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T3.d.l;sr~c::t'it:Ion ~s'l ... ~: I'r:-7· t.-·~~ :c:rs · !2\c,;:. SOiJt.f:'Eei'• t~~l.1i\.tt:a · 

ro :'3:.11 ·:cR:: ;.uG';s·r 1e to -;?, B4a > · 

iro eicr.itirA:iAt. tt!\liS:;ort;..tio.o. tasts ~~ith lencne h;;.ve be"'r' ecm.luct"ct 
since t!~g summer of 193(), at which time th!'l $tand21.rd :Lenon lond "I'S·34C 
boxes n."'d the stacj:s vere only six boxes wide, nllowi:r..:~ nearl;v one foot • 
of s)Jace for. air covemc.1.t betwe!'ln t!le sines of the load P.:·.d th'l wt.::.llil of. 
t'o:.e ct:.r. At pro sent t?!e prevailin..:; loo.e is 464 boxE'e with th~ stackt> 
eil;ht boxes wide. The present load is not only ~::ore than thirty r!.'rcent · 
heavier than fo:rnerly but also has become a ~::olid one; Shippi!l,;; Jract~e<>s 
tor le:nf.lns have been mor.ified in o.ther ways besides th£ si?.e of th:- loa.u •. 
Freviously oo&t shipments moved U."'der ventilation. or 1f re!ri,~enlted.. •1i_tih .· 
initial 1cinc only or initinl icing plus one re1c1ne in transit •. !i thus 
refrigerated the vents were oftentimes opened loDG eno'IJCh before sc:1eduled 
P.rriva.l to allow condensation to eva.pornte a:ld !lll'.ke sure that the. r•e;;er 
wraps would be dr/. This was because buyers were ·accusto~ed to receive 
only tree ripe lemons (or • .. eak :f'rni t due to other causes) 'u.'ldet r'lt:ri;;er• 

~ a.tion. That :prejudice is now l.E.rgely overcome and the trade no loneer · 
tends to discount refrigerated lemons or those that arrive. wl.t!i wr~ul'ers 
moistened. b~· condensation. · 

Lemons .are frequently held for man,v weeks in w.e.rl!'!hou:.es in the · 
shi:ppi!lb area. The teJllilerature maintained in these .... ~rP.!lCUSEHl ·is, ~>'i.ti:.ln 
. thi't ra..1,r;e of 55 to 60°3', Among lemon shippers 1t ill consid.e r!!d tr.:.. t t:1e 
lower traasit te~eratures preferred for oranges ·(50° or ·l~~er) are· 
likely tG be he,rmiul to lemons •. Shippers feel thct if te~eratures lower 

. than b5" e.re harmful to le:nons during warehouse storat;e they el;,c~:.ld &.e·::ord_, , 
' il".<,ly oe avoided durint'; shipment and that transit refriee ration ilP.thod 9 

used for oran,.";es sb.ould, not be usee. indi scrimi!lfl tely for le::1ons as they 
have been in many instanc~s in. th'l past. llecause of these cire'.lr.ltknces 
tuis test was ~esigued to obtain infor~tion on hew to. obtain des1r~d 
terr.reraturea 1n transit for the heavier lemon load. now bel.r.,? shipped P,:<i!. 
e11~ecia'!.ly to consider transit refr1e;ere.tion services une.et hal:fstage 1cill6 
in the l.E.test type cars equipped ... 1 th fans to provide forc;:ed c.ir c1rcula-

. t1ol1 th.ro'U,l;h the load. · 

Tte object of the test can be stated t.lma: to co~')l>c.re cliffere~'t 
methocs of refrigerating lemons dur1nti shipnent in the wnr~est ~·lmm~r 
weather and 1l.etermine the most econom1co.l ancl desirable ic:in::; service !or 
i3UCh sidp~r.ents~ 

Fifteen teet ·ca.rs.of Wl.rehouse-cooled le;a~ns \'E.'l'e loade>d •~'J<,"USt 18 
frol'1 districts e::-:t!!:::vUr,:; fro:'l San Bernardino Count;r to Ventura :::o\al~y. 
thua ir,olucli!lt: lemons· of both foothill MC. coastal t;}'JlS$, :Seca;J.~e cf t:1e 
extend ve loaiiint; area and tl".e several loa..tions of icia.e; £ac1l! tie;s it wr.& 
not ;posaible for the test ::ersoMe~ to secure firsthand icine recor-'!s }il'icr 
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t~ t'1e '"l<JJ:e-up cf the train at Col ton. ~alifQ rnia; hwl'lver, these iciPP. 
recorda wilr'l! furr.hLall 1.,. ter b;· ti~e ;'at.::ific ~·rut ~ re;;s Comp~~'1Y. ~e 
icin;-: servi.~e~ \IS!"'' ere ·.'r~M:1ted in tabi.e l, 

Two test ~·or;;, of :..en·lne W'lre ;!lace'1 in e ·ch cnr at th-:! q•la:.:'tt:~r
lellf'1ih, center-line. tOJ:.·•l";;·er :posi ti·:m. The t~~t lemo!l.!.'l .,.er"l silvers 2.~.d 
li.:.;ht .~ree'ls, ,;,rrao,~"d in :;r<.:ups f::om t:•e t-,•o prir,dp<'~l ..:istrl.ctr,. 

All the cars were of the snme s'!lries and !lad j:1s t come from t::.e re-
1:i'.l!Eill,i snops. They were forty-foot cars h.?.ving the same dimEmsioM 
t.l:rou,:;hout· ant>. were eq<lip,1ei!. wit:. !::.ns, grates for r.al!st31::e 1c1!'J::, con
ve:t11lh 'bul~:heads anC. wall :fhes. Tho rated capP.city :fer full b1U'.kers 
and half stee,es wae, respectively, ll, 500 and 6,5CO pou.'lda of ::l:r:.:-.:.: ice. 
The cars 11ero rebuilt with wood shenthinc and carried 4 inches of ·insula
tion in the side 11~lls and 4-1/2 inches in the floor and ceilint;. All 
loads ~rere tha pri!'Vaili~ size, 464 boxes, two layers high (on end), eit;ht 
boxes wide ant! twen.t~-nine stacks long, vi th n total ...... eight 'lf abcut· 
40, 000 pOU.'ldS, 

' 
Te~?ernt1~e records were obtained by me~n9 of electric resistance 

thArmo:aeters at twelve positions in one end of each car--at bunJ~er,·in •he 
l.leve:lth stnck from the end, and. at tile doorway. One thermo:neter vas 
located at the middle south-doorway position and two were used for top and 
bottom air at center line near the doorway. These latter were intenued to 
silll\1late "liquidometers" or other devices that would indicate inside air 
temperature at these two positions. Only a few ~~erican refrigerator cars 
are thus equipped, but it was desired to obtain these records ~d see how 
closely the a1r temperature corresponds to the temperat1~e of tl:e fruit, 
If there is a close correspondenae it might enable operators to provi~e re
frigeration on the basis of te~eratures desired instead of by arbitrary 
rule, as at preae~t. 

Route and Running T1~e 

The test was routed via Southern Pacific, Rock Island, :Belt P.ail•.m;r 
Co~any o:f Chic~o, and Erie Railroads to Jersey City. The total elapsed 
time from Colton, Cali£. to Jersey City was 183 hours and 45 minutes, Of 
this, 107 hours and 8 minutes (58.2%) was l'WI.tlinc; time and 76 hours and 
37 minutes (41.8%) stp~ing. 

\·leather Condi tiona 

The weather coni!.itions encountered vere very satisfactory for the 
purpose of the test. Daytime te~;eratures across the desert resched a 
maximum of l14°F., which is not unusual, but the temperatures t.'1rough the 
central and eastern states 11ere a.J,so high, with a severe and wide-spread 
heat wave prevailing in those areas. The average temperat,~e encountered 
by the test ·was 88°F., an averaee obtained from the temperature rec.'rds 
taken at two-hour intervals during the nine ~·s in transit. (See tne o~t
side temperature graph on .the charts.) 
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Condition of Tgst fl"..dt !Lid Cg~--:~ereinl Loat!.s at Destination_ 

The test; boxes were w·eighed. in California and ·again in 1Tew York. -
3ecausfl o! high ou.tsi't'.e te:npere.ture c.nd lli6h relative h:llllidi t;t .of th'3 air · 

· when thP- cars W!!rG bein; unloaded so IIIUcil. moisture condE!nted on· the o'ool 
!'ru.i t in the test boxes that .the wAi.:;htti were ·of no 111gnif'icance. Loss of 
weis~t i.n. tra.nlli t could .not be determined. because in ab:>ut !lalf of the· 
!.nstf!)lcee ·th'3 boxes weiched mere 1n !iew York tban• in Cali:f'Qrni:a. 

