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The Chairman Said he.would h ref [re that
hIS ol Bd estee ed Frlend!gll aﬁﬁ geh Me
resent, was not a e to ttend, Mr.
amson had been good Ie-thga to write and ask
Im t0 ocg ¥ ecg1 e had In end?d comi g%
own to nea afour S0 It vgas apea ure o
Cpre # would Re invidjous for
ntro uce Mr. Balfour as that Igeentemam was Wﬁ
nown {q them, and He was sufe this paper wou
e most Interesting.
A2
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Mr. B.alfour then read t} P aper as follows
of refrige

The car[r)racge and stqrage (% roauce
has no aver rm%orant rarnc % X OPPTEJE%CE
i

a@%r%he h@h%thhe e
tﬂeerrfsoorﬁu on e trade, ané it mga yF rP%

0 be of | r?erral IF erest, as.it rqjat rfra gvﬁmoed ﬁre
ate wgr Whli ursar ors W(% g rf%ﬁ
roze\rlrv meﬁrgmor toret”mca(hd trrrnérrte no v% ern§
?g e?i vr)[t frpeezrn rngtallatron h IS, howeve

eeding of oyr So rers in" Sou
reaﬁerrm orance obrptarrne %ngrneer%lman aof

W av t]ere onsibi the“valuable Inst
atror]1 an testr ore valuab ee 0€s.

e uestjon 0 e carriage of nteat and other
comm Ities from a ance a

ears at] srg ht to b
ﬁsrmpe(one VIZ, dmefre c00[ the cargo an
ow {0 eep it cold afte ars uf there are man
0Ints o at first a pﬁrent WhICh ave most |
orfant Hngsuo esub£ec Iven the mos
er e?t mecharism and the m st pertect rnaulatroH
t stil ﬁrref(rncess nt car fa]n contrque a]
ulness a nowledge. o aIt arncrpesrnvoved
oeoﬁurehecarou in ou W

e thermodynamic eor
nown to scientists, and \rlrras ¥ twr
rofe ?sor \ﬁ'”ﬁ before oce rsrn

e e

fw L cessaw er to. de I w
It in f(oa outIr[re {0S ow the rrn es nvove
% smere arare sence of
ot a utg éper aps thF apso ute h
écon 10 pe perfect clo eo
etrca c h&rdberatroréss w that thea s% ute zero of
a wou n the air ther omeﬁer
Jt \rY)ver has neve beeB attained, t ou
rera % roag as been made Sy
sshrr Linde a ot ers..in their ex rrment
whrc ave resuIt the lique actr [ and
Rt er 8ases Ih ese experi F essors
ave allo teg the prrncrp(e g]nvo Ve rn the cod air
achine, and have reached the very low temperatures
m h hed t t t
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obtained cPy suc es lve stages. It may .als

mentl ne that ro essog ewgr has at aine the
very ow temperature of —423° F. at amosph eric
gressure in the kguefaetlon of hg/%

en w

ssistance Qf carbonic acid apd Olg ur
ractice, however, on poar

o t |ne n oHe sta%edésa Htt e col es W|th WhIC

l’(? aé/r%talfqg/ mac menY In. ger?e“raa?ruese (I;?Ie S Stg éﬁléi
Nown as t ealr am onHahan carp nIC an& Ide

ﬁ?em § rgeéﬁ'é’é% Ceﬁ mtheset rrlenecp[?oecegg\elg r\rlleay be

classe er twq heads :
eem oyment of a ermanentgﬁs Whhch
neq 0 ress ses in temperature. “ 1t ISt en
cool estl un er compre S|on and aft(erwae i
>f<pende eh|n ston, when a corresponding fal
tempe ture orr r| eraton en ues

e us V0 adl Uld durmg the
va orat| n of wh (ﬁ)a considerah e amount of heat
ec%mes atent |ts ehaV|o rin thls resPect being

ana ater W en changed gam.
g

c?m)re?sedwnhout *rlctlon and without gain or loss
t from external sources, Its temperat re hecomes
[alse to an extent measared the't erma equ a

ﬁnt of the energy exerte %n compressin H
fhe comﬁ Fsse alr 1s afterwards re-e Pan e
or|g| a ﬂr ssure, agoalln without gain or Ios?
heat” It wi come% ed down to Its. origina
mﬁ)er ture an Iven back the “me-
anic reqty omgressmg It, u&
tbe ot compres ed alr’is. coole
6wn efore |t |sa owe to re-expand, |t will after
ex ansion, be %un ave eco eco er than it
Was |r“t|all mec anlc% eat are
mutua nvertible, 1t VIOUS tEat it during
expansi nt a|r IS Cause to do work on a plston
|ts su gdy ﬁmus e drawn oTn to an extent
mes by thet erma] quwagnto the work done,
y so doing 1t will e colder after expansion.
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Thrs is shown in the attached ideal diagram of the
Frt/ % through which tne a(rjr Fs takeng ?n such a
aerne

e compre ron and expansion are assumed to
beagaé)atrc gndS rictionless. P
represeé Iavo me of air at atmo pherHc
essure nd e airis com res§ tot
oume aving then. pressure |§
Pera re Wi r(se to_ about, 1
earrs anded ack to Its. ormnw res-
sureP orming wor rs on, . it r ume
Its orsqrna temperature, the %rven out “
expansion being equal 'to t at done upon I
%o pessr&n ecn]ebern repre ente the are
to its. qriginal temper
EXp andaﬁ ﬂs vqumepwﬂf be’ re uc d to

r
hrlst
under ressure, and then w en an(e 8
atmo%p errc i’ressri:re Its temperature er ere
Be represente %

| I

y o B gty 1

& B beM equal to A - A6L+ A0 A6l 122
In this case the work given out during e

IS les tnan t}at reuurreﬁ qor comPressro ﬁg § ?t

Ierneie] erng ue to the amount of cooling pro Lced

Ref%rrrn theL re the %rreaBDFrepresents

re se arrrs éjled down

ewor w ave to e done to_compre
e alr to ¢ solute. € ar B E ﬁ
resents d

urt er amount of workw rch ha? {0 be
ne 10 ke he ressure rrn the coolin

the ahr ot r toco ern less bu Y
erg t for we am ai, e oressire woehd
cooling. e are re resents t
work er? ou b eah urrn Ené
ferenc v dz earea Ssents
the excess of work cdohe over that regarne uring

expansio
p ’tg IFrgures %rven ahove are ideal, and are not
realised in°practice
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The qgreat djfference petween the theoretical and
actual regquts ot the?lnapte eratureé ebtarne ?
ex ansion Is due rfart&/ tion and the actron 0
cylinder wall = but chrefg 8 e presence 0
a ueo fvapour In'the compre %el Ir, as hrsvapour
g g ith . its ensh ela urrn?
gan%rh f also |vesuptgw e 0T IS ent
of evaporation apd liquefaction w
rng rnto Snow Or Ice In e expansion cylin er
ssages.  This. 1s partially overcome n the
more ern da Ines,” Specl gp lances berng
oyed for co ensrng Some 0 th vapour befor
the |sri

anded
. Several types of mac me e o
e f h the cold
air system aré |n use, t e m trve
gow ris nordr arz orrzonta stearp engcrne o the
omgoun % Its own SLF ace ondenser
alr, circylati e Op eP e air’ com
$Ion an expﬁ sronc re setrnt ehed ate
andem to the stea nders e alr IS t

rom the  cargo, cam ers into the, comp ressron
a%rnder hiC |s waer ackete S0 h ta certarn

ount of the eat ibdeve op urrn& chom
cte IC

Pressron s extracted c%
at can be So ex etterfor t e efficienc
of the m |ne earr IS compressed to ressur
of from 0 In, per Square mc gs tem
B%atEre ere 0y raised t0. aboyt from go ﬁ
m resseg arrhst Hga ?]e thr%u
coolers w |ch re situated In t the machi
these coolers being similar jn constructror] {0 t
stea sur ace condenser, an r re e €00

crrcua on of sea water, w af sa e trm
asses rought ecom ession |nde

e

et,

ence through the sur ace con nser, h ore erng
sc red overboard.

e ehhp rature of the comptress dair is thu%

er%ced n tI . coolers 10 wrthrng ew e%rees1o
0 tt e CIrcu airn w(at%r s&a hearr
1S urhercoed and dried.” by passrng hrou%h a
nest of tubes arranged in “the retdrn air trunk,
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around which the cool arrfro the car 0 chambers
circulates before It enter e compr ssron eyl

er. e temperature 0 pressed ar rs

th, re uced to about 40° e alr which 1

st er com ressron IS then ed to the ex an

sronc Eer W ere1 It rrveﬁaprstlon thus asslr (ng%

the machine £

rtrsex andéed down to a orntvrx ﬁ rtl ove

th““"s b%t"’ pres}‘t? attntartt’gt S (e ST oo t

era % e‘ﬁr rp

roc am ers y WQo entru kso

a out f, ectrPn f rss aceR erngssuf rc#ent

{0 ca tearr and also fo all
attenﬁa ttor Hulate tﬁe sIrdesw IC deter ﬁ

C”CJIJ ael?rrt]rn %esaarrgmsouna tfhtete%rlaogno farig srde of
tecaroc mbers and are arranged to up u

AR errn%ern et The
F % (hrs at reﬁ ?ar rHtervas wh rcﬁ can ?t
LA it e
hé]ﬁrn cargooe Se rasnge OF e v]!eﬁsseln rsfgused ;‘!H%
I elivery,” that on the otner aﬁ a “return,”
arrangentents a[)e made s that the direction of arr
crrcnﬁatrop ? e reversea occasiona

ollo rdag a

e consid reyr;] to t1e the
gr)r/tg/gnrtages and ~ disadvantages o the cold air

ADVANTAGES. DISADVANTAGES.
1 The machrner is  of srmple L The machrne is bulky owin

construgt db all " parts to th eenor ous tf]ntrtg
are easryaccessr alr_required .o
iven fime.

I oA LE B
ess an rner coal consumption:

3. Lrt?re or no spar},%taken u& g 3. Accumulation of snow in air
trnswencarrrn trunks.
genera cargo
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ADVANTAGES DISADVANTAGES.
4. The process is harmfess and 4. The Fcpm .cannof be worked
ra uy produces low tem- whileloading or. |scharg|H%
car%o, as, pwing ta "t

[ESence Q misy In
6 air t[\& gmen re*use

5. The air cogts notlinng andis 5. The, Xlr in most case(sj belng
always obtainab circulated . over. and ove
agaln conIm ly. comes |r\
ﬁactwn |cat|r\}‘§;n h
|nt e alr cylinde
htt contaminate the a|r
It any mjldew be Rresent
at any “point_among_ the
caroth alr ip Its urse
{10 spread the e
N S0 ecasstesa

IrcuOVtIESSlort] Qhu ers
i

e Wh(ire Ve

carrred. It ?
er\]/gr ?)e mentlened Qgetc&

an |ance known the a|r

i W?”f“;i? 2o

6. Tht msulathon throughue 6D|ﬁ|cuﬁXS in deallng W|th

RN A
Refrigeration by means of li ueflabl ases |s th
i b Wk e

ﬁecond gmm
Ry %@ﬁ%ememecem
%es(e &ases ca echange afomt he gaseous to t
ate VICE VErs ii Lcertal conditi os

R ssure an temPerature I] { g?SSUTg wnic
ecessary 10 manaln hese in I(]UI state e

removed he reurn ote asequs é él
soa unl h%a ust De absorbed. an h|5|s
n¥ obtal abe the re uctlon of the|r own
]oﬁrature or.from surroun |n
elrbehaV| ur In thls res ad stated

IS somewhat a ous to that waerw nchn g
Into Steam, an e versa. When water is p



VOL. XV ] 1 [no. CXI.

?ver a fire the temperature first rdses to 212° P
t then commences to econverte rnto ﬁteam at
atmosp errc ressure but remarnsa e same
tem eraH Hesst ressure IS raised by confine-
ment, althougn the r] uring the bol r]nﬁgr CESS Con-
trnues to rvg But hts eat as efare, 1S r%?ome
ds rrh trt 1S notdseh?
Fhe t ermomet [ %n theye ore terme aten(t
en absolutely necessary in order

10 C\%/nnert hhoewelvglr tﬂ es(ieam space., Is confh Fd 50

thataéagssurers elnerat t]rs ound that while the
water and steam still retain’ the same tem eraéure as
ne another, t rs temrsterature IS greater according a%
te pressure ecow increased” The Increase” 0
atueneve dt ess |s trrYraI com are wf the

e an ere 15 still gua trt 0 atent

e ttores a'pp lied to raise the water into steam 0
fpnoww tahe a quantrt%/ of the hot . wl;ater no

eam w)tn) as been Im contact w
26@ 250 Ips. pressure, Its tem er ture % ou
but toretain It aswtat% rt as st e
un erthe same ppressure ressure ere uc§c
J 3por on of the waterwrl
vaporate rnto S am ust so muc water Wi
Eﬁft Of team, in fact, as ec ssary. ort laten
tem eratur
ssume ?t Fiaterf) ato ste m to he
eproportron 0 water turne Into steam erI be rn
[n the cases bot of liquid ammonja and |i urd
crarbonrc fac , this. chang e?shr t atﬁoutwrtﬁ
%rdo ire, owing to these tﬂt avrn suc
0ints, as shown on h owrn am

n}operr ssure Its tempe atuewrlrmme -
ateg
the stéam to a sor eat gag the
thls case 400 212 195
érn r
S 0, %r Ing_the “curves o vapour te ti
orresponding %ressures and temperatures of these
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gases these case I| e that of water aEd
eam tec e rom to 0a cannot ta
Race Wit tbecoml a ent ecess r
eat to ect the ch%nrq he ak rom t
surﬁoun |n fuc as brine, alf, etc. ch t\eat
hst Fs]avat abg \gtll bwarm bu a
eat thus absorbed th coI erwill thegaspro uce

Diagram Il.

notTohrﬁ reor(]:OH] er3|ron ot t elgal th Itﬁ]md dg ends

tem ture fe tﬁ es@su ﬁable coo n wsaoteltpw
eas 6 . In tro ical tlimates.

|s er emo ora int . connectton

with a ec antca X“t J rtrgthatton

refri

N selectin ﬂ qui eHJ ré)oses of
9 ration te ollowing properttes ave to be
considere



Latent heat B.T.U. per Ib.

