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CONSTRUCTION AND OPERATION OF A.E F.
COLD STORAGE PLANTS

The subject for this telk riaght well have been teken
as "Frozen Mest Supply for the A.E F.", as 1t 1s the inteniion to
treat the subject as a whole, of which the construction and
operation of 27 cold storage projects was an essential part.
This discussion st the present time 18, I believe, entirely
Justified as we are all probably more than ever concerned
with the nroblem of preparedness, of which the experierces of
& previous campeign are the best guides. This 18 true whether
the nartictilar experierces in guestion vere of » gnccessful or
unsuecessful nature. The attitude to be taken toward methods
previously followed naturally denends uvon the measure of
suc¢ess which attended such methods. )

In the case of the frozen mest supply for tre A.E F
we are dealing wath an undertaking that met with sipgnal suecess
After the armistice the Commander in chief, on request of the
Commanding General, Services of Supply, ordered thst a2 boerd
be appointed in esch diviszon to investipate thoroughly all
matters pertaining to the supnly of the division during its
service in Furope, thHis bosrd to consist of line officers  Beef
supply was one subject on which report was ordered. I did not
see reports as submitted from all divisions but did have access
to the reports from 6 Divisions of the 3rd Army, extrects from
which are as follows:

"2nd Div_ Experience during the last two yesrs has
demonstrated that frozen crreass beef, wravped in burlap,
has reached the troops in excellent condition in practically
8ll cases. In this division there hewve been very few
cases in vhich beefl weg found to be tainted or spoiled
wvhen received. A few quarters have been condemned at
times, but there has been no resl trouble in petting
beef in excellent condition. In the Verdun sector in
May, 1918, the beef for three devs was delivered to
troops in poor condition and considersble quantities hsd
to be trairmmed and partially condenned, this condition
was dne to the frct thivt for severnl davs the beef was
shipned to rrilhead in impronerly nefrigerated cers



"3rd Div  Experience of this division during the
entire cempaign has been of such satisfrctory neture,
thet 2t 1s believed little improvement can be mede on
the present nethod of delivery of fresh meat.

4th Div.e No supgestions as to possible methods
of delivering fresh beef in better condition.

32nd Div  Fresh beef has been always recelved
and no improvement in method of delivery 1is suggested.

42nd Div. Present nethod of delivering frozen
beef securely wrepped in burlap is satisfactory.

80th Div. The present method of delivering carcess
beef in refraipgerator cars 1s entirely setisfectory and oll
beef shinped to this organization, without exception, has
been received in excellent condition The present
protective wrapping for this class of fresh mest should not
be changed."

To discuss the almost inmmerable steps taken to
make possible these results would take far more time than we heve
for this conference, but I will sttempt a brief resumd of
this work. It was an established policy thet all personnel,
equinnment, and supplies would be sent to France only upon
request for sane by the Commender in Chief, A X F , end
cablegram was received from Paris on June 22, 1917, requesting
"Plans, specifications, superintendent and persomnel for
construction of i1ce plant for 500 tons cavacity per day and
refrigereting plant capacity 5000 tons of beef." By dJuly 7,
Just two weeks later, personnel to handle this work had been
procured from the principal Chicago packers, prelininary
dravings made, and all equipment for these two projects had
been contracted for at a fixed nrice on the basis of
competitive bids covering same. No contract was pleced for
constructzon of the buildings or erection of the refrigerating
nachinerye. Instead necessary construction tools were
nurchased and shipped to France and some 275 civilien
carpenters ~nd other mechanics, topcther with a superintendent
of erection and & foreman, were emnloved direct by the
Onartermnaster Corps on shecinl contract form oripineted to
cover this case. Later a militerv unit designeted Jece Plant
Comnany No. 301, consisting of abont 350 officers snd men was
recruited for this pesrticular work and sent to France to zssist
1n the completion of and to operate this plant. Certein
additional labor consisting of Chinese =nd Spaniards were
also used on this job, the totel man-deys being as follows
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41, 280 men devs

Soldiers - - - 29,115 ® u
Chinese - - - 17,475 ® n
Spaniards - - - 4,602 " "

Total - - = 92,472 " n

Bn Mey 2, 1918, just about 10 months after the start of the
work in Washington this plant wns ®laced in operation with a
storage ceapacitv for 16,000,000 1lbs. frozen cercass merte.