.. . ~' . ' ' . . . -. " ' ' . . . " 

lnsuecUon of the fruit !rem the teat boxes disclosed .no d.if::t'im:nces 
in ~ppeara."'.ce Of general condition attribn.table in a:tJ.:¥ wa:r to the· liype o! 
refrigeration service used~ The same is -true of thE! co!lllllercial loads 
thro~hout. · · · · · 

. \ . ~ 

Car H was diverted to :Boston· loon after its· ani val 1n Jersey C1t7 . 
and no data on the condition of .this load are available., · 

Cp;marison of Ait and Fruit ;ell!2erduris ip. TestCars 

The tempemturii records of· the top and bottom air obtained in .lieu 
of 1 liqu1dometer" recorda are presented. in tables 3 to n and ·charts l, to , 
15, inclusiVe.. The air Ci;foule.tion 1J1 :fan ca.ra movillg with the fans on· 

. is. just the reverue to that f'oUIId under natui:al .refrigeration or with no .. 
fa.ns. Under fan operats.on,· the cold air ie blown out through t.i!.e top bvlk-

. head. opening over the loaci and moves down through the load. to the apii.Ce . 
·'Under the floo:J:" racks, back to the !ani and into the bottom b-.m.lter openings, 
Hence, while l'Wlnill,!, the· top air, 1s colde~; than the. bottom air. Upon· · 
stopping,' thie movement revertll! to the .natural circulation :f'o'Und ·in stantlard 
:uon-:tan cars or just the reverse o:t that Just described. 'l!herefore,. a!~er 
the fan• stop. the warmer air rises to the top aDd cooler air falls to -the 
bottom o:f the 1oad, resulting in an inversion·of.the teU~Perature •. There
fore the relation of, the air ti!!IIIPemture te that of the adjacent commodity 
will atart to change as eoon as the fans atop and will continue until an · 
equilibriUIII has been established.- Thia Change for the top poii tion may be 
:t:rom several degrees below to several degrees above the fruit te!IIDera ture. · 
However, if air temperatures are read immediately after atopping,-before 
wch change takee place, these i:'eadil:l(;s will indicate fairl;r closely the 
cop.d~tlona existing duriD(; f'an operation· .. In standard non-fan cars in 11h1oh · 
o.u11 natural air circulation takes place, there is no inveraion of the · 
temperatures whet~- ·the car stops &lid the time elemsnt 1J1 reading the temp-
eratures is not_ so illi,Portant. · 

In thia test a e;reat deal of variation waa found. in tb.e extent of 
agreement of air and fruit temperatures, \l.nder condi tipns of different 
i'lillli service and :tan operation. With fane on, the closest correspondence 
prevailed after the train .bad been J."lllln1ng contil1110Uely for a fw hours 
and the tempere.turee were read immediately upon- sto-pp.1~. · If the r~adine;s 
were delayed for as IIIUCh as one b&lf'-hour 'the air temperatures could ghe 
a veey incorrect picture of fruit tel!lperatu.ros, llut by etudyi!l{; the air 
and frJi t temperatures vi th the 'knowled.ge of the icillb services uud and· 
the detail of t:rai~ movement it was posaible in most instances to under
stand the divergence or coincidence ot .the two sets of records. It is 
obvious that an ei'act correspondence bet\:een air and fru1 t tem;,eraturee 

'. 
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~~-<r,.. not -r .. expected. It ali'o Sl'f.'t,l! rvlder.t t!:nt it woald 'te more di.f'fiC'..:.l t 
to J•~o!f;l! tt.e ~it'..;.i'ition lt.~ide U,t' car on th" bash of air bllT.-l'rat•1rez 
alone 1•.lrint; perle as of very hot or very ccl•l we~;ti.er. 

The te~t care "'"'r" b!.lled und"'r se-veral icil'~ l!erv1c~"lt LlRI'ci 1o<i.til 
botn full-runker ~r.d nel!-tta~e lc!nF. and wltr f~ne O~Protic~ ar.d· net 
operath.~·. Tr.ue 1cl np. servit:ea ir.clLlded tne ttost eff~:"ct1vl' rPfri,;z~rat'ion 
urviee currently recomn:Pnded as well AS st:Jme not r.ow \ldr.l( :.Ir.Pd )T r.ot 
ord lr.Brily reco1111.:er.de:1. Sll!e tables l and ;: . ' 

T;,e tl'lllperat ... ru in t ran~i t ere sl:lown in t11ble11 3 to 17, i ncl ·Jsivt', 

and cnartl 1 to 15. .O.n examination of tl'.eae d• ta lPods .to tr.e cor.el•uion 
tr.et the more comphh r,.frii!Pration services for oX"I!Of!:I'B <bring tl],. 
warmest ... t'atl:er (Full-bunkflr tcirq!:, preiced and re-plenh!:ed, and Tl'ic.ed 
in transit) coolrd tt.e fru.it to below 50 o and sre neit.r.,.r nC!cenHy nor 
deeirablP for lemons. 

hal!~&ta~e icin~ with. tne't' a~rv1ces likewise pro~ed more t~~n 
adequah. (SPe r .. cords of c11n C Md N tat.ln 5 ann 16 and c~arts 3 11nd 
14). With the nt!!)JtiQn of cr..r !, ell can t::at ree"ived two rPiri:.~~ 1r. 
tn.l".Pit, whl't!'.Pr full-bun.lfpr 'll' half -st.'l~" icPd, nho Pnowed m?rl' tr..an 
adeqUBte refri~eration. Car E (table 7 r.nd chart 5~. w~tch W&B f~ll-cun~l'r 
1c"11 w!th two rl'ioinfl(~ in tran~1t had rntricted sir circ•1lt:t1on lf t!1l'?'.!k,h 

the bunkl'rl carried thl' load throughout the trip at tl'mperr.t·u~ll only ' 
sllg!:tly lower then tno~e Mintained in ll'mon warflt:?:uel•< Cars J and K 
(tables 12 and 13 and charta 10 and 11) which rrceived the sam~ ic1n~ 
service aa car E should b~ compared with e&r E. Car J had fAns ~fr ann car 
K had fen~ Qn and unreetrict~d air circulation throurh the bunkers. :e.rs 
l and K (tablee 14 and 15 ann chart' 1? and 13) r~c~ived half-eta~e 1ctn~ 
with two reicin~Ri the former with fans of! and the latter with fan~ en. 
All of thne cars, J, K, L, an<\ M, provided l')Wt>r tei!IJ•erat.ur!.'s than nt'CPI· 

ury or dt~irt.'hle for hmone. 

_..:..._ ______ _ • ------------------
!} Thh restricbd air circulation through thP> ice in till' bunkPI'I w~s 
effected by blocking moet of tn~ bottom and top b•lll<rli."Ad oper.iN:Il and to 
retain the full circ11lati?n of air from tht" fane in tr, .. locdinF. s..,ar:~. " 
portion of the floor rack next to tne bulkneRd was r~moved and a flase 
'bLllkhead or Oue was inst::.lled e:xtendicy. acroF£, tne width of tne r.<·l' ar,n 
up above th!' tcp o! th!.' lQiiC., tl:us b;ypaning the hunker \·,it.n tl'!e greater 
portion ?f the air flow. Thie alteration wes ~ade by tne ~nrine~rinF 
staff o! tne PR~CO Corporation from s·~~eations by J. B. MRcRill. lt wa~ 
t~e idea thai a relativt'ly small snunt curr~nt o! air tbrougn the ice 
bunkers 1111ffichnt to tAke cP.re of lleat.leakags and to ::oeintain c·oderate 
load tempP-ratures but without 1acrificing air circulation ti1r~•1t:n thl! load 
would be a modificati~n which might bl' of ben~f1t, not only t~_lemon shiy
ln!'lltB rut for other ,;;Pri&ha'bleo commod1tiu which requirfl only mo~.erPte re
fr1Rtretion, sucn ae tomatoes, banana•, avocados, ete. 
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Car 1 (table ll, ch~rt 9) was loaded fry, precooled 8 hours, 
initially iced, and ha~ one re1c1ng in transit. At the end of the precool• 
1%1& period the recJrds 'lho.t an average load te:nperature of 53.4-WF., ha.vi!ll; 
been lowered nea~ly 10.5 decrees in this time, However, the thermometers 
ha:noened to 'lle loc:ated in tile he.U of the 'cfl.l' nearest the :precoolint..-air · 
o"ltlet. lJndoubteG.ly, t::eref11re, the inlet l'.alf of the car was cooler. 
The te::m('lro. ture ,.,f the air 1.r.. the inlet ducts was 24 to 2SOF. !ro.e refri€;" 
eration in tb~s car also was considerably more t~~ necessary. . 

Cars! and F (tables 4 and 8, charts 2 and 6).received icing ser
vices. r.ot C\:rrently recommended for lemons in mid-sumt~er east coast ship
ments (see ta~le 1). Even these c~rs, however, showed adequatp refrigera
tion 'Up to arrival in Jersey City, indic.a.tintl: t.'lLot except in the mos~ 
severe hot weather th1s service would no doubt be sa!e. 

The test included early and late icir~&s for both one and two re-
. lcines in transit. The indications were that a second reici~ should be 
delayed until one or two days before arrival at Altantic Coast destina
tions. Preiced and re,plenial:.ed shipnenta with only one reicing probabl7 
should have that re1c1ng delayed for fo\U' or even five days. With ware
house-cooled lemons the aim should be the" maintenance of temperatJre already 
attained, and not a rapid cooling as with warm loaded fruit, where an earl;r 
reici.D(; h norna.llf required. · 

In general the reeults of this lemon shipping test indicate that 
mid-~er lemon shipments have been refri~erated ~ore than necessary 
~d that a r1batantial saving probably can be affected safely by using 
lese ex,pensive icing serricea. 
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Shipper . ' ' 

' 

loirlg Y 
Service 

Fan 

San Fernando 
l' t;ts , LE!m()n 
ASIIIo 

ban rernando 

F'ull 'Bunker 
,Rill~ 239 (Pl 
by c,. Repl • 
.RI Tucson) • 

San l·ernando 
temon Assn. 

