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COMPLETE SPECI FICATI ON. 

Refrigerating Machines in which the Pumping of Liquid is 

Effected by Intermittently Increasing the Vapour Pressure. 

\Ve, Dr. LEo SziLARD, o£ 95, Prinz
J·cgenteustrasse, Derlin-\Vilmersdorf, Ger
many, and l>rofessor Dr. A.LDERT 

E1x 'TEIS, o£ IIaberlandstrasse 5, Berlin, 
5 U<>nnany, both Uerman . citizens, do 

her by Jeclare the nature of thi lllYen
tion an<l m what manner fhe same is to 
be performed, to be particularly described 
and aserrtainctl in and by the following 

10 ~:<tatemcnt :-
Th e co n truction of continuous re

frigcrai i ng machines of the abt~orpt i on 

typt• has hitherto been impeded Ly the 
n eces~ ity for special feed pump~ to con -

i 5 vey the liquid from the ab~>orher to the 
IH':df.'r or st i J J, because of the consi (ler
ablc posi tiYe pre ·sure usually prevailing 
in the st.i ll. 'l 'h cmployru en t of a speci al 
feed pump is too expensiYe and culllbrou s . 

20 \T arious proposals have been ad v::t uced fo r 
dispensin g with a . pecial fred pump . for 
example by connying the liquid from 1.he 
absorber to the ·ti ll by mean of as('end
illg huhhles o£ gas (after the manner of 

25 th e mammut pump); hut thi .· , and various 
other suggestio ns, proved unsuccessful in 
cases where the po itiYe pressure in the 
st ill i ronsirlcrn.ble. In order to grt 
round the diff:i culty m question , it has 

30 even been proposed to ahnndon th e prin
ciple o£ operating purely by absorption, 
and to construct. refrigerating ma chines 
in which the pre sure between the absorber 
and still is balanced by means o£ a per-

35 manent gas. 
A similar diffirultv to that encountered 

in th e absorption r efrigerating ma hines 
is also mrt wit.h in machine:; of the injf.'c
tiou i,vpr, s1nre th ese macJ1 ine wou ld 

1,0 nePil a ::;pecial feed pump to pump the 
ronclensate hack from the condenser into 
thr boil er. 

'l'he present im·ention enahleR special 
feed pumps to be dispensed with 111 r e-

45 frig·rrating mach ines, even whrn consider
aLlr dt>grecs of posi t ive pressure have to 
be oYcrcome. It provides a refrigernting 
machine in wh ich a liqu id is forced into 
a chamber wherein a posi tive pressure 

{Priu 1/-] 

exists, characterised 1n that the vapour 50 
pres nre 1s intermittently increased he
t ween two closure members, by warming. 
As clo ure member there may be employell 
a YaJve or a porou substance from the 
capillarie of whi ch the liquid is not di - 55 
placed by the po itive pressure. 

But in order that the invention may be 
clearly under tood, re£erenre will now be 
made to the accompanying drawings. 

Fig. 1 of the drawings 1cpresent dia- 60 
grammatically, a typical embodirue'nt of 
the invention, m which 1 JS nn inter
mediate recei Yer communicating through 
a stop valve 4 with the pipe 2 leading f rom 
the absorber of an absorption refrigerat- 65 
ing machin , and also comm unicating, 
through a serond stop valve 5, with the 
pipe 3 h•adiog to the . till of the mal'hine. 
'l'he valYe 4, 111 thi en . e, is arranged to 
close whrn the pre Sl,re in the rereiver 1 70 
exceeds that in the pipe 2. Conver ely, 
the vnh·e 5 i arrang d to open when the 
prrf's ure i n the recei>er 1 exceeds thnt in 
t he pipe 0, the pressure in which latter is 
thf.' sn me as that prevailing in tbe till 75 
wiih whi ch it may he in direr t communi
f' ai iorl. Thr arrangement operates in ih 
fo ll owing mann er:-

J;iquid roming from the ahsorhcr flow , 
hy "-ay of th e pipe 2, through th r openNl 80 
vnhe 4 into the rercinr l, in whi ch it 
ollects above the closed valve 5. During 

this period the walls of the rrreiver may 
he cooled hy means of eooling wntrr. 
Thereafter the receiver 1 is warmed, and 85 
the vapour pre. ure of the liquid con
tained th erein n. es. A a re. ult. th e 
va lw 4 clo:es, anrl 'vhen the vapour pres-
sure ha . risen to such an extent as io 
exceed that in the still, the valve 5 opens 90 
to prrmit the liquid to flow from the 
receiYer 1 through the pipe 3 to the till. 

It will be evident that, in this case, the 
liquid is confined between two stop 
valve: , nncl the arrangement nece sarily 95 
operates intermittently, inasmuch as an 
mcrease w th e vapour pressure IS pro
duced, from t ime to t ime, in th e receiver 
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1 by 'Yarming. ow, although the in-
cr ease in the vap<mr pressure is neces;: _ 
sarily intermittent, there i no n eed for 
the warm in g of tho walls of th e receiver 

of the liq~tid syphons. over into the p1pe 
lG. As tbis pipe is permanently l\ept 
wann at li, the liquid that has syphoued 
over is evaporated there a nd, as th e r esult 

5 from outside to be ell'ected intermittently, 
as " ·ill be hereinaH~r explained with 
refenim;e to the eml.Jol.liments of the inYen
tion according to Figs. 3 and 4. 

Fig . 2 is a diagrammatic r epresenta tion 
10 of a second em uodiment of the im·ention . 

In this case the pipe i coming from the 
ab orber and eYaporator of the machine
or from the co ndenser, wh en a mach ine of 
the injedion type is used-i hut off 

15 f1oru the receiYer G by a wall 9 of mi cro
porous earthen ware. Th e retei>er is simi
larly sh ut oft, by a wall 10 of porous 
earthen ware, fro m the pipe 8 leaaing to 
the ti ll of the ab orptio n ma ehiue--or 

20 tbe boiler of the injection machme. 'rhe 
walls of the re ·eiver G mo.y be cooled by 
mean of coolin g water wh ereupon the 
liquid fiowing tl~rough the pin 7 will pa ·s, 
under the inliu Pnce of g ravity , through 

25 the eart hen ware waH 9 and coll ort~ a; \Jove 
th e earthenware wall10, in tbe receinr 6. 
!Said wall 10 becomes saturated with the 
liquid by capillarity, but the positive 
pre sure in the pipe 8 is not able to 1lis-

30 place this liquid from the pores of the 
earthenw re wall 10 by gas and so force 
it into the receiver G. If the 'liquid in 
the receiver 6 be now warm ed, its Yapour 
pre sure ri ses) and liquid ('an no longer 

35 pass from the pipe i through the earthen
ware wa ll 9 into the r ece1ver. On 'he 
other hand and despite the positive pres
sure in the r eceiver G, th e vapour ca nnot 
eli place the liquid from t he pores of the 

40 earthPnwn.re wall 9. However when the 
pressure in the rpceiver g rad uail y pxceerls 
the p1·e sure in th e pipe 8, the liqu id will 
be driven throu13:h tl1 e earth enware wall 
10 into the pipe~ whence it tlmYH into the 

45 still or boiler. If no furth er heat he 
applied to the rpceiver G, that vessel cools 
rlown again anrl liquid once more nters 
from the pipe i. 