It was locatéd about 200 miles from eirther the norts of

St. Nezaire or Bordesug,nesr the villare of Gievres.

Unt2l the Gievres plant was placed in oberation on
May 2, 1918, the onlv cold storape freilitires aveilable for
use of the A.E.F. consisted of the S.8. McClellen at
St« Nazaire and certain space in the French Covermment cold
storage nlant at Dijon. “The old transport leClellen hed
arrived at the port of St. Nazeire in July, 1217, with s carfgo
of frozen nmeat. It was found that the vessel wes 1n bad
conditron and after inspection was condemned as unfit for
oCean-golng sService. It vas sccordingly decided to retein
this vessel i1n the basan at St Mazsire s a Permanent cold
storape plente The cepecity of this ship ves oripinslly 1250
tons meat which wes later incressed to 1500 tons.

The arrsngement with the French for use of svace
in their nlant et Divon ves nade safter errivel of the
S+S McClellen with the first cfrego of frozen nest for the
A EP. The ghace oripinally aveileble at Dijon for nuse by
the A+E.F. had canecity for sioring 300 tons frozen beef. This
was an slnost neplipible onantity fnd besides the termersture
meintained in this »lant was not lsmw enouph for pood resultx.

The authorized ration wes 1 1lbe frozen beef per dev
for 7 dsys out of esch 10 dsv period, so thet 2,000,000 rien
would reguire 700 tons beef daily. Considering irrepulerity
of arrival of beef carrving vessels snd the difficulties
involved in distribution, the minirunt stors~e facilities required
for repular sunply should be equivalent to 30 drys requirenments.
On this basis 1t 1s seen that supnly for 2,000,000 nen would
reqmire frecilities for storage of 21,000 tons. The Gievres
plant had a nominal rating of 5000 tons but, by eliminating
certain Messopeways and "iling neet right up to the overhead
ammonia piping 1t could be loaded to a total of 8,000 tons,
end in fact did st one time contrin that ~nount of meat.

Stens token to meet the requirenents gs above
celculated for 2,000,000 and lster for the proposed army of
4,000,000 nen nmeke # long story end will not be discussed in
detail st this time. The following list rives locatron end
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canacity of the refrigersting plants 1n AeEeFa seyﬁicg Just
before the -rristice with note s to nethod of obtaining
these frcilities

St . Nazsire 1500 tons - §.S. McClellen

Gievres gooo " - Built by A.E.F.

Eninal 1800 " - leased fror French Gowt.
Toul 400 " - " u n "
Belfort AQ00 M - " n n "
Brest 500 " - Plent bualt by A.E.F.,

refripereting equipment

lersed from French

company.
10 Base Hospitals,
25 tons enach 250 " - Built by A E.F
1e Havre 120 " « Leosed from French Co
Tours 200 " - French plent reburlt
bv A.E.F
Arcechon 150 " - Lesesed from Rpench Corpeny
Angers 10 1 - i tt " [}
BlOlS 100 n - !‘1 n 1t L}
Vittel 50 " .o v " "
Borderux 100 " - " " " v
La Rochelle 30 " - " " " "
VlChy 30 " - " 1" 1 ]
Bassens 6000 " -~ Built by A.EF.
Le Pollace 4000 " - Built by French Co. with
assistance of A.E-F.
27 Plants 23620 tons

In sddition vork wes either under way or sapproved for
the following additional facirlities.

Marseilles 400 tons - Being bualt by A.EF.

St. Nazaire 4000 " - Being bult by French Co. for

Gievres Addition 8000 " - Being built by A.E.F.