San l'ernando 

· Jlo.lf Stage 
Rule 239 & 
255 (PI by C. 
Repl. Rl at 

.''l'uoson) 

TABLE },0, 1 .. 
LOA.Dll'IO DATA 

CoJ:unodityt. war.!lhquso-coolod iemons. 

Ox.nard .Cit. 
As&n. 
Port· 

· 11l!ot1Eime · · 

Culbertson 
Leinon 
Assn. 
Satiooy 

Ra.li' Stnce ·. · 1-'ull Eunkel'. 
·Rule 249 11: 

255. (Dry 
· oar II by C; ' 
. Sj;d, ... Rei'.) .. 

Rule 239 · 
(PI by C, 
Repl. Rl 
Dalhart) 

somis 
Lemon 
Assn •. 
Oxnard 

¥ull Bunker 
·ftule 239 
(Pl by c •. 
ftepl. RI 
El Paso &: 
l!oruell 

s'ell.boil.rd 
, Lemo11 
Assn.· 

·Oxnard 

1' ul i llunbr 
Rule 239 
(PI by C~ . 
ReJ,lh ;JKt! 

position hns. lln fil.ns on b'ar:s on l:'e.ns on h.ns on, fans on 

Loading 
· l'er!od 

S/11$ 
7 a .. m.-
12 m. 

• 

'' ' 

8130 Eloilh" 

4130 p.n• •. 
7:30 a,.tn.-· 
12:30 p.m. 

PI by C . ~reload b~ carrier. 
li by C. -: Initially iced by carrier 

y Key: 

RI - Reicod in. tr .. nsit 

11:30 a.m. 
.. 3:45 p.m. 

restricted 
circule.ti.on 

l ~·M·iJ -

3s;:;O 'P•r·~• 

rC by C - P:f'ecooled by corrier . 
llle~l - 13unlcers replenished at first 'ret:;ule.r icint; station 
Std, Rei' • - Standard refrigeration ' · · 

10~15 a,Jllo• 

1:30 p.t~. 

Oxnard, . 
. Ci t.Asan, 
:Port. 

· · Ruerterlle 

Omard 
Cit •. Aesu •. 
Port · 
I!uel~eL'e . · 

' •' .. 
Half Stag,e · F11ll l:Sunker 

· R\tle £49 & • Kule 24~ .(Dry" 
255 (Dry ce.r loaded · 
car II by C. li by C. RI 

·RI- Dalnart ~.El }aso & ~ 
· & :?t.ari'on. .t.arion 

·Fans on 

'7:30 ti •. ,~.-
11' a.n • 

l:'ans on 

7&30 e..:~;.·-

12:30 p.u.~ 



·r .... ULE. ; o. 1 ( Cont 'd) 

-------~-r_~ __ 6_o_l_~-5------~~-t_~ __ s_b_l_4_~ ______ ~t~r-E __ 6_e_l_4_7 ______ -=f~~--E __ s_b_l_~_4 _______ ~:_~ __ E_-~_l_~_s ______ ~~-~-E __ s_e_l_4_1 ____ -~~~r-E~~~--6-·1_4_6 __________ ___ 

Shipper 

Ieinr; 
SAr
Yice 

~ple.nd 

LetrLon 
Assr:. 
Uplat,d 

1 ull Burk"'r 
Rule 24E 
{Dry cer 
J ·c b!o· c .~ :!rs 
li t~· G. Hi 
Lm 1 !".art.) 

1--,.,.,s on 

Loo..din~ t::lt, a.:.
r:er'..od 2 &30 r .;·,. 

0/lC· 

$m; Dimas 
L<~!'":on 

i' ... ssn. 
$n._n ;Jirrtas 

r ull P.unkor 
H~.;le 239 
(I-1 t:y c. 
kepl. li.I 
El Pnso 4. 
l'ornBll) 

San Dimas 
Lerr,on 
Assn. 
Snr> uimas 

l''u ll flu nke r 
Rule 239 
{H by C. 
ltepl. kl at 
El Paso 6. 
Fo1·nell) 

J:o'ans on 

7:10 n.m.-
9:EO e.re. 

Upland 
Len.on 
Asun. 
Upland 

!lnlf Sts;;e 
I<ule 239 & 
25b (PI by C. 
Repl. RI at 
Tucson & 
Sih·is) 

.f'ar.s off 

lcOO p.m.-
4:35 p.rr,. 

Uple.nd 
Le!f·on 
J.ssn. 
Upland 

J~alf Ste.:,e 
Rule 239 .&.; 

2&5 (PI by C. 
Repl. RI at 
Tucson & 
Silvie) 

.Fans on 

8c30 a.m.-
3:35 p.m. 

Sierre.-l .. e.dre 
Le.t:.anda 
Cit. Assn. 
Pasadena 

Half Stn~e 
Std. Ref'. c.. 
Rule 2b5. 
(PI by C. 
Hepl.) 

l<ans on 

lla30 a.m.-
3:30 p.m. 

Si.,tra-:.e.dre
La::.anda 
Citrus Assr:. 
J:asadAne 

llal1' ~tube 
Rule 249 &. 255 
(Lory car loadt>d 
II by C. rll at 
El f·aso ·
Silvis) 

fEms on 

~'lb e.m.
llc30 a.~ •• 



Tast 1943-~ 
TJ..llLE 2 Le:nons 

rcr::~ RE::JrtD 

A B c D E F G • H I 
Date F'ull Hell' Ua.lf, ~\Ill Full f'ull Half Full ~'ull 

Aufi• :aunker Stalie Shge Dunker Bunker Bunker Sta~:;e Bunker llu:'lker 
Pounds Fcamds PotmJs Pouuds Pounds Pounds Pounds Pounds Pounds 

Pre iced Oxnard 8130 a.m. 17 11,500 11,500 11,500 
Los Angeles l0,45A 17 11,500 8500 
Graham 10 a.m. 17 

.J~eElen- Oxnard 8·9 p.m. 18 1,500 2,400 
!!.~ 

n 8!30. a.m. 19 3,800 
Los An&e1es 4:30A 19 1,800 2400 
Colton 8 a.m. 19 .. 7a45 p.m. 19 Pre-

cooled 
Initial Oxnard 8·9 P•lll• 18 6500 6500 11,500 8 Hrs 
i~inr, Colton 8 po'11o 19 11,500 (5P) 

Rei_~ Los Angeles 6:20A 19 1200 (Rep1) 
Yuma. 10 a.m. 20 2100 
Tuceon 10 p.nto 20 5,100 6,200 700 
El Paso 1 p.m. 21 2000 4,400' 7,300 
Dalhart 7 p.m. 22 2300 8,300 4,900 6,100 
Kansas City 5:30P 23 3300 
Sllvis 5 p.mo 24 1200 
Clearit:g 7 s..m. 25 1800 
~:a.rion l:30A 26 600 6,500 10,000 
P.ornell 7:30P 2G 1700 10,000 

To till ic!_!'!.l?Plied to Jerse;r City 18,400 14,100 23,600 23,400 27,400 13,900 17.,900 28,800 17,600 

lee re:nEiin!.ne.; O!!_.!l.!:!!!!-1 J o Ci~ none none 4300 1,400 7,200 none 1,600 5,600 1,300 .. 
leo me 1 ted to Jersey City 18,400 14,100 19,300 22,000 20,200 13,900 16,300 ' 23,200 16,300 

~~lied at J. City 1~ 28 4,000 4,000 4,000 4,000 --





,, . \ ~ ' 

1?~-l 
\"' 

TALLE 3 - Car A Test 

1'EL PERA.TLltES n TRM.SIT Lemons 

Full Eunker. PI by Carrier. Repl. Oue Ri at Tucson. Fans on. 

Date Cut- ---a- CL cL CL R3 H6 CL Ul CL CL ----
Place Av. Av. 

AurrJ Time side llB h\B TP. TQ ~~r, 1:Q BQ TA ss BD TD BA ., Top Bot 

Pre-icing Los __ Anceles 10:45 a.m., August~ 
San Ferna.ndo 18 12 t\ 64° 567 625 625 620 587 602 562 680 616 610 620 420 622 580 

Repl. ~s Anf;eles 4130 a.m., Au~:ust 19. 
Colton-Calif. 19 7:00P, 83 435 528 537 538 495 526 471 536 506 480 548 439 54l 462 
YUIIIB., Ariz. 20 10:00..\ 98 441 500 490 485 465 496 468 435 476 474 506 450 494 461 
Tucson, " 20 9130P 68 439 480 463 450 443 466 457 460 452 452 474 446 462 450 

Reiced Tuoson lO 100 l1•m.•.L...!uzust 20. 
El Paso, TeX!LS 21 liOOP 100 42'7 455 435 412 413 430 432 414 422 440 4:34 r;,zz 427 4~3 

" " II 7:00P 91 409 450 437 414 417 432 432 516 434 445 432 416 426 430 
TucUillcnri, NM. 22 12 M 90 411 430 403 394 397 407 412 402 408 425 414 405 404 416 
Dalhart, Texas 6100P 89 409 430 410 393 395 404 412 . 415 408 425 410 405 404 415 
Herrington, Kas. 23 10100A 88 402 419 399 386 387 392 402 410 396 415 400 398' 39fi 406 
Kan~ss City, Kas. 5130P 93 397 41~ 397 384 383 388 402 505 401 414. 395 406 390 404 
Eldon, Iowa 24 12 !! 98 39'7 410 405 390 367 392 398 410 404 410 400 400 398 402 
Silvis, Ill. 5:00P 96 397 410 405 392 392 396 404 480 411 416 406 4lli 402 405 
R!llllllOlld, Ind, 25 lO:OOA 89 399 410 410 400 397 398 402 470 418 412 ua 420 407 404 
t.:arion, Ohio 26 2100A 73 409 410 420 410 405 407 407 455 426 420 420 425 417 412 
Hornell, NY. 7130P 83 427 423 4:U 434 431 426 426 506 450 449 440 455 435 434 
Port Jervis 27 8:00A 73 447 441 439 456 457 452 444 495 471 450 462 472 452 447 
Jersey City, NJ, 27 3:00P 103 457 450 470 470 467 462 457 576 486 460 476 485 472 466 

" " 28 12 14 94 472 480 537 516 483 494 472 645 616 465 531 503 528 470 
h " 29 10rOOA 93 445 487 55G 525 480 491 4G7 628 504 470 538 468 539 461 

" " 30 9:00A 82 435 498 57l 533 477 496 464 617 508 474 544 469 549 458 
II II 31 9:00A 76 442 510 580 550 402 507 468 620 513 476 556 480 562 462 



Ler::ons 

llo.lf St~:~g,e. PI b;· Currier, lioplen!.el·ed, One J:e:.cin:; at Tucnon, Ariz. Fans on. 