VOL. XV] 13 [no. CXI.
1) The latent heat of evaporation when chang-

in as:
J T%e tem eratures and pressures at which
thls ange take

ce
L
f bothSpeCImComeaataﬁa tggrb“o ||cd amghllsS hnnllthye,

4 t ht.of
‘rg Denmﬁn%nvyael t|Ps 615h}(ﬂdrous form. it will

Fe sean 11 [he cuive on diagra Qat it boils or
Iuefles al @ emperature of a out— a amo.

§ ! \!t B e ot b Séﬁt“sﬂfué’re o
Another corre o%dla%dpamf temperatures. anﬁ

essures are —1 0. per square inc
ahsolut el

Diagram Il

Temperature®*,
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Now let us trace some ammoma in a %cle sucg

b e m"s‘ﬂ%“c%s e 1 3¢ 1 Some

talénparat%% !%SB atergrear{/v %co?nnefl d aet (ao?elrrr]ng
ooil urecgls where it %steseptﬁag?elv sure a%%lss ”AF%
ecomes eat ecomes |atent.

turr%mP frar& lrchte faWEﬂ beea%elg éganlats aanc!n % ti}
gt R et By
; ag e

requpre heat t |vent0|t-
%%H]ﬁ ? esgJ heat IS aqsor
|ng1gas WI|| be crgrrgspong{n annt—
su Viz., units
ntlt ﬁeat WhICheh o be extracted f)y tn
coo na ain comp ressm the gas.
ar omc anhy dr| 0|Is orI| efies at a temp er

afure of about —1 a m (blhgrlc%)r SSUre, an

i aasaaefat%aa T e o
P'h ﬁ de? % esdaure er sduare
mc eg |a%ram I[ % absorh during evapora-
tion about 130 units 0

abld Sl eC hea b"fé??.qﬂ LG S unitgs 1 A
130 - (60 + 10) = 60 B.T.U.

be b e SH'QﬁJP?ﬁSr??S'a‘“‘g?e%‘i r%ﬁ%@?éﬁéh"?n”mwe'.’#

ea 0 efapora on, he densit orwelgh%

oacudg[gooo a ‘? as at a.temperaf (gg

say — IS on¥] !% sagainst apout 2'8 |

In“th case of. cart%o IC achda j\ ame tem er}ture

Soed it The Teh ha itk amrion e fe g

volume for equal refrigeration being about

* See Professor Siebel’s Compend. of Refri(ieratiov.
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Hressures howev%r requneﬂ to liquef n
car onic agf‘ld are verg/ gnh as will be seen on t
diagram of vapour tensio %r correspondin Pres-
suréﬁg %m eratures.. Wit % n|n wate

al the pressure is about er squar

There are several types of machme rking on
the ammonja E{om reggl tem ?n (iar egl -

stallatlo s th am types ar ostP
WAy ereeeﬂ)et%e fﬁmer. it
smgeatm com y em
the“low pressure ih ren t -
Bure with voumes o sm‘a e ratio, ace

etween the compression ¢ méers ving a branch
COﬂﬂECtIOﬂ {0 t?]fpSUC'[IO? ge of the FO ﬁféSSUfG {0

revent accumylation of gas pressure between the
P Istons. mrtf]etl-?aslamq éphas two independent
sm eactlnﬁ fom re%sors— ow ressure ang hig
pressure—t e atter of which is ater\}ackete
H es the covers and vaI es af the enE
the com essors re arra ge S0 as to make
cear nee s C t

€S S In oraer to SCUTE near
com ete IV_?_Q/O

each sroe reveepC eatﬁme %]} the ? n

?IS'[OHT endasﬁema ycog (ﬂJcted stuf 95

arsace in the mldqd > AR o t\A{o Rt
his

space IS connecteéomamh UCtalnF]err%IHbe fc]>hr
rec |f|erp % as W |ch ?ea }ﬁrou

the
Hnerlpart o?t ac |n IS pr vented from assmg

t artot % |sexos to N
more pre uret an t rence

res
reP tesuctlo 3|d (ﬁthatgy1

ubricatin to the sp aecgtcne%stgl erne
the lantern buqsh or hrougrh 0Ie In the stupfl 8
J nphe motive p%wrer in each case is a horizantal
steam. en |ne of i n&gound tg/ e. Inthe %lngae
machine fteam cyr] rﬁ arﬁ %)t tande ﬁ
compressor alongside: [n the Haslam mac |ne eac



VOL. XV.] [no. CXI.

steam c Irnder has a compressor set tandem to h
mou ted upon a strong, wrou J
ste sew |c rmst as condenser, onnec
the com ss IS e IS a separator, a ron

n rrcaI ves w Ich mterce s any oI an

BN
accor 8 {0 tR siz ofmtte machrne een oqf
each coil are fitte wrt separate coc are
cognec ?Olcttr0 arteces FSM |cﬁsthleron| elsSt oruéIn
veyin ﬁ Puﬁ) are led to the expans norregu(t
t|n alve, and thence to the evaporators

e evaporatoys are usyall s| uate |nt e 'twee
decks, near to an ove the ers to e coole
and eac consrss 0 a n m er o cor wrou
Iron pipes, havin ective | o sev
mres sacked in ms ate cham
nd of each cham efan wit motor |s tt
orcrrcH atrngpt ec o

e s e s

rceosm ressro
pIn they et system— Bm Iof)( w the Linde
machrnes the g .comes % om the eva orators
r}alsaturate conditjon, or holding small ﬁntr le
of liquid. ammonia |n sus ensron and e
com essrn 1S, partl %o
E Sd in" sus enaron % this means t
as IS kept down to.a moderate te erature 50 th at
ere IS nQr necessrt or water gac etin g Bom
gresso[ he saturation o IS attaine
Recra a rangement of valves arta ratios of evaporator

and_con ens
ere IS qu ter amount of ammonia circulated
than

wit Wﬁt rg/ c0 pres)érgnmo? %SSIEPasIam machines,
wr re erno ﬁs ammonia In" circulation,
s comes ba

[ SO fitidh Mo TRLERDT AlpereaEy
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ression necessitates the use of a water jacket round
ecom ressor.
der actual workrngecondrtrons hqhwever after

|0vrf teO[r)f eratures have realised, there rs V X
Ittle erence ﬁtween the two s sems aH eh)
water service Jn t e comﬁressor an t en
dispense Wltbe " rrrr]e r?rt %rt reﬁrects the cyce o
100 bs. or 170 |

o raﬁrgrn % IeS tas IS O resse
er uare In acr:or etempera ure 0
srn water, It | d.Into the oIl separ tor
to the conde sercors where £ 15 liquifi
hen ows to theex ansion valve, an rs ex an ed
info the ev aorcrswherersp sure
ern to about.1

H eauce er sr%uae JnC
—HPE)

IR s g
e heat nec ssa fectt C nge rs
aken from the arr ro n e cor
avn thus accomp rtsc oling wor is et r
compressor t ere to again“begin afres
cyc of oPeratro s,

or, tansmrttrng the cold rhduced bté the
gmmonra compress n irnes the cargo cham

ersg ’é”e Pr%ci exp ansro s?/stem which is des-
ham%eérl?or\éecrrcuI’?atedp meanrso tt}e ear aegrat)or
Independe ten rn raund and rou ecar
am ers an In throu evapo
Chrou Ersthteer?r%rtn?atron em?h rnua C” ate

Ir tru
ﬁrge ut somew %srm ar o t ﬁose em\iv ed ?or
f ({ame prpOSG where the air compressron system

IS a
brrneg e system. In smaller in rdstalla
rﬁ orrra trae eva orators adopted

tion Xlﬂg
are cons COl (ron Ig
|n an Iﬂ ate ill’éi%ar S casin
ﬁ B the evaporation. 0
the gas In the coils. rine consists or a o Uthﬂ

?Hi osfe rn whrc
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of chlon eof caIC| WhIC IS generall kept af
ed Hne

Psencsllrtu E sem %Jlon umhes0 ou
\,\YSIeH] oo t/n |es out nn JI ngeter
hich are 8 t uh er5|des 0 the decks anti
down, the sides 0 fe 38 atH] Specia
orHaRIe n S are Iso tt nder the Patches.

e syst mseOfaram Ipes | dIVéde Into. several

eCtI ns, X HUO GCIﬁ| Va es
ere mlttlv\g nxtre alr's F,E e%t ers

orte section th er ertn the
IS system, wh ows of | e ad ustment
e clrcy atln Ine, 1s fou sunab
or carr |n meat, w Ich d n an ev

te etem ratyre o the nn
t a nicety, elther. at|n k
t .0as, or by mixi te rin tan
e t

3 g a]yecofn?ere {0 e ad-
vanta es and disddvartages of the ammonia compres-
sion process:

L The macRme ; o$5| plecon- 1. Inﬁnedlrect& ansion process
truction, of e e EVaporalos, each con.

tuat cose tt]J car S|st|n several'm es of
amer ou % Rﬁtae(ﬁaconmﬁ-
evaporatos requn to he mount of space In t

ween
2 The r%as is an étowerful refri Ammonia |s an exceedtn

L e S
B
Preve ne rematntng

O R ?tnats s

4, Lea%wetétﬁre eaillgdlscovere 4. At Ieast a full charie of

€ parts are exposea. ammopia  requires
carrlﬁ as_spare.

obtained'in certain

5. Thgasnh!t%cgo? Ols on %ha(rgnbgﬁ ) Anftmonka avm%&f a a{tnny
n}smn systeﬁn H ﬂeey nor f?ttsa cQ/s ten

L D

gas pon by

%IOH
I’OUQ the cargo chamber
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ADVANTAGES. DISADVANTAGES.

6. This, process can he used 6. Where air circulation .is
thgr orthea ect ex an mp| Jthe crrtrunks in
?ron or rr £00 rng Xs f ? %en dec ﬁ not bein
rrec e nsro Co aﬁf E take U
st m t e snow d osrte cons era le “amoun
the evap torc scan cargo spac
e t awe %rv %
g(r)nlrn a ef crencyo

o snow a cumulates m
the air trunks. or . cargo
chambers,. and the rnsu
thon i easil accessrbe or
the .Pur 0Ses, of testing,
repaifing or cleaning.

_In the carbo ic acrd com ressr rocess t ere
|?] é)ractrcal one yp1e employe
{ argerr st trons hrs nown as th
t Pressure 0 eore

Puded {0, reri res the mach rP/ af)e of stron
esiqn, an abnecde?? g/to adopt arrangements
etail consrier]a nt rom t ose r mmonra

machines articu ary a pr com-
essors whjch are ored oyt’o d or Ingot
steel, e piston, w rc saso sec design
IS packe two cup Iat ers, rsto b
ft% nr% Ofa ISerr?IS : o?mrn\“t e”bgwguﬁ
ﬁe Into w rch P ricating . grl rs C ntmuou?
rﬁﬁEd beraineanso an autom i g tte wrt

e [grsta1 the sma \g
ﬁ uorican ¥v Ile the larger sl ers exposed {0 the
ull pressure of the gas.

In such machrne% air of co éprefss rs 1S Set
orizontally, each and m Wrth on the cylin-
ers o a orrzonta ste%m n some €ases
f ? enging .is trip rnterme late
cryme em noero eowoteoher
ﬁ tte ?n a cast Iron aaF
contalrns the st am surface cond eH he arr

?&gg %Hntﬁe o & Fmps are worke by eccentrics

B2



VOL. XV 20 [no. exi.

Each com resso[] has its own separator] and
Fenser the latter ever terc ange
consrsts of .2 number th er r|z

about 1 1n. in. diameter, and o eavggau
are morrnte n arectan ular cast Iron tom to

nds. of eac cr recnncte to
grs rrl%utrn co lecting pT?re evap orators

L L
ammonia S wor rrne I 8

Sheu e(as so |st emetkod of convexr %Fr

¥ to the car o chambers Ition tg
owever In"S Yesses carr g ujt a

rr roduce s ecial a prancef are for dealing
wrt argo S re rrng on moderate tempera-

tures Ces consrs colls @ rron

ES st In an | SU ate chamoer, srmr af tO
ihe a rn mmonia d1rect. expanslron syste

ounding air IS cireu a fan r

?% B brrnegcrrcu aﬁthroug?r %e corl% Instea
y the evaporation of t g

[n . the carhonic nhydrr process r}he cycle of

operations is p he same as 1y the ammoni

0p ractrca ly
plocess, namely, corpression, condensation,  an
xpansron

The following may be cqngidered to be the advan-
tages an (?I Hgant%es 0? ﬁ] carbonic <'71C|da com-
Pression process.

Advantages Disadvantages.

