Volume XXI.

Refrigerating Installations, with Special Re-
erence to the Arrangements necessary
when Narrow Limits of Temperature are
Required.

3y MR. ROBERT BALFOUR (Member)
READ

Saturday, July 24, 1909,
Chairman: Mr. F. D. GREEN (Manager, Orient S.N. CO)

r.J. T. Mjiton (Chairman of Council) : Gentlemen, Sir
Jo 0’ Dirston has wri te ex res m regre at not ern able
ewrh us to-day, son. our Hon. S etar
f s sent a note |te( to he gresen}0 U

%rettrn Hsrn

wr verﬁ/ s%rr ar th tt |%h ommissioner rr
Zealand, the ones as hee revente

omin to taket arrator eet |n thrsat oon rou
avrn recerve aH Injur H ém mp ease tos
éi f Green, t] ?ag ro i eOrre fany, at co -
sidera epersona sacrifice has consente to presl

Mr, |t gives me reat leasure to_take the
Charr fr:ere this afn rnoong lfe t comparrsons are

always odrou but rrvr Eﬁrrs ernoon e com-
gvray out bern dq dr I-flo tf Jones,

H ave pres éj ere |s ater B ar more
capabe of being your harrman than myse ut 1 regret to
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say, as Mr. Mj Iton has alread 3|fd he has met W|th an accd
dent and ast us heen revef(te rom omln\n | un ersata]
this would have prevente

“%Vrvnetgtlﬁ ath%om Prthl t ﬁer qon. . We are met.to dISCUSS

portant matter o rigerating Installations, with

eua reference to the arran em nts n essary when narrow

mlts of temperajure are req |re There IS pothin new |n

rocess re { eratton Carre In 1860 first

onia me n |n 8 a M. Klrk patented t e co

a|r rces Orent Co., with ‘which | m con
e g e el e

n ru?t over t ewor n one occas nwe carnedu hve
mEn land to Australia, the fish not su enn In an

vo tee Ssa eute\meratétrrestgvaé alntalne [Ouug oste ntloer

?/v or |on eregn eratemg ent oP io eqister

S SOmE data on. |c to c usIons.

tin%?/v a xletr A eennlnterel% a{r}oee rt)nmre ngeratlon

reag/ ea two aers oun tﬁ yuBbectt) 8re the Wtséltute o%

e, B i it
ouas? wnrlt as Fo’ “
% %efee Ee tem eralltlure emur tg% own,

ather startling™to m
e mere

t erewott/ enoll w at Ver wi { # enow g
there are certaln gemes o mh e the w IC W ee
em erarut S. es |pPers will do, b

al thethnI Be lFmﬁlng out tﬂw?r %e lntsuratnJ rg% Y]ve

are cuettlvatlng will now ask
paper.

It is with a certain amount ?f diffidence that this_paper is
prﬁsented eing, fas am, UP/ nizant of the fact that
other Mem ers” of. this Irastltue e as wig e an acquain-
tance with t esubhect and some n}tess a :itr more exten-
sive_experience, than | have in the partlcu ar branch of
refn eration \(/}/lttk WhICh I ropose to deal.

Having had, however, r some fyears \}Jast the _s;ra]emal
privi ege of Inspecting a majonty of the vessels which are
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en aged in the carriage of refrigerated carPnoes tradin

th ountrY rPurgose on this oc asion to br oundern ttce
a few poms in connexion Wdt tecang oommo ities
hlct] g ulre éo be su ecte to the Influgnce of what ma
te called a moderate rat than a low te perature t0 (ensu

elr preservatio oo ition, and” It IS hope
v ntt?atlon o? h]gegrsg Iggt rby the subsequent dlscussmn

wﬁl rove mutuaI
|Ore fere Phe Reqister of Lon%s Re |st r of
Br|t|sh an orelgn Shi |n WI| ow that t? gg
numbers of steamers en In the 8arna e 0 en erat
farooes from Australia, ew Zealan out erica.
t S usual to denote their carrym ca acity }/ (n né i

arcases of mutton they can 6 ome “of the Individua
vessescan carry as many as h Carcases..

Mutton, howgver, w |c IS away?q carried |n frozen cHn
dition, 1 not the onl commo;f ese vessels bring to this

count( as ah anfutles 0 3 abbtts utter, etc.,
o bro over frozen, an F a |t|on a vehr%/ con-
3| erab ean mcreasmg quantity of heef Is br from

Argentt a underwha]t IS know “chi F% on i %
onsi erable dev%opment as undaqu ted en Iac
um(I] ast g t years in connexmn w h t IS s

Indus y as IS S gures w W |c

U
G t”“““ bl e

USIVe.
Lgures are take@ From the Revieivs of the

Trade pub |s Messrs. Weddel & Co. —
1001. Chilled Beef. 24,919 quarters.
1907, 04 498
1903, 14754
1904, 198300
1905. 102,195
1906, 454613
1907. 427,042
1908; 166,284

fi tical th from the out-
prea ”re%n%”htbthyd.%%v?é |neth%erAO%enrt?nne id the
ﬁonsﬁ?\ugnt faosmg of the Eng ish ports to live stoc from

Ch| led beetlehad of course, been imported from the United
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States of de}merrca for rr/y rs prevrous to 1901, but under
en‘rre nt/ erent con J 5°0 carrr%q

ay Re mentio P thup to t rese t the attema{)a
to calr % Illed bee from t e AuFtra N an New Zeal P
(‘holonre ave met, litfle success: conse uent
the experiment whic rs n?w being. made to bri ak
%onsr ment from Queensland 1S “being anxi ous Q0
ﬂ d to In conne ron with this 1t ma ent]rone
t atla experreﬂce g eer sbeen S ecral ey se ecte
to fake c arge’ of this carg rom t e Initial stage u “ Its
eliver f f(r:‘p “ that If tailure occurs,’ 1t will not
?owr 0 lac or to want of attention to the minutiae

Il necessary. for s £Cess,

t rese[rt trm(e ere 15 a still furt er developm e

? rticular IB ustrér arrang ementg H%; made for
muc rer farﬂoe arried In OPdrvr o

ein S.

i S o
o e, S G el

% o qrca[ﬁe to”ttﬁ %arlrdn ﬁe of sorﬁepF U(I)'[S

e seen t
urin t & VOyage

\Attlees(? otz Which 310 18 VW to ation.