--·------------,-,- ---------------------·--------·---
!!!.\ te Uut- CL CL CL CL li:3 R6 CL MD CL CL Av, A•1. 

--------·:.A::::u,.,r,..,._...;T:.:im=e:.........;;:.s l::.;' a::.::' e_Jll.J..._lc .. .::_lJ _ _,T::.::B_J_:,._ __ /.:L.....:.::l•:_..~-~3'-'r ,..__T=:A"--"S"'S _ _;T,l>::.--"T""D-..:BA:::.:... __ T..,o"'p"---"'J.;"'-o-"-t __ 

San Fernur.do 

Col ton, Calif, 
Yuma, Ariz, 
Tucson, Arb. 

El Paso, Texas 
II 11 II 

Tucumcari, N'~. 

Dalhart, Texas 
Herington, Kns. 
Ke.r:sns City, Kas. 
Eldon, Iowv. 
Silvis, Ill. 
?sumond, Ind. 
1'oriOIJ, Ol:io 
llornell, NY. 
Fort Jervis, NY. 
Jersey City, NJ. 

II II 

II " 

" It 

Unleaded Auc, 30. 

18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

26 
29 
30 

4:50P 

7J00P 
10J00A 
9:30f 

1:00P 
7100P 
12 t~ 

6:00P 
lOtOOA 

6:30F 
12 ll 
5:00P 

lOtOOA 
2:0011. 
7:30P 
B:OOA 
3:00P 
12 !.: 

10:001. 
9:00A 

83 
98 
88 

1CQ 
91 
90 
89 
88 
93 
98 
96 
69 
73 
83 
73 

103 
94 
93 
82 

Pro-iced Los Anr;E>lea 10:45 a.m., Aut~ust 17. 
580 637 649 650 e45 624 580 -- 644 

ker1. Los Anceles 4t30 e.m., Au;;ust 19. 
469 538 b80 590 565 574 462 -- 566 
4 7b 525 534 512 533 538 506 • -- 524 
490 &17 514 500 520 516 510 -- 514 

Reioed at Tucson 10;00 p.ni., Aur;u~t 20 
482 497 477 440 400 474 475 466 
465 489 479 450 479 474 "465 480 
456 425 453 430 455 444 452 449 
455 471 449 426 451 444 446 449 
455 463 449 435 450 442 446 4t\O 
460 462 455 450 460 450 450 466 
4&0 481 504 495 485 480 480 509 
400 489 505 510 500 494 494 519 
516 517 539 544 529 524 514 554 
545 547 574 580 565 554 554 589 
500 582 599 612 600 592 580 61& 
608 607 619 626 623 612 608 634 
620 619 631 638 633 622 610 644 
640 645 673 674 650 644 624 679 
572 614 646 653 630 624 558 638 
553 605 643 650 616 625 621 627 

·--------- ------------------------

660 652 470 

509 591 430 
552 528 505 
535 512 518 

500 460 425 
504 466 450 
485 437 455 
480 437 455 
474 442 460 
484 457 480 
505 496 505 
620 512 520 
538 542 545 
575 578 575 
612 609 612 
630 628 625 
640 642 635 
655 6b8 650 
612 667 540 
603 656 553 

6[,() 

587 
f.J2b 
50S 

459 
465 
440 
43'1 
442 
4fA 
498 
509' 
542 
577 
607 
624 
637 
678 
655 
6[,() 

607 

480 
b04 
512 

486 
478 
464 
460 
458 
465 
488 
501 
523 
558 
591 
615 
623 
640 
581 
592 



T.:.llLE 5 • Car C Tea'!: 1845•1 

TE;.l'ERATUH.ES ll• TRAl<SIT Lemonll 

Half StEo.ge. Dry Car Loaded, II by Carrier, Sta~dard Refrigeration. Fans on. 

flaoe 
Date Out~ CL CL CL CL R3 R6 CL J.]) CL CL Av. Av, 
~-Time side l.lll L.!ll T'' r·;;, !'" hlQ IJ·.- T.A ss BD TD liA Top Bot ·' "" 

J!uener.~e, Calif, 18 l100P tif.)O 625 638 623 641 647 630 628 684 649 64!? 646 647 637 634 
Initially iced Oxnard 8 p.m, 1 Au~. 18, Rep1 Los An~eles 8120 a,m, 1 Au~. HI, 

Col ton, Calif. 19 7:CO.A. 83 505 f. 59 567 542 543 . 558 540 549 580 551 572 505 560 532 
Yuma, Ariz. 20 lO:OOA 08 505 SH 505 4!ll 512 520 630 496 554 547 506 508 511 527 

Reiced at Yuma 10 a,m. 1 AuG• 2~. 
Tucson, Ariz. S:30P cs 4(jf.i 521 505 449 474 479 503 472 509 514 466 479 473 501 

Reioed at Tucson 10 p.m. 1 AuE• 20. 
El Paso, Texas 21 11001' 100 455 493 4C8 409 435 437 468 4S2 484 483 428 444 435 469 

" 
, , 

7:00P n 
Reiced at El Paso 1 p.m. 1 Au~. 21. 

445 466 473 434 450 450 473 474 500 484 443 434 450 467 
Tucumcari, N!.: 22 12 !,~. 90 435 466 443 397 412 415 443 418 459 459 408 422 416 446 
Dalhart, Texas 6100P 89 430 456 438 399 410 413 438 437 458 449 408 420 41b 43tl 

Herington, Kas. 23 lOcOOA 60 
Reieed at Dalhart 7 E•m. 1 Au~. 22. 

415 436 413 363 392 395 418 412 428 427 390 399 395 420 
Kansas City. K&s. 5!30P 93 407 429 411 385 392 395 414 492 434 424 393 404 396 415 

Heiced at Kansas Cit~ bz30 E•m•e Aus• 23. 
Eldon, Iowa 24 12 A: 98 401 4lS 411 379 385 389 403 407 424 415 388 394 393 406 
Silvie, Ill, S:OOP 06 401 417 405 364 365 369 403 467 430 413 390 400 393 406 

Reicod at Silvis 5 _p_.m. Aut;.24. 
Heiced at Clearin& ' a.m. 1 Aus• 2b. 

F.ams11ond, Ind. 25 lOaOOA 89 395 400 306 364 36{; 38& 398 434 448 414 392 404 391 402 
Larion, Ohio 26 2 zOOA. 73 393 405 393 375 376 381 393 412' 434 404 368 394 385 397 

Heioed at Marion la30 a.m. 1 Aut;• 26. 
Hornell 7:30P 83 390 397 387 371 374 375 3SS 422 410 394 378 389 379 389 

Reiced at Hornell 7a30 E•m•e Au~, 26. 
Port Jervis,lJY. 27 SaOOA 73 390 401 368 364 368 365 380 382 409 393 378 380 377 388 
Jea·sey City • NJ. 27 3iOOP l}\3 385 395 379 374 374 365 382 452 414 391 380 389 378 386 

" n • 26 12 1: 94 375 386 391 379 375 350 383 476 459 405 390 394 387 386 • n It 21;1 lO:OOA 93 374 369 410 427 378 368 391 514 467 421 410 40'/ 416 395 
n " 30 !) :001· 82 373 391 441 427 433 375 391 530 466 423 421 4le 430 396 

" 11 31 9a00i>. 74 300 406 475 477 396 400 402 600 488 431 490 434 481 408 



TABLE 6 - Car D TeGt.1948•1 

TEMPERATuRES IN TRA.~SIT Lemons 

Full Dunker. Pi by Carrier, Replenished, One Reicing at Dalhart. Fans on. 

Pla.oe 
Date Out- CL CL CL CL R3 Rtl CL AiD CL CL Av. Av. 
Aur .• Time side Bll 1iti TB T({ MQ J,.Q BQ. u ss BD TD BA Top Bot 

Satiooy 18 3:45P 75 
Preiced at Oxnard 8130 a.m. 1 Ausust 17. 

