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P e t .i t i o n 

Your petitioners .dloart E in s t e in , s 

as well of Garoany as of S~itzerland , residing at 

B3rlin, Ger:::22.ny, :professor) riC.ose post-office sddress is 

Berlin ·:~ 30, Haberlandstra.sse 5, Ger!ll:::."!:ly, and Lao 

S z i l a r d , a citizen of rtungary , residing at Berlin-

l/filmersdorf > Gerrrt.:my , wbos e :post- of fie e sdclress is B3rl in-

':lilmersdorf , Prinzregentenstrasse 95, Germany, pray that 

Lstters ?atent may be granted. to ther:1 for ir.J.pr:)ve.:;:ents in 

refrigerating apparatus without absor;>tion of the cooling 

agent 

set forth in the annexed 3) ecification~ 

.And they hereby appoint ·.-r-rr. .. 

2 d. ...,.1... t ~- Y 1 rr Y R . 4 n :::>:...ree , l·Jew or.c<: 1 ·: ... , egls-cry 

T~ liedlund , of 51 E8st 

,, l - 075 ... · (1.-'--'- I r. o v -% ~, ·t-nc lr _ Lo LoOrne~ 

with full power of m.bstitution and revocat ioD, to prosecute 

tbis s.pplic2tion, to :rLlake alterations Emd alU.Bn~ents therein, 

to sign their nabe to the dra0ings, to receive the Letters 

:Pntent , and. to tre.nsact all business in the United. States 

Patent Office connected therewith. 

Signed at Berlin in the~ 

.x~ State of 

: ,ro..... .. 

Specification. \ 
\ \. 

\ 
',HI011 I'I' ls Y CO IW ZB.N : \ 

\ ' ' \ 

Be it known ~hat we, Albert ~instein.citizen 
\ \ ,. 

\ ~ 

s.s ·wel l of Germany as of '9wi tzerland, re s'i_d. ing a t Berlin , 
.... •. \ 

' ' 
' • 

1 

Germany;-... and Leo Szilard, citizen of Eungary} residj_ng at 
'\ . '· \ 

I3arlin-"Jilh~arsd.orf, Geff.:iapy '· h~.ve _j..nvent pd c ertain new 8.Jjd 
\.. (~y~ · ... 

useful impr·o~ements in/~;~C.IiJ-Pat.iH~ !lP::?~~~: ... 
'·.._ - I '- U . u \ \ 

ion t)f' tho eo8i' :k~~ !!~CH~t of \'Jhi~h t.he following is a speci-
' 

fica ti:m: 

I 

' / ~ . i . 
J ... ~ ' ..-J 
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The present invention r elates to a r efri gera ting 
app2.ratus in which the evsporator conta i ns a cooling agent -~ , 

for instance but ane , ~ethyl bro~ide or the like , i n condensed JJ . )r'~f.y(J"l../ ~~ {! ~ 0... /tate, and in which a A.v(f! e~ 13 , fo r i nstJnce 3lll::lOn i CJ./\jiH~\.U', / 
--y-o....!...ru .. , , ~ is supplied in o~aseous state to the evap orator. The vs~o~ n ) 
ll ( -

'I 

with the~ of the cooling agent A, and the 
said two~~'Wo. flo-.'/S into a condenser 'shicb 

. ' 

a third sub s tance C, for instance water, by mean s 
of which the pressure of satuTation of the 2.uxilie.ry gs. s B 

10is manner the gaseous phase in the condenser 
will be tne 8BS :3. As t he tot2.l pressuxe then 
rema ins the t he p urtiGl pressure of the vspo"Dr A in the 
condenser c orresJ? ondingly increat>ed s o tb.:.Jt the vapour 

yin s~...:le 1.vill over- saturated and condensed~ I'he condensed 
, · '\> cool in~ 3gen t il)'. hich should be as insoluols as po~i:n 
,, 'the mixt ure of' th~ sui)sts.n ces i) and CJ is 1 in t~~].1 io.:::t way, 

automatically seps.~. ted from the mixt1...n'e B ..{_ C on c.ccount of 
its different specifJ.:c v.;eigb.t and j_s ret urned from the cond E:n --
ser to the evaporatoro The m:iz:ture of the subst<.mces :a s.nd C 

rvU. is pr eferably supiJlied 0 a separate gene:--:~tor in w:Sich the 
substance B is tr ansferr into gaseous state, cooled and 
returned into the 

.. - remainder~rich in 

., ·;to the condenser. In thi s rna 

7 ) i s continuously c arried away 

gaseous state , nnereas the 

c1 is alao cooled snd. .returned 
~v 

ne~ ~?~ of the cooling agent A 

Oill the ev C:.J.p Oro.tor oy the 
currGn t of the substance B: 2Dd the cold is produced in the 

,, /1 

- 2 -
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:z:e rigerating apparatus and that t h e substance ..:;, for inst2.nce 

(i-t.{).._- tbe arurnonia}ff~ , does not partake directly in the production 

,. of co dybeing supplied to the evaporator in gase ous state . 