E Flglg}?ttg gregrgegrgfa ﬁt?iSagpgeCI%Jengga tOh%Légneﬁg\l}lg

Feen weYOHeat WI'[r by | rn per prepare
or the, recent IEternaP[onaI ongres Igré)r )‘P rea

some of these risks appertainjn cthe arg, an
what 1S Jone to meet em, tl!tgpaper 1S rntende to demon-

Mr Lurhd slhows that rr]cessant care rs requrred from tn

moment the Tive animal eave]s It EPasura%e th rou%

me when rt IS conveged to the ah t?rr N the progess. 0
ghtering, rfre[paratr n and cooling of the arcas loa rnP

Q t e vessel, transit over seas u oad m r m the vesse

urrng mar etrn an rignt tfo e time when it farrrves

at the retal ers hop, an th t failure at any one o

F eroHs stages aty Yr Serious...consequences  whic

g ( not dpparent at the time, will show " themselves at

te(rJ tage.
In order 1o clearly appreciate why it is that cold is preser-
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ative of Fresh meat we must |rst de erming what it is. that
eads, to the putretaction or g me t under ordinar
con rtrPns ere r now no t that the changes Yvhrc
ta e pace r] lean tlesh are d e malng not e trrey
\nro sdpecr icall {strnct sets of con ;ftr ns, viz., t 6 tion
0 cera tat 0 enz mei tese
ds or unﬂ

the hest IS t?aat of . b% teria a F
Qrgams S w rc r ﬁ onditions lve upon. [
the meat an which deve np Wit extreme raprdrhg

when the surroundings avoura nzxmef
ame (iven to ce tam Frments or . actrve rinciples which
ave the owero modi g n(”] ubstances, B ither
real%rn%t em down into e sul tlnces or by chang-
mgr In. sqme W from ther onﬁqd orm.

stnc urce he tomach and the p ancrgatrc urce
otthes eenaeex soenoymesatwr rnarh%
tion, et H A oref cert n%angesw
glace In flesh o nimal$ when neither bactgria nor mou

0% vil’@S(—)ﬂ are consraere to he. due to the actions ofoenzymes

ich there are seVﬁraI Istinct sorts.

There js no ouht é at OB eac so[]t of enzyme and for
raach varre& %u 3 acterra t ere are %ertarn con
Itlons un hich 1t develops an ﬁ reatest
activity, an ot er conditiops under which 1t erthera {s.very
Lowl Becomesato ether dormant, or even (Elres EXperi n

? ows that mutton and ?ome ot\ er co mo Itles can' be

r manar mon B rozen hard w out an ppregra
aW%e ue ert er to acteria G[nou ds or enf es

? er certain conditions heef a 8
or severa Fe s when ke ﬁt atatem eratureﬁ without
apR/lrec 0sing Its freshness, flavour, or other qualities.
orma on u on t se m tters IS containe rn the

rnvau ers co rrb te to t e Con rol
E %j IC aJdMn ftheg\?nrteg tatesr}rc
rrca Ideal an abor, 0 on on, n
E uote fr uthorrtres matters VK Ich oug
Iﬂéregr eri ose Interested In the questron ot
Irst as t th etfect of cold upon the enzymes found
the meat. rr% rdson sa pné trlze IS a H

i el sl Y <’ ol

gaE e N 6?8
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it is found that a small quantity of i |(ie cr¥stals separate out
at 31°F.  Asthe temperature.becomes lower more ic seParats
and the remainder t:he UICe. be 0mes more. concen rate
atat mvg Eature of 16° burce ecomes mainly ice crystals
ixed Wi vrsco ceﬂ]centrae At somewhere
apout—22°F. th es so” nt where. compete
gacra ion_ takes pIace 1S called th e cryonydric porn Hg
ong ers from theorefica grounds that a terial rowt an
robably enzyme actron th cease at this tem e
enningtqn tﬁtes tat 14°F, nzyme
unctio toug theiraction .Is reat e ar r ch ar
son, however states that hrsa X ssow 1at etonrzrn
nz mes are no grve at qr arI\t ﬂng tem erature
aexperrme}n F.to I1° rom estat en S It
agp rt a]t some change May he expected 1o fa t gace
lapse of time even when” t eo drnary rrger trn%
condrt ons prevajl, and we muyst attribute to zyme
the "changes, other than, dessication, which ace In
chilled m&at under con t\ons 0 comglete sterr zatr when
neither bacterra nor moulds are pres .
en we come to consider b ctena Fcreﬂtrsts recoqnize
Bn immense num er?g kinds, some armH others the reverse,

ut, a neces arl %a% eéc{trrnnguc 0anng\evshl Cn]t ﬁ strticture or com

Oesf!ﬂl(% rive E)est at or mamy tem eratures eggt I?Vr?me t em

ar to require low temperatures. ollingridge,

M]e) ical 8ffrcgr o Health ofothe City 0 Lon on, %a@y é
st re ort: " Hitherto 1t has hee comnionny ved th at
ensyre |tsH%res [-

e freezin ofme ro erly carried out
% ’ e n %sregar Ing ato et

ation for’a
act now we Fsta ah ere 1S a drstrn t class oF
tena wh rc g ourrs at the ow temperatures 0
% reezrnq amper.”
[ g akes the followin statemen(t gfrn
ISms nave % ound in orwegran aclers, an theydev op

rapidly at t eezrn orn
We no group of or nrsms which bec use

of their abvfrtrecogﬁlzﬁnsh at t%mper%ﬂgest at t a S ort

Hme 0 wer considered ti rohipitive to roCess,
e ct ra. hese or anisms

nc 0
|anren?t|Ilf<ngfleshgea\nvtltdes[gr|nggt\rnlraltjetre cand of comion oc

rrence
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Thesg low tem erattire organisms dare foynd H) Ht]abrt
sIau%hter ouses and coo rn% rooms, and to rn?ect Hg
them with a consequent production of Tlavour in t

‘\/Irlk marntarned at 29°F w rch rs suffr rent coId to
Cause.a mass or Ice cr ta X
organisms utpermrts arr eveo ment 0 acterra
en a 2f F. th re een observed 4 certain
amou to rowt rn rozeg 8ream
orga rﬂn a rovided with their. natural environ-
ent they will multiply when the medrum IS In a frozen con-

chqle aI sgeaklrtn Ogsf rtt(t)e funqus %f rown Bpth Q\&g
Ut at

aﬁ or rna rat res a d & ow as Sg
t rer n rowt trs un us

dson ver seems HOt 0 hoId uite tg

aut orrtresa reqards

sameo rn ons a% ore entione %ar
Be Iger dp acte ra at. PW temperatures. He sa
efo 9 ote acterial growth' ¢ ases tthdec 0 )édrrc
(Hurce asot at rnasolr g
reorofu tron] Brrn rnqs ecome Impossi I’e an
acts oujd be emphasizeq that i1t 1s the solid state
‘te medium dan n t an Reor(f tem rature t%
the limifing con tron rowt n rP uctron alt
retla tron of growt ens es wrt owerin ﬁ neraur
ven If the s(o oubt as to the owt bacherra
u on a sotote soIr ly frozen meat rterI eseen thatt erg
noge whate er as o t str rrt oth growth a
[)epro uction at i e}rature at”“which t 8
oﬁefthtss not at al rozen aI the authorities being agree
It rsaso rm orta tt not that although low t empergttrres
ma event rowt onotdstr vita rt %
nt e tem rature comes uitaple rowt repro-
tiftron agan(] ecome active. On t rs rnt we ave the
0 owrn%r vidence.

