r tem,~eratures ~t load~ng 
being 73 ° F. and 66 ° ~ and ~r temperatures whe~ opened 38 e F and 
30 ° F. resoect~vely, the ~-vera~e o~bs~de Ce~peratures dur~n~ the 
t~me of sh~nment b~n~ 6G ° F. ~nd th~ nest b~n~ loaded from 
storage room ~t G~evres of ~h~ch the ten~er~%~ w~s -2 ° F. It 
• s estimated that d]~r~n~ the sumner, the ~s~nt~nsnce of thins 
lov temperature ~n the G~evres plant dmd not~ ~ncrease the coal 
cons~n~pt~on for the operation of the plan% mora&han about 
15%, whereas to hove manufactured sufficient ~oe for the ~c~n~ 
of outgoing carload shipments ~ ould have at least doubled the 
coal consumption. It has been calculated o~ a theoret~c~l bests 



that the senszble heat represented by a d~fference of 15 ° F. 
~n the temperature of ~ carload of beef zs equal to the sensxble 
heat which nust be sbstrscted to reduce the car temperature 40 ° 
and overcome heat conduction for s period of three days. 

Another condition which contributed to render xt 
satisfactory to make shipments in refrigerator cars w~thout ~ce, 
• s the com~aratxvely low nean temperatures ~n Frsnce. As an 
~llustratzon mesn temperatures ~n degrees fahrenheit taken 
from records of the French Government for Bordeaux,were 8s 
follows. 

\ 

January 41. 
February 45- 
M~r ch 47 • 
Aprzl 52. 
~y . 58. 
~une 63 
July 68. 
August 68 
S e Dt enb e r 65 
O~tober 55 
November ~ 47. 
Decenber 41 • 
Year 54 • 

Dur~n E the early part of the summer, before it was 
realized how thoroughly satlsfactory frozen beef could be 
transported ~n the manner above d~scrlbed, conslderatzon ~r~s 
at ~ne tlme ~iven to the Froposltion of uslng refrzger~ted 
motor trucks for d!~trlbutlon fro~ rallheads. However, Investl- 
garcon durzng June, 1918, of the condition In which frozen beef 
was being recelved by crganlzatzons oecupyln~ advsnced pos~t~ons 
developed thst the use of these re#rlgerated motor tr~cks 
was unnecessary. 

Before an adequate number of refrlgerstor cars bec~ne 
avsilable~ thus naklng zt necessary to shlp a conslderable 
amount of beef in box cars, the hazards incurred in maklng 
such sh~oments were great. To reduce thls hazard, one of the 
flrst steps taken by the Cold Storage Br~nch w~s t~ arrsn~e 
for the convoy of every beef shlpment. It ~s belleved thst 
~hls convoy s~s%em prevented many losses- As It ~s, the 
losses suffered were entzrely neglzg~ble. Great stress was 
la~d by the Cold Storage Branch on th~s convoy system. In 
general, the convovers were obtained from Ice Pla~t Company ~301 
or from some of the Butchery ConPanzes, %hose latter 
orgsnzzat~on~ hav~n~ been placed at the d~sposal of the Cold 
Storage Branqh. It was the ~ntent~en to p~ck the best man from 
these organ~zst~ons for convoy duty ~nd zn general the same men 
were contlnued on that duty. 

t 
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It v.ss endeavored to educete these men as to the 
~mportance of thexr work. As an xllustret~on ~f th~s effort, 
the following xs q~oted from "Instrue£1ons t~ Convoyers of 

~{eat Sh~oment~" - 

"Delaver~g beef to the troops ~n good condition 
depends large'ly uoon pronpt saqd proper handling 
• n translt • 

The convoy is respons~bl~ for every part of the 
movement of s csr of beef, from the loadlng dock to 
the spotting of the car for dlscharge, for the prompt 
return of the e~ty refrlgersbor cars to orIgznal 
polnts unless otherwlse specially Instructed, for 
the prompt rendition of all requlred reports. 