553 564 577 588 562 575 564 655 594 587 605 407 590 568 
Re:elenished Oxnard 6:50 a>m•e Au~ust 19, 

Col ton, Cal if, 19 7:00P 83 460 486 506 502 488 507 496 447 506 494 518 454 509 463 
Yuma, Ariz. 20 10:00A 98 445 452 468 440 444 451 426 430 460 474 459 449 456 448 
Tucson, Ariz. 9:30l' 88 440 434 442 424 429 428 466 455 440 455 434 447 433 450 
El Paso, Texas 21 1:001' 100 425 418 422 405 413 408 436 430 47} 439 410 434 412 433 

II II " 1100P 91 420 417 419 410 419 413 436 626 426 439 414 437 414 431 
Tucumcari, Nl~. 22 12 b:. 90 420 412 414 406 409 406 426 430 416 425 410 429 410 424 
Dalhart, Texas 22 6:00P 89 420 412 414 410 4U 405 425 447 418 424 414 434 413 423 

~d Dalhart 7 :e•m•, August 22 
llerinc;ton, Kas. 23 lO:OOA 88 402 397 398 3eo 381 381 401 403 396 399 384 404 387 401 
Kansas City, Kas. 51301' 93 396 396 394 382 384 379 399 470 396 397 384 40& 387 397 
Eldon, Iowa 24 12 A! 98 392 390 392 382 379 378 393 401 392 396 386 399 387 393 
Silvis, Ill. 61001' 96 394 387 389 382 379 378 391 449 392 395 388 405 386 393 
Harumond, Ind. 25 10:00A 89 390 387 390 388 364 383 393 404 398 404 394 411 391 396 
Marion, Ohio 26 210()..6. 73 396 387 392 390 384 388 391 425 400 399 394 405 392 395 
Hornell, NY 26 7&30P 83 396 367 394 392 387 386 396 440 401 404 399 409 '396 399 
Port Jervis, NY. 27 8&00A 73 400 392 396 395 394 393 396 409 404 404 399 405 397 400 
Jersey City, NJ. 27 3:00P 103 400 342 349 402 396 393 398 497 406 414 404 414 385 404 

" II 28 12 M 94 402 407 447 450 395 403 404 586 420 419 440 435 646 408 
If II 29 lo,oOA 93 392 419 482 602 402 414 412 672 438 431 449 437 478 412 
n " 30 9:00A 82 391 431 498 494 403 425 418 559 446 443 466 440 487 417 



TABLE 7 - Car E Test 1942-l 

TEMPERATURES IN TRAHSIT Lemons 

· Full Bunker, PI by c •• Repl, Reioed El Paso & Hornell. Fans on, Restricted Ciroula.tion 

Place Date Out- CL CL CL CL R3 R6 CL MD CL CL Av. Av. 
Aug. Time side BB MD TB TQ. t.:Q }I,Q B9 TA ss BD TD BA Top Bot 

Preioed a.t Oxnard 8:30 a.~.t Ausust 17 
Oxnard, Calif , 18 3zl!IOP 70 644 631 629 644 635 633 647 608 642 648 607 610 627 646. 

ReElenished Oxnard 8-9 E•m•t Aus• 18 
Colton, Calif, 19 7:00P 83 570 589 502 592 677 574 b77 564 590 671 5139 598 5813 572 
Yuma, Arir.. 20 lOsOOA. 98 566 673 564 572 567 665 681 641 672 574 672 572 569 574 
Tuoson II 9:30P 88 564 558 548 560 559 554 572 570 566 572 567 580 56<1 569 
El Paso, Texas 21 l100P 100 b58 543 534 543 540 535 507 542 547 560 553 569 543 542 

n II It Reieed at E1 Paso 1 E•m•l Ausust 21. 
II It n 1100P 91 562 548 538 546 541 640 557 591 552 554 551 516 545 554 

Tucumcari, NJA, 22 12M 90 638 519 612 522 517 510 537 506 528 538 522 536 519 538 
Dalhart, Texas 6:00P 69 533 617 508 520 513 510 533 516 526 538 522 636 517 535 
Herington, .Kas. 23 lO:OOA 88 523 505 496 505 500 498 517 501 508 518 507 518 503 519 
Kansas City, Kas. fa30P 93 518 503 496 505 500 500 517 506 510 516 505 516 502 517 
Eldon, Iowa 24 laM 98 508 498 484 504 493 496 507 501 505 510 502 511 497 508 
Silvis, Ill StOOP 96 506 497 480 504 495 500 007 540 508 510 605 522 496 508 
Hammond, Ind. 25 lO:OOA 89 608 498 497 506 495 502 512 521 516 513 509 521 504 511 
Jlarion, Ohio 26 2sOOA 73 508 601 502 514 501 510 513 522 517 513 512 540 509 511 
Hornell. NY. 7:30P 83 513 503 S04 515 505 515 517 544 517 513 517 536 612 614 

Ueioed Hornell 7:30P,! Au~s t 26. 
Port Jervis, NY, 27 !l:OOA 73 508 493 492 505 495 495 503 476 502 508 501 511 499 506 
Jer::oy City, NJ. 3:00P 103 506 491 487 500 490 492 503 521 502 i()J 69Z 616 495 504 

II tt II 28 12M 94 488 498 497 505 487 498 492 64! 505 491 502 462 501 490 
II It II 29 10:00A 93 466 497 500 513 478 504 479 653 498 476 505 453 506 . 474 
II " " 30 9:00A {12 452 493 502 535 470 510 469 560 496 470 512 458 517 464 



TABLE 8 • Car ~· · Teet 19~6-l 

TEUFERATUttES IN TRANSIT Lel!lone 

Full Bunker. Preiead by Carrier, Rap1anished. Do not reiee, 

Plaee Date oUt- CL CL CL CL R3 R6 CL lL.J) -cL CL Av;--;;,v;--
Au.:;. Time side llB 1:B Til TQ ~Q !.\Q. BQ ss BD TD BA To!!_~ot. 

Pre iced Oxnard 8r30A, 1 Au~ust 17, 
Oxnard 18 li30P 720 596 647 562 608 547 605 550 610 604 624 416 598 563 

ReE1enished at Oxnard 9 E•m, 1 A.u~ust 18. 
Colton, Calif, Hi 7:00P 83 477 563 470 613 427 621 467 533 491 614 466 532 478 
Yu.ma, Arir;, 20 10:00A 98 462 523 456 453 402 486 463 503 478 461 466 457 468 
Tuoson, II 9:30P 88 461 49() 441 433 3.84 462 455 481 464 445 582 441 460 
El Paso, Texas 21 lrOOP 100 450 475 424 413 378 434 435 460 451 426 699 421 445 
" II h 7aOOP 91 446 479 424 428 361 441 435 463 453 439 732 430 415 

Tucumcari, i~l:, 22 1211: 90 441 468 410 418 364 426 429 450 448 432 457 420 439 
Dalhart, TexAs 6:00P 89 441 465 410 420 362 424 427 447 438 431 532 420 435 
llerlne;ton, Ke.s. 23 10 :OOA. 88 442 465 410 426 428 426 427 445 438 435 486 424 436 
Kanaas City, Kas. 5:30P 93 446 478 410 443 427 434 431 451 448 454 696 436 442 
Eldon, Iowa 24 12M 98 460 505 424 473 397 404 449 469 460 41:!3 460 456 
Silvia, Ill. 6:00P 96 471 513 439 480 407 466 460 479 470 494 85'1 466 467 
l!ammonu. Ind. 25 lO:OOA. 09 491 635 456 618 438 491 465 603 493 627 500 490 
:Mai:cion, Ohio 26 2aOOA 73 521 668 485 563 467 522 511 533 52S 564 534 &18 
Hornell, NY. 7a30A 83 606 548 516 578 507 511 551 567 558 589 526 5~8 

Port Jervis, NY. 27 6:00A 73 581 618 544 593 497 580 570 505 578 604 5!10 576 
Jersey City, NJ, SrOOP 103 591 628 654 604 492 5!18 577 595 590 615 591 5tl6 .. " " 28 12!.1 94 606 673 682 653 374 615 590 621 612 665 633 608 

II " " 29 lO:OOA. 93 534 687 580 661 409 604 518 60'1 566 662 634 539 

" " II 30 9:00A 82 498 696 583 661 402 604 498 603 655 661 635 517 
Vn1oeded !lew York 30 p.m. 



!ABLE 9 • Car Go Teat 1943•1 

TEOU'ERAT1JltES IN TRANSIT Lemons 

Half Stage. Dry oar loaded, Ii by Carder, R I at Dalhart and ?.!arion. Fans on. 

Date Oute CL CL CL CL R3 R6 CL L\D CL CL Av. Av. 
PlELCe Aug. Time side BH lJB TB n li.Q ~·.iQ D:), TA ss BD TD BA. Top Bot. 

IIuenel'la, Cal~ f. 18 l:OOP 69° 625 643 634 639 636 606 627 6()1 654 637 649 638 641 630 
Ini tiall:z: icerl a.t Oxna.:t:.,d 9-9 E•m, 1 Aus;'.lst 18. 