Advance Section 3000 " - Approved to be built by A.E.F.
—————— e M A

Total 15400 tons

Totel 31 plants - 39,020 tons-

This total storege crpr o1ty would supply the regular
pest ration to sn ATy of 4,000,000 nen for a period of 28 dayse
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The actusl quantities of frozen meat unloaded 2t
portd were as follows-®

February 1918 855 tons
March 2362 tons
Anril 3828 tons
ey 4085 tons
June 10,104 tons
July 10,184 tons
August 6,106 tons
September 12,535 tons
October 21,223 tons
Novenmber 26,384 tons.

The sverage daily consumtion Per men of American
fresh neat increased from .34 lbgs at the time of Plrcing the
Gievres vnlant in overation to +73 1lbs. et the time of the armistice.

The distribution of the large amount of mest with
negligible loss required a proper organizetion and very close
supervision. Control wes exercised by the Cold Storage Branch,
OeCeQMe, Tours. In view of the perishable neture of the -
materinl handled, all reports were received and instructions
given by telegraph or telephone, usually the lsiter. In this
nenner close contact was meintsined with all cold storage plents.

The first step weas, of coursey preparation of requisition
for frozen meat, this being included in cablegrem to Washington,
Shipments were not alvays made as ordered. There wes & grest
scarcity of refrigerated vessels. A Progran was prepared for
construction of such vessels in sufficient number to supply
requirenents, but this Program wag not maintained and 1t wes
only due to use of vessels loaned by the British that nything
like an adequate surply of meat was furnished.

R

When a vessel with s cargo of frozen meat was seversl
days off France, the Cold Storage Branch would be sdvised and
would be required to state imediately =t what port 1t was
desired to have such vessel docke The ports aveilable were
St. Nazaire, La Pallice, end Bassens, slthough smell shipnents
were handled at Brest and later vessels es required were routed
to Hook of Hollend for supply of the 3rd Army. In deciding upon
what port to route shins as well as for assistance in making
the subsequent disposal of the neat, use was nmade of a large
map showing all cold storage plents by circles colored blue,
the area of these circles representing the capecity of the plants.
A cirenler disk colored red of corresronding size was nounted
so as to rotete over the blue circle so ns to show eny desired
Portion of the circle »s blue and the remeinder red. Position of
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these circular disks was sdnsted at 10 00 o'clock esch morning
based on the telenhone or telegraph report received the farst
thing evers morning fren.ech nlente. The entire situation
respecting beef supnly and distrgbution could then be scen

by @ rlance st this nan. N

Upon errival »% the desifnoted vort, the frozen nest
was unloaded as ranudly as possible so s to svoid delaying
the return of tre ruch needed refrigersted vessel. The unloeding
rate would verv from sbout 400 .ta 1500 tons in 24 hours. So far
as snace =t Grevres snd tronsportetion fecilities wonld rermt
this neat wos shimned direct to that nlant, the nlent at tre
vort taking care of snyeexcess vhich could not bo shimmed direct
to Gievres. Of course, & sufficient anount wes alveys retsined
et the port plerts to surply the troops in that base section.

For making frozen meat shinrments s/ fev French
insulated cars were _~t first used, then 10 Americen bhéx gers .
which were insulated at Gievres. But starting June 22, ,91§\
fnerican refrigerator tars were being turned out from the
Ancrican car shops at La Rochelle. By July lst.these werd’
being made available ~t the rate of 25 ¢ dey until o tot-l
of 950 refrigersior cers were 1n hh1§ service.

All shivments, excemt thé stell émounts distributed

direct bv so-called "neddler" cars, were rndé entirely vathout
the use of 1ees As stated trevrdunsly,-the Gicvres plsnt had
1ce making facilities for 500 tons a day; at thet time I beliebe
the larpest 1ce nlant in the world. But ne ico vas ever rrde
at Gievres, e .