r. Ridlea| states thatP eta]dYoung cooled somes ecies
Bf acteria gown to —7 e entrre duration test
erng ort o rs er whrcétlg as recov red on hhaw
en an an ﬁrof
va retres 0 bacterra —421F or SIX

SH ecte fing

ours wit OUt
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them, and. s bse uently several species to the tem erature
oqlr ur arr ors Wrs wrﬁrout Pmmrrn tt%errvrteﬂ

r ton[a ote Maca that some bac-
trra re st ble of RQro ucrn carryrn out a com-

g te fe cy er bern arntarn ays at em eraturg
?owas nsgea rngo F errmentma
ater seventeen mont? torage™ in a frozen condrtron
?a t1s.a proo of the fact t torgfmrsms can Survive
e]rro S at tem eratures far. below the conﬂea mg

gornt a that growth | & romgt ang.vi or%ushw enas Ita
nvironment Isprovide r] the mult rcatron
of bacteria, at ﬁW temgﬁrat re rs[s some respec j aPn

ros%n %(ue(ftron their vitality for at east our years at 14°

'T‘abor e¥rd ntla/ considers that as rﬁ%ards m]oulds

t e s oranqra 0 e ever present rn the air, change
of temperature facl Hate tterr Afrrseo
temperature, evgnw qthe rrs as no Jte ezin
POI t. undot P Kfac it tes the r mou
dtratrons e wrt "l) a(r enera ?
ctive mo an aterwa{ s most certain
consr ro t unr &veér the tf Eeratlur
ere uce rev again: “Tt usees
rsa rty o Towering the fem eraFre 0
e c am ers ese low anrsms 0 ee sfarte row

atat erﬁ |r71r|§ e\r?;gj%foe i esnge b e undoubtal rrssks

n fa
l( Ih da 65 when { f Iemperature IS corr Ctg

at tﬂ It maé{ Pe wondere

5? rO{ egjémert/ser ot gat sfactori Ivere
6tte act tpr{) trg\(l t7?re 50 ogeﬁrverert aPeaksyvo umes Por tH

care wrth whic ¢ necessary conditions have been recog-

mZFheFen rspa(r)t\gtier pornt to whrch r.. Collingridge draws
tentron rn t e rep rt ar a , Viz,, thal of the con-
ron "He says s ar of
eef (\ha el()jeenee errgPorte urr gr au ﬁer and Ct IS Mo
rnteresltlrsn to not aft rte a carg oS t of cond ftronnrqt ?s
enera oor Jot 0 a eW uar ers ﬁmon Et 1

%out otpcondrtron thosearealmostrn arrah 3/ re t
thinnest; hence it seems fair to argue that if the bee
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IS t0 arrrve in géJod condrtron t must be beef not lacking
In su ngance to "begin with

nnrn ton rem rks as to the orr[ranrﬁms found. in
saugh terhoyses and cooling- roonE om fe ratrve
necessrty o eanlrness In trhe a orrs anﬂ freezr f‘
storew chambers, even no call for ansolute
sterilization of fthese aces the wrappers with
which the meat is,.covered.

%ardr\r,rvq sterdlrz?tron Dr. Co]llrngnq%e sag Some
referenc as made (Year to the £jn yt% bp
ervrd*rg{J In sterilized air. Several vessels nhave, ﬁ
Itte wrth the ne essa pﬁratls Whenever r!
een roperw eecte andled r%has arrived  in a
con il rc ue% ?at t e system has man ad van
?ﬂ ut. whenever heef of rnherent Loy fas been

ﬁrs t00 much to expect that any ethod or preser-
var n wr n]ake It Into gesrr le me

are dSt%“T dz ré;b Fo Staemeh edecvlalmﬂ a rqger%]ea%hteh?e orks
ate s hefore |pa fs r[r gnce the alr in t‘fem
IS steri zed iImmegjately~arter lo Is completed. ~— After-

i
b ;tjlrgnpran AR IR 1
eal

of I\/IrerFresI Houllrgiep Ié f? it enrtslgrrr]S anrhth r nySteH]ambhe%
efore oa A}er drn {earrs
Xog] %ns an ex an, w rst

are a 8 sterilized
renewe every. eight hours
to the proper temgerature
ission

at the sa rjne W res alr

IS sH plie IS System r]equrre great care'in th ea
resh ﬁrr oWl % ﬁ rng temperatureo the out-
srde at ere, e ve uccessful voya eé
ere e rn ca?es wher It wa ado 1t 15 understoo

arﬁq esstem rsnwbeenaa]n
IS appears roRer place fo mention that to
a{l}a xtent the succ? q has been aftained in the
rigerating In EISI% wfo drs Iar rx ue to the sea-
9orn engineey. as been fro [nencement and
ri ag rntrmately conn%ctedw rts evelopment at prac-
rca very sage and the most successful engrn ers novri
8 aded onshorg in the Indust rg m ave obtained their skil
perience on board the vessels which are not only carriers
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ut also immens Eore houses during the time of their voyages
rout%h tro rca climates.

lfr lhace {0 ensure success the meat ustR r%roperl

Ere ared or’s Pment an for his, tewors W |% qece

R/yare usually m out |str| must not lah

(S ?gpaa app e\r/t%res asgto re efer(latoﬁf eSOe u| %

own of th erating machinery which may occ
E J) 53’ geaf |tn Ibé’t elr ownysta whrc?tyshou
H S.a very experienceg chief enqrneer two
three ski eI assistants “who ordinari Oy heerrt wafch ar}]d vrrac
about, t0 a nents and gur 0565, as on |P eneces
sary resourcefylness an errenceb dea ng. prompil
\évtr Seaemergencres appears best to be obtained by ser |ce

Most meat works are well equipp nd in so laces
ven tfte necessaa/ Eiant aé elgeerﬁ) uppft g to ennnlepsatrs
eIt ry castings e turne H
roces ﬁre arn&g chille beef is as follows, after
theranr als ar re s ,
e meat |s ung In a co SP e (havipg been r nanng
over ead rails ? the au er oue severa
50 ﬁh to accumulate a su ICI nt num carcases to

a chilling-roo
he chilling Jt room s filled the doors are closep and
the coe ing started,“and in orger to abstract the animal heat
ra%ua tt/ rom the carcase, the meat |? allowe to rﬁmarn
the chillin room or as near as t\]rventsv our
tﬁarrtm raurefen]g esste(ai 1°F en
ollows the ‘cuttin o t rbes rnto Bore rnd qt ers
Ase ctron rsthn est only bel ?
meat.  Most ¢ uar ers and tfie unsﬁ ecte t'%%’é

ar thedp ||ntoa eezr -room and frozen
se gcter{f r chilling are utr oarefrr erate store rir deposit

wrt tem eraure k °F, untr re urreﬂ
orsrmen rs\ etrcnestere |
some heat rnt e heart o the nheat andt 15 1S ra uagr
removed in the cool |n store wit