The co ling effect depends exclusively on the qu2ntity of 
/ 

1 sub stan e A evaporating in the evc.porator o:r its heat of eva-

poration, respectively. Tbis substance A> the cooling agent , 

be absorbed in the condenser but directly 

condensed same. The cond ens8tion of the gases A and B in 

may take place in the sa~e vesssl or f~action-

(D ally but "'omar seems to give the best result., 

As Any condensation of the 2.uxiJia.ry gas B is not 

' ·. required, the a p aratus lliay also work wi th a:.l!llonia as such 

auziliary gas t an arbi tTarily s~all tote.l pressure. The 

/total pressure i s practically tile same in ::;.11 pe~cts of the 
_)l{ {/~· j ~ 

•• , .'>- 3'1u3.ratus exceu 'U t.he· nressure - .,.,... · Jd..ei-es w j_ch o.av be 
. .r~ .c 1\ .!:' t v 

(i/ ,. 

~ 

j 

eq_ualiz ed by the ·by · ro s t3.tic }Jres s u.re of ltquid colun..ns~ 

In stesd of a:Jli!oni a..J s .. l phuro us acid or c arb onic 3.Cid. or the 

like may be used as a -v;:iliary agent J3 in ·.vhich c ase w3.ter 

may also be used as su stsmce C. However , ~teaiu. may also be 

used as auxiliary agen~B in which case sulphuric acid may be 

used as suost an ce C., Pre\er ably, the sub s :: nnc ~ C s h ula at all 

r~--~:--:-----=e~v~e~n=-t~s=-b~e as 1 it tl e vola t \.1 EJ as p os si b l o. 

n ·~· ~: 
~..-..--, 

- ;...-,~,.._~ '-.,./ 
! ~'\,. c:z_.. 

~ ,. 

. ., 

Fig. 1 shows) as ex2IY!pl~ an ew-b oclim n t of the in

vention .. 1 designates the e aporator conta:ining ~ c ooling 

agent 2 o For the saKe of sirn licity i t may b e assumed that 

methyl bromide is used as cooi ·na agent~ 'J:hxough the :pipe 3 

gaseous arsnonia enters tbe. eve.p rator and. flows frorn this 

pipe 3 into the 

into several small bubbla7 the _ga 

3 

I 
. l 

.I 

"'"· -.: . ...:· I . . -, .. , 

I 
I 
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(.~ CZ- tl~ liquid cooling agent 2 and is seturgted in this li.e.nneJ_J 
~~ . , · '\"'.Y c o:np let ely/ with the;\"'~ of the r.co t hy l b ro rnid a. The 

" mi\ture of the two gas~ows ..,_., through th~~ 
c ...---- in' 0 tbe condenser 6 into whicb water lS dro<J :J ino-w.c-I:'" ~n~:........ T 

/ (! -'- ~ 0-

/ ~ 

) , , ::_ -9~ the conduit 7. Preferably the water flows along the 

r of the condenser •:V:tich we.l l is coolad by cooling water . 

'J:he pr~sure of saturation of the a:d!lonia be ing strongly re

duced i the presenc e of water, gase ous awmonia '.vill be taken 

up by t1e water, the gaseous phase in the conde:Jser 6 being in 

/Osuch msn~er deprived of said gaseous ~onia . As the total 
\ 

pressure \emains constant in this process , the partial pressure 

of the methyl bromide will be corre3:9ond.ingly increased on 
\ 

account of the\ disap p earance of the amnoni ~ , especially close 

~D the walls, 
/ 

)) saturated and 

lT __, • taneously with 

methyl bromide 

the condenser, 

\ 
so that th e vspour of methyl b rox..ide will -oe over-

co\~densed at t he •.valls of the condenser sicu~-
\ ~(J-iL/ th \ e..:Bnonia. Gaseous acmonia andA~!H' of 

te d simultaneous ly to aj)proach the \Nalls of 

and the condensa tion proceeds very rapidly, the 

velocity of condens· t ion depending in the first place on the 

Jl) speed v;i th wlr.bh the b'~at is r emoved at the ~valls o:f the conden

ser. The condensed met~ bror::.Jide has a higher spe cifi c weight 

/ than the ammonia water llil'q. collects in the con e ns er as e.t 9, 
·- - \ ~ 

/• '· whe~eas the arnnonia lliixture\10 1\~ 3.bove , ·l'he rr;etl~yl bromide 
-~A/ID -cy_. \ 