}?ig- . 3 Rho" \' a third embodi ment in 
50 which the i ncrea. e of pres~u re in the re

ceiver proceeds automati('a lly in a n inter
mittent manner. Th e pipe 11 , lf' nding 
for exa mpl e from ihc ahsorher of nn 
al1Rorplion macl1 ine

1 
is Hh ut off f rom the 

55 pcrm anPn tly rooled rec e1ver 10 hy 1h e 
earH1P nware pla te 12. 'l'be receinr 10 i 
proYi dcrl " ·i th a branch pipe lG whi ch is 
clos c1 at the bot tom a nd the lower end 
J 7 of whi ch is permanently warm ed. A 

60 pip 1 I acting as a , syphon, le.ads from 
the receiver 13 into the pipe 16. At first, 
liquid flows from the pipe. 11 through the. 
earthenware plate '12 into the. cooled Je
reiver 1p. W hen the 1~,vel of the liquid 

65 riseR a~ h~g~ . B§. A~B , a ce,rtaip. amou nt 

of th e increa sed Yapour pressure> the 7(} 

liquid in the receiver 13 then passes 
through the earthenware plate H into the, 
pipe .15 wJ1ich is adapted to communicate; 
fo r example, directly with the still of an 
ausorption machine. 75 

l•'ig. 4 is a dia grammati c repre:antatio n 
of a fourth embodiment of t.he invention. 
In t his ca e, th e liquid first pa~ses, from ·, 
the pipe H), through th eart hen ware 
plate 20 and the funnel 21 into a tipple 8(} 
22 which is sho" ·n in tb e po:-; it.ion it OlTU-
pies wh en tilted over to the righ t . The 
liquid then collects, in th e first place, in 
th e ]pft compartm ent of the tippl e <1 Utl 1 

when the latter has tilted OYer to wards 8& 
the left, is eli charged, partly throurrh the 
pipe 24 into a permanently warm crtvp,;:pl 
25, the bulk, however , into the bottom of 
the receiwr 23, where it co liPd s on the 
earthenware plate 26. That portion of 90 
liquid pas. ing int~ the warm vessel 25 is 
entpora ted therein, and. a the result of 
the in creased vapour pressure, th e liquid 
i 11 the r eceiver 23 is forced t hroug-l1 the 
earthenware plate 26 into the pipe ~ . 95 
The ,,-all of the l'eceiver 20 are per
man ently cooled by means of ~'Ooling 

water; consPquentl)· th e vapour pte~su r 

in the w Re i 23 fnlls again nfter a time, 
so that more. liquid ca n now pa R from the 100 
pipe lD throug-h the earthenwa re w~ll 20. 
The tippl e being- thPn tilted owr towards 
t hP left, i his I iq u id is eli- chnrged into i he 
rig-ht-han d compartmPnt until th tipple 
tilts again; and in thi manner th e opera - 105 
ti on is repeated intermitten tly . 

Having now particularly described and 
ai'CPrtnined th e nature of our sai.rl invpn
tion ann in what mann er the same is to 
he performed. we dedare thnt what we 11(} 

!aim is:-
1. A rpfri gP ratin~r ma<"h i ne in whir·h a 

li(juid i: forcPd i11to a r·hamher " ·h rrei n 
a positiYP prPssure r..:x iflt. 1 chnra dP risrd 
in that th~ vapour pre. sure i intermi t- 115 
tp ntly inrreascd, hclwpen two closure 
mrmbers, hy warmin g . 

2. A refri~rerating- ma chin r ac<"ording 
to daim 1 I charac tPriscd in that a vahe 
iR employerl a, rlosure m emher. 

3. A refrigPrating- maehine nrconlin g- t.o 
claim 1 or 2, rh n.ractl' ri s d in fhn.t th re is 
employed ns eloRurP mPm hPr n poro11s ub-
stnnr from thP apillariPR of whi ch ih 

120 

liquid is not displa ed by the po itive 1..25 
pressure. 

4 . . A refrig<>ratiug ma hine ac Mcling 
to any of claims 1 to 3, ch aracterised in 
th~t a seytional portion or branch between 
the two clo1nue mempera is kept· per- 30 

• t 
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maocntly "~"~"arm, and that liquid is ini. cr
mitt cn tlv brought into contact with the 
warmed "portion or branch by the action of 
a syphon. 

5 5. A refrigerating machine according 
to any of claims 1 to 3, characterised in 
that a sectional por tion or branch bet'l'l"een 
the two closure members is kept per
manently warm, and that liquid is inter-

10 mittently broug ht into contact with the 
warmed portion or branch by the action 
of a tipple. 

G. A · refrigerating machine substan
tially as described with referen ce to any 
of the figures of the accompanying 1~ 
drawings. 

Dated this 29th day of December, 1927. 

49, 

H. D. FITZPATRICK & Co., 
Chartered Patent .Agents, 

Chancery Lane, London, W.C. 2, and 
94, Hope Street, Glasgow. 

Redhill : Printed for His Majesty's Stationery Office, by Love & Malcomson, Ltd.-192{1, 
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OJI PLETE PECIFICA1ION. 

Refrigerating Machine with Organic Solvent. 