Instesd of nalnt?lhlng a tenperature.of abhout 159 F.
in the Gievres plemt, 2s 15 the cormmon prectice in the Inited
States for freefer stofdge dlants, 1t wrs found that
particularly good résults were secnred by reinteining the
tempernature in the Grevres Plant ot O°F. ~ Beef st this low
temperature introduced into insulsted cers Served effectively
to cool the cors to a point below freez¥hy without the
defrosting of any of the mest. The results obtsined by this
method are well known by certsin tests mede on shaipnents fron
Gievres to Is-sup-Tille, for exa~tle, tiwr8 cars wére eon route
57 hours from Gievres to Is-sur-Tille, cer herperatures 2t loading
being 73° F. and 68° F, and car temperstures when opened 36° F  and
30° F. resvectively, the average ontside temperatures during the
time of shinment being 66° F. »nd the nest beins lorded from =
storape room ot Gievres of wmhich the tembersbure ves -20 7. I%
1s estimated that during thoe suimer, the msintenence of thas
lov tempersture in the Gievres plant dad noi increase the coel
consunmption for the operation of the plant more -than about
15%, whereas to heve manufactured sufficignt ice for the 1cing
of oubgoing carload shipments yould have at least doubled the
coal consumption. It has been calculeted on a theoretical besis
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that the sensible heat represented by e difference of 15° F.

in the tenmperature of & carload of beef 1s equal to the sensible
heat which rust be sbstrected to reduce the car temperature 400°
and overcome heat conduction for a period of three days.

Another condition vhich contributed to render it
satisfectorv to make shipments in refraigerator cers without 1ice,
is the ceompraratively low mean temperatures in France. As an
11lustration meen temperatures in degrees fahrenheit taken
fron records of the French Government for Bordeaug,were 8s
follows,

January 41.
February 43~
March 47,
Apral B2
M«?y . 58 .
June 63
August &8
Sentenber 63
Ogtober 85
November ~ 47 .
December 41.
Year B .

During the early part of the summer, before 1t wes
realized how thoroughly satisfactery frozen beef could be
transported in the manner sbove déscribed, consideration wes
at wne time given to the proposition of using refraigerated
noter trucks for distribution from railheads. However, investi-
gation during June, 1918, of the condition in which frozen beef
was being received by organizations occupying advenced positions
developed thst the use of these refrigerated motor trucks
wWas Unnecessary.

Before an adequate number of refrigerstor cars becane
available, thus making 1t necessary to ship a considerable
amount of beef in box cars; the hazards incurred in making
such shipments were greate. To reduce this hazard, one of the
first steps teken by the Cold Storage Brench was to arrange

for the convoy of every beef shipment. Tt 1s believed that
this convoy system prevented many losses. As 1t was, the

losses suffered were entirely neglipible. Great stress was
laid by the Gold Storage Branch on this convoy systen. In
general, the convovers were obtained from Iee Plant. Compeny #301
or from some of the Butchery Corpanies, these latter
orgenizations having been placed at the disposal of the Cold
Storage Branch. It was the intentien to pick the best men from
these organizetions for convoy duty and in genergl the same men
were continued on that duty.

<t
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It wes endeavored to educete these men as to the
importance of their work. As an 1llustretion of this effort,

the following 1s quoted from "Instructions to Convoyers of
Meat Shirments" -

"Delivering beef to the troops in good condition
depends largely upon pronpt end proper handling
in transite -

The convoy 1s responsible for every part of the
movement of e cer of beef, from the loading dock to
the spotting of the car for discharge, for the prorpt
return of the erpty refrigerstor cars to original
points unless otherwise specially instructed, for
the prompt rendition of all required reportse.

Initietive snd attention are the fectors which
contribute to the value of the convoys. Such
habits and conduct as will meke for slertness rust
be cultivated.

-

Acquire enough French te be able to ask for
necessery information from tresin crews and Chefs de Gare.

: R ¥

Telephonic and telegraphic accormodstions will
be secured through the Cold Storage Brench
repre§entat1ve or, 1f there be no such representetive,
through the R.T.0.; 1n the absence of both, convey

w11l utilize such other means of securing this
accommodation as mey be svailable.

To wire the Cold Storepe Brench address
LIV INAYS T S Tours®s To telephone the Cold Storage
Branch call®#341, Tours.®

The Pfollowing reports are reqﬁlred to be mede tO
the Cold Storage Branch by wire or telephone-.