,, /n ~ con~enserA~J..t.~::i.cate~\ ·;Ji tlt that- -; ~1 the evaporator~ 

-v·>·· '"'""""~e conduit ll. 12 de · gnates a cooling j · cket for 

cooling the condenser 6. transferred 

into the vessel 15 through the pi e 13 by mean s of g a s bubbles 

rising in the pipe l~, aid. gas bub :~les being f orr1ed by heat-
. ~ r~ -fu ' ~~~ 6 

the water rich in ~onia. In the vess 15 the bubbles of gas 

- 4-
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separated from the water, and the gas t~us liberated enters 

,condenser 6 t hrough t he p ipe 16, the quantity of such ~as 

only s:;::.all and lost for the useful work of the apyaratus . 

Th e is deprived of aa!..:.lo.o. i a in the genera-

tor Jhich it enters from the vessel 15 through the pipe 18, 

said gen r a ter being disposed a t a lower level t~an the ves-

corru:::mnicates with the condenser 6 through the 

consequently, t he t ot e,l gas pressure in tbe vee-

sel 15 is eq al t o that in the cond enser 6 and to th3t in t be 

/o evaporator 1 the liquid leve l of the methyl br omide, 

the gas pressur in t he generat or 17 i s higher corresponding 

to t he hydrost a ti pressure of the liqy.id coll..12lln h i n the 

pipe 18 .. By this lli ans the gaseous p;.;rnoni a will b e forced from 

/t;he gener a tor 17 thr~ugh the J)ipa 3 into the evaporotor beneat h I 
~ 1\ the lia uid level of tbe me t hyl bromi de , pro vi deJ. that the ' 

\;I '[7"-Ct hydrostatic J)ressure o\~he colum~\ is higher than th2. t of 

9 
,. 

the column h 2 of tbe met yl br-omide, On o.ccou.nt of the over

pressure in the gener a tor 17 the water d oprived of ammonia is 

again fo r c ed into the concle ser 6 thr ough the p~i..:pe 7. The r eby 

/)_.G throttling means must be 
> 

as o ther~ise tab much liquid 

account of the high over-pre ss, e, Prefer2bly the opening 19 

of the pipe 7 i s provided with a forous ca_Q through which 

,, ~/iquid may pe.ss but through vthi ch \o gas can flow_, v;hen the 

~l \ liquid level in the gener8.t vr has d~~ce.ude cl belo1v said c3p 

on ac~yunt f the c ap iTisry action pre-enting t he liquid f rom 

. • ·I 

I 

I 
/) . 
~ 

" .; b e ing~\p:;l~Q1 -~~f the p ores by the .flS- . rr"'~;f'vat~:s,. :IJOor i n 

,. ·· a'Ulllon~a1 oM en,.,.,~the condense r through ~ J)~J)e 7 m cold 

ste.te, t he pip~s 7 and l 4r::s;y b e coCJbj.n ed t;~heat ezchsnge r 

L. ;80-~~;1~ , - 'h . 7 b f t' - d ,. -· ,r11-e t'lrl8i!ffi a.u :rJ:gaJl' wnere oy ·c e plpe 11!3 e ur ner coo.le . 

- 5 -
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sar:.;e m2.nner the pipas 5 and ll may also be combined. to 
y~~L/ 

exchan ger. In this 11:?-Y; lv'-'3?0\.l.::r of uethyl bromi ,J.e will be 

away from the evaporator by the gaseous 

cold beins produced by the evapordtion of the cethyl 

It is of the utwost importance that the pressure 

of tile a:.cr!lonia in the generator is chosen in a suit able manner .. 

"n , · \ · th all f t' · 
~ nen wor.tu. g Wl very sm pressures o ne 8.!:!TIOnla, the 

cooling ef the app a ratus will be very snall. On the 

' ' (0 contrary th 
~4-o'IJ 

of the ammoniaAvppo~· l n tne gen erator 

has a defini e limit upwards. This fact may be easily proved 

which alSJ gives an i dea of the rna::1ner of 

dimensionin~ t, e app aratus .. AsSJ.lil.ing tha te1.:;.perature of the 
-co- // L- (~~) 

. · cooling water/l . · 0 25°t~rbnd , consequently , al so t hat 
/ l.t- b-l:./ / l 

\.) condenser boi=a~ 2, 0 and the t e;.i!.peratur.e i n the 
f\ . ' 

-50, then it is, for inst ance, quite impass ibl e to ope r ate with 
"' . . I L. , r . ...__. J. /I ) 
, ~ v tJIA<-.-J-r.._,.P.~__.. 