"\\" t>, Profe::;so r Dr. ALDERT EIXSTE IX, of 
i), 11 aherland tras e, Berlin, Ge rm any, 
and Dr. J .Eo , 'ziLARD, of 95, Prim:
rcgentC'nstrasse, B erlin - "\\'i lm er dorf, 

r,) Germany, both German citizens do 
h reb.r de !are the nature of lhi 
i zl\·ention and in what manner the same 
is to he performed, to be particu larly 
desrrihed and ascertained iu and by the 

111 following tatement :-
Among refrigerating ma chin e of the 

cln-;. in whic·h co ld i. generated dire t with 
tht> ai<l of applied h eat, the ab orption 
1nnchinC's occupy the premier position at 

15 tlH' prP:ent time. In these ab orptiou 
11\:H·Iiine;,, ammonia and water haYe 
hithrrto bC'Pil almo t exclus i,·e l.v e mployed, 
the w:t!!'r orming the absorbent, and the 
ammonia the r C'fr igerating m ed ium; but 

20 it ha s also been proposed to emp loy su l
phuri · arid a-; the absorbent anrl water a 
the refrigerating medium. In a ll the 
known or propo-, a refrigerating mnrhine 
wh erei n the vapour of the r efri gerating 

25 medium 1s taken up hy a econd liqu"id 
ahsorhrnt m edium, a special chemi cal 
:dlinit y has exi sted b tween the refrio-erat 
inl-{ m;,dillm a nd the a h. orhrnt. 1'hc chemi
t·al co mbination between thesP two is 

30 rr~pon-,ihle for the far·t that the partial 
prr~-.urr of thr r pf rigeratin g m edi um 
~it uat l'<l ahoYe the rlilut!' soluti on in the 
:dhorhC'nt mr<lium i. r·o n!'icl!' rahl y r!'r1ur·C'd, 
on wltir·h a<"<'Ottnl lhc phrn om~non may 

35 :d~o 1H' n•~-::Hdt'<1 ns o ne of absor pti on, and 
not 11\t'rPl.'" -.ohdinn, of thr r!'frig-!'rnting 
lltl'dilllll in thr ah~orhC'nt. 

I 11 fi~-:. I of thr ncrompnnying rlrnwing, 
tllt' <·n nr rntr:dion of !lH' nmntonia in the 

ItO aqllt'Olh o;olutir>ll i:-. plott r d ns nhsci~ n . in 
tPl"lll'- o! ~lol. "{,. 'l'hr o rrl innt • of the 
plottt'd 1·un· ' denote th e pnrtinl press ure 
of th,, <tll\11\0llin :dto\·e th aqueous Rolu
tilln', nt :!0° C. The straight, broken lin e 

4.5 indit•:Jtt>-< what the partial presf!u re of the 
nmntonia wo uld be if th e sa m e ''ere 
approximntrly propoTtional to th e Uol. % 
eon l'ntrnt ion. .As co n be seen, so lo·ng as 
dilut e Rolutions ure in question, the partial 

IPriu 1/-1 

pre ·ure of the ammonia i enormously 50 
reduced by t he wate r ; and this i the 
reason why pure water so aYidly ab orbs 
ammonia und er th e e ondition . 

The cau e of the enormous lowering c.f 
the Yapou r pres ure in the ammonia- 55 
water sy. tem i the chemira l fixation 0f 
the ammonia in the dilute aqueou olu
tion . Similarly, the chemical fixation of 
the water by the concentrat ed ulphuric 
acid i s the cau e of the a,·id absorption of 60 
the water by such oncentrated acid . 
EYirlenre of th e occurre n t hemica l r e
action i a l ~o a fforded by the h eat di : 
cng-age<l wh e n th e t \YO li rptid in que · ti011 
arc mixed together. Ammoni a and ul- 65 
phuric ~H·id are in them seh e. , hemi a1ly 
adiYe <·om pouncl1'i, a fact which makes 
itself unpleaRa ntl y apparent in that the 
mat er ial s of th e plant are rorrodcd bv both 
suhsta nc rs, tudes . per ial care be cl ,·oted 70 
to the el!'dion of th e matHia l with whi h 
th e liquid rome. into contact . 

The pr se nt i11Yen tion proYide. a r -
frig-!'rnting- marhine in n·h ich-i n r ntra. t 
to xisting machines of thi . kind-a 
liquid in!'rt in itself is mployecl a the 
soh ent medium in the absorber. 

Th e vnpour of a refrigerating medium 
is dissolY!'cl h~· the o rgani c liquid iu tho 
ah. orhcr , without th e exist nre of any 

75 

80 . per1al hemiral aOinity hetwc!'n the re
frig-Prnting medium and the soh·ent bei ng 
necessa ry ; and sti ll le. s will rhemi ·al 
renction take place between rrfrigrrating
medium and so h · nt, s inrc , owing to tho 85 
slu gg-i~ h lll!"llln!'r in wh irh th e rendions 
of th organic liquid s proreC'cl, s u<'h rC'
nr!ion is out of the qu!'stlon in tiH' ~hort 
timp n,·ailnhll'. It i. \ "('II prrfernhl to 
empl oy, a. soh ent :mel refrig-Nating {)0 
mrrlium, hom on!'g!'o u. liquidR, th:1t is to 
say, lif)u id . which orr cC'rtnin not to ent r 
into mutual reac·tion-for example. 
methvl ale hol and ur!\' 1 :1lrohol. The 
more.r ead il .v Yolatile m th_yl alcohol form . 05 
the r frig rating medium. and the l c. 
r eadi ly Yolatile o tyl al ohol th soh-ent. 

Fig. 2 is approximately typical of the 

.i. 

r 
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course of fhe cune of Ynpour pre sure of 
an oet_yl-methyl alco hol mixture. The 
:llhl'i:-~n~ t r prrsen f flt e .;'\Iol. % co ncentra-
tion, ancl th e ordinat rs the pnl'l in l pre -

5 sure ol t he methd alcohol at 20° U. It 
is a~sum d that,- in the ca ·e of lo" · con
<'<'nfrations, the part ial pre ure of the 
methyl alcohol can be calcu lated from the 
~[o i. .'70 !'once ntration aud vapour press ure 

iO of pure methyl alrohol by lin ea r interpola
tion. This a ·sulllpli on is not st ri c!ly 
r·otTed but represe nts, with a sufiici u t 
degree of approximati on, the diagtam or 
the behaviour of the partial pres ure of 

i5 l inear lllixture consi. ting of t wo homo
logo us liquids . Th e o ·tyl alcoh ol , n·hi ch 
enter the ab orbe r in an alwo. l pure 
. tale, t hen di soh ·es the vapour of the 
methyl alcohol, of whi r h it take up as 

20 much as 22 Mol. % wh en th e tem perature 
in the ab:orber i 20° C. an<l th tempera 
ture of th meth :d alcohol iu the eYapo
rator i. -5° (Th e ettr'\'e in fig . 2 is 
taken as ha i for the partial pres. ure of 

25 the methyl alcohol ahoYe the . olution in 
of'lyL alcohol.) 'l' he oc ty l alcohol in the 
ab::,o rhet· ontinue to absorb further [ltan
fiti e .~ of methyl a] ohol until th r partial 
pres1mre abo ,·e the so luti on i equa l to lh 

30 ,·apour pressure of the 1nr!hyl alcohol in 
th e evapo rator. l"rom t h<' ahsor her , th e 
soluti on ri('h in _n t thyl al('ohol prt 'iSPR in to 
th e heatr r or sti ll, wh ere the so luti on i ' 
warmed and whrre . owing· to th low 

35 ,·apour len ion of the orty l alcohol. nea rly 
all the mPtbyl alcohol iH driven oiL Th e 
Yapour of the methyl alcohol rondense in 
a cond r nse r nncl flows ha ck into the 
eYaporalor. 