rineve ure
an¥ gart 0 temeat n aIIowe to I el

n beef must nevr biected IO treh
oftemorsturernrts(?devresodr %oudt
occur even to a slight degree, the structure of the meat is
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urs or_broken, a on regaining the thawin rature
t or_broken, apd th h erat
e meat juice not a or the no Ice,
the meat r seI Wi resen ab earance an e mols-
ure Wi ee the cut stk es, with the result tha
nteatatho per ctywholesome has much de precrate
As ex mples 0 the di rcultresr dealrng with chilled eef
it ma e stated that the anrm ust not be excite
arried imme au em

ter rec drn ter so as to put t
hne gn/rea]in%d oPdarlél everrs gnértrn i S?wit bein rrveg

to the stoc ra, Joca rn matr IKely to resuft, an
ateq throu |n

|nt oll of lubricant wi 0 sequ nc ecome decom-

In eit er case It Is. ou eeping qualities

t e beef are much. restricted, as t e(}% Sare ahso W en the

eat er con tronse rstrn at the time Hg are th un
or su try, or w e atmosphere 1s heavily charged

t il H t has beeglffard as 10 bactehra and moHIds j

d therrdornts

IS easWy reah?zed that difficulties have to e contended wit
owrn to t herrc conditions an surroundrnps 0

atmos
eat wor eréJ arge nymbers of animals are ¢o
tor slau hter E% stqe 8 nh h
con 1tion e teemr wrth or anrg atter
ddition to t tere IS t consr ered the condition
t n their cot Ing, an rnH)ements useg n}on
rc re sterrl also ont ide Deing Lemove whi|st
e anima remains |n t e ﬁarcase the warm morst

€d
et : ra“'w‘r‘rnseert' 3 rregrrt Al

rdeaﬁ S ugpter ouse sh Hedattrg aﬁ regnar %”s]t rOISIE)?'[tE!t? erb's

8 o, e operat % ssib Various sems
o?]pge méat uhave been “a : mp

urse rsh gr ctica
sterr zr t sur ace X
en, c hloroform, ozone, etc

onic .. aci
ever ave ailed 10 be a commercial sliceess, not
tstan the ood resu roab Ine rnwhatma}/“eterme

€C

musiunéer

nr?g a place w

ora or err 5 \% t1ec use stefilizatjon. 1s

not ene 3/ where It ﬁ ? e most useful, viz.,

In th wo ssrblﬁaso of t arﬁmeasureo succ ss
has B een btained without 1t,. the majori

4s al’
hippingcompanies engaged In" carrying this “special com
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odity are conten Edhere to the orﬁrnar methods of
ceans %the ch%m ers egore recervrn eC rpog
and illed beet critical stage ﬁocu urrgg the
tansrt of the” meat from. the .works to”t ? P % from
the ship to the shore. T hs IS in some caseb ed eans
of fruc sor ar%es and whilst the meat 15 being Joaded thergin
tb, en ex ed’ to the warmhand morst alr'for a consider-
e rme tnhaey OWever, 1ementrd ed that in
e Rrv r PIate Some 0 aregesh are. fitted with re rrder
atrng appliances which minimizé the risks nvolved at this

Saﬂ metimes ha ens that g cqnsi ment in itself is not
?r]rnerrcttClretr]rg dugn(g thrgrnct? the tnren RTlet St%ce
ecelve arPotherprce w}/c ma ge gcom ar trve
er te aturet the Irst, an asote tryo war
ar rnt chamb er nrohstdre In which wi %g site
upo eco er surfaces of the first co sr nment of
ou then e looked for at a latér pefig
Wew ow consider the mecha rcaI srde of the questian,
vrz ow the necessary unrformly ow temperature Is main-

] In he early stages of carriage of chilled heef from the
Unrted Statesyo? Rmerr a 3} goolrng was effected b Fg
se of Ice and. Sdltpr 1S rrﬁorrfrc mrxtube Was pumpe

o st s et g, Ul 0 £

ﬁhagr%% ver 0ara, i ﬁt% lat?on and the provision Of

eat | e chamb rs were of t e de tt
Late anot ran etter method was ad n
the necessary low te perat re 1n the cham ers and s Cl
reqard was ard ot e value o nsu atron ce and salt

Te also use % nthe f ormerc utrnstea (e rxture
e[ng_circu atﬁ trouh res at tanks ere rte at rnter
vasaroH BAd these yiere re wr
e Crushe rcg an satb an atten ant n tevog

e meat was % ar srf]ppgrte coach]a%rews Secu ed
tp W00 groun S A t0 am ese rnsta
thons wer N ut

some ree successful on S ort VOya ﬂ
the waste 0 Eﬂace 8w ntho the necessi ay dp g0 ar e
guantrt es.of salt an as very great n (\{v
ertainly inferior to t 0se now “adopted where e cold Is
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I e, B

syste
carrta e.0 3/ beef ¥V rom P ore distant ports of
Oti tﬁertca

e re rigerating appliances mostly in use for this special
tra e he magc | p const ructeg either on the %Zat%omc
or on t mont(a Compression s stem, with

e dI r| ution of col tec b the cvcula on of brtng
roug numerou

he ovr m\g
long~the sides o e msu ate ﬂ ers. As the esses
ave to ca %/ etther frozen or chilled meat, accordtn%

e ag ring, the aﬁ |arkces have to be arranged
ah elther. ~Genera chil e(P meat s betn
carrte in some cgm[ﬁtartments rozen fuce IS at the sam
|me etng c Irie rﬂe other parfs the vessel.

In the “older vessels this was sat actort cco Btsh d
h ﬁtttngnalozért Rne or more machines to exc|us|ve
0 h ilfe %mbers and ot ers wo[] nH u5|ve
on the frozen ch (J“ ers Tecontro of each set of chambers
was t ereoc%re In per?ent and the adjustment of the fem-

e
erature artm nt was eff eteJ
i e e B
t0 a qum accurate adj ustnlent of the brine tempera-
tures |t was attemﬁ qto reH ate the. cargp compaTrt ent
mperatures by, co tro in uan fity Of bring Iovvtng
LIl g 1 deh e
Jtetsrledétced ang thts 1S tm ound to ?eaveh ttIe urtttt)er 'to be
Vt i

ir
an ave OeIStO matntatn the on |t| trac
the eatwhtc S Into th s from t tside and
sn}al uantttP/ eatw |ch t| rematns |n ethackest
ar 0] meat’ formjn car under ordinar
ondtttons lows In Ilat radu II aII

i : ﬁ\?er the vwe cttf rt]he suIOI
L S R
%rav\eﬂfltnga tthorough h) EnasrtﬁﬂtetgtnS%aSt neuﬁra‘

the heat
ut they s ouﬁte not be so



REFRIGERATING INSTALLATIONS 195

gas to agprecrabl lower the tem erature of the air in the
ho These ideal cgvndrtro scan ot emet ana
rnatron {0 same can be made, orton of, tCO %ﬂﬁ(r‘ee

e brine. enters 1S at the tem er tu e of th e
eexrtt ﬂrrd IS Warmert$ Tre amounto'h( te tracted
3{ the brine ih its circuit rine c rcu

uantity o
Is small, the abstractron} efrnrtﬁ amount of eat
raises Its temperat re ore t an wr bg ﬁase where the

uanti crrcu late arger. a is done therefore, IS not
t atw chwas attemPtﬁ rnthe 0 errnstallatrons Viz, .—t0
e hde%ttea etrﬂuantrt ow of cold brine osurtJhecondr%oni

bstraction, but to circulate_continuously. throu al

the d%temaxrmum uantity of brine, ana"to, carétully
adjust the te Perature of this brrne to the Precrs ggree
WIC IS foun oeacth/ Eett l)reme ? The g
[nlets and outle térn chambers shoult be widely distribute
rn%derto avold concentr tronrﬂ‘ ow and hi % mperatures.