1. The mﬁchrne is comﬁaratrvely 1. Ca[bqrrrc acid bernqrnodarogr

orkrn arts e3s| aéce Sl- ecte

Y)Ve 8 pbe}n ?tte/ frﬁ and sIr krrt Ie agesarenot
sa égf valve, the tis angero sto

accident I1s minimised.

2. Th%machrne can he Iaced n 2 Hr rgressur are required
the main engine rog a orrsrueacona tne
HX stance rom the co crrtrB e era ggg 0 t g

mbe eing abou
rcrgnc IS somgw at
hen ‘used In the
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ADVANTAGES
3. The br\ne Sa/s Eem%cmeﬂsy

he eva orators h 363
lverdes reurn 'efC., Can
near to, t emajp rhe

an are i %refore under tné
the ~enginger in

¢
i é%rﬁ'%%ﬁ%&%sns e co

5. Ca(r)tggﬂl]cramd d?es %%t egfregF
anly a? Pls a?f (fy (%an k?g used

ny part a-
8 Iner acte upon g n}]

6. In he brine gge system an%
ama £ s am & o car
e e e
%gnaﬁes tglrr% ?ated gvhlfe tRe
machine is stoppe

1. Varlo Fs te peJatures can be
r

tained I
en artso eves

cwcu ore or esé

8. Lox(q/ terqperaﬂares can kg)% pro
ves% from t B éneroom
wit ou{ ergaar |5ﬁ f

The meat ¢ [n ersq $

can ecooa1 hile "men

are working therein,

Reverti qto th nhechanlsm it may. he observ?d
either type it is requisite not on

that in machines o

[no. CXI.

DISADVANTAGES.

3. There bein eqS several mllﬁs of
§£|rrge£ required incha

5 aLé"r%“uamOU
Rsufatlon in wg E sae
13 0t easi age ssiole_for
repairing andceanmg pur-

Se

4, Br@e Feakages in t ? cham-
ers are nacce33| ew n

car m the
ts |n t

s |s F% ﬂﬁ
sure |sno
5, Acons er gamou to
ep03|e ont
gﬁ) n wentawe o
er, |scharg|ng cargo, Is

8gt incarelgss” hands '
somea eettEe msg lation, ane
MR syto a Far

cause
eﬁ?@ﬂ? maayrm%?lvneer 1 rr“oeugg%

6. A%mﬁk BtWe ga? tﬁual to a
i Tk

bottles un pres
sure Heceisltatln% ver

gagefutmustlnn £ eXp0

%s[mshl e an Iﬁ<e5|mar
arges 0 a(rpmdma canno
hiaine orts.
i ecost oWever, 1S

omi-

y
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paﬁ ttrr]ree \évrQﬁ!:ealogar?sesﬁouﬁr!Sbes htﬂglr%ub?ﬂ;otlrmﬁ but
%m ression s?rdatem t rm%ort nt

alr
rarraaﬁnﬁre NP | rrtgeagore 1
8Fenr§|0ann rgrn ers, and afso t
a

”eﬁ a]n s of the air
verrérer%atr%rrS ] %r‘ ectst ey g

ﬂ “? these Rarts
c {ﬁ'e Ce on%ern]saecr Ianed
hotweljshou Q t&)rou% rfr rne?cb means oP

Brr’em'ee téf’] Rl IRl Fevesaf’v.r%% e rr
eri %ereb y, effected as rn WOSI Cas

s the eea
Hum O e machine Is no O SU rcrené CﬁggClt {0

e] }r]vrth thea normafqtua | ﬁon ens ater
accumu ates part mt e condenser, as
are to wamrn UVB ﬁ
rec? rrr 8 nt 8? chambers, be‘ore
loadin are { n? ate cargo asa dal occuRres es
sace % nadrroR uantity o
rr as t e a mrtte to .t pace, ~an
gu entar arr valve' or sIrdF
rch rs rtte the re arr trunk, shoyld
to en erwrse apartra vacuum in the
a ers reae
startrn machhne from time 1o ti
urrng t e vo age, a ter t een sta or
time, i shoH

In
R Hrbers untrléhe ma rnenrost br%“o rEi\Wrrrvor n?g f<
order urrngt Htrme all al relref CKS

con rﬁ?rabiu aymo co'rf recaution will save a
and aefmperatures o t ﬁ hould be taken before

mpre sron anr{ ore and a er n-
r%lootre]d an:rhgge[pr fotrd% v?r(r) En%rwwe r?rrtﬁgtﬁre?uive?ﬁ n(r%f:
B%?o(i l)g rdsfl %e tem erature%}%e return alr

e
oversrg t on the part of the atferidant, who may
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Iegve the (eturn air trunk shutter on .the d liver
T t"ﬁt“rwes ol Al tt ttfctttf“na“f’

sr gvrarﬂ cocks ?n ﬁte ajr coo ers H driers
re%urre to be fre trentyopene to draw off any water

densed In co f resse alr, s as to
obvjate as rHuch ossrbe the o mﬁtron of snow
or Ic e exha st passages of the expansion

cylip ?r an SnowW
ore the am onra cor]rpressron machrne

ers’ works special * tests a
n(}/drau crgsrgssérr% to gl?taeS p\alrts wlrrch z?r% oo
lin ergﬁ cast rron gonnectro s t0 %% [ Be
ﬁare Inch, and the con e ran evaporator
tteerrr onnect ons {0 r necreg aaereIHrec
oard a be% M ntis ﬂﬁar edwrth ammonra
ewhoe S stem gv IS s ressure
stﬁs bté air o gres ure er

uare kI okg Iather rss ad over
rrous E ea are exposed by t

rrnra]tro 0 ubb s, unde eabove ressure.

e most Im orﬁant arts requi il% attentron
durh Wor rnn are the compressio cy er valves
WIth “the] hsp ings anc(ij ers; |
grston the piston. ro

15 suﬁrn“g tness. of
Fustment themprst nak eendo pge strrﬁeﬁ
aracewb % ?tassmag

4

as possl
In or er tol(? Iclency; t E

Lalh & hidh STCEncY, e Separelor
corswshrcH shouIJ (prat/vn examine 8
say §VFr¥e two years

and teste

he’ carbonic crd machrnes Ie%ve the
ma er wor sevefrwartw B @ft to the pres-
the as IS Ti stest }4 yaraulic ressuret

r square rn and “then adain teste

ens Srl%e rnatan of w terthder OMpresse
square inc en any porosrty

icated b E les.
ntdne part terwards requiring most attention
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%ralc§rictr%agx the slﬁmre 8 thos rr?tfe the ammtonTrla

e a
refrigerate bce teoste eve% tlte%tron(ias?also tg
e to the density qr the hrine

ortaD overss ¢ fifted to the
densers an evaporators toe able g test tob |ed
0 t e cors at ang time without having to r ove

san\ev H req aro[ P lt)erefrrgeraérn? power required,

the chref pornts to be considere

1 Thec drrbrcal C X)acr ; ty of chambers to be cooled
their extern super al area

Cl
% tn afyre of t ecar%? hfe ﬁarrred
e thickness and quality of the insulation.
The ObjFC'[ of course, | torﬁ)revent as [)ar as a
serIe heat ent]errn chambers to be co
ore Ber ect t ation .15, the less will be
U on t e re rrlﬁeratrn% m(ac Inery.
her an the Ins atroP s defective or 0
rnsu rent thrckness more refrigeratl g g r)ver IS
neeqet 1o malniain 2 Iy temperatiye, o thamber, |
ore e as e#rc?ent asas a(iPer one combrneg ﬁt
rnsu tion.
hen Irst the hambers are cI sed and the
rﬂachrne started, as to he a str cte from
t e Insulation as wel as that whrch ten

so s
the atmosphere_.into the ca pﬁh

manhgner has {0 esuffrcr tIy ower tnto do t
It doeg It |n %na dt yrn twenty
orr(r hours eres ou oub rts capac }/
m ers coo even W en the vessel is

assrng the ro |cs where the air tempera-
ure [ nsr

machrnes to 5 SQY fITEICIgnﬂt)be Or‘r’]\’%l? {éjeSIFgarb th%)l;

re Lisite  low temperaure Li(
Htrntarned In t rop cS When wor rr]? an twelve
ours per day. In t arger instalfations either
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Fuplex machines or two single machines are fitted.
fso ecase It 1S re erred”to ke one mac |ne or
the oa owr co tinuousl twor

ented occasi naI |nt tropic %
H< Ch g machi ep ers Qtn
mac mes re wor

% togetner for te réquisite
num erof QuUrs per %
erlﬂeratln mac Ines are r%%mter softhelr

ic%egncetl cap n)élm toR moun ours, t e%nltag

soneA Ynt I3 meq fone fon 0 0ce at L

water atent heat of Ice em

nits t e UIV m unt,o one ton of Ic WI|

therefore,

. Itlsnotwn mt coeofthl a rto ofull

into the ue tio oflnsu atlon. Afe ort-

ant oint |§ ﬁ eun er obser\zatlon m tual
rience, and whic Ire aftention In order to

e the. msH ation mL?SI condition may, however,

entione on.
As It B ?utel necessar Bave porab
ers ?ec

ROF'[IOHS O* InSUS| Eon in ﬁar go ¥ lam

covers, .limper hat% F tank - manho OOJ
d;c wh| ave.to e] e%entlg removed an
ep ace S ema attenti n % id to them o
Asure an air-tight fit” before oadlng a refri-

i

ciat d@(ms%(iatlon efficiency is likely to be depre-

ec“ft#éeoafffectl % Hsulatlon and.

ting Material,
are, t he%%rt%mn ?St\(/ivaelgf Beh%qcc\}\?aa s (fndgr ehSS

Bvaporators mac Ine ooms alr dryin Up IDES,. SNQW
XES { ports an pr VISIOﬂ C a e in the

ribbands E1on the side ween N wa f
ﬁter t%% %ggs iy, (?s e brlne py Ipes
il

h bu
15 like %tﬁ(h}ound at the top of the

mdggrosttrnneggpg nnrackets and'i d% wheggmﬁo??zscl)wal
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?tlffenelrs Portaﬁle plugs or linings should be fitted

Ori (Pdlsu”hgto thepore 0|n he insulation and
caslngovert £ ammo |a brine pl es e
they Rass rou%h the ner spaces,

ed from t time

exa[fn
are %tdernP0|nts WhICh might be touch
upon an which.demand some consi (er[a bon as, t
Instance, |n catln themachmer ) ttcatlono
same the uestt n of the aux |ary engines, ther-
mometers, s are ear, etc.
|mde wever, will not admit fthese mattera
heing, dealt W|th in _this aﬁer ut It hogp
Bvro mencegtm be given to them in the dISCUS
hich 1S to fo

hat has receded, [t will, | think, be
admltte that the importance of mechanical refriger-
flon cannqt be over esttmated y the a ne
ngineer. He must be in'a po JO b efore
ope to obtai ap omtme fa En |neer
ve sel, t 0 t yre rigeratin ant
WIC elnst edo and m ord
enab e uttes In. con ectl
ther sat sf |s Im eratlve t
V aveJa e?ov\\’/vf eo the pri |pes mvove
u on d‘ou tuP

OIH{S in C anatYOhth?lttt? thl’O %

e
o tora&t‘t” 8un5“e'§b8%£rano§ il o o .%%S'té
éh ¥1 ﬁt ﬁ this 3ubject be?gre thi$

|nStItJtI0n wﬁphave h %mgttame

Il listen h
intewsetl %hgaf)?rahtrsaé I%u¥ha raad St ?tdtiqgttaeﬁ
?este amson |n Ve t
e t|m t h|n e%h ead th
e enn Meda awr o)hvShO
now ep esente H
an opportunity o con3|der|ng w at they were gomg
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to ay in the discussion. He felt highly honoured
r% erngﬁkedéo be there that evening’in the absenc
% |d frien andtheresteemF presi %nt avl

unlop, whom he wou hve Iked fo avE seen
Presentr the, medal, esame trme when he

ecelve damsonsc mmunr%a jon that m %rnrn
ﬁ mg[ Im to cc t the onouraf os tron

d that n* ? could notf t he was

& oldest Tivin

GO0 O D Oeat dand nep Sf%n EW‘”
9n rf 0 the nstrtutg Iq %ad ate
ete[] nny or over sr year en e |rst
met [ eter ng asr )6
tc)onnecte ith t f arr ab an
rother, Alexan r enn was e§| nero

te st mergt twer no nas tec
Y Irst 10 b
t stem. ter was in
Ontgrgtheresvgte%eorlot et erreattorn
no ourr son that s?d of thgﬁ é
cou our living Individuals ower
ﬁ unch o ?team Mg rrs e
ouh too rﬁ’ eb arr a
tesan |mse were, ‘he thou y livin
! oth “Joingd t h orr hree
PersoHs of his acqua ntanie w

aunc ds %ety ould rea |sep \ry]ﬁdree ?SVS enataépg
op]L%sre eveweqn %se mng';X

ron

e Chairman ene {0
6’\8 edap een awarge

bnrger%rorclgdpaargderln%rﬂrced erafteg Wﬁnmg ing the

presentation,
rezlznt to you this _medal : mg Qb?agp'”ﬂ dl\&%mﬁ

he Chairm r] said; |}
QOU read In tﬁff \nstlt e, ang I can O{ﬁ lésat}lpon It

ﬁae ou Wi e spargd
Becaus if tﬁere ever waYO %ﬁge a%legl lﬁrrtn

also. .up e frgure 0
It was Dr. Peter Denny. 0pe,;
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fﬁfhand this down tglyour children as an incentiv

m o say, " Father merite uthrs let us rqoan r&
(i\%se | have much pleasure in preseting thrs

u.
ool 13, ity s
UPSOH me In avu\ardrn me tnis me 580?%%1[?[)/ greaan a

0 turn to the do orwhose hem
rt xou rman,
0ur km remarfs Whe receive ouncr

irst intimation 0 t rs It came as a v r eea
sur rr Id not |nk r wrt

0s rb rty can on t at t to
tate my experiences an rnron sea om
n rneer suc experiences vrn often
I errattr'&‘t‘ 1
ggrt]rere]gsaqthoug% ?ee that rtyhga many short-

The Charrmaf% then rntrmaﬁed that Mr. Balfour’s

paper was open for discussion by the members.