40 'l'h e ~uhstil uti o n of an organic soh ent 
with a co mparali ,·e ly lo"· ,·apour l r n ion 
in pl:w of wn lrr nH the absorbent liquid 
ciTed, thr JC's ult that Llw refrigerating 
m r dium <':ln he r xt nsivrl · rliminated 

45 from thr solvent in thP . till'. Thi . is n 

poi nt ol' pec·i:d inlporl:tlH'<' in r · a~ · whPre 
th • t'O nrlP il 'lT tPlllJH'tntu rc i .~ high, th at i , 
pri uw ril ,,· . wiH'I'C' thP I'On lin g- l'annot he 
pll't•c·fpd 11 ith tnnning- 1\ llfPr, lor t"\:t tnp iP, 

50 1n c·oo l ing- lank-. Af tltl' IP lliJH'r:d.nr •s 

lll'l 'f'''a ri l, Clllplo.\'l'!l in lht' still in onlt•r 
t 11 111 i ~~· t h C' p:11 l i :d p n·~~ lll'l' of I h !' I'C' f 1 i g e r
tding- llll'diutn to lhP lc·,·pl of lhP pr ,· ure 
in lht• l'ond!' tt 'iP r. fhc w:dPr in ammo nia-

55 \l :lif'r plant:; would hi' largd.,· C' \aporah•d 
11! ll1 P same fii11P. ::\foreo,·er . e'·<' n when 
tltP f'OJHl PnSN tcnqwrnturr is low, thr Fm h
sli f ut ion of an orga ni c li r1,1 ticl of highe r 
boilin g point foT wntrr operatr. so that th e 

60 amount of refrigerating· mrdium per 1 
mol. of organic liquid circulating lwtween 
th e ab~orber nnd th e till is comparali,·ely 
large. ·" ' ith a co ndenser temperature of 
ahout 20° C. theu, in the example under 

G:i consideration , 0.22 mol. of methyl alcohol 

. ' 
n·ill be carried away from the absorber 
per 1 mol. of octyl :;leo hol. In the still 
I he or! yl alco hoi i:-:; r rn d i h · fr<' erl from all 
hut G ?~ of met hyl alcohoi , . o that only n 
f'J % ~olutio n fl o\\·s ha r k from the still into 70 
the absorber, and therefore 0.17 Mol, of 
ref ri gerating medi tun i carried off per J 
Mol, of oct d alcohol. 

'J'hese point of vie"· led to the SU)..rge -
li on of replu ci ng the ammonia-wat er 71) 

S.\'1' tcm h,,. the sulphuri c acid-water 
·.Y lrm. X eYedhel e s th e employlllent of 
a rhe micall,\· inert orga ni c ,;o ],·ent i;; ecr
tainl.v to be pref<'rred to the use of sul-
phurir aeid. In compariso n with the 80 
ammonia-water ystem , it enabl e. opera
tion to be con du cted with low npour 
press ures, uuder whi ch ouditious th ere. 
is no difticuH.v in maiutainiug the C'irruln
tion of th e liquid bet wee n th e absorber 85 
and the sti ll In· mean of a mammut 
p um p Ct!' l he 1 i k 0: 

IH addit ion to the c·nsl' of r ef ri g<'Jating 
mach inel'! of f hr a b. orpti on type, lhr 
ab!'-orbent liquid may also be r eplaced hy 90 
an orga ni c refrigrrn tin g medium in 
rr ri gerati ug maehine:; wh erein uktan
tiall.v otth· th e auxiliary medium 1s 
ah~orhed that ra rri es awny th e vapours £ 
the refrigerati ng medium by l'Onverli n. 95 
. urh re rig rati ng ma r hin rs arr de
F;<.: ri ltrd in t hr Appli ral ion o f 1 Gth 
D errm her . lD2G . relating to refri gr ratin g 
machin es op rating with out absorption of 
thr r frigrraling medium . 100 

Orga ni c 'io h·e nt s primarily conung 
under ro nRid cra ti on, in addition to th e 
hi g her - molr r ul a r p1 raflin ~ co mpri fl<' 
ct h rs (e .g. isoamyl ether) Ullll e le rR of 
thl' lowrr-nt ol cular compound~ ro ntnin- t05 
ing hydroxyl- or nmino-group . . sur h a. 
g l,Hnl. ·wh en it is dr . ired to do without 
a Rp<'f'ia l liquid pump, hromof rm Js pre-
frrrNl o n tH'Co unt of it. high p cific 
O'fl\\'ily HO 
,.., H tn :i; tg 11 0\\ . partirulnrly dc. rrihNl anrl 
a.,rrrl:linrcl th r n. tur<' of our Raid in,·pn-
tio Jt nn1l in whnt mnnn cr the . nmr is to 
hP pl'rfo n nrd, wr d<'PlnrP th:d whnt WI' 

clni tn i~ :- H5 
J. A r frigPruting mnr h inr in whirh 

fhr l'irr·ul, fio n of n ,·apour i~ maintainrd 
h~· Inking up thr ,·apour in a n ah orhrr . hy 
mran~ of a liquid Ho h ·r nt. nncl thrn re
<·,·aporal ing· it in . ~til l, Phnrac!Pri . rd in i20 
thnL th e ,·apour or thr ~o ],· pnf, or hoth. 
a rr orgnnir mrclia, wh rrehy 11 0 r ht>m ir·nl 
rom hin a ti on tnke~ pla e brtween t hP 
'npour and Roh nt durin o- th !' prorrs. f 
~;o lu lion, nnd hen c th pnrtinl prrs. ur 1.2..1) 
of the vapour aboYe th e Rolution is noL 
sprr ifi ra llv lower d . 