1. Report of whereebouts at end of each twelve-
hour periocd after leeving loading trecks

2o Report of anticipated or sncountered deley.

3. Report of arrivel et unleading poinf, giving
destination, time of arrival, cer initials and numberse.

4., ' Report of départure on return trip with
enpty refrigerator cars, Fiving stetion, tine,
car 1nitials and mubers.

5. Report of arrival at reloading point with

. empty refrigerator cars, giving station, time, cer
1nitials and numbers.



2

"Immedi~tely on return trip, convoy will submit
in duplicate to his caumanding officer, the prescribed
form report giving Precise enswers to 2ll questions

If possible, convoy will report his shipping
point, destination, car initials and numbers to the
R.T.0.'s at passing point when his cars ere not a part of
a solid fmericen traine.

When side-trscked in reilrosd yerds, convoy will
report to the R.T 0., gwaing his car imitials, car nurbers,
destination and the number of the track on which his cers
are set, and will ask for such novement as 1s tlesired.
This rePort to the R.T 0. does not relieve the necessity
for wiring the reports required by the Cold Storage Brench.

Immediately after having so reported to the R.T.0 ,
convoy will return to his cars, and will stay close enough
t0 them as to prevent their being 1lost track of by
switching, etc.

Upon arrival at a destination ot vhich there 1s a
Cold Btorage Brench revresenthtive, report imnediately to
him. At other destinations roport to the comsigneee.

Before starting on & trip, escertain if there 1s
a Cold Storage Branch representative at your destin-tion
and 1f not be sure that you know the name of the consignee,
that vou may find him promntly.

A conveoy will stey with his cars from the losding
dock to the point at which they are spotted for unloading.
THe nearest freight yard is not considered » destin~fion.
Securing prompt switching service is 2 part of the convoy's
dutysBefore starting on retwurn trip, convey will remove
11l pasters from bis cers

If delays are encountered en rounte  first, report
to the Cold Storage Branch as outlined in these instructions,
second, try to get action through the R.T:0., train crew
or the Chef de Gare. -

If car trouble is encountered, neking 1t necessery to
transfer meat from one cer to snother, inspect all cars to
nake sure that

1. The cars are ©v1i Pt»

2« The rumning gears are well oiled.

2 There 1s no accunulstion or materisls whach
w1ll stick to the beef and put 1t 1n bsd
condition at destinsation.
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Remort numbers of se»ls ronoved from originel
cars snd num ¢rs of 'stels sltached to resultent COr.

Before onening the oripinel cor hsve the detnils
so arranged th't the tronsfer can be rade as gnuackly as
Possible.”

As n farther neans of contrnlling ond expediting
beef shipnments, the Cold Stor-ge Branch nade considerable use
of the lonr distenee teolephone snd telegreph. On rccount of
the merisheoble nature »f the product, Jetter vriting in regerd
to shinents weos 1n renersl entirely ont of the question.
Numerous instances occurred vhen on account of "hot boxes" or
£or other causes, rhilrosd cars loaded with beef becene
unserviceable in trensit.  Report of such condition beinp
receved by telephone from the convoyor, 1% ves possible in
minerons inst-neos to srrenpe for duick disposition of the
product before loss oceurred.

Orders for beef requirerments were rlso bleced by
teleprenh and telebhone snd rem~rt of shiprents end receints
forwarded to the Cold Storepc Branch by the ssme méens. It
was 1n this nanner Dossible to keep close touch upon the entire
beef situation and to detect ond toke steps to ecxpedite sny
delay in novenents. In sdditron to the essentiel reports by
telepraph and telenhone, certoin renorts by letter were rlso re-
gnuired.