Mr Pet mith, Who opened the discus-
sion, sard su%jecdt tothg rS)er we ﬁve
met’ here t onr rscusB IS, aS_the author
terms If, & \e Iporan[ ranch & commerce,
and ofl %rra rnte est woud Ire to empha-
sise  that national

saln A E

J” dance nasmuch a t ife of the natio
s on the sg/st re rrﬂeratron berng carrie
icient and most economica
manner ossr e Pt\f\{ Ejome o con rdert

Increasing, po u[at ion of the rtF té
the rmrtdaraun frcultrvatron or the ro uctro
of the necessaries of.|i e are entirely depena-
ent on the rmportau?n 0 eh meat 8r our
exrstence Imust confessm seI disappointed in the
erusa of t epaP[ ecause | consider that a sub-
such vit rm orta ce cou not e, rr]

e er n\%s

e 0 ractica
man like our B

ave no hesitation
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in saytn% that M Balfour cquld have given us
muc n}re valuable mfor ation as to the pest
g. 0 refrtg ratmgf ?mer also the best
ium in t a&e insulatin matertal the most
rve%[net xm sam etc utp% Pswe
e able to dra at ro |m duri SCUS-
S|on un erstan that Lloyd’ssur ePtor ?ave Inked
ontotetroherduttestherspons cert ﬁ
t”} e re the . Insulatiq
the meat ho

“P(fsraa:n Rﬁtlapntto the requwements n
i

ever vessel Intended ? 0zen meat cawﬂg I
ey evntoq?atrm

ot sure but t
oret n_ports, viz., j0° see that t F meé |iput 0
ard In a fit'state for carrdnp would lke'to as
r. Balfour what he considers the best rocess 0
e thr ?e he has mentione |nh|s ager mee hﬁ
artlcu ar req%\lremﬁnts In a. VeSf rP ssin [ou
trott)tc [s0 the best insu athog n]fa ra
amoun same a{td the be%e d or fixin

wood-work, ? tlh ractice to 3” an
mp eatte5| hevesse uatote
te rames, but t at as severa vanta
eing the amount of space it a es u l as
eav the15 in of the vessel and fram es e to
COIToS on he gepera ractice nOWI to |nte
s[ﬁ)a}t]: een ra to a a ea nin
es o ine c arcofa east ree mc es o
several thic esses 0 wou ke o kno
t e mar dt
alfour inten

Rere S an etter |n attn m ertg
an mec arcoa presy e
ularly to t econveglabnce

DISpaper 10 aopl rt?ée oatt'tg 0t 10 11
uent oId storage, befa# mentlons In onedp
i that I either ﬁee systems mentl

emo 3 powewsawa sa horizonta) steam englne
that in shore Installation the motive

Now we
gowerhso fen thatnedfrom aS engines, an mmarla/
ases the electric motoLts(? mrg into use1 For co
tora e requ1re ents t F ry alr'system has become
alm racttc obsolete, “bein too ex en5|ve |q
coal co sumptto space occupied, and” Upkeep.
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uestion, however, if there Is an other em more
gurte(# rtor the sp ecraq ondrtron a(o%gcatb to .a
vesse under wra}/ elieve the stem |s
Pm good wor {t a vessels; there is, owv
ways the risk o occurring F]n some of the
#] urfrpes in the meat old, and “then comes the
culty of getting at it for repairs.
Te Tfr thought it would e In\i Io
H ao orsera names it w o(
ebt |asse [)a In his mi % new
consr ere Xstem e thought
they ou tto take t egenera it
E. Farenden (Associate Memper) said
the coId air s st,em Was | used forpr(féetvm R sw}
and gasser“g rovisions, In_‘addition 10 maki
Ice, as welf as tor carr n ro%en carooes suc
'meat or bufter, a ee m urt cargoes coo
e tem eratu(e sphe e sutroyndin
these machines did not affectt elr efficlenc to an
ew reclable extent, but as the FemPeraturer cre ﬁ
machine was rim more hours en ry
machtne wasverig ble, and the w g dspﬁce
occ $S an in ett er te other
s?/ e accumulation of sSnow tn e %rr
trun swas notasenous dr%advant e, as It could
eas remove as 00 astemac as stogﬁ
With re ar to th(e |s%dYantag§ at e machine
cou rh el eh in ?r Ischargin
o e held that the machine ¢ ewore
B eneraI practice was tTo cool down heh 3
re. re ervm he car he adva es 0
arr SH en 10 dl\Pa/ eau |n ara
pnraro cra were reat Bomts
avour o It, a therefore no S ecr(a preca figns
garnst angers were ecessta R carrgmg p

usual spaorte %ar [ea {E(WIYE P

A s i i e ot b o
respectrvgly f Were The ‘ChiLt Stores requIre f
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Wpre Sio.comparatively sms'ra ALl “*935‘% ttt% e
N mMos ases was crrcu ted go e)r a 0Ver.again
contrnua in ¢o tact h lubricating oil
rnte c r swhrc tco ta Inate” the
alr, he peljeve ost ma hines a cha
valve frtt so hat oupd ne esar the

alr fro Ischarged direct Into the
atmos ere an res arr e Into the ompressor
ar . t arrdcou uri re %Fa washing™ tower.

regar ?the dr Icult Irying, say, acar%o
0 meat aHd %”I re nrrrn difrerent tew eratur
owrnﬂ]toﬁe lability 8 lven off the frult,
taintthg the meat, he consrd re f coud be qver:
come By arran r se arat rcu lon, or taking
the return air to the Truit r om
or_py rawrn dtearr omt tter ace irect
rt afa sc ar rng It rmot eat os %re or
through t ewaﬁ Ing tower, hou r| roonl
anh ride. machine” was ?omgarar } small ﬁ

o bga %untd %?t r'n%t evap 8e ‘toFEe“c ﬁg nsers

rine pum eme tank an ieturn ads,
an a con éiera e uantrt ofcel als that .have
(D% faTTEe uw%?'s““ e taeﬁd ks SBSnf““ta'”'Ht
hﬁorr e%? caqcru rin chtro

Chat there w sgpacfeF?ost In. the Tao ds b reasqn 8(}

B everal m| brrneé)r es that were re udre
esides a consl era espac r fan en rne alr
cooler for use whe

carr rt car atter

was a Rerman nt o ace rp e o S rn a
vessel that mi ton erqt&rre or rur carryl
Qne vo a ea ar. Wit ste the In
ronrn rrne Ipes, wa nots ea access

orre srtw with the rsstm 8

now w t\ g or ha

ganr electr élal IntSn etto roce rItpam ?es

r%ﬁerra Aﬁso woul r? he au r{Jor adﬁvocate u(s]rnﬁ

strarg t pIpes of 1fon” screwe wrth nuts and gal-
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vanised ? The brin plges in the holﬁ ocaépled
trun Soaf?h%”co“é!e'ﬂ o ﬁé?ﬂer Satvaniage
was ﬁ m rng plp fwng a%s ecarrleéhgJI
DR
trun cPud Lue mag R% fiﬂ Vﬁemeraes r tgv (t)ﬁe
coa c nsum tlon £ss g@
%ﬁgu atllronmlj31 Ienaesd %tr\(l)vaiscal cFi ce%se
(5 agdeg {0 tﬂ]ep cost oé] E melcalsuse arL repamlfse?t
ot% Fot be much under the cold mH the

[
0SSES IﬂtO C0 sideration. % F
St m was suitable 8 Eveabnlt Was not SUI'[a €

cH) d‘ (?own ﬁseesfaeso Hodp”r)]easd uon %rsttwe

Rad to etm/In qetheﬁ?ré r}glradlceo% nanCS
g'pes vent atorlwn fan(? n eextent

Ines
T A g\% e

with that sys or run f esame asin
t e coI a|r system. ar 0, brine pipes
also 100 ce In t e oI hthe ew re
ot nuse carryl run
ISady r}t h VI 0¢C rrgl a, stoc

N mstance

eseeﬁei%ee? s e
e .%ytemﬁupgr LA

(S i gt 0
% was | ttICe o FO r|51< Wlthy? Ualr a é at
@8&6 ac mereSS é ﬁcouut pr ordef tpban thg
Rors rP een men 10N J]%y Fe auh
cessar g e.vessel to ﬁ arge stoc
H oar hn reserve ormt ee einto e|r unnin
ort gas |t 'would ? robably mean the s mﬁ-

’f%?warda va(J tleaﬁ%r%vhere on?isls)éolrswm leateen%cﬁme
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Wger%alced \2 thfsmam engine room there was con-

Ipes from { chine to thecaernouﬁ?spoeve%e
h)vﬁlcsh W|h ehen?i % a fe ghungred ?f
Whe n% rou$ |ﬁ btwmenrs whhc eant Joss
ut o?;the supyg % grl eto%he orwar thg
Was
refera[ﬁ Etg V%e the aut or to state th
PthkﬂESS andkln nsulation he wou recommengf
o )l i, 0
alr%(n steam cylin how fhe maching
r] yhox ten{J eratures
%hgudaso e carefully note
Ea aerreg Mehore |rsemst eakeevrenmg ol He entire
ﬁﬂ ointed.

siderable Tisk ; also, space
oints, and insulated and protecte
Plplé:] o ﬁg);es wr:)th] ave t? emagaccess(ilbg
ere nother aft
|
i o i bl i
ers 10 %ueg\hte aching
ioti o
q Sl H at reqular times each
therlt\t/I ralgh@;%iabh%ldhﬂ @ahatht torwtsethaedr(rjttlerbr
r, Smith_a pare

w

Il eo%rto ﬁW ougsaas&e0|f|c£eogu()(ﬁ(§t/r Ir(hzn r?;‘Jetrer(t)t
rste ?t ememhgs to stu hﬁwoapBer ha
ag Eeen read to them that eVen é r. Ba our
ree Snffereihreat t%hqg tev omto \wer afF?r?{ reos ”t]he
el i L
Lnterest ﬂn a %? Oﬂhe hﬁn ?Ilfe ﬁd aﬁllttqg

ur first o }

ﬂ:che\évnteaies 0 he coI iurs stem andsh)a

& machinery was sim constructlon an ?){
access hat w? ; tit was achlhnergl ﬁa
required a great dea attentlon en the dut
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%rd that the space occlipied bg the machrr}]erﬁ/ ﬂ
uncts on the roun vo ag Fe Lesst1 wit
any ofh era ystem. like that some
£x errerrce members wou uestr
In the rscHssro as he somew at ou te
as one ot ﬁnta e r co nection wrt t 8
rt{ alr SB/S em, an éﬁ emachmer hal
g at its work: écou not hrr

fglgeratlﬂg ﬁtleacyg:)clonué eUetn o rOorﬂlﬂe W erever

ete wgre erpow i arﬁJ S Dertenibit h’é%t%

wou ve nothermhentt he ammo
nd now ere ut In t een me roo e
ered rom those gentlemen rt fo th
ren of te at ret at re ec rrie
mt re eret somet tt
n? onewr alr sx t an W
new hé Srt)trEdﬁ%s ?h r\r/\rltv%v;sthgl 8r0 erent rng
cou atmgs eslnet Here thogs vLFe be[heveg
tt hawasm ec mnara
eren temperatu m ve holds when
dt 0.the gzarr s(%srt]emhe t t eammomas stem

ad to Introduce o her
r}]s T e co not ar%/ urt(}rv rh % system
wrt tr eas Was
R far derstood that the tem erat re of the
Was eP down glgravratron and . not g
,rculatron 0 the arr nd” 1t seemed to him to
most Im %sslrg {0 keep a .uni orm te ﬁrature
rough wrté circulation of ‘the air
eEe were other Bh ucts pesides fruit to ecarHed
as, for | stanc% eese. ese were.a few ideas

afsfsrn through' his mer IH 8on ection. with t
E Frne t \t/\emﬁer tureg rtr at tort?reome%mtam c
eeadr Htr]kMr % h‘ Lgrhad ever ttenﬁ}) ! er

Feal wrt insulation in connection Wh
nsulation ‘was such an important thing tha

who sal
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equired. a separate Paper alto et er sulahtron r
rso inion,. asmo hmporta EQ’? e% a\

%t nrg e _hoped our ou
arp{ (aestron of refrrl%eratron ‘further, and tel
them somethin fout insufation, and Its de ects In
connection with refrigeration.