In~tlatlve end attention ~re the fsctors whlch 
contribute to the vnlue of the convoys. Such 
hablts snd conduct as will meke for slertness nust 
be cult ivated. 

Acqulre enough French to be able to ask for 
necessary informat~on from brsln crews and chefs Se Gate. 

Telephonlc and telegraphlc acQoru~odst~ ns wll~l 
be secured through the Cold Storage Br~noh 
representag~ve or, if there be n~ such reDresent~tlve, 

through the R.T°0.; in the absence of both, convoy 
will ut111ze such other means of securlng £hls 
accommpdat~n as mey be ~vallable. 

To wlre the Cold Storeze B r~nch address 
~C.0.M , Tours ~. To telephone the Co~d Storage 
Br~nch call*~341, Tours.' 

The followlng reports are requlred to be made to 
the Cold Storage Branch bY w~re or telephone'~ 

lo Report of wheresbouts a% ~nd of esch twelve- 

hour period after leev~g load~n6 trsck. 
2. Report of anticipated or enea~mtered deley. 
3~ Re~ort of arr~v@l st unlaad~n~ point, ~v~ng 

destination, t~me of arrival, c~r ~n~tmals and numbers. 
4. ' Report o~ dSpa~ture on return tr~p w~th 

empty refrigerator cars: F~v~ng st~t~on, t~me, 
car ~n~t~al~ and m~ubers. 

5. Report of arrival at reloading point w~th 
emoty refrigerator cars, g~v~ng stst~on, t~me, csr 
~n~t~als and numbers. 
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"Immedx~tely on return trio, convoy wxll submxt 
• n duplxcate to hms c~muandznE oef~cer, the prescrxbed 

formreport g~vzng precise snswers to sll questxons 

If possxble, convoy w~ll report hzs sb~ppxng 
point, destination, car xnxt~als and numbers to the 
R.T.0.'s at pa~sxng nomnt when h~s cars ere not a part of 
a sol~ Amer~csn traxn. 

W~nen s~de-trscked ~n ra~irosd y,-rds, conv~y w~ll 
report to the R~T 0., ~nK h~s car ~nztm~ls, ear numbers, 
destination an~ the number of the track on which h~s c~rs 
are set, and w~ll ask for such movement as ~s desxred. 
Th~s reeort to the R.T 0. does not relieve the necessity 
for w~rmng the reports requzred by the Cold Storage Brench. 

Immedxately sfter h~vmng so reported to the R.T-0 , 
convoy w~ll return to h~s cars, nnd vzxll stay close enough 
to then as to Prevent their be~n£ lost track of by 
s~tchxng, etc. 

Unon arrmval a± ~ destzn~t~on st which there ms a 
Cold StoraKe Brsnch reoresent~% xve, report %~ed~atelv to 
him. At other dest~nat~_ons reoort to the consignee. 

Before st~rtlng on a trlp, ~scertaln If there is 
a Cold Storage Branch rcpresentatlve at yoklr destmn-txon 
and ~f not be sure that Vou know the n~me of the consxgnee, 
that you may f~nd bxm promntly. 

A convoy will stsy wlth hzs cars from the loadlng 
dock to the point st whlch they are spotted For unlosdln~. 
THe nearest frelght yard is not consldered s destln~%lon. 
Securln~ prompt ~v;Itchln F servlce is a part of the convoyts 
duty.Before st~rtlng on re~urn trlp, convoy will remove 
all pasLers f~om >ms c~rs 

If delays are encountered eu route f~rst, report 
to the Cold Storage Br~nch as outllned in these instructlons, 
second, try to get actlon through the R.T.0., traln crew 
or the Chef de Gate. 