,, ,. a pressure of atill1lonia V'~~Cl:HI of 10 a t n4 in t b8 gen erc.toT; as 
/· :· /1 

--· 

the total pressure is a~proxima tely the S3!.L.G i n ::1 ll :p ~rts of 

the apparatus. £s almost only gaseous &anon i a i s suppl ~Aa to 
-lli 

t h e generator, the p artia pre ssure of t he c:.wrr:onia in/r2llie 

would, consequently, be e_a~~ue.l to the to tal p~e s s ur e , i .e.lO 

atm. In the evaporator th e p srt i al pr e s sure of t h e ~rnmon ia 

must be smaller tllan the p ess ure of s atUT '' t ion of ~;mon i s at 

-5°, that is to say smaller the.n a pproxiw3tely 3 l/2 3.t mo As 

thG total press1n~e in the eva~ orator i s ~ l s o 10 atm .
1 

then the 

partial pressure of the cooling ag en t in t he evap orat or r::m...st., 

consequently, amount to 6 l/2 at L Howe ver , t ne p~rt ial pre s -

supported by the cooling agent. rrhen - s s uming a t e~per atuiB 

6 

t . . . . 

I 
.I 
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condenser of 25o, theA~:y&a~ of t he cooling agent muBt, 

eq_uently ) be 02.turated a t a lo '.ver pressure th~n 10 s t rc. ., 

it i s sho-.vn e.b ove t ha t t h e pressure of ;sst ura ti on at 

an not amount to highe r t h2.n 6 l /2 atl!.l . Tl:te ratio of 

the p essures of s3turation of tb.e cooling sg<:mt at 25o and 

d, consequently be smaller the:n 10:6\5 , i.e. l~,~L 

A substan~ that can be used as cooling agent -~der t hese 

circumstanO.es and f or which this ratio is m lov; c an probably 

not b e foun~ .. From this it is evident tb. :J. t it is necessary 

, " at all even~s to ope n1te with :9ressures of gaseous ""mania 

t hat are far 1 b e l o-;v 10 atm.. Conse q_ uen tly, any co ndensation of 

the .g o. se ous onia driven ou t can not te.ke p l a ce a t chxnber 

t empersture or. ·al t emiJero. ture of cooling wste r 
7 

so that , 

,. , . c ert c.inl y , the srr ·onia at a l l ev8nts enters i~-a.. i "·J.s oonS-£t9* 

,./" \ ~ 0... 'l-~~~ ~tt:v u . 

.1 : ~ 1 t he evaporator cont~ning the coo~ing agent-., ~T.t:len operati:cg 
- ' \ "' II 

with ·relatj_vely high '\mp eratures of the ge.seous a:.l1llonia, 

t hen a t low temperatur0,.s in the evaporator coud.ens2-t:i.on and 

re-evaporat ion of the g~!e~us q~~oni: "'~ occ~ur . I t is 

evident that ~n t hls c a se \ tne hea~ O.L ove.p ora u. l.On of the 

.,..~y~:.; ammoni3 does not p a rt ake i~ the cooling ef f;'e ct of the ap:Pe.

ratus , as on evaporat i on o~\ the conden sed 2!.'lllloni<3 only the 

heat is r emoved that is lib:\ated on the cottclensat).o • 

Fig c 2 shows anotb.e r exbodi men t of the j_nv·enti G.O r 

Also in this c as e it is e.s sume .- tha t the c o oli:ug agent has 
'-"' 
~ 

the higher specific gravity ... In th:Ls e_r!ll..>qti.im;;• t t:q.e water 
1 ~-t;,?-~-........ tt u.n.L_.__:_f. ~ 

riJ.~1 arrmonia leaves the conden e./120 anc/ i s ~-"'~..fJ. -..1/1 to t.b.E: 

j!e-:ir_-~ P by the aid of gas bubbJ es ~ · t he pipe 21 'v'lb.ic', forms 
-/i 

a h eat exchange r together 

water p oor in ammonia leaves the gene_ 

7 - · 

' . /
- - ·.· 

_., &. • 

through which the 
~ - __ ;:u 

23 ~,..,p~2""5 
/ I (J1A..... • 

the fin s ,., t he 
A 

I 
. .... :t 

--:, I 
r • • i 
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22 in the pipe 24; which is shown in;!s--3'-e'bion _-r B- down-

the generator 23. 'I'he gaseous ar.2!llonia driven out 

-~ 
)l whicl . lll3.Y contain/Fey ste~ rises in tbe pipe 2L1 ac.J. will in 

this y anner come in to intimate contact with the w3ter ricb. 