2. A refrigeratin g machine a ·conlinf f.o 
claim 1, chnraderiR cl in that the expe ]p rJ 

vapour i liqu efied in n rontl noe r. und 130 
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thi~ liquid then generates roltl in re
r,·aporatiug-, Pxnrtly ns in th e r ase of 

1 hf' known absorption refrigerating 

ma chines opPraling with amm onin nnd 
5 wn(Pr. 

3. A refrigerating machine according to 
claim 2. characteri sed in that the vapour 
expelled in the still is led, in ga seous 

form. into the Haporator. which contains 

tO a third liquid, and in that said vapour 
becomes saturated in the evaporator with 

the vapours of the third liqui!l, which i;; 
carried o,·er therewith into the abso t·ber 

where it does not, however, dissohe in the 

soh·ent , but cond ense!" separately. 

Dated this 24th da~· of .January, 1928. 
H. D. FITZPA'l'RICK & Co., 

Chartered Patent Agent , 
49, Chancery Lane , London \\r.C. 2, 

and 
94, Hope Street, Gla-sgow. 

llt!uhili : PrinW for Bis Majesty'" Str.tioner,- Of!ic9, by Love & Malcomson. Lt.d.--192'J. 
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CU)I PLETE 'PE IFICATIO:K. 

Improvements relating to :ti,cir igerating Apparatus. 

\\'P, -~l.lll·, ltT Er~STEJ:-;, of 6, liaber land
"tl ;~,;se, Hcrli n, \\'. 00, Gennanv a 
<"iti :-.e n of Swib:erland, and LEo , 'z r.LAHD , 
•H !).) , Pri uzregen tenslras:;e, Her] in-

5 '.\'ilmersrlorf, formerly of l'araclavwen· 
Hi, l3erlin-JJahlem, Uermuuy, aliuug;ria~ 
<"itizcn, do hereby de<' lar the nature of 
this innlntio u and iu " ·hut manner th e 
sa rn e is to he p erfo rm ed . to be particularly 

10 rl ,nibetl and ascerhined in and bv th"e 
follcl\\·inu statement: -

'J'hi . irl\'eut~on rela te· to r efri g-Nati ng 
apparatus hanng a ref rigeraut e•aporat t>d 
in ihf' va porator by the introduction of a 

15 prrs~ure equa li ~ ing auxiliary medi um 
therriuto and Sf'pa rated from s;;id med ium 
!Jy thf' ah~orption of the latter and c:on
dens::dion of th e refrigr rant as d('snilwd 
in llri1isb Pate nt 1-)oer-ifica tion No. 

20 :.,? :)0,!) ,'\:l. 
.\ c·('orrling to the pre~ent invf'ntion the 

IPI' ri ).!P rating pro<'rss in su<' h a pparatu. 
i,., l'arrirrl out by ulili Ring anlnlonia a ~J thr 
auxiliary lllecliu1n, water a:-; the ah;-;orptinn 

25 rn rdiu m and hutanr or rn elhd-brorHide as 
thr• ref rig- Prant. 

\\'hpn ut il i11i ng th r nl !O \'C, ul,~ta n l'es in 
t he rr ri g-r ra tion proc·C'sR thr eondf'nsation 
of the rrtrigernnt nncl tbr absorption o( 

30 llw auxilinry mcclinnl is prefernhh 
l ll'f'(')p r] io known JJJanll Pl' in th P S flllle 

,·r:-.se l " ·hic ·h is here inaft er cal!Pd a c•on
cl('n .~rr-a h"orlJer. 

.\s no c·ond('nsation of th e a uxiliary era . 
35 i ~ rrquirecl. th apparntuq iH fu~ · ther 

work ed 1\'ith a mm onia :lH thr au.'\ilinry 
g-as nt any rlr. irf'cl Ril la 11 tot:d pressur~. 
Th total pres. ure is prn< tir·nll 1• thr sa m e 
in all part <; of th r nppar:liuH ~xrr pt the 

.'10 pr ,; ·ur rliO'rrcnc- rg co unt crha lanr.r d hy 
tlw h_,·clrostatic p1 csiiurc of liquid columnti. 

' l'hp inl'l'ntion " ·i ll br h r rrin aftf'r more 
part i c-ularl v df'sni heel ,,· it h r eference to 
t lw :l('r-onq)n ny ing- dra wings in whi ch :-

115 Fig-. l Rho"·s cliagrammati ('n lly one em-
borl1n1rnt of thP in 1· ntion. 

Fif.l'. 2 i, a modification of the inven
t i<Ht. 

Fi;!. ~a i. a . f'dion on thr line A- A of 
so Fi g-. 2. 

Fi gR . 0 ancl 4 orP fHrthPr modifircl 
arrnn!{PillPnts of t h in Yf'ntion. 

Rdrrring !.o Fig. 1 showing one em
f? rice 1/ -] 

bodiment of the inYention, 1 des ig nat e:; 
the eYaporator containin g a rooling agent rJ5 
:.?, in this ca:,;e lll etbyl uron1idf'. Through 
the pipe 3 gaseo u a mm onia enters the 
eYaponltor and flo ws from thi s pipe ;I 
into th(' cooling agent through a 
di . tributm 4. J>iYicl e<l into nulllf'J'nus GO 
. rnall huhhleii th ga , eous ammonia then 
risN; throug-h !b e liquid coolinrr ag-Pnt 2 
and in thi nwnnf' r beco me , aturat e I 
Hry co mpl tely with the Yapour of t h 
methyl hromitle . 'l he mixture o the C5 
t wo ga ·c. then flowR through th e conduit 
.) into t he condenRer-abso rher 6 into whi t: h 
wate r i:< dropping cont in\Jou . ly throug h 
the con duit 7 . Prefe rablY the watt•r 
Ho11·s along- th e wall of the ondPJl. er '7<) 

wh ieh wall iR cooled by external cooling 
water. 