cqpihints of }Mﬁttbeté g e et e
Br%t ? D2e§\rarh d’a1 ﬁttarnerf the ¥erﬁ porlrrrr] teerrggera-
vvoulr?hkg {0 In g[rrmt ! on Fem & L’?(ﬁ?o
hr?/dro en . ana aftFrwgrds% E Lh f W

ere 0
em tﬁan on Feb, 25
e’ the vessel It was
revealing a so

rgrece of material very similar
In" app eaJ ce 0 é

wepty. de er the tetmateran “Sé 0 tétH'tﬁ

BerrrYfessoqr % robably more. tre tem erea-

bre was re stere fa\m ermome}tercontanrnq

elium. asgus ej % know the most rece
Eemp ratqur Here an 0 tarneﬁ

e

kr eratrnq

Inery, he drd not t H ere was radica
rence bet een theI three }/ges S0 faT as the

ace eg ude lectivel rthe whole

ments, as by bel

eres
rr N

arF? qcrévegg notf use{:tﬂ ir lt) tfectf tb

8ealy grne | ﬁe e o coemea\r\eaS ae coqa

consu Htron 0] the Ia e ewr

coal consymption o ne the

downt anbo tne ecoa nsu tro or
achines our ad rdt at only certal

etaswou san am onra erewaﬁ emea

referrg rp 0 Kos ronaze dlthr/gt meta u% not

i R e
tsﬁéllt'[ad? dl erent tem eratures ewas ar o IﬂIOa

erent temperatures could be maintained wit
that system, but ﬁ)t requrrea % oaf

a good deal of manipu-
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Iatron It would not do tB aa/ “We WJ||
s0-and-so In here andt ere,” because the remrgn
ertarnartrclest atn)r deo ta matet e air
ustn JYt arr mto emachr
u on eljver su cr nt alr eep
ngoc ol, with an exrt or co tamrnaleﬁab F 8
ere. 1 etcontamrnate arrmr t be Torce
? means an or it mrh { ust eforc%d out
rom ‘the mac Ine. tw% e to carry.putter
ang cheese close.to each ot wrt &g contah matrp%
t elﬂar mg am(rjnonda or machi ﬁ 0
carr | 9 t onsidered it was, urtg Possr eto
carry fruit wit ammonrapJ)e erthg ec expa
sion”or bring pipes, In.the rdq oha es 0 T[P rurt
room hut Ust ci culat fresh dryair. e

WOU COtheNe alr W eret weré put. | H;ﬁey
wanted tO Mve an arr IﬂtO at ﬂ]meart ent IﬂIO r

{0 ett e conta |ate] J 1Lr]stsu arr
B §bgorewne§/tr§8 rove Ouo side fruit, orrt
[d est ¥|t ILt eafrwnrc?r % rHrnto thg
urtc amhe oma HE or what de?é a gumg
outwre L}( rionsr red it would e possi
carry the fruit safe
eWrmseIfWLdarheara Memb Iesaedx tehraetnman%
rr ratron ne W a ease {0 earn
ere oua ﬁ% an woud fake the

vanta stur?ym rafoa] per at home.
ewou to as alfour 1 ewoud on-
tinue the. s as t ere WeJe somF 0 t err
members |n er n‘e who desrr k

uch as unger membper ”ﬂNe gu dqu
to as tRe aut ormr woufd recommend
ammonia System or t system bemq Inst 'ﬁ
In the e-room. NEW 0f.a.Case 0 whrc
was told That It was som trmes |cut o wor e
marn en%mes owrra%to a ea age suc (ﬁ

a\%udrg ne%ergrarrn ea%Hrne a(ithoePg ﬁ to be
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laced close to |t ork. It was possible that a
g stem otO? id We ttted |nc nn%ctlon w”hthe
a] monia an mach| he cold air
h the amber ewou \eto W
lncreetaeer te gttngoo ch fans ‘vou aetsenaal
mstea ofc |IIedSa|rLe gpp(t/tl ua |rcu ated
(Member) said that ong
fsrpeakr e ralseamshe uestlon w%ether tbe ah
?mt e dry ar machlneb came contaminated wit
or not.~ Some little. time a 0 the fs]ame uer
} n]r 0 aPr vision chamber, t con ené
which were ket[) gergted a/means of a co
achine. A test was decide

% upoQ and some
anrHets were hung up In . the c;i

er, when |
was found t at sm Hgirttcles of o J

were' depo
on them. that a contam natin P ?ttfct

couI gon wn ecoI hl% not
ﬁ question. éﬂ een raise
eth ert esp ce occupte ya|r ac In was
nmneneweat}nnone”
the mac e and a |sa#‘gnc?s andp d%k mg

ce Si eratlon emt 3 plg useq in connect
f nd return ans
an the re tac forh d|n tne rine, he thou J
f)ey Wou er| t|n sayln i e 'space \g/o
reater “than that “require a|r

t%wnnwwnana

alr systerﬂ %tey(nfﬁ eg machi onyt[t]t% 8

t%Iate Wi Ietr %e tl\cvr(t)uolt:ja ggnea face Occtﬁalee

c[pledab)(] tn Yant was larger né t %t
el addition, ere W e we|

rea
%n@nmmnmwm%a
ED e}lt%r ano % m ﬁ

Serve e\e/rnthse er} heestt % e
orougm "Wrashed dut tte quegttono re?ngerat
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and the amfount Iof trozen meat carrred fo this
co nt was vital  imp ortance rne rs
ners and the general e¥
the coudnotobtarn the vY]hoeo thelr ;oo su(o
J his country, and were o
epe t on other countrrs con
a ere the engrmous uantrtreso m a ut and
alry o uce t at was rmpored not only rom our
own co onreﬁ aso rom qther cri ntries,
articular rom out Am rica, they wou aree
tt e ca rrag%ofrefrr %rate pr uce asonly Inmits
anc?/ ou%/I wou see rnor ses In
trade, our ha remare gvas
anecessrtyﬁ1 t emarrne en rn er.who desire
DECOME re en ineer sh ou ern agosrtron t
ake In the su%er%rsron stem 0
e Pace IB the vessel to
was opvious that he
odred In the %resent Paper
P erathon I tese were not
not e the satistactory results

re fl eratron that mr

which he waﬁ

must now. W at
. the principle

Bown ere cou

tainable.

_ Mr. Peter Smrth jar hek ew Mr. Ifourwas

Hﬁﬁs%essron ?f t\%/a luable o;uva%&eaﬁgg tb
0ecrets of IS ro es ro om ene rt

e
L ura e
o

at had com under kno

to sa at e ereve yarr system. was
es sse or shrs use Ever enorneer
sent p l}/ Ht exp n nee Im ¢
era c om the onrsas he
ﬂ t] eomutton ra 3 utterand urt
on the sa % eya}o fferent compa
ments eafh 10,ha Ir re urre tmpe fure.
carr N rurt he arIe tos tl( oouA
eananrma Inthat |

anr!cherreahefﬁ sor?a 0XV0E av
carehonrc acid they use t(he %%? systeﬂr ﬁt
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couId keep the hoIdcooI but couldt erfo the
ofher nece sar era Viz,, slué)y su ent
%q(en an ex rac car onrc acrd weeot
b t0 carry butter, a most fﬁenartrve pro uce r
rmsn(a)rbm? avﬁ%rvematheua i gsont ﬁeenﬁ
searc rng me ears(a d“ otWer fru \/\? at rg
he 0Insuchacase In order t pre[sﬁrve
Inds ofcargo an preventcoHtamrnatron fm
e em rye was tq makete utter sa[e bar feezrng
rt[}rrs and then utrlrse one of t eveﬂtr ating fans t
ex l{ the artr] rom the fruit chamb er UP
ventilator, “??1 tno arr hatever returne 0 the
n“ac rne e eca atc es ere, of course
a] caulked and maetr ht. rx IS arr %emerir(s
they were takwag away from the % Ine all t
arr an make good that air from the
rH %ere an a e warnt air into the machrne
an at was worse, when they pot into the tropics
mt an ﬁnor 0us %mount of moisture, .and ' the
snow that co ected In the frunks was excessive.

berts Charr ano Council) said he
t ﬁour supplied them with ever
or atron ad had an excellen aper tha
evenn andt ea thor had gone out of. a to
su te information, and he consid ere
gener m%f sb Bevtbe%e Iatnd a?l Bﬁgerr\r’\ea rnrt
questrjon of re rrgera jon,
hadNbeen er'ert'eC Mr bom to \e{tltseltno Sadd “g
een o ery eat Interest 10 hif
notcarm {0 be ted with recent marrne
re rr eratron some ex errence with
stems o and r geratron ears a00.
strtute wa ongratu e n hav
SuC Fﬁ ?autorvYasa to, be cop-
&ratu at i rea oyo m stF o¥ tr%ro uction. e

he spea EW @ Iteyatur
ech nrcaﬁ re rrgeratPon but he knew of nothin g
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R R
E mt a %{ dea ?t evenhe%ran e

etter eciation 0 0 retriger (tjrvgna
iy s

now a etter rarsgv Imate
re ar% t(nat ther was be% n heat nB wor[<
|n|_?rmed them tBt dd g

ad en roen |tero
accepte absolute co an& won erfu to
state. f res uoe b r om show tPat
screntrsts h eh 0st re Rornt he
with Interest. ome o the eal%er
gey a

Haﬁe\rvaeneren mhor information, buj o far as. t
go t% iqurte enoughm or_one., n| tf H

Koetoeaeto er;ner
ut orwoul grve thgm further In rrnatrona som
uture ti to he rante
earrn m dposr 10 ara
anta es and Isadv ntag e

[
stems .ena them to form™a om arrson Ie-Pe
%Edmnurte aé)precrate Bat Mt. BaI?ourpwas mdptr]c
gosr on that it would be mvrdrous and b on
rovince to se elct out an ar cu r 5y?ne
ome. ten or.fwelve years e f 0
%penencewrth he Lin Bor |nsta atrons
e point e rerse t.alr trunks e}n
what onemrg(s II'di er ntra re rrger tign, If
emory serve mr] rrg severa t arrH
ants ut Inin the, early as 0 nae
achine were ver ﬁrmr ar ton] were gut in now
In. the land Installations, Were H
oils were containe d % ber t rg w IC.
the air was circu t thus they could get the é
alr crrﬁu ated at d‘ ernt tem er res and applie
ust where requjre phnrn een rarse i at
venrn hrc inferested 'him, that wast econta
natron theénr passing th[oueq the coolers
system of Ln eswzisto cool th arrbyme%nsof
tatr gl rrnea oW t m erature.; or anoé
g ? esurrer [r the rrnew% rﬁrse
sort' 0

ersian whee the trougns of berng
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rforated o ed the brne to fall thro gh th arr
her rn ouI Irke teosemen(terrenwafn gtunmnone
t ofW attorr at Brr& ﬁ %unoPﬁ
Wrt teco e actua was o { of he
alr an averaeof f water erhea h| ed
once ot the Idea t at cte rsom

aturg, t e carrie partrcu rar

ec am n fact, a re erence to t

ecarrlytHPSo mr ew

H rn at evenrn asto t
the co atro 0 tes In ope of
solutio

cIr
e trunks ea in (trom tle refrigerating
Baced two safrce one fille wrtp awea

nitrate ?f silver, and the Pt i|]Iledwr wea
squtrPn 0 erma\%nat 0 ﬁ eft them
theretoratime, an h etook them outtherewasno
aﬁert onint ecoo ra e permanganate fﬁoas
vy}rc SNOWe ge been nothin pasae tj
?trunk 0 ﬁ eterrous haracte the si er

ution also showed no, evidence of the presence. 0

%rne ewas s ecral,yrnterested In. the question
0 segpara outt e 0l arrre ov r m sus en |on

Wit compress
wrth | or |n \P
IrL r m |nl§r ?] so carrred er
|sthat use r Iu rrcatr the com ressqbr
Iston rod, a h% gene Ilg/moreo less blac
ectrona e When'in evidence on water |n e]
or mes or berrn Fur poses. Bein ver meP/
comminute erl re som(e fsdpecra tmen
as none of t ? par tors sed for expaust steam
seem 0. com Mmeet de Case, owever 8
ruse that hem wou besatrsfa%tolrg solve
ag |r}me h furt er paper from Mr. Balfour came
for the Institute.

rrW.C h t
o[ethagks to t e hreﬁsr 5%"&8?‘1 rgs\f ?/% eaﬁg et

a]se to see such alarge gathering as t ey ha
Mr. J. H. Sittey, in seconding, said: Ithrves
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eat Ieasure ‘o second this vote of thanks, apd
sur you, al om rn rvrng expres?]ron tot

Pleasure efeel In av ith sto ni H

s 50 close asso rate H 8 ﬁrn rt

verey [ﬁro rratet at I be Chalrman
ath ere]d to sten to a paper on r%

rl eratron rn view of his own close connection wit

0 en cargo carrying steamers.

Bhan#s sarlaat\tr %ahfour se EZ}”?IH ouPd Lhnetto\v tteed§/
reat use to them elt sur as e

re sr the senfjments of er whe

ald they were a ver%muc rn e te I-?et e aucthor

or his-able and exhaustive pa
woup e them anot e]r g PeP \E/Fren he woul% wrsﬁ
{0 havet e pleasure 0 ng his remarks.