If c~r trouble !s encountered, r~mklng !t necessary to 
transfer meat from one c~r to ~nother, inspect all cars io 
make sure that 

I~ The c~rs are ~I be, 
2. The runulng Fears ore well oiled. 
3 There is no accum~l~tlon or ~terlals which 

will stlck to the beef and put It in bsd 
condltlon at destln~%~on. 
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Rooort nunb6rs of se~Is removed from or~F~nel 
csrs snd m~m ors oe~s(els ett%ched to rcsultent csr. 

Before opening the or~n~l o~r h~ve the dct~xls 
so srr~nFed that the transfer can be r~de as quickly as 
pos szble." 

As ~ further means of controll~n~ 8nd expediting 
beef shipments, +he Cold Stor~,~e Branch nsdo considerable use 
of the lon~ dxst~ncc telephone ~nd telegreph. On ~ccount of 
the ner~sh~bl6 nature of the product, ]otter vr~.t~ng ~n re~rd 
to shxonents w~s ~n ~(ner~l entirely out of the question. 
Numerous ~nst~nces occurred vhen on account ~f "hot boxes" or 
for other c~uses, r~ lro~d c~rs loaded w!~h beef bec~me 
unserviceable ~n tr~slto Report of such cond~tzon being 
received by telephone from the conveyer, It v~s Ooss~ble ~n 
numerous inst~nccs to ~rr~n~e for q~ick d~sposxtxon of the 
p~o4uct before loss occurred- 

Orders for beef req-~rements w~ze ~Iso bleced by 
tele~reo~ ~nd telenhone ~n4 reo~rt of shxpments ~nd rece~ots 
forwarded to the Cold S%oreFc Branch by ~he s~me ~6~ns. It 
was ~n th~s rmnner poss~tle to keep close touch Upon the entire 
beef s~tuat[on and to detect end t~ko steps %o expedite ~ny 
delay xn movements. In addition to the essentxsl reports by 
tclefraph ~ud telephone, ceTtq~n re~orts by letter were ~lso ~ e- 
quxred • 

"Peddler" c~rs made ~t oosslble to supply smell 
d~t~chnents located in towns where xt ~*ould h~vc been necessary 
to h~ve ~u~ chased their r~o~ em~nts locally ~nd to vh~ch it 
was ~n~oss~ble to -~sl:e fu~l c~rload sh~oncnts. One of these 
"ned@ler" cars w~s "~lac~d in onerstlon out of La Rochelle on 
the 22nd of July. T~xs c~r left L~ Rochelle under Ochre 3 
every other day nd moved on the follo~mnF schedu!o 

Lv, Ls Rochelle 7 57 AM 
Arc Nlort II ZO AN 
Lv. ~lort 6 O0 PM 
At. Thou~r~ 8 20 P~4 
L~. Thouars S 07 PM 
Ar S~ur I0 06 1~ 
Lv S~nuur 9 18 Id~ Fo!lov,ln~ d~% 
At. Angers Ii O0 ~M 

This schedule b(inF definitely e~t ~he cor w~s ~ict\ 
~t each oo!n~ by ~ detachment of ~ ~ ~_~c ~c orF~n~zatlon for 
which the beef w,'~s inte~ded. A~otber Deddler epr was 
established from Bordeaux %rovelin~ d,llv via L~bourne, 
~ntoont, Per1~ueux, Ll~o~es, ~ontnorlllon, ~rr~vlng st 
Poltlers the s(cond nornlnF, beef beln F delivered to eoch 
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of these Dlsces w~th entirely s~t~sf~ctory results. Also 
the nr%c+~c6 of mak~nF sh~nmen%s ~:~a Gr~nd V~tesse v~s extended 
thus suooly~n~ numerous or~sn~zn+ ~ons who could not h~ndle 
full c~rload sh~nments ~nd whom ~t w~s ~mnoss~ble to 
supply by meddler c~r 