( . in · - onia dropping downwards. In this m.:J.nner cooling of said 

~~ 
will be effected and, moreover, theAV:tP &mr of anmonia 

entrained there~ithR The cooling 

i~ ~ffect y arr:monia ,Ej,Va~porat~nprr fron tr..e wate r rich in 

~ ~ ~~ H -
JJ-~ ammonia , ' ', ~heat. T e sepat;atlon of steam will be 

U .! r_; effected fi~_stly -by said cooling B..Dd secondly by the fact 

'. ' 

1 

that the par 

2!1illlonie.. is d 

ial pr: essure of the 

>-~ 
creased~ The R9~o~ /1 ,_ 

stes.m in the water rich in 

of a8monia thus cooled and 

deprived of v;· ter is conducted into the evaporator through 

/ the :pipe 25. The rasnner of cperation of the a:pyaratus shown 
/ 

1 > in fig. 2 is the ame as that of th"' e!.!lbodilllent sbovm in 

I ' • 

~ , .. 

I , •, 

I • ~ , 

/ 
r . 

/ / 
J 

' ... 
• :;.; .,. - ~ /. · ,;._ :r. -<" j; -t.-:: 

fig.l. 

n_ , _ L _Fi~ _3 showa dia grawmatically a third embodiment .. 

T'Yl~ \ 
Qonb~~~~to the two en1Fodiwe_nt s descri1Jed a-bo-ve1 the cooling 

agent ~ in this e~bodllllent~ssumeti to have a SL'.l.'?-lle :r s_pecifj c 
i 

weight than the m:i,xture\ of ammonia wat_er.. Such a cooling agent 

\ ~~~ 
may be butanec The water\ rich in ammonic::...-'\26 flows through the 

\ I l . 

pipe 27 and the heat exc~nger 28 into the generator 29 in 

which the enr:10nia is dri v~ out by he at ing and supplied to 

the evaporator through the ~e 30~ The g aseous ammonia in 

the generator stands und.er a :p~) sure of· a. liquid coll..I:'m hl . 
4 

and this hydraulic pressure is suf ·--' cient to perru.t the 

gaseous ammonia to enter the evap or n or as a t 31 b en eath 

the liquid level of 

only· 

held 

/ 

necessary Aha t 

lower tha7t~· 

-------

; --

the cooling ageni r,&ha blltanj'. 

the height of th (quid column 

s ·-

. .. .._ ._ ,_, .. , =-... ,, .iJ .. , .. ~ ~ 

It is 

h? is 
',, 
~-
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Opening in to the container 33 is a pi pe 32 extending ~ 

j wards from t he generstor 29. Throu gh sa id pj_ye 32 t he water , 
.~ 

C)._ p or in ~onia i s by u:ea:us of gas bubbles11-:e~ i nt o the 

/+tain er 33 in whi c£, tha water i s deprived of its gas 

> bu ble s . From thi s container 33 the gas flovrs through the 

34 into t he condens~r 35 and is lost for the efficiency 

of e apparatus. neat :nay be supplied to the };lortion 36 of 

to water a Fro~ the cont ainer 33 the water poor 

l') i n under tne action of gravity ·i:hrough the 

• ( • 1 

' \ ~ J 

cond.!~5 in which it drops d o;vnwardly .. 

The pipe 37 extends •lo e•;c tf.-heat exchanger 28, and the 

water poe i n awm on i a contained therein is further cooled by· 

/ cooling wa it enters the condenser, ':Chis i s indi -

' '" c a ted. jn t he dra<nng by the fact tha t the pipe 37 is s~own 

·(/AAA"Y~( /J.,. 
.... passingAt~ c oling jacke~of the cond enser . T~e g · seous 

ar:illlOn i e. l eaving th e gener at or csy l n kno wn JL :mn8r b:U~~ I 
•·· thr o ugh an as c enr i ng brG.nch of tile pipe 30 through 3. coo:l~J1 - - ' 

whereby t he aT.moJ~ is deprived of any stear.:t entr~ined the~~- I 
y:.: ·· with (D ot shown 

'.7s an embo dill.lerrt j_:u vthich tbe cooling 

a gent has the lower pecific weight as in the embodiDent 

--~ - · ~~ 
shown i n fig. 3o · ~to the embodiments descri bed ab ove 

~ /\ . 