Tge vote of thanks to the Chairman was cordially

agree to

Mr. |vUTHVE moved hat a vote 0 tha k
Be accorde to Mr. Ba oyr %r rshmer which E g
een most interesting.  He t 4 rBa Ifour
one rnto t e matter-very care U

ﬂ]ermse olany one a)/ rﬂmTwlt Csan

ere Was no h
g g g % a faly view of t
advant ges and drsa vantages of the various systems
Mr. Angus Mokrison seconded the motion, which
was unanrmously agreed to.
Mr. B Ifour thanked th err p

hearl per ewg [
rvet anot er on Bhatron 2
a&e aSet 0 % %e ho IS countr o

emépe errc I’]S
one OFG’ThOI’OU l}/IHIOI emattero efrrgﬁ] atron
the f £ ex-

errencE ftheSou Hr?gun g?solu%d%srr them

ent
eto

In the matter, or erman w e ousting

t em out ofit. ‘ A4
Ad ecretary) said the
matterrestetefS thatWescrﬁ]ertrberspresent R erthey
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should cont ue, at Mr ?alfo r's onve lence, the
discu SI? IS paper before t?te coseo thelrﬁre
sent sesamn rwaltt

Hteetm%mt e autumn ngatr?s gsuglealaibg
uring the current part of the session was Apri

t was ultimately decided by the meetin tth
furt‘ieh |scusg]|on Xf t?te papeyr should tbgée erre
til the autumn.
The Hon, Secretary Arranﬂements are bemﬂ
ade to contlnu? Tt alscussmn ccor ange wit
ae reso g n of the meetm on ond aY ctoper
R] nd In orgler to eet he Wis es
%se era me ber$ that a hall shou eengaﬁe
c%am a eetlngs the discyssio
eve |n WIA the court sl}/ of&he onEn& ee
in the London Institution, Finspur
t ?udrtﬁlredt at members s

cus

0. What éhe
cag er tne dlscHssmn on t |s su ect, and, |
order to a33|stt

0Se Who m to at%e
thaI meet |n aper an scussmn aread
111 be IssU d o embe |ve an gﬁm-

unjty to as man SS
tUetIP;(]eSe ana que |onsp% ]JOTE 8Ct0%el' { t)e read at

It may %Isa be intimated that the subject ofepumﬂ
rrapuqe ents In onn onw1t marmeengms

rt er ntro uce or Iscussign ,on “Mon a
a journe dlSCURjIOﬂ

At o AL it o
ontrl utions on t €se Su jECtS are also nVIIGd

f
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ONE HUNDRED AND ELEVENTH PAPER
(OF TRANSACTIONS).
REFRIGERATING MACHINERY AND

APPLIANCES AS FITTED ON BOARD SHIP.
BY

Mr. R. BALFOUR (Member of Council).

DISCUSSION CONTINUED

AT
58 ROMFORD ROAD, STRATFORD,

MONDAY, NOVEMBER 9th, 1903.
Chairman: Mr.J. E. ELMSLIE (Member of Council).

The Chairman : We hw mié tﬁ-ni ht to continue

U]ﬁefr(JjiSecruSt?ﬁi;nAPOrl]iances as |§te_ uonSBo%arlge&%iﬁz.n
We wi en by rep Xlng to some of the

ask him oq
remarks made on the last accasio

I\/Li BalfourSaiditWZﬁUPfortunatB that very few
memb 3rs were present at the last meetlng,whchwas
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heId at the Londoanstrtu lon, That fact was }Serry
chh {0 ere retted, .and ethou tthe mem
ae mor interest rnr n sub ecs
dtt tofth r rs ussion. nt at oc sro
ma wrth errrn to the ar )
ecretar amso .who ha rfhe
%XR rrenceo orro ont ng ace in
amrtr)ronr(a%n ser esu 0 ensa
oar e adt e nest o es surroun e
sea water some twa rere hetter to
Lve the rrncq exte ﬁ avanrse to overcome
r tese water,

€ COITosIv on o In ?ome Cases,
10W€V€f d CO&'[H] ot antl COHOSIVG solufion’ was

%Grarrrrrata e

ensers in t amonra ste werec ue to
the é rnﬂso g gs and also tot] resence
of wood (containin ﬁre es of w rch In some
Cases were O’nserte et een the coils to eept {rt
art In order to allow free water circ aron

ore modern machrlaes hOWﬁVer rouble
ad een overcome. | 6gemai mest ea]mmonra
condensers ere abou ft 89 the pipes
rryere secure t e engds by .round Staple fastefnrn S.

qbuestron of these faste rnﬂs Wwas a point
refrigerating mac rnerz Ht ac urgrs {0 |mrprove
Rg . SQ as to minimise t Etrout} ue tq vibration

e.sur ace of the attac

by Increas ng t
men{ ttr greﬁucr Jw rctr N ar(Att[he wear R)t]r

atm tta aeocal 1S stage
% derrqo str ep IS~ meanj s of

ces on t] ackboard,) rg /Xdamson rr(]
referrin e questrPn of rnsulaton mentione
ehus s ein ed for rnsF atin pur ORER
se o rrce J( as probab uestton of
he woul not advocate sus as It was

an entrcement to rats.

Mr. J, Thom (IMembe as ngt present at
the previous meet(p% there re do nof know
much of what was dealt with on that occasion, but
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EMr Balfour has mentroned the condenser, | am
&I tQ rve ou some srogfht information there
eferrin % F tion losions 1n h
casr 95 alr maﬁhr e, yqu will
e eq R]re sure the higher t e tempe {atur
rryr eIow ress ehsthere 1SN earo
gosron he lubricating oils t] sura e for
ower are not sctrtaoh for reseres
tem eraues 0 not ere ould be
ang/ rorf] le as ara temg atu sconce ned with
res uresr suse to admit
tt e alr from .t ose cy rn ers are of the
aanc ass 50 as to ive little Irrctron as lon oa
E rn ers ‘and ca S are we water ac Fe
an o those. vave are aewrt %
ur aces, thus causin rrc ron an rto
aces uyan means ota rtt trme
quite.sute a Los on tt (av
seen instances qf'the oil ern instea
cool rngn wn t e chambers We were tr ing to set

em On fire. It was true no flame went_throu h
rln% tl“ere WsaeS C%”a'h'Z h tt%ms”éoheu eTre%ErIt
f ¥he ?Hctron of the vgves o h aces oPe%
ose conditions. . As a r the machines r ot
rve an rou eafter ou ad once ot some of t
own and some cargo o board, as ou
e a airly low temperat re eturn alir co rn
ac mthe amber er muc ower th
ave w ooling, down at_ first. u
dhavet I own all the hold t once
ac dr&rlre wo erunnr%gacontrnuo S gor\nvatt%
% Xat Irst wou? e sa %05% % on Ptr n
wasotente aueo ves Ivin trou
on as the va eth te erature ros
owder orn ere ar wa 50
dt thato In W pnrng
0SSl e t at a ave ratc a
thout fettin now. It wou be
évrsa%\e In such Mrmstances to t[ ta thermometer
A 2
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to show the tem erature %f he air |mmed| teI
surroundrng 5 v]e ome%d
ound are fitted with a ran e o to
%rees and as soon as tha vave ms o rve
trouble the t ermorneter br%a %owrn% t]
geragure rrsrnﬁ sufficientl h rslt]t e tube
erngTﬁ nefted to the ar s ace, a r {0
sca lets onfe exact atrs
enrn% ex ense of the t hermBmeer
ort seh temperatures must e Ver

est uart hav hfash 0int,
an when rden re { era n machiner
es ouI b att eco ractor un erstan
it rure oy Bl
yrefiaithy arrarctrrtoure ek
asse ou req

cylin elrwrtha u”?lasﬁ oint, an %r Compressron
0

Ir%h r the expan-
nder re a ver ubricant for a

fow t m era er are | ta ces where
use cenne lycerine, o Ver, wou
no awa S answer, as it |s ver o ubricant, n
| not fake the welght of a val of any size
ou Cogett etreas (t)so arr]nrnr%at ?rl that wou[d |ve

ﬁ ret theOngtel‘ﬂ erature reMze g HOU as

b 8 rﬁ Fl condenser tubes dete 0r-
g a?ds f coursg, the condens rs that re used .on

Ip are the submer e§c ss. N0 corros dp
a spaeonte onra uuaII the inside
ose fubes, an ave ever see
ammon ttack oo wro trro stee or cast-
Iron. ar as es 0 he ubes are
concerne ou WI|| ave esam acr &orn
that you a e with sea water an varra e
fure,” and the meanssy Iuov) fo
?tectron against these ef ects W0 e er
vanrsrn 0 epiun muN the orrnerw en the Pant
New, iatter hen overhauling ata]
hese tu es oug t not to corrode very much, ‘except
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g R M
[ar es Pf he materra ?n%a n the sur[J 0rts
are maqe should be the same mﬂterra as the ubeg

an 8 vanised, or In some rotecte
nos ubs as S own t] R nsea of
(Jngnstaped attde ?] ossr
a}n otbsurS)Bore g eens ass wn
soud e orte Ien th(yva%s 50 atr te
ane % they coulgd .do so.
re att ee st ere IS a oertarn am unt
or am of the su orts Into the tu
an t sawa |brat| N outamachf&re
t rob o the wae from the PH“H S wou causea
certain am unt o ratrn t ?ppora ere
maetes eoft] t#]e to ,g% roun o
necessarily t00 tj f<ere vY ver
cha r]e of corrosidn ‘ta % o/a . ere |s no
trou e with corrosion In th orat ve ondensers,
unles ou are using a very corrosiye of water:
H t elxg rience IS that |tumast| solution
8 ortener than wh enY ave non-
corrosrve kr water eeva(o%ra Ive condenser
ou can see 0 tene and treat according to Its ¥rants
oqoaon ntmq ance a ea ? Lh lent
h others rce 5 rrver
wateracertﬁrn amount e is e%osrte ﬁ
|ges which has to ecene 0
tances a hard s doalelrrs orme r1 the tubes whrn
as 10 he cleane or you wi not et he

esult ot the water going overt U
Fﬁ r? pressure Igr ecaus 0 ttt tfran
oar

Hettr g thr u e scae as wrt
slnr get cgatgrgens/r(t)ﬂ scarrII1 ersed CO en S ¥
ﬁ sfrequent Vr?

esge% or |s tr dr
B oprca Imales. a? B ths ther woulg
rgoo arn Wt of sc(ae on pipes,  Vessels
tt’o””'s the eater art o?s o 8racecag ”t rthe
ve se(ts get g?ot of scale ont ett}/eg of therr con-
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ensers in r short time.  The tybes have to be
rawn an ne every now and agaln, With
erence to |re rea ing. out In Tefrigeratin
ambes oar thou h it |s srb
on t think It ver rke e. air rom
e dry arr achiné into the holds is ever t cause
fire” as gfter the machrnes ave heen runnrn
s ort trmet ere 1s ay o e snow In. the trunks
tr”attmt‘ ST WL D e tagacp el ttt%tttave
take Pace on hoar ghr In“the refn erate saces
are always suppose ave een cduse
taneous co tron ar sin some urkn wn
3

ause. | have knownp. seo S nan ous com-

ustio wrt char oal i su atr n, whic evident

farte mon s charcoal, not_from t e outs)

ut 1l eart of it. The refr era |n
Inot been runné % more than

ac ine
Ertatr i
En Ire tBok Tace n the hr hest part o
chamber, e[}/ near n(ehmac ine and ne
Rt coal unker. was no li eI ood o

QX%OSES gerﬁgurseunarrsra rom I"[S O n?( eens Ip

0 wasnot ore than § thr
not have been"lr( ause o te |re {0 et er .

vrr}asraher a difficult matter to sa howr [
nsyrance H)It do n to t e coths

Board tﬁe cPotﬁgyrHﬁpt ﬁat)/vev eenentvee o senr%n

sarmst have, f enontem ear
caused the frre do n hin

dp(n carthlstrve s\gar for severa ours

tion 10 e sheep were sfowed quite twent
ra et away from where t § fire broﬁe outq 4

%al%yr stateEd .FnarErS%"e“

SAssocrate I\/Iernber%1
% estrri iatour ast eet{n%
it was.no

lan to lodge suc ﬁ' es
brrne pipes with the system tween the bea
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that little 0 space was lost.” | would
F lke t0 .ask rh @a??oﬂ at woul bed ne n. a
Vesse tt?d with chann bea 5, Sa o’ee L

Bn each frame— rnstea of the larde
Eams whereth1e were rtte one er ot er rame

the sh
rneees IFhutwrt h hanne j)eamwefe‘r sa{

jeryrnsr&rﬁtron foyl r% or 14157 ek

accordin Balfour’ ar S as
he mos ffrcre trc ness co stora
rnsu tion.. our also sp ctr n
rarse a arns 2 system ont e roun
G e b
h vrousm etrnquIHesho%fir estateI ?r]voui

arr9 Frurt o ch h th 5yS

enecessar tq have an a crtron t0 he rrn

at_are urre or me car oes

mentjone att e_up-to- rth stem
e[]a tatter 8 LP

was tor.the arr {0 gasse was% ﬁ?ﬂﬁistaswﬂﬂ

ont nrn brine.
erb fan an
eco rne oas ff e temRer ture
re uire rt or c eese. elieve that t h
S under

Q_Q;D—-—o-

cerIrn and own he sides

ﬁare shut o anld dadw en carryin c se

ruit cargo s. .The aél rftron%I space ﬁerlb (&
about

ﬁena&ter‘g l es i es rn o %
ons would'mea eE[h)anent oss o rom twelve
%hr ftereunnn?h]S Ohe/taleen carﬁgos acre ’ us?r%r\ 2

gmanra ere £ ve seci wourfl only carry 6huH
ggr rl)dgrrrlenvoyaqe urrpﬁn earow%sra oInt wart
B o bl Lo
a]nq%s Qer pgf)gﬁhe er that the eturn arrfrom

di houl etaR:en rre% tot atms er
rnstea rnto the machine [ Ba ouraso sar
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hat with th h
LTI e L

ot t r. Ba eant to say t
and meat were Ba [ the same hold w tttf] the
ar onic s stem ut(s ¥cou|ﬂ becarrre rng erent
sas ith th CW al mac ine. nanot er art
ﬁﬁw a our said he woul avrete f
are keep their wat [- ﬁc etrnnD oroug
we ceane 50 as to recue & possibl IQ‘
explosion, . [ g urea%r d at ‘advice, alth ugr
wrt machines' worki wrt barr ress reit<
was no nee 0 eart utt in

t%?é’égsé’ thtatethce/ AOQ?ercgEPctj be takrfntt% f {0 tacq?tra(tje
the cleaning of the Jackets.

ask ’\|<|/Irr % aFfohree hMte ngﬁgrvasraird sh?ns/\rla?ajtl%nlslk(teh g
were lise on oar shi especra as {0 t e thick-
nss d recommen an emer used.

r. Ba our a mentioned the air space. ] hat was
i uig kL adngn oul
n]frh/e S%e or again h rh ihga \%rrtﬂout an aerr
sac rnte veniny. he at ter met aye as good
su ts 50 long aS'the Insulation was ep ry.