Th r 8al urntion pre sme of the ammonia 
being ~ tro n g-ly rPrluced in thr pn•. r nrf' of 
"·:1!er t hr ga . eo ns ammonia n·ill he ab
:::orh Pd hy t hf' watf'r, the ga . content of 
thr ('Ollrle n ~e r G h('ing thus cl r priYrd of 
. ai el gasf'O il. ammoni a. .\ . thr total 
prrssu rl' rernnins ronstnnt in thi ~ pro<'r~s, 
thr par tial prrs. nrc of the lll f't hyl hromicl(' ~;u 
will be c:orrcRponrlingl_y innf'n~rrl on 
acToHnt of th e rcnlo,·nl of the g-asf'O liH 
:ll!llnonin, c;-; pecia lly aclja r-c nt th r walL, 
RO th at thr Ya pour of mrth~- 1 bromid e 
will hrC'om super-sa turat ed ancl will hr R~1 
c · n n clrn~Nl on th f' wa ll s of th e r·onc!Pn . f'r 
si rnult nnenHRly with the nh. orption of 
alllll!onia. (;laReO\ls ammo nia nne! >apour 
of mrthd hromicl e tf'ncl si multan eo us!,· to 
np pro:u.'h thP wall s of th(' c·onden,rr 'anrl 90 
lh P cundrn;.,, lion proceed:-. Yrry rapidly · 
t hr Yrlo ity of t:ond t• nsatin n <h'prndin!{ in 
thP first pla C'r on thr ;-. prrd with " hic h 
the hral is l'PlllO\'f'rl rom thr wall ~ of 
t hP c·o nc! Pn : er. Th r r·orHh• nsrcl mrl ll\·1 {)3 
brotnicl hn H n hi g hr r spr<'ifiC' w ig ht th:;n 
1h P :llll lt lO IIia .so luti on a ncl collrC'! s in th e 
('onclP rl ~r r :1~ at !J, " ·hr rea . t hr :11lllllonm 
nti·dun· 10 Aoa tR aho\·e. 

'!' he m thd bromide in th c·onclrnR r 100 
r·ommunit·at · with that in th e r l'npora-
tor by mean s of th e r-o ncluit 11. 1:2 
clf'signntrR a f'ooling- jackf't for ronlin g 
th e ('on denser G. The nn1monia t<O lut ion 
i~ tranfl fprrcrl into th ve~:-r l 16 t h rc •n <• 1' 105 
the pipe 13 by menns of gas bul,hl n ::.-

....... _. 
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ing in the pipe 14, said gas bubbl es b ei llg 
fo rmed by heating said pipe H so fhnt 
gaseo us ammonia is driYen out f rom th e 
" ·n t er r ich in a mm oni a . In the Yessel16 u the bubbl es o f gas are sep ar a ted f r om th e 
wate r, a nd the g as thus l i bera te d e nte rs 
t h e condenser 6 throu g h t h e pipe 1G , th e 
q uantity of su ch g a s being only . m a ll aJ l(] 
being in e ffec,tive for th e u seful work of 

10 the a pparatus . 
The wat er ri ·h in a mmoni a is <l epriYed 

of ammo nia in the ge ner a tor ·17 \Yhi ch it 
enters f r om t he vessel If t hroug h th e pipe 
1 ", t he gen erator being rl is po. ed a t a 

\ 5 lo"·e r l eYel th an th e Ye. se l 15 whi<·h com
muni ca tes with th e co nd f' JJ. er (i throu g h 
th e pipe 16. As th e t ot a l ga p re::-s ure ' i ll 
th e n se l L) is ecptal t o that i n t h e coH
de nst' r G and to tha t in th e en por alo r 1 

20 a boYe th e li q u id l eYe l of th e m e th yl 
hrontirle . th e g as pressure in the ge ner a tor 
17 is hi g h er by an a m ou11t ('O I'I'f's po ndiu g
to th e hyd ro lati c pre~:ure of th e l iqui d 
column It in th e pipe 1( . Ry th is mea ns 

25 th e gaseous amm on ia will b e fo rced f r o m 
t he gener a tor 17 throug h t h e pipe 3 into 
t he eYnpor ntor be neath th e l iquid l eYel of 
th e m ethyl bromirl , proYi d d th a t th e 
hydros ta ti c pressure of th e olumn h i · 

30 hi g h er than t h at of the column lt , of th e 
Jn f' thd bromirl e . 

On. nceoun t o f th e s uper pre. sure 1n 
t h e generator 17, th e water cle priYed of 
:unmon ia i . agn in force(] into t h e co H-

35 d nse r 6 throug h t h e p ipe 7. Throttlin g
m ea ns m usi h e proYided, ns o th erwise too 
muc h lictui <l would be dri ve n in to thP 
t·o nd en er f r om th e oenera tor o n ac('OUn t 
of t h e sup er pre~sure. Prefe rnhl y t h r 

40 op r nin g 19 o f th e pipe 7 is pro,·i d Prl " ·it h 
n. por ous cn p throug h wh ir·h l iqu id m ay 
pass but throug h wh ich no gas cn n fl ow 
whe n t h e li q uid l evel in the g n rat or h n · 

. cl e;;ce ud ecl hdo"· sai rl cap , th e c·8 pi lla ry 
-~5 actio u prenntin g t be l iqu id f ro lll bei ng 

pressed ou L of l h e pores hy t h e ~a!'. 
As th e wa te r poor in a mm on w s hould 

e n ter the con de11ser throug h th e pipe 7 
i n a cold con d itio n , t h e pi p es 7 and H 

50 ntav be co mhin ed i n n h eat xchan gt' r 
(no.t sh own in Fig . 1 wh er t' by th e pi pe 
7 mny be f urth e r coo1e<l. Iu th e sa m 
uw nr;er t he pi pes :) a nd ] 1 m ay a lso he 
co mb in ed i11 a h ea t exehang'r r . In th is 

55 wa y vn p our of m ethyl hromid r will be 
co ntinuou sl y carri ed n" ·ay f rom t h f' 
p\·a porntor hy th e gnseo uR a rnm onia . cold 
b e in g produ ·eel by the Ynpor a ti on of t h e 
m e t h \'l bromide. 

60 It ·i o f th e utm ost importan e th ai th e 
pres ure of the amm oni a in th e ge nf' r ator 
is cho en in a suitable mann er. '\Yh en 
working with very small pressure of th e 
ammonia, the cooling ffe c t of the appa-

f\1'; ro t us will be very small. On the co n-

trary the pressure of the ammollia Ynp our 
in' t h e gen erator has a d efinit e upper limi t . 
'l'bis nwy be easily proYerl by a calculati on 
wh ich al so gi Yes au idea of th e mann er 
of dim e u. ioning the apparatus . A ssulll - 70 
in g- the temp erature of th e eooling wn te r 
to be ~ :)0 l ' . anrl eomequ pntly th a t of 
t he eo n<l e nser nl ·o to he :!.) 0 ' . nnd the 
t e ntpe rnture i n th e e \·ap om fo r - ijO ( '. , 
t h e n it is . for instan ce, q uit e impos ·ibl e 75 
to op erat e with n pres:mre o f nmmonia 
Y:t pnur of 10 at ;n . in th e ge n e rat or as 
t he total pres: ure i ' npproxi m ule ly th e 
~ a nt e in nll purls of t he a ppara tu :; . _\ s 
· u b~ta ntially only g-a~eous nmm o11 Ja 1!-' 80 
e ,·oh e cl in the ge n e ra tor . t h p a rt ial 
p ress ure of t he a mmon ia i n tlw . a me 
wo ul rl , conseq uently , he eq un l to th e total 
p re ·, u re , i .e . , 10 at m . l n th e eY8porn-
t o r th e p a rtial p r es. ure of t he ammou ia 85 
m us t lJe s m nll.e r ,!t ha11 th e )ue~s ur of 
~a turati o n of nll t ll lO nia a t - : o, th a t is 
t o say ~m a ll er t han npprox i ma tely 3 1 ( 2 
a lln. A t h e tota l pres~me i n t h 