ere a[]e no ﬁrr S htte the bottom t ham ers,
get some heat enters, t rom these sur aces IS, Neces-
arryvy]arms the anr rrbco tact. The warm air, bern I? ter
{ e aJr o the overhead grrds IS heavie Hd
alls, and thus the di erer]e In temB rature hetween t
rds an t e bottom Insu adtron duces (iontrnuous con-
ectf(on curreﬁts whrch provr the air circulation necessary
or eephng the car con rrori

nr le_ expansi n o alr 15 on of its bulk for eacn
rise of 1°F. Int mPerature It rs ere ore seen what a sma
nfr Hve ower tfee IS t0 ind se cqnvection urrgnrts

e particles of air as the%/ eave the rr S are on
c0 Fr han the warmer paricles le the surface of the

Insulation, ~ However, where t ed arn f the comp rtments
IS moderate, as It 1S In Most ‘tween c S, and wheret e cargo
rsso acke s to afford plepty.o arrs & round each quarter,
lence shows that a's frcent irculation cap be obtaine
w that much greater s aces are being Uti rze
caTyng “"St.o‘)us °“{ah'ter r aga' 15t e one o
rth? rence teme tures will hav to ma euseo or e(ise
anical means of air circu atron employed.
urthe as t 1S necessaryt at T{ Ir c%%énq: h nlr(]t not

ermit of ' freams or-aif coole
gny part o th Bee In case ot loca rost rt will be seethat
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the ?rrds tRemseres m st n t he iﬁ Tt mucF lower tem
eraures than this a}n ecoo q fect 0 anZ sur ace
ncreases rapidly with, di fereh]ces r% emperature and con-
versely decreases rapl X as the differences.o tenfr erature
gecre se, It Js eviden tI a much a?er %oolr surface must
[rltro ided  for led’ thaH roze condrtrons
eve ﬁtoug stota heat as to be. extracted.
With regard to t ehnatura or convectroncrrB ulation among]st
the cago 00 muc

consideration. ¢cannot Iven, o
methods of stowing the cargo. Q ﬂrq mea%
Fac rﬁ}uarter sheﬁ

have a free alr_space 'Srouné1 t]
Hinds present no | %ulty ?n accoyn tot h Ta ac
te

Jrarteh s Set’arth § LMo, & hookah % e
at H p{ Ints .wher Eh areytah t{est and tﬁzr% él [lent
an ce or arr crrculatr n. Wit fe%rarters 0 g

?] ere heX gosses a more uniform Section, an e
ek ﬁ“h?sé% A j n%equrt)(t)rs 0”%1“ b tsatt“éhE iator
amon t them gﬁt e es Xcra rm portant where
n}? 5 n olte ort otrersdare ca[)red esavrlt In space
L bl ol
throu h the “gten Ioneenﬁrqnaotr th%af]orgneutagtrerg arS Pt%(r)sk er%
crrre]% the ng rtief]rs ookerjé dhrectlgr n]to the rﬁer ara

r]c are bolt §tot Eeams a]nd thé other tiers are hooke
ith galvanized iron chains which swing from the carrier

tshe roIIrng of the vgssed] In a sea vrr]aey would ?]et all the
uarters swi %rn and abradin one anot rur] ess t ackrnp
S0 .arrange revent any but the smallest mqyemen
hs IS rmP rtant 4s It 1S considered that some mou
abe ot ontedr su ace[s of ¢ Ie meat ery
ﬁre rtr ith cansl %rabe mec anical torce. e
as also 1o e taken with the ston]aq% tqb ensure that the
meat, 1 never in direct contact with the (rne rPes sta
chtons fc., orwrth e side insulation, and also toprovide tor
ree ow of air all round Tt.
e]turnr “to the question of the crrculatrog ! of the brine

ISe temperature which is requjred, this s now
carrred gut y whaP 1S caﬁ (}rv a Drine- m(ixrng arrangement.
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fs]ystems are jn use drffgnn in detarl c IIed [espec-
trve¥ Bn an teclose cles. r may be
said hat the rine crrcnbatedrs In g dento thator
or crfo er, ere urn |ne as It aves he ¢ am ers has a
Il quantity of very cold brine direct from the ev rﬁorator
%d to 1t S0 as to brrnrq the temB atue of th Ixture
E) 0.1 Brecrse gornt required, an e]% e of the rrne
ernﬁ tomati aken out of t crrcurt] y an overtlow,
In the “op en c%ce the rﬁtur]ns fro se arate frrcurt
Is visigle. "It can be seen whether the fu %Uﬁ Xrgf win
In. ea sectron and the temperature o eac ete
mined promptly so thatis e 10ea rsH grned lﬂ the B

tan [0 mastothestate affairs in th “h e “ close
cle there is practically no aeratron o t e brine, a o nt

on which so ne s ﬁy rea and

QP are once t oro ?M P ed so uteIX e fro
t y are e s0, with no fear of t err ecoming air-locke
he crrc ation becoming, qefetive |n conse ﬁnce

Ft IS Important Bo note that qo fs]Ru es statet at rine
|d not be galvanized on the Inside, een

‘pBes sho ahs
r% at wherg the “brine comes Bnto contact Wrtht %rnc
(ﬁh g vanized sur acetezrc Fcomes oxr 1zed an ree
ro% as IS liberated ain Ir r(gr t e sam
n cours, but In a ch es ree rW tﬂecto
v nrzrn 15 t0 protect t epr g ro oxrdatron rst
some In erstat aton dosn?t con}] from e
crumc ride frn oedfort rrne the air 1tsel
the aeration o t rne n passrn rom the returng Into
ntan g ump Ht er, etc., an
é hatwhere ec se Q( els Hse tere IS nogeraton
theretore no. oxidation, besides w ﬁ rq 0es be-
ohme generate it cannot escap rntotere rr atrng room,
where 1t won be 3 source Of danger, but it scehpes r?