W. H. Flood (Member) said there Was one
rttIe ornt tat occurre to” him reg thg
ste s rpe]s econdenser %ntrc
rend made a remark a
gectrrc weI rnlg| conde ser es ang also o
‘[ Prp 3 new tthat ess aII
at other ectrr&allng] %
qhte]rrt bes or ears an g
was Tight. w e said. a t they un er
cons ratr ome {i st the rdea of elec
frical rn sf or stenrn s in varrous
aﬁmult “0 SaI ur ahree toor\r/grrnerY
cal defects arising through the gastenr
ol ooy oy e

attac e ordrrgary way With woo
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rom his experience of electrical matter Il

ewom sa()etttlat |et Woul nlo be vesr He{tﬁ?t}/t
thing to do, : Pg It would pe a'very
8 especia Iy W|thcos systems 0 plpmg

sp gA | gwaretﬂ T f teniws leggtdrtcgﬂ?/
cielg \m Bg et hat, he thougnt, was a great
st er 9

theth)ta Va |attons 0 tempgra ue,

;E]I ob ndﬂ Sfu s, and vibration on’ boar
B t
o

bi
wmé Sm t It was a.mistake to rpnajlge
a Case 0

eratu?lvgrem(flt%ﬁ?s%v% CO\ t‘t)tlgse V&fl%thﬂS

wootgrt]) fween the tut)es was ofmePnlgrqet |9f
A Gt
l% ace be een those .coils o? C H
ouI st o ever, that | stead f s woo
o y india: ru e new
t a-rub acer wou s nd t
ct o an sea water a it lost Its e StICIt
at oW temperatyres ere ere much vi r |o
on any. pipe at t e Iower tem eratures.it w
ver le ‘matter to an india-r
muhth same aswsu thebraeoa |c
tatt | la-r erco notgetotopa
at We0¥ec Veaver |m r I|nxture and e thou d
ﬁ dp 0od de F of ex grten e vvpﬁSI?HS re gtr
machind. He.t ou e was amongst he Irst t

use t at ‘machine e must say fnat there wa
P H fime {0 ytf] resent. ?—Ie

1F F‘er%’éﬂ% ere t when the menced
Y‘? eratio reaMwaJN 0l eaot/tt comparati ei
e B B
mg as for rovhsms one of the old %% man
i Sl o et
V\?ﬁS a htgh clf}t)ss ma’tll steamer, anadctt vsas S I|?st
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tr/\? he machrr(tje The meat was thrown
r?on the eck rnstg of bernﬂ was
srm P ot

he sqau ‘t5 Ipt Irtrsse woandrthon ah
yleat er at th

mouth theef“trrne ﬁta reatg t OWrrnetaot
quhrou rng onéhe% l;w?tere It

e i et kb
|n af I%Sh u [ ?]
e Al onaememh hgrf

E qut any nstructrons ne a eare 0]
“o much a ut If. CI-tI aoun astettrl

new no Ir sim a a strat
mus?bteh% eev(\:rir I<e fort Setr Fqéy r”}q rh
et qver the dr h @% rppEnter t
?onstruct as oott arr %( |sc a e to the roqf,
rxrngﬂrt to the over ead de

e same as IH
odern systems, and harg openrn%s ere aﬂ
t ere 10 |strr¥rwute the alr. oking . Into t

m?mbetro?ne t%eenI’OO?unUdS'[ tpat fI ; %jeV%rUSW?g
e glteratipn, and witout usin e thermometer,
ut sim feg INg, ISCOVG reat variation
n the te %rature € C am er as not a ver

ar e one nd as t eat was used U
ore s a(ce e found ﬁrat It took many mgre revola-

“0[15 eee)nt ; te[n re%artgrehe%vev)nt deck Bn W n‘,ﬁ
Ehe el evre OrreSIr( thermdpﬁreers S0 as t%re olfrneé
omethqh)g ﬂ( rf erenc from 6 de rees
rom f foor to the rﬁ ﬁs aﬁter heqwooﬁ
tnosg teﬂrdperatur that rPd“tt ot 10 lea

ISC [Hﬁ ﬁ\leroo a terwarif had no
Lurt1 eJ t avrew to cur ng the space
ed C atca Vé‘ﬁr au ue?raeerttHg y ?er?terﬁn
h d“fe c?t at canvas Eh e ?oun a great
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ey T e 0 A
utions that a een nec r eore tat
l oe?d aNaSa ergcteglt vlr-rIe ther cgn0 earS
ounra Sr tH é% macpt?et ettS V\gh
onsrder the safest In the an so en rneers
ever een Wit t mmonr mach nd
ossr e mrg e e hiase arns a
stem because o tro e arl rng
ammonia escaping. was Why “he as
question, houg he cou scarce x ect
ansv%esr i “ o ever ng\?v to r
Was a re SE%FH er th[ou%v(\}ysletao%%ottaet r%S
oin a e electric

h)vglﬁsm 0 dnes but had never ad erence
%f nre hgeratrn mach rner ﬁrpoaip
t}ecoup\T q?] wer g th] sstem
eltho“g& e e trrc w 99 of the pi eosW %sag
Sﬁ poser to get at th/e rofnts Ei? ?%l? took Vg cg
cou oPrpf[ fnear. h rrst t U
h ?rlt ]atter to lqcate that ea w en
e hori e rste hcrjltr He drd%tcgeue o?rr?cretrvrarla@
ra?re'tont " ) I e
one some Ing.a outrH dg h ersc n-
BSCheé’r romateewr acee elrna tpaero ar? Vgoewe awa
In some ot erg lace. gn atgrnstan e t e y
ere and sto awa o:) tg

e re aceﬁd %’e trhougrrt t e eno{rngers must

a._sofrowful joh onthe station.  He cqn-
e e o i

8rrnc& pal hrngn hoLea
Ceaurt e e tt.%nm‘%sn”u g 1 og
?mportant feeature and, as %?ourahé n(]
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Would occu% H}per itself, He ad no doubt thaé

hort time EIrﬁX enmtha eBartmentwou
eab fo enli htent ont at subject by .hav ntq
ractlca te s ade n thetr é %rator msua

el i ool
Htpease to take art |gt exPenments angrhg
t certaln the ﬁ 0 cope Wit

see an difficulty so far as
nto thet eoretlcai omtsym &o tHg

m eraH
Hsulatlon was con erne but theI 0 |ntﬂ
vﬂu stion In a th oroug ractic waa/

new that their a |cew?muc re WaP t}ant
rom a commercial point of view than what their
theory was.

roJ. Pri c:e AM. Inst. C.E. Vlsnor he
wougconftne 1S rem[M( omts Q %éﬁ H
raJse { evening r. a our ad commence
|h the ﬁuestton of expjosio s Those ex 0S| ns
hought. would be oun defc X
to the a3|f|cat|on of the 0|I se q bn a-
thon of t eco ressor e (%ou scar? concelve
at a quantity charcoal . dust that
mtgt raw in cou be ntn utory . to
Eosmn he tem etr@ure t(na compre m&

goure V\(Iﬁfism t Sgsgllrg mO| mo[kgne Spe% eJ
recenﬁ L Cl% 5|on to gse air cosmPreﬁsors com-
gre?smé pound s;ﬁer shqbuaﬁe z(ain even
Eressures t an oun J at In
ol%en(tn%l y Falnftc%c hon t(tjtenreﬁetv ra distinct
ressor Sged v%tyreoveer Y waeSe cket ede a'[ “one
E ar cse t% dou hat the sm]og
was ue to the 0| that was used fe
compressor Was in use alr to an air Jift
tounett eyt d ATNT A
|n J ﬁowm |tseﬁ

assm throu emac g
e su face o e water in t e settllng [eSEIVOIrs,
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I
uslng that 0|fthe ha neaH/JsmashX the n%
f o Y
t%“gn e, o W wEte
e
&<cesst erature W¥h ?)rod cste
Htentlone wou_ ethou X
e Kert/ valves v¥|n ec |n er on t e retur
ar|a h |tharunde compression
SR I o g
Woh a|ro theent ecahenc o |n er eh/f]eg I%B

;i) rat ure ntion
heen eﬂ ocal action In regard h]e con-
enser colls. He was not famill \glth the wa
e}nn enser. tub 85 were fitted on tfoa[) g ga
t conmdere] that 1ron and sﬁee fu esw re fairl
sensitive to heat a t(s resu tlneq nsion . an
contraction, ewou |anY c concel ea
orse wa o sup or |n them nIposh |or1)
shown 0 orton o the ac qtar
which was stretc ort of
tone t|me It wo 8 ﬁ at ano |me
ver g ht indeed, d not see ose
B Id né)t bﬁ sus ended vertical sus enders
elleve 0se " Vertl sus enger werg
use n Bhore con ensers ith regard to wo

str

a etween e coll s—s ment I,
%(t 9 and |t efect It woud be r (b er st
|n | trace the caus e | ea
estte |tse tg im that possibJy one,¢ usemlg
act that by those p| ces 0 nt

e 00 t e rJ
the water was somewm d R
|nterest|n tﬁ know which side” of the ac |ng t
upper or” the Tlower, seemed to have the “most
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corrosrve effect. They almqst |nvar| bly found t
cctﬁdevr\tlagrratn \rve]aater ﬁrtlr? q in Wayterrh J
Been umg es to gump| thatw ter
rou 8 ! enslenr t|atmo[;f aft rv\v/gp sewen?dt) iour
5 W terv\r/rvouiegr%wageate nv80 otg tehe0 CflrJ ﬁt egsults
: ataeuﬁa Syt e ek e
or corrosr g/ Ar?atron of the t% eT
da tion once coyn ncg went on accumulatry
reessrtf?n“‘)“ m‘eemta 61 of re‘ aCtt%’t very
provr s surtacet eoxr ;fse In turn
ewsHpartrcuIar tnterle rytgere erence made
to rice j”ﬁﬁ insylation e] uon ”}
artner 0 a IS

Eurﬁa:eusn ortunateq that. ric nus s cou?d not
s rcrent ity In this country S0

su o erpt hat e%t Ettnad not one v
to |nsuI one e a
saes ethou rt woud foun tat
evau very muc Propor

0 IS %Qcmsu Ftor U OE sea
uﬁﬁBgtarrw C ItﬁOU?(? eqﬁﬁpa g COTAHjIOH

foma tun
ce_husks, agerpetrteenP”rets\?géhrc ron rrns (iauE
o

tIo
%ch Insulations that they knew o
ewas any ane su rror 0, alr | he
quite sull, and avoid
acut r eta IS rn convectve cyreents.
agtpwer no rnouoseIn (?eer rgmleSt %renPt atrons
%\ e\r\rlcan companres rre a F H
car oad

f sr hy put 3 0Xes
Tr? ie t e/np E]\?e those  boxes wre
|cr y rge to allow crrcut tion of

a reb cqnvection of rcoaI woo
e fs, an -halr,.w Fn used as.insu atron weré
dependent principally on”the air t at could be
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pccluded amongst their particles. Th st speaker
e rrrrr'cghidea i
used bot? and air conden gg

r sybmerge
presume (fso ?or Hf on oar Bwouﬁﬁ have een
aractrcal A ave

ossr cerfainl
een and he elrgved i h ya
ﬁt a ar ec rsrn use wada S w ecJ_Er
ra we ver ucce
emen ad s eec rn

eaaerlo res so vessesm
aave ver Jac the were not us %
ut in. t]e te hemsel veﬁ e
ere either u sf or coo rnd rrne or, In shore Insy-
atror]s Udﬁ% Fcoor d which was su seﬂuerﬁt

CIrl (5 a revrous meetin a
fefetreq. o the problem separatwrnﬁF the 0i
:

carried qver In sus ensron ann with tfie compresse
ases. ewas roblem ha not
et been quite so vedh d a HO rm
eans of chec a orI an% althqug ri cou
eck a ortron cou not chec ewhoeo It
verﬁ/ f ol se ators use ?team ad
tshey at_lpartr ar tre ent of.the oil In
resE arr H { say, eore sitting down,
that rsteir wit rnte se rntere t {0°the e f(
ere ce of gentlemen who were reasy tter qu
t at ver ex rrence to ﬁr ?n t at
ect an himself thanked
op ortunity of listening to that experrence