\·apor :dor is a b o 10 alm., th en th e par- 90 
ti:d pre:-;,u re of t he coolin :; ngf' n t in till' 
P\·a pora tor mu~t. onsecptPn tly, nn tount to 
G 1/ '2 a t m. llo" ·e \·e r. t h pa r tia l pres-
:-; u r of the a ntm onin in th e co n de nse r is 
a l"·a y, a bo,·e ze ro o th n t i n thi , " sfe l 95 
1 ess th a n 10 a t Ill . , must be t a k n up b \' 
the cool i Jl cr agent. • 

\ \"h en as. tunin g a t emperature o th e 
crm rl nse r of 25° C., th e Ya pour o l t h i' 
c·oo l i ng age nt mu~t, co n ~ectue ntl~- . hP 100 
. a t urate cl a t a lo " ·e r pre. sure t h a n t (J 
a tm., hu t it hn s bee n s how11 aho \·e t hal 
t he p res:< ure of sa turati r> n at - :1o <'fl m w t 
an to un i to more lhnn G 1/ '2 at m . T hr 
rn l io of th e press ure of satu ratio n of t lw 105 
coolin g agPnt a t '2 -) 0 and -') 0 s houl d ( 'Oil
"eq ue ntly he s ma ll er th a n 10 : G,.) . i .e .. 
l. :J-L .\ s uh~ t n n cr t hat enn ht' nsrd a ~ 
coolin g- agrn t un rl Pr t hesr ('i r ru n t. t nn < · l'~ 
and for wh i<' h thi s ratio iR .. o low i, i 10 
pmbahl.'· im po;;s ihl r to fi n rl. From th i~ 
it i.- e \·icl rnt t hat it is nrr·r.o;snl'\' in a l l 
C'a;.p,; to ope rat w ith p re:-;s ur f' . of ga~>en u s 
arl lli!Oni a that are ar hr low ]() atm . 
l'o n "eq u e ntl~· . a ny r·oncl en~a ti o n of th r I I ~ 
ga<.f'o us nntm on ia dr ive n out rnn not t nke 
pl ar·e at r oo m t r rn pr r a lurr or no r ma l t em
pPrnt u re of coo lin g- wat r r. ~o t h nt th r 
an tnro n ia i n n il f'alie~ ent 2rs t hP e v ~t p orn t or 
r·ont ainin g- thr coo lin g ag-rnt w it h l'l'l'- 1::0 
tni nt y in a gnseOilR ~tn t p. 1\'lwn nprr:ll-
i ng with r plati ,·pl y hi g h te nt p ra t ures of 
gn~Pou am monia th en n t low trnt p rrn
t ure in th e eva pora tor , con rl rn~ntiou n nd 
rP -evn porntion of th e g ast'olt s nnt moni n i~5 
m nv oc'C ur . H is PYirl ent th a t i n thi ,; 
case h ea t of e\'flj) Orati on of t h 81lllllOn ia 
do not partake i11 th e coolin g e fl'ec t of 
th e npparo.tus a on evapora ti on o f th e 
conden sed ammonia only th e h eat is r e- t:lr. 
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Jl ·o,·r <l that is liberated on condensation. 
Fig. :L ;;Jw,,·, another embodiment of the 

inw•ntitlll. It is also assumetl in this case 
th:1t thr t·ooling ngeut bns the higher 
. 1wt ·i fic g-r:n-ity. In this embodiment the 
wntrr ril'h in antmoniu leaves the con -
drn"'Pl' ?0 anrl i. raiserl to the point P 
In· the nit! of g-as hubhles in the pipe 21 
":h if'h fot i'll~ tt heat exchanger tog-eth r 

10 n· ith the pip e 22 through which the water 
weak in Hllllllonin leave. the generator 23 . 
Front pip e 21 tht) water . till rich in 
:tntntO Jtia flo,,·" over th e fins of th e pipe 
~l in the pipe 2~ . which is shown iu sec-

15 tion in 1• ig. 2a. tlo ,,·nwartlly into t3e 
g-enerator 2 ~J. The gnseou~ antmonia 
tlri,·en out whi ·h may contain steam rises 
in the pipe 2~ and will in thi s manner 
come into intintate C'Ontact with th e water 

20 rich in ammonia dropping do,vnwarrl;:. 
In thi manner C"ooli ng of said ga , eous 
nnJntonia ,,·ill he effeded anrl, further , the 
vnpour of antmonia will bedepriv rlof any 
-..teant entra in ed therewith, in that 

23 aTnn!onia "·ill l) e .,·aporised from tlttl 
1\·atPr rir·h in ammonia by a h. orption 0f 
hrnt f1 om the mixture of gaseou ammonia 
and ,.,team. 'J'h separation of !'tea m will 
hP pffedecl firstly by the cooling- a boYe-

:10 1n rn tio nrrl anrl secotulh ln· the fact that 
the pnrtial pre. sure of thr steam in th e 
watrr rirh in ammonia iR de('!'rnse<l. The 
vapour of ammot~ia thus roolerl_ and tl e
priq>cl of wat e r I S ('Onduc:ted 1_nto ,~he 

·.n r,·aporator through th e p1pe 2o . I he 
n1:1nnrr of operation of the npparatns 
:-. hnwn in l'ig-. 2 if< otherwi e thE' Rrt lllP as 
tlwt of the r nthorlin1 e nt Rhnwn in Fig-. 1. 

l"ig. ~~ ~ how . rling-rammatirally a third 
• j(J 1•11tlwtlintrnt. f'ontran· to the hnl em-

hotlinteTt!s desf'riherl rtllOYe the cooling 
agent i · in thi s e nthod im ent aSRU1Tte<1 tn 
he lmtan\-' whi('h ha . a smaller ii]H'C'lfi(' 
wPi"ht than the mixture of rtnnn onia. 