Wal ventilating pipe provided in connexron wit thecosea

%e arding the uestr%n of cixrdatroH it h) %h Hmanh/
experienced” engin erséfa %acrum Iorre rne made wit
the commercial’salt and fresh water doe no possess orrosre
P erties, and that where corrosion Is oun |t

raced to art] admixture, of Bea water | troduce posAsr

sea when additions to the brine have ee made.

test which can be applied to any sample o brine to ascert |n
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Whe her it is corroswe or not, is to immerse in it a piece, of
F g tiron, (YVhICh will not show aréy evidence, of c%qrrosmn
war many days’ immersion in good” brine made with fres

\}\/ [ mt naI Ivamze sar |n3|stedu on the s st
shouhf %ee |C|ea vent a{)tep a durin P\( nstltY ge
months at easta tartn}]g a]n to ts ou

made a rule to circu atg t r|n t o ?hout all the :}r)]es
at east once ever t%/v ays This wil éoeventt e acc

ati?”ts'% tmeatFt)Eof rgg ”%r(e tln%re“t %t theg eans of asce
talj]lng the tempergtures In ttrte chambers shouI(m)e 5|mp{

an
ca |n with froze wtyclh cano rned u1te
eratureo nyt ing below 15 enec
cer amt actu | temperat “t
ers to e ree 08s notans |t ch| ed meat
OWever, |t |s un)e anGther matter. erange of tem-
erature. permissible 15 e freme |m|tje a of t e
tmogtl ortance tlnat e accurate egree o
a ers should be known. emeans there ore ot bemtq
e to read such temperaturesm st of necessity ever¥ exac
It 15 know t tW|th some. the Amometers the Ind catjons
se ver ulckl moment the thermometer 1S drawn from
ne chamber, a es Irt or merc r can £ seen movhn
e ttttanaeaa 0 old S
1ettster Pmeer Fban Qlt %ISFGSI stﬁe entrr] %{%%
and enables the t ermometer to he rea before the outsi
temt&er%ture aa commeP to affect
ers of designs of thermom ters have been
it has been foun tatastout wooe asmﬁ bles the 'ther-
ometehto retam etemgperatureo e chamber very much
eite a casin merm meters should b occa
5|ona carefully compa e wit Fa/v Standard, and only
? termdpmet IS as are cor[]ects ou used.
ts OH be remem eredt at a neth ermometers ié)V\%
ater an ther 0re, unti th(ey are at least two?/ s o
\ierl |ca|t|}onw testan shou!W recelve pero ical atten
tion. %\taedontest?m as%/v sote
\g/ Ecaae egrees It marangeg rom do
his gives slow registration-and ample time or rea

—r—c —tr—= DJO:D
—c

tried, but
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rn Care_should also bf taken to keeg these t ermometers
ot in use, in a place atat(ergg ratur f]c will not
fectt em. T erm? eters shoul B f r“ e positions
eret ex(sremes temgeraturenhaey 00ke or VIZ, Hear
?er g 0 T % artments.  There
H o] iclency of locati ns or .them rndpro ortlron
ﬂ e size oft ecompa tmeénts, and the en rneersah reali
ermPort ce of absolute grecrsron In the records the nf]
not only of the temp rature F tame at eac statro of the
refrigerated s%ces ut also of the brine flow an returno
each™circult and the sea-water and .atmospheric temrier ures,
fuc reoors of actual data being. e tremely valuable In
ocating faults |and also In furnishing “information for guidance
In utu e Installations
On t rs”porntr t will be eII to quote Mr. P WJ Moore
aé)ero Fruitip C l Storage,” read at the Cang res
? F says ISterin ther[nometers dn sqrps
ds wou Fno onl eacr 8 care ssEess an gect
ut rf%he gu esrryre avallable t a] e an Interast iy

em the results of com arrsonswog ﬁ Ef%rea}v Esrstance
easo guotes 9mar ort mage avycett 0
(e overnor of Jamaica U ont arriage ofer con
sr or it rmPortant or a thorou rnvestr atrog lﬁ’éf
t0 ave ally records o tem erdture ﬁnd umi réy nthe s
and Insu atdcharrf)bersfa roug Hear and also a report
ohn the con alPrnva the fruit 1 ace as It 1S taken out at

hou course, .be mentioned that frequently self-
recor(? %er omet rc rnstruments ??re Prxed rnqthe V

éorcat Inp cesw erete .cannot Fdagr ered urrng
eb |hnstrumen IS contro the s rlp ers a
e othel by t Inowner % (i gare reco smae
t myst be sal ho ever, that a so ut encE IS not felt
H en?me%s inthese records. It 15 said that t evrbratron
of t esnp artects t\a nstrument, making a wavy line wher
st arﬂ { Irne e drawn (?y the “same | strument
rxe ore a that the recor howsastepw ich wou
g 10 rn e(at%a change 0 temoerat re every fi
eves rser “ sea noterworste
rnﬁrumeirt IS hat ecateLruse on ship oar d and not

iciently sensitiv ?or use where changes mperature
o¥arrac on o? dﬁegree are desired to Begrecordeg P
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Another att%r of much im | rtance which ou ht not to he
|ost 5|g 0 |st eﬂugstlon o ryness, or umtd the alr
|nt e c ambers, atmosphere s o un ou ad va
ﬁge In the prevention g ba(iterta growt ont emea
B brine PI es ste %coo Ing t mbers mw IC ch|I
eef Is tﬁt ed oard tere |s ow ver nfor unate
gractlca no ¢ ntro wit ar X the air,
h ni)ln[gS that t e msul(atton o ou CI nt as these
ﬁm are seae an macoessm a te oa Ing.
meters, 8 re ar% used in cold stora eons ore
whee t e atA n]ant asa ess {0 t elnstrume H
oar ﬁ Ip, eveB eC|aIt hes were rgu'g
e decks to he ehain ers t nabe them ‘o e I| or
examination, the results o e verﬁ unreliable owing to
the Very sensitive natur? these instriments.
certain %mo nt of moistyre comlm partly from the
atmos ere the hol dsa |rst coole dwn and to some
e car 05|te on t e

ExtBen dproerywehde SII é%t”bee carfqao(es %nd st eratur

such deposits orm o st an

remain on t
?ter F dﬁlsgﬁar e Bf th cargno this has to be thawed off,
%’8‘? Ret?rlg taerems e taken that the resulting water does
In ca es where t e hqd temperature has to be matntatneo
above efre zm t sa en carryin ruht It 1S usua
R]oe/ on) the ns or coom s0.that the brine
a . e degosjtion of mo sture
emw emte ormo rost [T more_qrids ahre
e an |ne cone uen use above
ost ewoud 3|e F otfrouble oth | |th
ecar o an the |ns tton wo result from drip. Even
¥su |C|er£toooo ing surtace Js empL oyed to enahle 1t
eke Re ow 3 een ong ttne fgstentngé
o t r| Ve bﬁf rHewarmer than % eposit
-and trouble has arisen from t ednpptngs rom these
as entnq
Pri th% It())adtng agsd estftlegbqtsehar%m%f t\heenej ol% anﬁ thaevt/1
hgam ers. bytor dp |rcutjat|ons ﬁ rovigde sgothatntoi

or stale air‘can be abstracted and rep facdw mres alr,
IS hoped that a more thorough apprematton o e |mportance
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ofventllatlon ofme Ichambers&mll be given in the future : and
that n(i trquble WI be spar gmg this out, as, it s