It was early thouFht ~vxs~ble to u~e boneless 
beef and numerous tests w~re n~de w~th +he result that th~s 
was finally requested as regular method of supply~ The 
boned beef as fmnally sh~pn~d msda ~t ooss~ble to store 
2~ t~mes ~s much ~n ~ ~ven s~ace ~s w~th c~rcsss noel. 
I~ w~s found that it was not so s~t~-sf~ctory to pack the 
deboned beef ~n Boxes as to freeze ~n blocFs of ~bout 
100 lba. each, wranped xn cheese cloth and sewed xn burlap. 
Contrary to wh~t m~ght be at-fzrst thought,~%h~s p~oksge 
stood shipment better than %he me~t necked in boxes, due 

probably to elimxnatxon of the voids ~n %he boxes~ Also 
hznd-quarter and fore-q~arter nest was packed separately 
and msrke~ accordingly so that equitable dlstr~b~,txon could 
be made to organxzatxons. 

As ~n ~llustrst~on of actual dmstr~but~on to 
troops, the follow,oF ~s taken from report whmch was made 
on vmslt to the Toul sector xn June, 1918 

.? 
"A car of beef, whlch left Is-sur-Tllle 

7.00 I~ on June 17th, ~rrlved st Toul 2 00 A~{ on the 
18th, was transferred there dur!ng the day and 
shlnoed at 5 ol clock the mornlnF of the 19th, 
arrlvlng ~t ~lenll-la-Tour at 7 O0 A}~ that day. 
A portlon oe thls beef was agqln transferred and 
sent by narrow EauFe r~llroad to the reglmental 
dump at Cornevllle, arr~_ved there In tlme for 
issue that s~me ~fternoon, the last ouarter lesvlng 
for the mess halls at 8 00 I~{. This quarter was 
found to be almost defrosted but in the best of 
condlt!on. The bulk of the balance of the shiDmen% 
to ~[enll-la-Tour was tal~en from the cars In wscons 
to the d~v~s~on d~up, not fs~r from the railroad yards~ 
where ~t was loaded Into ration w~ons dur~n~ the d~y. 
Two quarters sent from there to a mess hall near %he 
front lines, where they arr~vea dur~nF %h~ n~ght, and 
were cut and used for supper the follow~nF day. Thxs 
beef yes entirely defrosted on arr~wl ~t the mess 
hall but ~n perfect condztlon." 

Meqns taken to ~mDrove t~c u~ ~at~on was the 
decislon to obtaln sufflclent frozen pork from the Unzted 
8tares to !ss~e s~ne to all orF~4nlzatlons once each month, 
in aocoldance w~th vhlch cablegram was sent under date of 
19 September, 1918, requestln~ that there be shlpned 
monthly in lleu o9 equal quantity of frozen beef, 1,000 
tons Boston Butts and Boneless Lolns. A suff~clent 
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quantlty of cork, recelved mn response to this c~b~eyram, 
wes shipped to the 3rd Ar~y in time to enable s~e to be 
~ssued to the trooos of thst Arnn on Christmas Dey. 

After the ernlstlce and upon entry of the 3rd 
Army into Germany, it was decided to suoply h~f to these 
troops by ra~l through Holland. Snsce 9or storage of 
3000 tons was contracted for in • pl~nt owned by s ~Itoh 
concern at the Hook of Hollan@, near Rotterdam. S~or~ge 
In the 3rd Army Ares w~s ~)rov~ded by b1111dlnc at Bendorf, 
on the ~hlne, n~r Cobl~ntz p cold stor~ plsnt wlth 
capacity for 500 tons frozen ne~t. This plsnt was 
installed in an ,ld bili]~d~ng in the rall~0sd yard at 
that point, thls bu~ldlng being insul~ted and p~rtl~ 
rebuilt for the p~r~ose. Pipe, refr!ger~tlnF m~chlnes, 
and other equipment were supplled from G1evres, snd 
the plant was placed in operation v!thln 3 weeks sfter 

work was stsrtedo 
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