"Peddler" c-rs nade 1t nossible to supply srell
detochments loeated in towns where 1t vould heve bcen necess ry
to heve muchased theair reoviiements lncally 2nd to vhich 1t
was 1roossible 4o =eke full corload shintmoents. One of these
"neddler" cars vmg mlaced in omersiion out of La Rochelle on
the 22nd of July. This csr left Le Rochelle under convoy

everv other dav nwd noved on the following schedulo -
Lv. Ls Rochelle 7 B7 AM
Ar. Niort 11 20 AM
Ly Miort 6 00 PM
Ar. Thoudrs 8 20 PM
Ly« Thouars @ 07 PM
Ay Scunur 10 06 PM
Lv Seurur B 16 AM Following dey
Ar. Angers 11 6O AM
This schedule bcing definitely est the cr was "t |

at each noinv by a detrchnbnt of » v . rc e organizatinn for
which the beef was intended. Arotrer peddler err was
estblished from Bordesrux troveling d1ly via Libourne,
Urntroont, Peripnoux, Linores, Montmoraillon, erriving st
Poitiers the second norning, becf beiny delivered to eech
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of these places with entirely setisfrctory results. Also
the practice of nmaking shimments wia Grond Vitesse vns extended
thus supblyins numerous orpenizntions who could not hendle

full cerload shimments #nd whom 1t ves imrossible to
supply by neddler cer

It was early thought sdvissble to use boneless
beef and numerous tests wrre nede vath the result thet this
was finally requested as reruler method of suppiys+ The
boned beef as finally shipved made 1t vossible to store
2% times #s nuch 1n 2 given shacce as with carcess oveef.

It was found that i1t was not so setirsfactory to pack the
deboned beef in boxes as to freeze in blocks of fbout

100 1bs. esch, wranped in cheese cloth and sewed in burlap.
Contrarv to what might be at- first thought,this package
stood shapment better thsn the meat nacked in boxes, due
probably to elimination of the voids an the boxes»  Also
hind-quarter and fore-guarter mest was pPacked separstely
and marked accordingly so that equitable distribution could
be made to organizations.

As an 1llustration of actual dastribution to
troops, the following 1s teken from report which was nade
on visit to the Toul sector in June, 1918

"A car of beef, which left Is-sur-Tille
7,00 PM on June 17th, errived at Toul 2 00 AM on the
18th, was transferred there during the dey and
shimved at 5 o'clock the morning of the 19th,
arriving et Memil-la-Tour at 7 00 AM that daye.
A portion of this beef was apain transferred and
sent by nerrow gaupe reilroad to the regimental
dunp at Corneville, arrived there 1in taire for
issue that seme sfternoon, the last ouvarter leaving
for the mess halls at 3 00 PM., This quarter was
found to be almest defrosted but in the best of
conditione. The bulk of the bal-nce of the shipment
to Menil-la-Tour was talken from the cars in wapons
to the division dump, not far from the railroad yards,
where 1t was loaded into ration wrpons during the dey.
Two quarters sent from there to a ness hell nesr the
front lines, where they arraivea duraing the night, and
were cut and used for supper the following day. This
beef ves entirely defrosted on arrivel st the mess
hall but 1n perfect condition.m

Means teken to irmrove tue licws sation was the
decision to obtain sufficient frozen pork from the United
States to 1ssue sere to 21l orpanizetions once each nonth,
1n accordance with vhich cablegramn vas sent under date of
19 Sentember, 1918, requestines that there be shipned
ronthly in lieu of equel quentity of frozen beef, 1,000
tons Boston Butts and Boneless Loinse. A sufficient
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quantity of wnork, received in response to this cebkegran,
wes shipped to the 3rd Arry 1in time to enable seme to be
1ssued to the troons of thst Arm on rhristnes Dey.

After the errmistice and upon entrv of the 3rd
Army into Gernany, 1t was decided to suvply héef to these
troops by rail through Holland. Snece for storage of
3000 tons was centracted for in e plant owned by » Dutch
concern at the Hook of Holland, nesr Rotterdam. Siorage
in the 3rd Army Aree wes vbrovided by building at Bendorf,
on the Bhine, nesr Coblentz » cold storgrg plent waith
capacity for 500 tons frozen meat. This plant was
installed in an old bui¥ding in the railroed yard at
that point, this building being insulated and partly
rebuilt for the purpose. Pipe, refrirerating nechines,
and other egquipment were supplied fron Giecvres, snd
the plant was placed in operation yithin 3 weeks efter
work was sterted. y
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