ﬁech g !)m ortant, not on P ‘] urification of tn
rT er as also tend |n 0 the preservation of the
|ns tion and In such mann elping 'to retard dry rot

the woo
CO#]St}agreegndeavo%ed in this paPSe(N olgE S(‘hhu nwhat | have

t(? omn be t?] en Int
flccount In deall 8 carnaﬂe 0 gro uce within swa
mIts oftemper]at re.. | teel sure that the subject JS onew
Il a ea&wn emaLJ erest to rnavy here, and_it 1 hope
that the disc SSI n, w |c |s to_follow, will ‘e of service in
eterminin 0ds to opted to ensyre the

Preatest Sl cess ana 50 El‘eald towargs ﬂm evolution of a per-
ect system,

Chairman : Iwo%ld like, on your. behalf, to thgnk Mr. Bal-
this very Int restmgopa{)er an

four ve muchfr also.to give
some.of you ent en an ortunlt ?tlng yourww on
this | ortant eJect of Tefri erato dersta
tou ere Wl|a hort di

ISCUSsion 5 10 ace i S%USE'SM %r%féeﬁﬁ%‘)“ns‘ eurt“a'}
me% eers i|me¥n October. 1 will askM ?—I
W| Ilams | e WI|| indly open the discussion.

M, Hal Wllllams I sh ld like, bef re m?(km%

rem tks .on the paper, {0 secon the vote o

Ba our for the very able teresthgrgaperw |c

l%stread to.us. H hasco ecte t%% e an enormous mount
ormﬂh ich Is constant Sy %uwed or rei erena

and It will be of the ver rea‘ conv nie ﬁe tq rp&/

amhcertam fo jt er pe i %150 to have this |n ho

AL Hfrsl?s §errng to&f(dp % erreJ aﬁ

such a FOHCIS
the ro onge ISCUSSIOﬂ on
a lafer dat or two reaionsf ecause It WI glve us time

hp GSJ It, aﬂ SGCOQ or once, in a It 1S°a charmin
d % | understan Idar € num?er % Q r memhers areh
an { en

tre XI0US ff ee the ition, . | t mk
Sir, tﬁXt |? (iu wﬁ ga? \ﬂ/ ? | wil yr}’fer makmﬁ an Frt ef
remarks un havet e pleasure of meeting off some future

occasion.



202 REFRIGERATING INSTALLATIONS

% Thom I\n]/ould haye preferred Bome one else speak
g de &eme on. this excellent paper, but now | a
WH like to make a few remarks on it. | haye onx
n hour or two, andlgtave not been able(todl est It thor u
ut | 1 |nk Mr. Balfour as heen Worki u”et ec (t
lines when effsaa/ that to be able to cdrry. chilled meat an
-"other kinds of fo atahlghtemf)erature ||t |s necessary to get
gmmtmum rat ﬁ variation. . The suitable temperat rem
every much |q er for one thm[% % orano r, and, as far
\g now up 1o (f present, P tem efatbtre
000S can he ﬁarne ne Jess eter oratton t e[ﬁ
t of course t ere IS'a limit to t It 1S possible to kgeJo
chilled. meat at) owrtemtt)erature for a ertan] t|me t
It 15 also possible to Ionger thant at, althou

L

Wl et el o
et e el it
e 2 f kO, T
eptford. It was weTIooLeda er t|II ut mteco‘t store,

en It was here a st a ra e was main-
tame ho that this same een kept at
° would ot ave astedmas oo condltton so on Tota e
noth rinstance, there are temperatures at milk can be
e or twoo three weeks, th ts, | the acten 08s not
rease radicall |t regard to cream, rspeas
out eeping It at frozen m eratures. I one
ean In"créam sent It to be frozen, he cou not kno ver
about t e article he was ealin rea must not
e rozen under any cn stances. sa t em era
fure most sunabewou e about 34 |t
at tem eraturever much Jonger t an ata ot |t|
rozen It lose qu |t an Is°not fit for saeasceam
ourse 1t cou factured into butter: but that mi
av%eecerréa%)ne att estart and the butter preserved instéa

Mr. Balfour : | mightpoint out that the remark in reference
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to cre?m beln% frozen was simply in connexion with experi-
mental researc

Mr. Thom,: With reﬁarit to frozen oodsandthetem{P fﬂure

olgl]clttl?/aiwmcgoth?rstor]g bee?or Strt%a ?%hogltds H

roba ¥ gtOO QwTormy Oﬂa ept at a stea (i era-
f‘h goo conditions., The Idea that someg 0 ave
{ |n% goes wrong, 1. th 1“ e temperatures are ot kept
noug at 15 not aYvas the case; ver orten the
everse 1S true ut it certanly 1s necessary to keép a ste

i 5 ?OF%W%%% P hﬁﬁ

[FP

Cﬁ)erpem vx(h tge a OSﬁ ofgar%aetret%mp%rcen atgeg ? P t%eammr?tns
the flrst ew wee S We

ercenta eW|I be rea]ter ut fﬂ
vf reckon [ﬁ)]er cent oss, [T, however th ere 15 3 very
perat e, the loss ma ereckonedataR/oo

r
at Lt} ut orstat that It 1. necessa ust
eraure the brlne to cr% te circu athon 0 a|
t]e t mperatur% rine glpes saP/s must
co ert wt e'room t egoo s.are stored in so that it may
ﬁke uR the heatthatﬁmesmtothatroa)m Hestatestht
t P vechon currents thus sgt Ide th e N cessar
circu atﬁg orkeeprlg the 005| on |t|orh 0 not mk
that suffic h] ver ima variat e mentlo? one
eqreg, and that is about the limit, 1stoo |ttIe togtve ﬁle t
ulatton to kee the meat In oo condltt? % t
ere S.n0 uestl ‘ uwant 0 czmym fo %n
escription, so ess%rg alr to do t
udtg/s ouI ede IVere ld at wit IH ra(c{tlono
reeo %temﬁerature th fyou retitéuret HOO stolh
P the. t peraure 0 rises, increase t 8
(ﬂx of the Ir, etét be at the same temperature aH
|t W| e hac |t In a degree of t}at temperature aHe f

results will be perfect; but toexpect that the pipes at t
of the roo Wlﬂ keeg (!t at an ab oﬁ te stead tp Egrature@

unreasona erals R he uS a co tlon%
Seq. ; tesurltssmmga a\tm ne side of the s
thh the result that one]ethe is cool, while t eot erts]twent
thirt e?reeswarrg e convectio m[]cu ation will certa
not preserve a steady temperature under those condi tlons T
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e R 3
tat oy can crrc atron ou like as you wish, either
e side of he her jus ast at rs ore In
idence at ope rethan o er. T in
“’ZG” Saltour SayS, ”PHS”V : ‘oeern”a“SrtS temB .att’ts“w i
|l eo[ not eurn ; t atey c(mc en |s fe onace taei
Ind offo a en rI rtwrl p for thre onts ar
rozen ed I an t er Wa on ber Il not
ep half tat tr mou or rscooure
T trsasure rooj t (at] ee rek a(great\ﬁornt
to take not rce of, ows m Onetvg