}ntendedptgl%ienr% Sﬁnr'tr;r]rr Emelgb%rd%srsghd th]aet he%/den?r?%t

or two reaion st of w ? was that he wa
En otunate not ese t at the atmeeHn at th

u ro the secon hﬁ ha
sald a goo ea at erntroductrono ou

R e i, e hr
a v

H th ISa%rrerﬁerpe to rndut?eord?s]cc&sgdp
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Balfour’s pape as an excellent one theoreticall
asarjispa\? F rbu tthesamehmeﬂa?
ca

a‘l new olr cou Ive them a qredt
a ount o

Hpraclt ex erlen e, thg result h|s own
observatio a ev mn ma lqw
gractlca Ffor ation reﬁar ing an

stems or ¢ alr nes ef er[ln g 10 IE %L\gg]

s Tt 100" i He o hat hout 5o
er squar Inc/T was the mo effec IV€ SSUYE t
arr the dry air machines. a ur a
HOIHG Qut the’ causes 0 OI’I’OSIOH Wi

teaa?rlﬁO'F?hXV c'o“.ﬁ U twerenE:hreaé afts 1o
?ace a?[%was %Ogood eal 0 B at!on? ose ois

gm rdship, which woul ver sMo

to wear and carrosign, 9reF I,

as to the osmon of the clea or steadé/ln%
ese oae to pe suspended in such

waytfﬁat they could expand or contract, so red cmq

he HC'[IOH E{)r wor '“@6’1 the colls. a did .no

row muc system of refrigeration,
g

e i
e, WL i

n een t ebeams
tﬂT ﬁeam i erew SN0 mucrr] ?
aaaa ?aaOMWMIm
P space at thes | SSIde !P/I SI’ICE had saqg tha]
L e g n
alr s ace bahlng the insula ?(hn %oulg% that
wasppactl ally done away with now, Ian at g
ﬁ( place

8?r%%t?y n co;fta%t W e S S v

[P oint was that the air. was not
still under“tﬁose C nHmons It Was mrcu?atlng

Mr.. Smith, c ntmumg sald if the alrwerefmrcu
Iatm%é 51 ourse,. no. advantage—in fact, It
was a disa antage or it allowed cotrosion to take



VOL. XV] 17 [no. CXI.

e at the shr ssrde ecraII when ther were,

ere ofte e venti in the side
vessel. air cou st |tw S an

exc ellent non- condui;tor and grove an a van

e Loyl e O e 'v’thfcﬁ

wasavery ot Favclen an the vesse ovrn or

severa it was often very diffi

the tempe at re own and neces |tate the extr

runni e machine. In such an. instan e

thgg/S p tte grrI etsvra/lee t e msulatron n r

Benefrc?al I’%heare/r touc e u o ﬁt
0 ors

stron of the stead m ondenser
ste th e ctron o (omre Ind |
t wou e ver not
dr |cutto ut in, harer a Io o
|sc ar e co tr |
oun n‘fer em rature o
ﬁ out n

th no say,

ver how ee tatho nteroo i

w |c P/ V¥ t eH ssembe he ount
wou

HE bet weeH eto a?rr nh rloorhe te %Sr%%]nre

achines oug always, to be paoed ¢ level

bo
e comp rtments that were msﬁlateg
wrt lh machf\net e air qu wa stﬁ
discha g 0w, sometimes the machine
Was ge t un r a comp rtmené that wa
ms e ak% e cold air ascen
a]rr fescen Y extra work, an
at re uce e ICIenc he ﬁhrnet a'ver
grea ext tt shipo nﬁrs and t o[sde Who con-
tructe gn erating’ mac mery wou f e that
”50 %%nﬁl erre'oanref! t%resaw?rlrjodre that lelrt/te?rrsavI
ht\)(\r anFt)rr %St 00n. the same rl<gas he
ad start ont atn |ve FT ore
Eractrca mts t evr usefu
: |scussron m ntro ed some

EOU'[ the est temperature to carry utter W



VOL. XV 18 [no. CXI.

n first commenc (1 to gx éportbutterfrom Austra
eewas con5| erable qiv gentce of? |n|on
noInt charge 0 |st trta
ents tot |s cou h ﬂ rw/ |nst uc |ons eret t
e temperature of the a

sto
Ven to un rstan that it wou smlja tter
reege It h réj ?t as, however %een oun rom
ex erignce that is not the case, e& te

exporters now ask or It to he kegt as Iow S
IS verY conven ﬁ” on.a lon aﬂ e ab Ie o
arr}/ rozerh ut it is n ve the same qualit
a] it 15 thawed. Durtn? prPcess oF rezd
the watery portion 15 sofidifie ich
Htevg %teﬁ the component gpartf and’ .when bein
ed.those ﬁ(arts everﬂ(s milate gam terBsu
emeq simply skimmed mi a gteat
toh ablet carry ice cream hard frozen romt |s
countr for. use |n a gassen er steamer. In
tro |cs bt{t it must Pek Pt as cold aspossible, other-
W|e|t 'will lose |tsfav0u

h nderstand we have a visitor
from ﬁ afeaf%(nd Itgerﬁa tqe woulad favour us
with some remarks on the di cussmn

criticise what he had orte3|m
reasont at not ad suf i ence |n

rl

mea %%tt ri?g and wﬁh ?—?a l? Iyanﬁenalvsvo %w me j’tg
ot tere orlene egrtr%net/reltptél n%nha N ¥emarﬁso
esu I-( \P ttfle& that hehag

ano oru ofvttttrr]tucrh% Itute_premises
trhe%%teo roducttongtot ﬂon Scretary

had one thve lteanrgitﬂ at]dth]ee tPeOEHg thlshea)tph”e&

t¥tr ames aS|r (New Zealand),. said he did
nat. feel %are {0 tﬁ (Pa}tt in. tﬁ iscyssion, ?r
ear

ma e rekusdl » ”e errt A |esﬁx t?rrtlmr%natts rtta?
hey go f lé t deal Wltﬂ the a([]mosp eric
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g perar eb“ctob‘fdg%é’aer'“tvhtehat‘rxvu Sé“&'hﬁ'ff i
dheen ke il B g
Bresent itself "to them. Mr. éeaF was q¥|te
Eecé n eSflI tﬁ} %hey on have %
trla ut that tria F e on the. rlse 0
mosphere and not below It rr\al me |0n
ﬁ what they had "i VIew.was to deal with a (W
i Tl i
9 ¥urﬁw ea W|ﬁ1 8se f(ns%atlons re U|re
efrlaq?(ratlon ]p wou [I Ol? ?tu |tK
remar %I ﬁnX mem erw ut ga em
mtot e a start, t would on
exa ?asea to iaccepta IS assl ta cg wesreaglﬁ\})
Lave’i'“@f?“ds?ognéﬁ%{her A
ﬁlld havet ef?nestvlvn Patorthat hg New 0

Sheaker, repIYlngto Mr, McLarenaremarks
i AR St R T
han %yrefrlg ratin ﬁ ing \p]/%: 213 %ot averg
exPreyn%hve Efale tae t ou[gh they would manage t

ca e whole thing ou
T eCh . Before callingupon Mr. Balfour
forh|h x}r[ﬁfsn any otﬁer genﬂ r%an any urtﬂer

remarks

Mr. Shearer Weqave had §o man varhatlons
of air spacm% in_nsu ome}] es the a%

ion.
emsILPIgti%é ?qw vaet l?rtmwn 0f a case

V\Pacet V\rlga on er times ha
ﬁ%re theqnsu ation was 14 in. thick.

Mr. Balfour ; They were experimenting about
that |rmea our 1Y P J

Mr. Shearer : We got good results out of it.
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R/Ir Balfour : | notice that we get more alive
to the laws of nature.

Mr. Shearer : That ju & ?t shows the resource of
n adne en rnegeIIV f tr(r%t l%x lence was th aJ
oma?< ere?orm \?Ye were no r\?feb er\{V ﬁ
errgeratmg en meer or the a vantaoes made on
E%ar as all due to the maringe en He?r

are beﬂrnnh (\]r to think so now, a Ru% or
some years t eu a enot recoqnised Us. eewas
Et ms ance h e’f y rcﬁ ach)rrr]tterathatbegvtutrhee
Rwe must ut th machinery aBove thy

natur 0 the rest” It IS the {aw o(%
gravr tation.

The Chair man The dr%aﬂer that we h%\fe hag
from M{ alfour is one {nos valuable an
Mctrca ones that has come b% re thrs nstrtue
en this Eaper comes to %ne In
ransactron and r e a some of our
om mem ers, eel there r% Fome
anta advantage m ea-going engineers belong-
tot IS Institute.

0. Watker (Member), referrin r.
Shearer’sAsu estion t at(mdraru be J&rﬁ%m)
nserted beé en the r sald t

rea tpahJ r e USes. 0 n latubber,
eto hem f arub er ost |tse strcrﬂrata
efm rat rB da tife

of (ndiaru Igam wrt re r toeectrrc X
welded su orts 0 teprpea 1pors r
Involve making the pipes hard-an fast xtures.

Mr. Balfour: What temperature did you
mentron7

at rovrd%d 400 h%@“ ounlgqo thee thoeusgt})]t
pe electric wem1 ng tﬁ %e supports, 1t wasD E ver¥
good way.
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alfourthen rep&/led tor he varj ous U stlona
la toteieriosrlégsgl thealr com ssm c mders
aﬁgﬁad SU Ertedﬂls rheor mre 58 Yn ﬁ
that suche 0sions were. d ? el ntlono t
ses In th eav col\erreP?]lon C |n r alve casms
earee With om that the most tryi
cond| on for refrl%erl%; mac mes were when the
were co pggF own tartln wit atemaeratur

question was alse reqar |n9 thg

G e e et e
ave l)een cause(? % carcan ﬂrougﬁ1 Rontanegus
weve ?

ade charcoa

us on, %pp frei

rﬂ“ has nogC Seen 1proB cooled thaﬁ there
?Iy {033' jjity of sponfangous combustion,
n all’ cases |gn|t|on or heatjn oes rwt

Oﬁgpc;oa Itthlenreiell H LEe notfeurth r nsE of thlsn turf

[l o oar glc arc?ess time orl?: OSts
ﬁ%ﬁexgnerlgr\v’\ém 0 th% gné@grsue O?;mved f%Ees irec
ev1 e to S ow that |res % occurr (? 3/n oarc%

B roug ontan 0US ustlonm e]carhcoa
Lnsl lon. ere |res ave occurre eé/ ave
St °”?ucﬁ° g Dee L 0, CAraeous, creu-
YA i i s o R
n such agcondltE)n i a{ rerA tr B ﬂabPe t0
son'ﬁaneous combusti n ari [) ofher reasons

L
£C

E%rmeé) Ipes betweent ter
were n ewo no s

ﬁ eve 'pract Ce, t in gx/ e ves
rege t %a\t;eegymséonv eraéf) 2 mo carJO 0 Space
ﬁfl Pa?lenden ad also sald t at Eln ofgcha[r)coal
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WSS, (15 MR o e
was X|P] ined to thfn[< at it w% XI% ﬁ
xHenme of the construction of the shi g hl%
n egi hat amount 0 O’nsula¥ ?hmaaerl 3
tteél he mnermost edges 0 rames . an

S . were im orta omts requirin
msu ation. TF\ese etho;{a ’M et su(#lch
insulation was on

WOL{LﬁI?HvoIvTehe? Q%”E’é?%f" reat PmrP 'ons ang [hm/
not do justice to it by on B%(m at It.
éﬁ rrym e|t er _system therg was up-

re t ea space en p [,

i) égmf% [ aaa"aaaefg 8 °*%a'a'g9
overco ? YOUk Innumera %]SOI

were %na/ ap%roac crewe

a%le by tongs.
1S|nts bﬁ tecaus?o mych anxiety when the
I}/ vg/s l% nﬁgr glrcmsan i I9|\r’1veeenr Wé?”% |
F rn . Ocatheapeert[a%%baEgd ine uerp Veow I
gl e 0 gl b g
comprg %n s&tem Was pro? W;pe most efficient,

Whli\a rice, and hou H S{Je% e

5. were due. to res are

mae in.co ec nW|t |s su ect r
redp Wlt rce § at the cause o a

eal of tRﬁc ros;n |ch ta es |n con-
ensers, etc r a (F stl air as
ere

e| 0ad in ulato e air spac
rﬂageﬁﬁl S S| eco dnot econ5| \)e p5|?
a|r es ms aor IS a. m er| w |ch ho S
alr |n minute ce v¥|h|n |se Ith such an
Insu ator Ci air by connection currepts Is

Brevene Watlgﬂﬁarer %ve an a count or NIs

xperlenceﬁ I’IIE? € eally Slage re r| ra 10n
on'hoard Sg UI’I erl GEVIde WaS
a victim of experime tS yet with nis TESOUY
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Was able to surmount the dIffICU|tIe%V\“th0Ut tg e aig
th R/Iexlnert manu acturer alfour said that
acla ehn had r errgd to a most ngt%ortant

o i WL

IH e Wa uel testin ewciu a

Bey owt u the tes of msu attn materta
t t IS wou re uire financial SUP(P [n con-

cum%adhe wished to than them the Interest

they had taken in the discussion.

voEeM?rgnfhanks thteh\égg?orr%fose(h{ItTaé erly P eabfy

édtnons i é)h i 8 e 1o it A e revg‘h%et
re gJeaty Ind

hﬂtst ¥]IS indness me%ometn N to trtaeé 0}8
ﬁnd COH“”“'H% the dtlscqhssmndg e did not
now. how they would have_do

ne V\ytthout |
carr |rn gg t(he dtscuessui he SL\btl gtlvsv%s gt‘htﬂ
“t%g& Sl i ftt i

0 Bt R B R e

Mr, SBearer secolnded the proposition, which
was carried unanimously

Mr. Balfour having acknowledged the vote,

world

irman. announced t adt on Mond
November(;é the re5| twou eliver Ll
tial “address St the ondon nmttute |n%)t1ry

o t ey
Bragt \z/teswﬁgglgpaper on™ E1in ing Machmery and

A vote of thanks to the Chairman for presidin
brought t he meet?ng to acFose ! presicing