.'1;) ,,· :It~r. The wntcr r ich in rtnTmoni a 2G 
flrl\q; through thr pipe 27 and the bent 
rx!'ha nger :28 into thr ge nr rntor 2D in 
whil'h the amntonia is rlrivpn out hy hr~t!
in!..(· anrl s uppli rrl to th e evaporator 

;lo through th e pipe :w. 'lhe gn1<eous 
:tlllJilonia in the g-Pnrrntor . tan<l-. \JTHler 
a pre~s nre of a li qui d ('01umn h , anrl thi · 
j)l'E'"~Ul'(' is o;uffi('ie nt to perntit n1 e gaseOUS 
;un ntnnia to enter th r evnpora tor ns at 81 

f'; :') hrnrath thP liquirl levrl of the cooling 
agP nt (thP hutnnr). It iH only n N'essaT y 
t h :Jt t h r h rig- h t of the liq u i rl C"o l unm h , 
is g-reatPr than that of h ~. 

()pening into the <'Ontainer 30 is a pipe 
00 :{:,? extrn<ling upwnrrl from the g-enerator 
~- Through snirl pipe 32 th e water 
poor in amm onia is rni Re d hv mean . of 
g-a:-~ hubhl s into thP rontai~er 33 111 

whi h the water iR deprived of it~:~ ga, 
~~-l bubble . From this container 33 the 

ga:> flows through the pipe 34 into the 
co t(dense r 30 and is lost for useful ,,·ork 
i n the apparatus. Heat may be supplied 
to the portion 36 of the pipe 32 in order 
to prod u ce the ga bubble n ecessa ry to '70 
transport the water. From the container 30 
the ,,-a ter poor in ammonia flows u11der 
thP artion of gravity through the pipe 37 
into the c'onden. er 35 in whi ch it drops 
down,Yardly. 'l'he pipe 37 extenrls aboYP 75 
the h eat exchanger 28, and the water 
poor in ammonia contained therein is fur 
ther cooled by cooling writer , before it 
I' ll ter. the ('ondenser. This is i ndicn ted 
in th drawing- by the fact that the pipe 80 
:}7 i~ sh own pn . si ng- throug-h the cooliug 
jacket of th e conden se r. 'I' he g-a . eou 
nmmonia l eavi ng- the g-enerator ma:-· in 
kn0\\'!1 manner he ron durted throug-h an 
a:<f'enrling- branch of th e pipe :30 throug-h 85 
a cooler wh ereb v th e ammonia is c1e
priHrl of any ~team entrained therewith 
( net. sh o wn in Fig. 3) . 

Fig-. 4 s how!' an embodiment in whi('h 
the ('oolin g na-ent has thE' lower specific 90 
wria-ht a!' in thP embodi ment s hown in 
Fig. 3. f'o ntrary to the embodiment. 
described above the mixture of vapours 
from the evaporator enters th e 31111110n;a 
water ;;olution in theconclen Re r throug-h the !)5 
pipe 0R at 09 in which g-as huhhle!' ri . e in 
the lirptirl. the ammoni:~ be ing ah~orhPtl 
and the r·ool ing- ng-ent lwing- rontlrn . ed . 
The C'irru lntion of the liquid h!'h,·ern thr 
C'o n cl r n:<rr 40 anrl the generntor -H is tOO 
m:1intnined e~~entialh o n arc·Otutt of th . 
t1iiYrrenC'e in l'prc ific ;,·eig- ht heh\·Pen the 
mixture ri c h in ammonia ancl that poor in 
antntonlll . 

Huving- now parti c ularly describecl and 105 
a~werlained th e nature of our said inven-
tion anrl in what manner the . arn e IS t 
be prrformed. wr declare that what we 
c-lnim is: -

1. H ef rigerat in g apparatu . havin g a 110 
refrig-rrant enlpornted in the eva porator 
hy the introrlurtion of a pre"~lll'e equnlis-
ing aHxil iary medium therein and r;epnr
;ded from ;:a id m edi um by the nh. orpti o n 
o th e la tter nnrl conden;;ation of thr rr- 115 
frigernnt in whi C'h the r rfrige rnnt C'O n i. ts 
of h11tane. the auxiliary medium of 
<lm nton ia . a nrl the ab orpti on m edium of 
wnt er. 

:?. Hrfrigrrating npparatuR haYing a 1~0 
refri~rrant rYa p orat ec1 in thr evnporntnr 
hy th e in rorludion of a pre~<sure pq uali . -
in~ mrrlium thrrein a nrl e prtrated from 
!'rti c1 medium by the nh. orption of thr 
latt er and co nrle nsntiou of the refri grrn nt. 125 
in '"hi c h the refrigernnt con~iRtR of 
m ethvl-bromirle the nuxiliar:v merlium of 
amm~nia. nnrl the absorptio;1 nTeclitlm of 
water. 

3. Refrigerating apparatus accor ding to 1JCl 

--
,-
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Cia i Ill 1 or 2 in which the condensation of 
th 1 efrigernut and tbe ab, orption of the 
anxilian medium is effected in one and 
th e "an;e \'essel, namely a conrlenser-

;-, ah. orher. 
-L Hefrigerating apparatus according to 

Claim. 1 or 2, and :3 in which the nb
"orherl auxiliary medium is again ex
peller! in a generator and on passing from 

~0 ~air! rrenerntor i led in heat exchangi ng 
relati~m with concet1trated olution of 
auxiliar.v medium in absorption medium 
fl owinrr into the . generator from the con
den er-a b. orber. 

• ') f;, Refrigerating apparutus according 

to Ulnim 4 in whi ch the auxiliary medium 
lea\'ing the generator comes iu direct con 
tad with the concentrntecl ol ution floiY
ing to sai(l ge nerator. 

G. l~ elrigcrnti n g apparatus haYinrr a re- :!~ 
frigerant eYaporated iu the Haporator Ly 
the introduction of a pressure equali ing 
auxiliary medium, con. trurted, nrrangecl, 
a nd operati ng substa nti ally as described 
with re fere nce to the nccompa nying 25 
rlra1Yings. 

Dater! the l Gt h day of D ecember , 1927. 
FHANK \rAT OX 

165, R egen t treet, London \Y. 1, 
Ag n t for the ~ pplican t . 

Hedh ill : Printed for His l\Injesty's Stntionery Office, by Love & 1\Inlcomson, Ltd.-1928. 
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