Icken
mont srn 0d con |t|o WI% om
otﬁ go] me and1 theywoud e

er
ﬁurt ac In ern Yy teﬂere I anot er oint to” notjce In
the a'(r at ou are ﬂ]orng[ ove about In th
v%ay as Spea rnlg a}r \rr]ag was to co

arr an% ass | aroundt a(rthcles rn g
see % convection. Itr}rn earralsoshﬁuld etre ted*
some of t evarrouswayso sterilizin e Inle Rg

cess or adtsy ther similar 7.at any rate the air asg e washe
sre %an rn? the arr]twreorfourtrmesa grt IS not
to bethou ou change it, yoy are oorn t] et four
times the amount of mojsture “to %trrd of rhorn to 30°
te perature For rurt It 15 often Necessary to ¢ %n ethe air,
gf oU must treat .th ?H extra air to 8 out the morstt”y

eustw It C%% Irn IS System that goes on automatica
(have ha muc tﬁ) a%ure in Ir&tenrrp}g to Mr. Bal our?
ﬁoe entgger and shall [please to
other speakers on the subjec
Chai - We have to thn Mr Thom very much for the
SR T s M e L

ear the remarks o

rnt restrn tre
% reservewhat eh sto 53 untrVYt oﬂ rig

scu sron owevert nlﬂ} e some gentlemen hiere t

ter oon w 0 0 attend at the adjour eﬁ

gteetnng a pe]rﬂ %s tﬁey woul Irtke t0 speaﬁ I? 50, esﬂa
edsed to” hear them

Mr. W. Dibb : I am always pleased to listen to Mr. Balfour
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nd to mear anythrng he has to say on this subhect but aIthou%
ehas ada eat ea(! otf r1orrence ano a great a
opportunrthes %erng ere tsystemso re rr?er %ron er
are ?]o et mgs t has not o]tunr knowin
muc out have ustrehurne ro e RI erPa&e an
I ma ther are thin dt at take place at that ena whic
fonsr era y affect the n |t|o of the meat.  Owners sPen
arge sums ont e instal atron o Bparatrrs to do the work o
fageratron the best m chrnes n dnsu ation are trn thg
are perI[yteste % exarprned out there’
the meat brought on poard: but w at\?r% n sometimes when
We.arrive rpp rt 15 that one ouarter 0 ee IS |n per ect co
dr ion, w hile the one next to It h ﬂone hey are bot
ected to %e same treat ent a ¥et th ere IS thri great
ene Tereason IS that t ‘i g

tine. Repuplic” has
WMMWM%nMMn%w
L T

the ore the cattqe muii
t‘

ition t Ty he mdr er¥ had not suffered from thirs
ousandso led from wa ater, an H IS
?arce t at atte tha een kept short
ater an wn tq the re rr eratin rks
|ven ood oo a ate s ort time, tan reafly |

H cond on or hr bee |t ha een rozen |t ou
ave urne ometimes the en m(ejers on Hoar

n@wmmmwm@w%

aw rffont elr ﬁnowanda ain, because tQS eenou
‘ s,[n carrying the meat without ahvrnga tional stresses
al ontem hich are quite beyond their"control.

MhJ A.Li Ie Isho}ul%lrketo 0in mthankrng Mr Balfour

fortevery Raper asrea t0 Us to-cay. 11 ver
ms ruc |ve§ contains an |mmen eamoHnt of Informa-
lon. afou

€ UOIES arason as Sa
MMMMW% Tl

that it Is esord staheo n
anglw Eecr g tem ature wh |c is the Timiting conglition or
%nsues wit

e med |urg

vt[r) oductign, thouh Jet ardat N0
0 tem erat re. Balf ourggo
to say, Evenr teers some doubt as to the growth o
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feria upon absolutel soltdlyfrozeh meat |t WI| be see ther
IS none whatevey as_t p033| ility of bot
reproduction at the ertre atwh the bee
IS not. at rozen a teau orltle em a ree ont
omt TRIS Is, In My opm|o ute r hoe
|tuat| n in br| m e cnl |sta ces
CcorrI 9 tt ere ¥ alreat extuhtace Erea roOhN a soot
sgt:fte?ceit?tes 3 ﬂo OH eatn—yt rwth ctertsa IS om
on continua think Mr. Balfodr has selz u on.the
Important estlon in quotin theo lon 0 Ric ar son
on that point ave for so s een ex ertmentm
oft surfaces m o, some |r ears | sent
TR absfaewsawath .
conémon but It was notacomrh/erca suCcess th st
earorsol av eenwrmgonmed eef, foI mgt
Richardson speaks n 1o to- ave ha
12 000 uarters of beet Into n o ando erUnte Km dom
gortsuoeeOP 8 ?\\;IvrathaleonJP u etc ) toetglr Iansgsmo en o
maﬂne e{t[ge ger as bem the most |m ortant Tactor In t

SUCCBSS? H?Ef&HOﬂ or the last twent ear]sl ave been
ore orless WIH]'[ emarme erégme rnqth In Australla

ou
the rgentme a i oard sh IP sayt at the marine
enghne 1S one of t emostnfhPor ant men to-d a Inthe s cess
Ihandl mq an frrl frigerate car san?('
mg hat on] wou |to as a tribute othe oft
marine engineer.

. Ch It has been propgsed and second
ittt y0u wih o Dass AVbe of thanks to Mr Ba h%urtoréh
very able paper.
The motion was carried with acclamation.
J. T Mirton : On behalf of the Council of the Institute

ofM rine I%ngnmeers I g sure | can tomtse tnat If the
mem%ers of the Ice ahE torage A a? lation will ex ress

aWIS ﬂ artin t %CUSS Dﬂ all h Fi 0re con 8
ent, w g d E]aﬂ e that 1 isclission sha (?)76 N Oﬂ %n
instea at the “Institute’s own premises, and we sha
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exceedingly glad to welcome at the meeting any one connected
with %eglxgustry. g &y

maTnhe meeting concluded with a vote of thanks to the Chair-



206

AuTghues foﬁowir&% were elected at the meeting of Council held

As Members.

ﬂ S, B I ett Y?\‘W York John Lambert, Hong Kong
. M B anan ew York. James H. Mancgr New York.

Haér;k V i onog o John H. Marsden, Newport
?o n I!< oig [Bub Joh‘n McCracken Ho g Kong.
ﬂ H. M. orms Longon McN alr

ames fr? son, London. Chas Mc ammef ondon.
H. L Fle er Hon %n Jas Rosenthal on on.
Angrew T. G %helt VI e Dover,
Ol s 1B, Nk B
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Arthur L. Jones, Kobe Japan poo
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H. A Garvey, Liverpool. C. S. G. Walker, London.

As Associate Member.
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John H. Ferguson, Penrith.
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