Col ton, Calif, 19 7:00A. 03 614 550 582 657 670 544 554 b55 600 517 590 u35 676 b28 
Yuma., Ariz.. 20 10:00A 98 513 542 b57 527 542 51S 542 530 590 561 51iG 539 547 539 
Tucson,. II 9a30P 88 532 541 544 529 537 510 540 521 575 ::>60 539 553 537 544 
El Paso, Texas 21 liOOP 100 502 510 511 453 474 450 493 471 637 519 486 489 463 505 

II n n 7:00P 91 472 496 512 467 484 456 490 545 532 540 484 457 488 501 
Tuoumoo.ri, Nlol. 22 12M. 90 467 480 478 437 443 422 415 563 505 489 454 468 456 457 
Dalhart, Texas 6:00P 89 464 476 474 439 446 420 454 460 605 486 449 471 454 468 

Reioed Dalhart 7 E•m, 1 Au~ust 22. 
l!erint;ton, Ke.s. 23 10:00A 88 447 452 450 407 418 395 430 431 474 455 424 433 427 444 
Kansas City, Kas. 5!30P 93 436 442 .440 409 416 392 429 497 '465 447 422 430 424 437 
Eldon, Iowa 24 12M 98 402 432 432 4Ui 412 390 420 435 450 436 419 433 421 419 
Silvis, Ill. 6:00P 96 428 432 434 417 417 392 422 441 481 445 422 443 424 432 
H!lltllllond, Ind. 25 10:00A 89 437 431 434 431 427 400 428 494 468 450. 429 453 431 438 
J.;e.rion, Ohio 26 2:00h 73 462 442 454 462 452 422 446 409 462 461 456 468 .457 455 

Reiaed ~arion la30A1 Aur,ust 26 
Hornell, NY. 7:30P 83 432 431 436 407 412 390 415 453 414 435 423 428 422 427 
Port Jervis, !;Y • 27 S:OOA 73 424 421 422 397 402 360 405 411 450 430 409 418 409 420 
Jel"sey City, NJ. 3sOOP 103 418 416 419 399 402 380 406 165 446 429 409 423 409 417 

" " " 28 12!.. 94 404 414 424 412 407 385 410 510 455 437 419 425 418 417 
If u " 29 lOaOOA 93 407 . 419 454 437 412 392 418 549 465 454 443 497 445 426 
II u II 30 9.h. 82 428 441 506 520 426 430 427 630 493 459 507. 488 511 436 

Unloaded, tew York 30 p.m. 



TA.DLE 10- Car R Teat 1948•1 

TEI'.J'ERATI.iHES IN ·rws IT Lemons 

Full Bunker. Dry car loaded. II by Carrier, RI El Paso & ..,arion, l!'ans on. 

Place Date Out- CL CL CL CL R3 R6 CL l.:.D CL CL A.V. AV, 
Aug:. Time side Bll MB TB T'j ''" lUQ BY, Th ss BD TD liA. Top Bot. 1.\~:;. 

Hueneme • Calif. 18 1aOOP 69° 620 626 627 635 629 630 632 666 65B 632 640 635 634 628 
Initiall:z: iced at Oxnard 8-9 E•m• 1 Aus;ust 18. 

Colton, Calif. 19 7a00P 83 486 538 540 bG4 532 542 £>46 500 5£>8 £>26 5£>2 509 £>39 523 
Yuma, iaiiix Ariz. 20 lOaOOA 98 477 £>19 490 471 494 502 522 458 518 520 497 487 486 506 
Tucson, Ariz. 9a30P 88 460. 486 457 442 468 473 497 475 50£> 439 463 479 454 485 
El Paso, Texas 21 1cOOP 100 451 466 438 425 442 444 469 453 478 470 440 463 434 464 

Reioed El Paso 1 E•m•a Au~ust 21 
El Paso, Texas 7aOOP 91 440 463 4£>3 441 448 450 476 509 li05 468 .. 451 437 448 461 
Tuownoari, N11 22 12lJ 90 427 446 415 392 408 414 444 401 457 451 411 470 406 441 
D~t.1hart, Teltl\S 6:00P 89 424 440 413 392 404 408 430 415 455 444 406 465 404 436 
Herin~ton, Kas • 23 10sOOA 88 409 415 398 373 384 390 416 404 428 416 388 435 384 414 
Kansas City, Kas. 5a30P 93 401 414 392 376' 389 384 41ll7 474 449 411 389 423 386 406 
Eldon, Iowa 24 12!.! 98 396 406 390 370 384 384 400 411 431 406 392 405 384 401 
Silvis, Ill. liaOOP 96 399 403 393 385 384 383 402 443 444 404 394 429 391 402 
H!U!llllond, Ind. 25 10100A 89 398 402 400 395 389 386 399 451 466 403 401 420 399 400 
:.:arion, Ohio 26 2sOOA 73 406 404 405 400 394 392 404 438 463 406 407 440 404 405 

Reioed at Marion 1:30Ae Au~ust 26. 
Hornell, NY, 7a30P 83 391 394 377 365 369 370 388 410 420 388 381 398 374 389 
Port Jervis, :NY. 27 8:00A 73 390 396 380 365 369 370 384 377 412 388 379 390 375 387 
Jersey City, NJ. 3aOOP 103 386 390 376 367 370 368 384 396 378 381 377 389 373 364 

" ·n n 28 12M 94 371 390 390 379 371 365 380 469 449 389 387 395 3Q5 360 
Ne# York, NY. 29 lla30A 91 362 401 417 398 376 370 38'l 508 462 394 395 403 403 381 
~n1oaded New York 29 7a30P 



TABLE ll • Car 1 
..,t 

Test H48•1 

TE,iJ> ERA ruRES IN TRA.J.~S IT Lemons 

Full Dunker. Dry cnr loaded, PC by Carrier 8 firs., II by c., Reiced Dalhart. I<'a.ne on. 

Plaoe Date out- ct R6 cr: ct IW CL R3 cr: ct cL Av. Av. 
Au•;, Time side BB IAQ DQ TD ss BD BA TA MQ T:t Til !.iB Top llot~ 

Upland 18 3:00P goo 671 674 654 676 671 629 650 893 666 672 700 664 683 651 
Col ton, Cali!'. 19 91301) 620 640 611 655 578 586 416 367 631 657 630 626 647 606 

" " ll:OOA) Pre- 590 630 564 639 510 549 368 338 614 635 589 592 621 568 
" " ltOOP) oool- 562 592 530 633 456 514 360 327 698 627 550 674 603 535 
II " 3:00P ing 537 576 503 617 427 496 380 352 586 612 519 549 563 512 
n II 4:00P) 83 522 562 490 607 414 462 376 354 580 600 502 539 570 498 

Initial1z iced bl carrier a.f'ter EreooolinG 8 hours 1 Au~. 19. 
n II 7:00P 83 498 554 425 589 436 474 418 530 562 581 514 530 561 466 

Yu.";le., Ariz. 20 l0100A 98 477 494 467 486 452 474 456 439 489 486 450 506 474 479 
Tucson, n 9130P 88 467 463 477 447 444 466 457 458 454 442 428 481 439 470 
El Paso, Texa~t 21 l100P 100 449 429 455 413 420 448 437 432 426 410 401 454 408 450 

.. u tt 7:00P 91 447 443 460 424 444 454 444 519 436 424 420 454 423 454 
Tucumcari, N: .. 22 12M 90 435 . 422 449 413 422 438 434 430 414 407 403 436 408 441 

Reiced Dalhart 7 E•m•t Au~ust 22. 
Dalhart, Texas StOOP 89 431 425 439 408 422. 438 432 443 413 405 405 429 406 436 
Herington, Ku. 23 10:00A 88 422 399 418 394 400 419 410 411 392 384 380 414 386 420 
Kansas City, " 5:30P 93 417 401 419 389 406 416 417 477 390 383 383 408 385 417 
Eldon, IO\Va 24 12:.: 98 411 404 407 393 402 410 404 418 386 386 387 402 389 409 
S1l vis, Ill. 5:00P 96 407 398 406 392 402 408 414 451 388 385 382 402 386 407 
Hammond, L"ld. 25 lO:OOA 89 405 398 409 399 416 407 418 455 389 386 388 398 391 407 
Marion, Ohio 26 2aOOA 73 409 404 411 403 415 406 417 436 394 395 397 396 398 409 
Hornell, NY 7:30P 83 406 405 404 397 409 401 413 450 394 396 395 397 396 403 
Port Jervis, t;"Y 27 8:0oA 73 401 406 405 403 408 404 407 414 394 396 397 396 399 407 
Jersey City, NJ 3tOOP 103 417 411 415 411 422 412 430 508 402 406 410 408 409 415 

II " n 28 12M 94 412 419 410 450 445 416 455 571 409 437 478 415 455 413 
llew York, NY 29 11130A 91 420 451 421 511 4:75 433 472 623 443 506 ·s51 447 423 425 
Unloaded New York 29 7a30P 



WLE U:- Car J Teat ~948-1 

TEMPEI:lATURES Ill TIWlSIT Lemons 
. , 

Full Bunkera. Preioed by carrier, Replenished, Reioed El Paso and Hornell. Fans oft 

Place Date Out- CL RS CL CL MD CL R3 CL CL CL Av. Av. 
Aug. Ii!!l? side liB MQ 19. TD. ss BD Bit. TA l<iQ TQ Til M8 1'op Bot. 

San Dimas, Cali£. 18 2z00P 81° 
Preiced at Graham 10 a.m. 1 Auj!iust 11.:. 

582 625 613 628 629 594 460 734 607 621 604 627 618 596 

Colton, Calif. 19 ?,bop 83 
¥e2l• Colton 8s30a.m. 1 Au&ust 19. 

442 663 475 666 535 488 418 603 574 594 567 554 582 468 
Yutna, Arilt. 20 lOrOOA 98 410 531 441 566 605 459 406 558 .464 577 5S6 523 560 437 
Tuoson, II 9&30P 88 393 615 430 572 491 460 407 666 469 558 523 609 551 4.24 
El Paso, Texas 21 1:00P 100 385 604 425 546 484 447 408 5e2. 455 554 514 501 638 419 

II n n 7~00P 91 
Reioed El Paso l J2oDlo ~ Au~;uat 21. 