the mixture of V'!:DOtil"& a nts rs the a~onia water mL\:ture 
/\ 7 , 

t hrough t he :pipe 38 as a. 39 in \lhic h mixture gas bubbles 

in the liquid r ise and th~Rwmonia is d.ri ven out and the 

cooling 2gen t is condensvd The circul3tion of the liquid 

bet ween the co ndenser 40 end the generator 41 is ~aintained 

e ssential ly on account of the we i ght 

b etween the and that po or in arrmon i3c 

- 9 -

;-
.. · . .;- .: : t, . . ' 
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l. ~.._ relrigerat ing a:pparc:t tus in which the cold: 

is produced by th~ evdporation of one ore more cooling 

. . . \ l l agents and ln ViD.lciu one or :21 ore sup:p_e:..u.enta gasas are 

s upplied in a gasedl'-s ste.te to the Gvuporator which con

tains the cooling c~ent or agents, characterized by the 

fact that at le3st cine of said sup~lamental 6 a3es is on 

it s circulation broukht into contact wi th one or more 

substances by means which the pressure of S3tll.Tat ion 

of said supple~ental as or gases is reduced so far as 

to deprive the gas eou ph:J.se of s a id s up pl err:ental gas or 

gases. 

apparatus according to 

cl aim l ch:;:.racteri ze d b ~ the f act that tl.1e .:s u_p_pJ.emen tal 

g2s enters the eval:iorat o" through o. condui·t which op ens 

beneath the l evel of the cooling liquid in t~e ev3por3tor. 

3. A refrigerat~· ng appar atus 

claim l or 2, charact er:i.z d. by t he :t'act 

~::i.CC orcJ.j.r..1g t o 

thc.t thu :J."bsorb-

ed supplemental gas is :J.ga·n evapora t ed in 0. generator 

and further ch3r dctarized 

ing said generator is in he t exchange wi th the conc entrat-

ed liquid mixture flo:;v- ing t the generJ.tor. 

4., .A refrigerating apparatus according to claim 

l to 3, characterized by the act that the gasvs leaving · · 

the generator are in direct c\ntact with _t he concen trated 

liquid mixture flowing to sai 

5o .a refrigerat ing paro.tu.s nccording to 

clab.n 1 to 4, characterized by he fact tb~t the poor 

liquid mixture from the r is forced into the 

10 

·..~. .. _ ... 
. . --... ...... -... ~..,.--__ ... _ 
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condenser t~rough ~. conduit by ~e2ns of rising gas buboles. 

\ 
n ' . 6~ A rerrig~ratlng apparatus a ccorGlng to 

\ 
claim l to 4, char~cteTized by the f a ct ~hst t he conc entrat-

\ 
\ 

ed liouid oixture is sUcked from the condense r thro"U.?h a 0 

conduit by means of rising gas buboles. 
\ 

II 
I 

/ 
I 

I 

1/ 
/ 

I 
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/ 
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/ 
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Aloert Einst e in and Leo Szilard, the above-n9.illed. 

p e titioners, being duly sworn, dep ose and say ~hat they are 

citi zens :.albert Einstein as v:ell of Gemany a.s of S;vi.tze rla.nd , an 

Leo Szil ard of .Hungary 7 . and Tesidents :res_pe-cti v aly of :aer1 in 

and Berl in-¥/ilmersdorf, Geruany; and that they verily be l ieve 

themselve s to be original, first, and joint inventors of 

impro vements in refrigerating appar3tus l'ii t hout 3-0sorpti on 

of the cooling agent, described and claiKed in the annexed 

specificG.tion .: that they do not know an d. do not believe that 

the sar:le was ever knovm or used before their inv nti on or 

di scovery thereof, or patented or describ 8cl in any printed 

publicat ion in my country be for-e thei:r iUV8Dtj_on o:r dj_ scoveTy 

thereof, or more than two years prior- to this application , or 

in public use or on sale in the United St ate s f or r!lore than 

· two years prior to this application; that s£dd invention has 

not been patented in any country forei g n t o the united States 

on an application; filed more than twel-ve months b efo:re this 

applica tion 7 or in public use or on sale in the Dni ted ::it;:lt;e s 

for more than .two years prior to th i s application; and. that no 

apJ?lication fo r p atent on said. impro vements hC<S 'bee-a fj _led 

by them or their representative s or assigns iD any countTy, 

except as follow~: Germany, filed December 16> l9G6 

Roo S~ 77558 I/17 a ) / ' 
d~J 6-=-~~- I 
c/ J - ) 

x r<.uc ??-z)-h/1/t / /I 
before~e t 's 2-.-.~d d n-y orlk ch~l927. i 

. ...-- / I 

. ' 7»-&/~~~-- i 

X 

SWORN to and subscribed 

SERVIC.l: JAo;'f3"96. 
I 

: ' ·: ' $ 2.- . . 
" -- _ ....... X • -.A _..:.:!:.- - _ ___.:;..~·-·_ - t. - - : ... --'-~~ 

Tho~ F. Sherman 
Vice Consul of the .United States 

..... ..... -:-:11'-- ... _ ___...__ · ~------ ---·-·· - -~-
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___ Sir: __ - __ _ 
- ------ -- -----

- _- Per:mLssion_ is ___ r:-e_q\l.est~_9:_ py _th e u~~rsl_gn ed to 
------------~---1 

withdraw th8 blu~ prints in :the application of 
•' 

-~ ... 