363 497 424 543 481 443 420 .iH 450 647 510 493 633 417 
Tucumcari, .NM 22 12~: 90 380 477 415 635 470 438 410 533 442 537 493 460 522 411 
Dalhart, Texas 6100P 89 374 482 417 633 411 HO 404 546 434 536 495 480 621 410 
lierinr;tor1 1 Ke.s. 23 lOaOOA 88 373 470 413 526 463 437 407 520 430 527 484 472 512 408 
Kansas City, Kae. 5:30P 93 370 4C4 416 516 459 43e 412 565 424 516 485 467 506 407 
Eldon, Iawa 24 12: 98 374 458 409 511 457 432 417 537 419 612 471 456 498 405 
Silvie, Ill. 5:00P 96 369 457 409 603 462 432 424 661 419 513 473 452 496 4C3 
!Iammond, !nd. 25 lOsOOA. 89 369 449 405 603 459 435 423 636 413 509 471 453 494 403 
~~rion, Ohio 26 2:00A 73 368 45 3 411 503 457 432 432 555 411 504 474 454 494 404 
Hornell, NY. 7:30P 83 371 453 413 511 465 440 457 eo1 416 417 486 457 471 408 

Reiced e.t Hornell 7a30 ;e.n1. 1 Aujj,U&t 26. 
Port Jl'lrvi6, NY 27 8:00A 73 370 4Vl 407 493 454 438 415 503 413 501 469 445 4!ifl 405 
Jersey Cit~', NJ 3:001' 103 361 440 4Cil 493 445 448 420 532 406 494 465 442 484 403 

" .. n 28 121,; . 94 . 356 433 400 481 442 428 414 511 405 483 455 433 473 395 

" " .. 29 lO:OOA 93 360 429 446 479 443 424 418 522 402 477 41il 428 469 410 .. .. .. 30 9s00li: 82 362 430 399 481 434 423 418 616 402 477 455 430 471 395 
11 n II 31 9aOOA. 75 362 430 596 473 439 425 416 518 398 478 451 420 466 S95 



TABLE 13 - Cr..r K Test 194E•l 

TEtPERA'ft.JiES Hi TRAliSlT Lemons 

I ull f.unl:er~. PI by CaJ•rie1·, Replenished, RI nt El Paso and Hornell. ~'ans on 

!'la.oe Date Out- CL R6 CL CL""'"'ED CL R3 CL CL CL Av. Av. 
Aug. T..!ffiL side l:!ll lMi BQ, l'D ss BD BA TA }!.!.~ Tq TB Ul Top Bot. 

Se.n Dimas, Cal if. 18 l.O;OOA 68° 
Pro iced at Grnt,am 9:15 a.m. 1 Aue;ust 17. 

590 599 5£'e 605 {.96 613 4~6 o63 623 614 Sl6 623 612 600 

Colton, Calif. 19 7100P 83 
Re£1eriished Colton 6,15 a.m. 1 Au1r,ust 19. 

449 545 419 585 523 497 412 586 b20 569 558 554 571 455 
Yuma, Ariz. 20 lO:OOA 98 432 485 456 488 476 488 460 442 472 463 490 511 487 459 
Tucson, n 9:30P 88 445 461 467 461 462 487 462 461 454 452 463 490 4o9 463 
El Paso, Texae 21 l100P 100 446 435 443 434 442 476 452 443 438 429 437 464 433 455 

Reiced E1 Paso 1 E•"'•! AUj!;USt 2l.. 
" It " 7rOOP 01 446 442 448 446 448 473 432 516 442 440 444 461 443 166 

Tucurucari, ~'11 22 121£ 90 432 416 426 415 429 461 428 411 411 406 41(! 440 413 436 
De.1l'.e.rt, Texas 6:00P 89 429 411 421 412 429 443 424 41S 409 405 415 437 411 431 
fferington, KB s. 23 10:0011. 136 425 395 406 397 421 423 413 408 396 393 400 423 397 41& 
Knnsns City, Ka6. 6:30P 93 415 393 404 398 416 416 412 488 398 391 407 410 399 412 
E1dou, !OW!l 24 l2Y. 98 409 393 399 400 417 415 406 420 39.9 396 410 412 402 406 
Silvis, Ill, Z:OOP 96 411 394 400 401 416 415 41& 460 393 391 407 408 400 409 
Tianmond, Ind. 25 10;00A 89 413 397 401 406 426 415 424 462 403 4.01 412 407 406 410 
llerion, O>:io 26 2:00A 73 414 401 406 416 429 418 422 443 406 404 4U 410 412 413 
Hornell, NY'. 7:30P 83 419 405 406 414 426 417 424 463 408 406 417 411 412 414 

Reiced Hornell 7:30 e.,m. 1 Auiiust 2,6. 
Port Jervis, NY 27 8:00A 73 417 396 394 395 420 408 398 384 393 391 400 406 396 406 
Jersey City, NJ 3cOOP 103 413 393 391 392 419 404 404 466 392 390 400 398 3!>4 403 

" . " n 26 12!: 94 3!>6 390 395 408 422 414 396 496 396 400 407 31>9 405 402 
It It II 29 10:00A 93 386 393 394 411 426 411 394 492 401 411 415 396 412 397 
II " " 30 9:00A 62 375 400 398 421 432 416 402 495 403 419 433 400 458 396 

Unloaded New York 30 P.t·, 



'!'AbLE 14 - Car. L !'eat H4il-l 

TE:J'EltATURES IN TR.A:;s IT Lemons 

Half Stage, PI by Carrier, Replenished, RI at Tucson and Silvis. F·e.ns off. 

Place Date Out- CL R6 CL CL MD CL R3 CL CL CL Av. Av. 
Aug. Time side BB V" BQ TO ss llD BA TA li/.t TQ TB \JB ~'S Top !lot. 

Preioed Graham 10sl5 a.m. 1 Auc;ust 17. 
Upland, Calif. 18 4:.45 81° 580 605 047 703 609 667 540 8lil 597 627 638 604 656 624 

Colton, Calif. 19 7sOOP 83 
ReElenished Colton 8s00 a.m. 1 August 19. 

467 551 547 614 531 509 454 610 524 587 573 544 591 508 
Yur.UI., Ariz. 20 10t00A 96 432 528 524 560 514 478 439 552 491 566 545 521 564 478 
Tucson, II 9t30P 68 425 526 522 572 515 478 452 586 457 564 539 516 558 475 • • Reiced . Tucson 10 E•m, 1 Au~. 20. 
E1 Pnso, Texas 21 1a00P 100 414 511 584 552 505 466 432 550 472 547 524 501 541 488 

II II II 7tOOP 91 404 508 576 551 504 463 439 568 471 541 520 497 537 481 
Tucumcari, 111.. 22 12li 90 396 4QS 573 536 494 456 440 532 460 529 507 484 524 475 
Dalhart, Texas 6:00P 89 398 493 575 527 499 41S4 439 547 459 528 503 479 520 476 
r:erington, Kas. · 23 10:0011. 88 395 483 577 519 493 452 441 531 452 519 499 477 512 475 
Kansas City, n 6:30P 93 438 481 682 bl9 496 460 452 576 452 512 498 476 510 493 
Eldon, Iowa 24 12!1 98 408 485 591 516 505 469 481 579 454 521 505 479 • 514 489 
Silvis, Ill. 6100P 96 4a 485 59tl 519 514. 471) 490 e26 459 527 514 479 520 496 

Reiced at Silvis 5 E•m. 1 Au~ust 24. 
Ha.rnmond , lnd • 25 10aOOA C9 400 474 582 511 491 461 439 520 447 510 495 467 505 481 
Marion, Ohio 26 2aOOA 73 395 46C s7e 507 483 459 441 524 441 504 487 463 499 477 
;Jornell. NY. 7130P 83 392 465 579 501 481 4b4 442 548 438 493 480 459 491 442 
Port Jervis, NY. 2'1 8a00l\ 73 398 466 577 491:. 478 455 441 513 440 489 481 41i4 488 477 
Jersey City, NJ. 3:00P 103 39G 4e5 584 499 480 457 447 571 441· 494 483 456 492 477 

" II " 28 12!.1 94 402 463 589 497 491 464 462 572 447 506 489 454 497 485 
II •• " 29 lOaOOA 93 406 463 [,95 499 487 467 457 536 441 494 489 463 41!4 489 

" " h 30 9aCOA 82 413 465 598 507 491 471 469 542 444 604 492 461 501 494 
unloaded Hew York 30 .P. ~;. 



Half Stage. Pl by Carrl€::-, rlep1., lU at Tucson and Silvis. ~'ana on. 

Place 

Upland, Calif. 

Colton, Calif. 
Yu.roa, Ariz. 
Tucson, 11 

El Paso, Iexas 
n n u 

Tucu.rooari, !i'M 
De.ll'.art, Texas 
Herin~ton, Kas. 
Kansas City, 11 

Eldon, Iowa 
Silvis, Ill. 