Albert Zinstein and Leo Szllard . f or "::1efrigerating 
Ippsra tus w rtli our A bsot·p t ion·- o.r---the--c 00 ling--~gent- .--_---------,-""""'----'-1 
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nr THE UNITED STATES PATENT OFFICE 
r----- ----

1 
L -~ - : 1 r :-: ,-, I-. -0-r--~-i C_t__,-1 

i 
' , _, I 

-~ j .:1:.. (. ! 
IN RE APPLICATION OF 

; ... ' 
ALBERT ED~STEIN and 
LEO SZ ILA.RD 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

DIV o 44 
' ~~: . \. l 

SERIAL NO. 240.v566 

FILED DECEMBER 16, 1927" 

REFRIGERP.TING APPARATUS 
~1fiTH01JT ABSORPriOH OF 
TEE COOLING AGElTT 

Hon. Commissioner of Pa tents$ 
Washington, D.,C o 

Sir: 

- --~---.-·---....... -.:..~ 

February. 2~ l928~ 

Kindly amend the above identified application as 

I 

I 
I 

I 
I 

I 
I 
I 
I 

l,- ·-. '/ :follows: 
I• 
I 
I 

' I 

" 
ij 

,, 

! ,, 
:I 
II 
I 
II 

. " 

CP~nge the title to re~d - REF~IGERATION ~ 

IN THE S PECIFIC).TION. 

Page 2 , _ _jnote numbering at bottom)~ lin 4, correct 

the spelling of nvapor11
9 (both occurrences) o Lines 5 ar d 6, 

-----~----

correct the spelling of tL~_§-J?.~~~ Line 7 i correct t:b.-e spelling 
-----

Line 15, _place a co~a be fora "11hich1
' ~, LLTle 16, 

---- ---._ ---- .----

,·ame lin e , 

t th ll i f n - l ·n correc e spe lllg o s~mp.es o 

a f ter "re:mainder 11 
o - - Same line~ place a. co;:nma. bef . re 1 is' o 

Line ~..!- place a co::nma after ~nner: c- S R~ lin3~ co rect tho ---
spelling of nvapor11 o L~lbe ~ - cancel "it_ ~~- i:o... no vmy the 

qu~st_i_on.-of!' and substltute - a system op,_,ra"L,in l n this reanner · 
- ~~----.... - .._______ ----·--- --

does not constitute -~ ----- Page 3, line 2., corx--ect the spelling o.t r.vaporn • 
..! --- ----

Lil)e 3, plac 9 a co:m:na af.t_e~c_oldn@ ----- Line 15 after ti cxceptn in-- - · -

' 

1 

I 
I 
l 

sert ~ - .. sam~.~,_J:?orrect the 

Line 17, place a co:om.a after 11 ammonia". 

spel :ing of r. diffel''ences 11 c 

After line 22
1 

inse:rt -1·:-· ----------
the .following: 

' - ;-- ~ '- - . 
! ' 

,_ 

-l-

.. ~~ ::. {..., 1: . d 
~ ··- . ~-. . .. . 
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I, 
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. : ·':;·""'''' ........... " 

carrying 

In the accompanying dravrings which shov; apparati for 

t the invent ion: 

form of apparatus according to the 

i.n.vent ion; 

Fig., a modified forw of apparatus; 

Fig. 3 sho. s still another apparatus wherein di.ff'erent 

fluids are used t:b..an tho of Figso 1 and 2; 

Fig$ 4 is a. modi.fled. form of the apparatus of Fig~ 3; 

and 

Fig. 5 is a section taken on the line 5~5 o~ Fig~ 2~ 

Line 23, place a co~na a f ter 11 Sl19Yf~and a comma after 11 example".:, 

--I -Last line, place a comma after 11 bubbles 11
., 

-------- - - --- I 
P 4 line 1 Pl.., c -"'I· r. ti - ~~ - I age ,..::.--~----- 1 c.Ce a ~- a.L r;er mar:m.er (> . J..J.wl.e r- ~: 

place a comma after 11 co::nplel:;ely11 
o Same line~ corre ct . the s;:~J 

ing of nvapor11 ~ Line 3, shift the word ~hen~ -l~O be1·ore t he I 
---- --....... ·------ -- ------- I 

word 11 .flows 11
., Line 5, cancel 11 thraugh11 and substit;u"'e - .t'r m ~c 

"---=-----

I 

........__ __ ----- --
Line 16, correct the s pelling of "vapor11 

o Lln e _ _,0)~cel 
-----·_ I 

11 swimsn and substitute ... floats -. Line-2:4...?- can cel nCo1I!J'TI).lnicates 1· 

i !I _, • t .o - . . , . ~ - I w th that in anu suostitu e ... ;.. ..LoYrs to ~.. Sa..se line c.ancel ,)'by • ', 
- _- ' - -j ---------~-- ----