Hax.ur.ond, Ind. 
~~rion, Ohio 
Hornell, HY. 
Port Jervis, 
Jerse~· Cit:r, 

II II 

n 
n 

tl 

II 

NY. 
NJ .. 
" 
II 

II 

Diverted to Boston, 

Date 
Au&• Time 

18 3:40P 91o 

19 7&00P 83 
20 lO:OOh 98 

9s30P 88 

21 

22 

23 

24 

25 
26 

27 

28 
29 
30 
8/30 

1sOOP 100 
7&00P 91 
12!:0 90 
6&00P 89 

10&00A 88 
5s30P 93 
12!.! 98 
5:00P 96 

lOsOOA 89 
2aOOA 73 
7aSOP 83 
6a00..\ 73 
3aOOP 103 
12~.; 94 

10&00.\ 93 
9&001\ . 82 

ct 
Bll 

R6 
!.;c;. 

ct 
BQ 

ct 
·ID ss 

CL 
BD 

PI at Graham 10 a.m., Au5Ust 17. 

TA 
R3 
.M~ 

CL 
TQ 

CL 
Til 

CL 
MB 

562 585 630 604 614 600 513 812 635 663 624 620 
Replenished Colton 8:30a.m., August 19 •. 

529 539 518 562 571 515 498 614 551 509 587 552 
470 500 607 401 542 503 485 477 486 496 501 528 
477 486 497 477 531 494 495 515 474 475 405 510 

Reiced Tucson 10 p.m., Aucust 20. 
465 451 477 437 504 471 459 452 440 431 
456 457 473 446 510 474 444. 628 451 444 
454 4tO 460 426 489 456 447 446 426 421 
444 434 457 427 484 450 449 462 430 4Z4 
447 432 447 431 477 4~2 451 466 430 429 
454 445 453 445 486 447 471 550 446 442 
473 467 458 493 509 477 499 532 478 486 
488 488 484 506 524 487 521 624 495 507 

Reioed Silvis 5 p.m., August 24. 
464 4ti9 464 468 505 470 457 477 451 4:J2 
455 444 453 451 490 457 451 468 435 432 
449 434 446 444 479 446 451 478. 433 429 
450 436 448 450 477 448 447 452 435 434 
453 442 448 513 582 453 465 527 443 442 
460 460 453 516 508 462 493 580 452 475 
444 451 450 510 511 464 451 546 446 474 
44G 451 4~4 518 509 467 458 542 457 482 

450 484 
463 474 
•137 4 [,6 
440 452 
444 438 
462 436 
503 455 
522 461 

467 454 
450 444 
444 427 
456 432 
464 433 
504 438 
499· 441 
501 444 

Test 1S48-l 

Lemons 

Av. 
Top 

Av, 
Hot. 

630 597 

. 579 521 
496 493 
479 409 

439 
451 
428 
430 
435 
450 
494 
512 

462 
444 
439 
445 
473 
498 
494 
500 

471 
468 
457 
450 
449 
41:>1 
469 
486 

466 
455 
447 
449 
451 
456 
453 
456 



TADLE 16 • Car N Test 1'940·1 

TEMPERATURES Ili TRA.;,SIT Lemon 

. Fralf Ste.ce. Stllnde.rd Refrigeration (Preiced by Carrier). Fans on. 

Fle.oe Date ~·· Out• CL CL CL CL R3 R6 CL A~ CL CL Av. Av. 
Aug. Time side BB lW TB TQ t .. ~ J .. :S fjl:j TA ss RD TD llA Top Bot. 

Preiced Graham l~.m.~ Au~ust 17. 
La.Manda Pa1·k, Calif .18 3r45P 86° 499 536 562 585 674 565 549 707 516 535 545 424 564 528 
Col tou, Calif. 1G 7s45F' 83 456 499 557 590 544 545 508 634 568 510 582 489 576 401 

Re~l. Colton 7:45 ~.m. 1 Ausust 19. 
Yuma, Ariz. 20 lOrOOA 98 448 460 507 485 467 491 493 453 497 500 513 47! 502 480 

Tucson, " 9r30P 08 
Reiced Yuma 10 a.m.·, Aut;ust 20. 

438 447 479 450 436 457 478 458 463 489 468 460 466 468 
Reioed Tucson 10 E•m•a Ausust 20. 

El faso, Texas 21 l100P 100 424 427 455 415 404 430 464 439 435 465 426 447 433 451 

" " h 7:00P 91 
Reiced at El Paso 1 E•m. 1 Au~ust 21. 

408 422 455 436 421 437 455 523 446 499 432 429 447 454 
l'ucumca.ri, l;l.'~. 22 121.1 90 407 417 435 406 394 411 436 427 424 445 4).0 422 417 429 
Dalhart, Texas 6rOOP 89 406 417 435 406 393 410 433 436 419 437 410 524 417 421'> 

Reioed Dahkrt 7:00P, Au~ust 22, 
Herington, Kas. 23 lOtOOA. 88 397 403 421 395 379 393 418 414 402 420 394 406 403 412 
Kansas City, II 5!30P 93 396 404 413 398 363 393 414 466 406 417 393 419 401 409 

Rei~ed Kansas Cit~ 5:30 e.m. Au~ust 23. 
Eldon, Iowa 24 12M 98 387 400 414 390 375 389 414 412 407 411 392 402 399 404 
Silvis, Ill. 6100P 96 387 396 413 396 379 386 406 462 404 407 392 409 400 400 

Reiced Silvis 5 E•ro. 1 Au~ust 24. 
26 7:00A. Reioed Clearin~ 7 a.m. 1 AWRuBt 25. 

Hammond, lnd. 25 10:00/1. 89 384 392 405 398 379 385. 399 440 407 408 391 412 398 307 
l:nrion, Ohio 26 2:00A 73 383 393 402 390 373 360 391 412 400 401 388 400 393 392 

Reiced Uarion 1t30 a,m, 1 Au~ust 26. 
Farnell, N1. 7:30P 63 363 387 395 381 363 375 384 419 384 392 371'> 390 384 386. 

Reiced Hornell 7:30P 1 Au5ust 26. 
Port Jervis 27 8 :OOA . 73 375 378 390 376 361 363 381 376 384 391 373 384 380 362 
Jersey City, }iJ. 3:00P 103 372 377 387 381 364 370 381 465 384 391 372 396 380 381 

tt II II 28 12M 94 353 371 391 398 365 373 384 486 404 393 382 396 390 377 

" n II 29 l0100A 83 354 376 411 422 374 381 388 503 428 401 403 409 412 381 

" " u 30 S:OOA 82 364 390 437 458 380 368 389 523 441 408 406 421 434 387 
Unloaded New York 30 P.:a.. 



T.ll.BLE 17 ~ Car 0 Test 1!148•1 

TE:.\l'ERII.TURES IN TRA!ISIT Lemons 

Half Stac;e. Dry oar loaded, Ii by Carrier, Rl at El Paso and Silvis. Fe.ns on 

Place Date Out• CL CL CL CL M R6 .:L 1Jj CL GL Av. Av. 
.Aur;. T~lnt3 side BB biB • TB T<i_ 1!Q 1'~l a·' T.!_SS BIJ.. 'l'D BA Top !:lot. ., 

Le.manda Park, Cal if. 18 :!ic45P 86° 604 602 650 643 608 573 b97 796 . 595 595 604 626 632 W9 
Colton, Calif. 19 7r45P 83 633 650 695 683 640 613 621 800 643 623 664 664 681 '626. 

Ini tiall:£ ioed Col ton _8sOOP 2 Aur;ust ~· 
Yuma,· Ariz. 20 lOsOOA 98 606 542 656 628 517 563 527 569 668 566 530 522 53(l ~33 

Tucson, II 9!30P 88 486 618 522 493 499 525 503 630 532 636 502 514 506 508 
El Paso, Texas 21 lrOOP 100 477 502 600 486 489 504 496 553 513 613 488 509 491 495 

" II " 7:00P 91 
Roioed El Paso 1 E•m!A, Auguat·2~ 

442 493 500 493 496 508 487 564 622 511 600 467 498 480 
Tuot114oari, NM 22 121/: 90 436 462 456 438 440 472 455 433 484 477 447 461 447 456 
Dalhart, Texas 6100P 89 430 456 448. 433 436. 458 447 441 477 468 439 453 440 448 
Herington, Kas. 23 l0100A 88 422 448 438 427 431 446 435 453 458 458 436 451 434 438 
Kansll.B City, " fic30P 93 . 425 448 441 438 438 441 445 637 462 453 446 468 442 441 
Eldon, lovra 24 12:.& 98 456 463 469 475 467 460 465 519 485 4C8 486 484 477 4133 

Reiced Silvis 5 E•m•e Aur;ust 24. 
Silvis, Ill. 5•00P 96 5135 478 483 497 482 4'10 476 578 493 476 499 505 495 472 
HEU:I!Ilond, Ind. 26 lOaOOl .. 89 413 447 443 443 440 454 443 459 476 466 449 452 445 Hl 
ll!U'ion, Ohio 26 2sOOA 73 411 430 430 423 425 436 425 433 4GO 449 420 441 427 428 
Hornell, llY. 7:30P 83 410 430 423 418 419 425 409 452 446 435 427 437 423 418 
Port Jervis, llJ. · 27 a.OOR 73 416 428 421 425 424 424 438 448 435 441 42!3 420 
Jersey City, NJ, S:OOP 103 416 432 431 431 428 426 427 514 451 440 441 451 434 428 

II II " 28 1211 94 423 443 475 439 435 432 595 468 479 480 477 428 
New York, !iY 29 llt30A. 91 455 495 546 561 460 464 447 662 502 453 567 496 558 452 
unloaded New York 7t30P 
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