Lin~cel nrneans of 1
: and substitute - thro-..lgh .,..e- Line 29 

'------- - -- -
before 11 so" insert - as EY means of' heating j a cke t 45 I? ---Page 5J' line 16, .cancel "111 occurring after 11 colUIJ'llJ.'; ---
and substitute - h -. 
. Li..l'le 27 $ cancel "pressed" a n d subst:i.tut e .,.. f ore;ed .--<~ Sa me li:c10 r ,____ ------· . ------- -
cancel "The" and substitute - Since._ c·o Same line, place a 

Line 28, cancel 11 ent ering" and substitute ---- -------

and substitute - as indicated at 46 ~ o 

Page 6, line' 2, co.rrect the :J pel ling of nvaporli Q 

l. ------ - -
_Line · lO,~rrect ~he s pelling of 11 vapor11 

& Line 14,_ cancel ,.----. . 
"beili~and :substitute ~ to be -e 
·.~ · . . . - -

-' .1. . .• 
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" 
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;·_ t) 

sert - (centigrade) -. --------- - - -. 
Line 15 ~ cancel n being', and _gy...bstitutc, - · 

- to be - (both occurrences)~ Lin~ __ correct the spelling of 
--- --~---- ---

"vapor11. Same l~after 11 atn .. 11 insert (atmospheres) a -- --- - ---
- ---· 

Line 20, before 11 same 11 insert - the .... 
--.-..:--- -. --- --- - -

Pag~,__line __ l, correct the spelling of 11 v~J2~u. 

Line 6, change n 6 ,5" to ... 6 .,5 .... ., 
------------ - -·- -- Sase liJle ~ change 11 1~54~~0 

- ------ - --- --

- ~--., - LJ=-ne 14,_cancel r. in ~as~ous s t a te11 
c- Li:g._~--

'--
af'ter 11 agent" insert - in a gaseous sta e ='" Line 26? a.f'tex-_____ 
"condenser" insert - #passing thro:ug~eondu_it Same linep 

I
I 

Ljne 2 7 1 cancel 1point 11 a nd .su'b- 1 change nrised'1 ~-<? - _ ... raised ... .. 

I 
-

etitute ~ level ~ G Line 2~ 7 cancel r.Fro:;:un and substituts ------
- After leaving -e Same line 9 insert a co:mna, af't8r 1 22n . Lir10 30l ------
place ~ __ co!D:Ila after 11wateru ,., Same line, pla ce a -~o.rn:na after 

tt ammonia 11 ----+ ----- ·- Same lin~_, cancel 11 over11 and substitute ,., I!E-rt-.: (. 

S ame line_, cancel 11 of" and substlt ute - on ~ 
.....---- -----._ 

i 
I 

Same line~ 1 

c ancel "sectlon.A.-Bn and S"G.bstitute ... Pig , 5~ =., l 
r. :i.~~:. cancel 1 

I 
I 

-
nany11 and substitut e - some ~. 

I 1~vapor 11 
o I .. ine 12s- co:-c·rect the spe ll:i.n0 o~_'; vapor'f c Lin"' l8f 

c~ce;-11 Contrarytt and substitute - ~ di tin~~::-=- -- Sa~~neJ 
r·------- ·- ---. l 

place a~::nn~_ after 11 above'1 Line 19, .shift the word " is~'_to · 1 

a:.E'ter "enbodimentn, Lln_e 21 insert - L chca.ted at ·· aitor 

- -
11 ammonia" c Line 28, replace the diagonal line3 by parentheses~ 

----·--·· · , I 

Pa~~e 3$' crange "r~~- to .-~ :c~~~s...,~ ·-" Lin~ _J2jf 
. I 

cancel "above'i and. substitute ~ through =., L5:ne l6p af·te:r 1 

" passb.r;, _ insert - throug h -. · Same ~, _afLr: ja:k~t"_ flt~t I 
1·--

ed l2 -9 
-, - . . -

Line 20$ repla ce the diagonal linea by parentheseso Line 23~ 
--------- - -

cancel "contra~ __ ttnd substituce •· ln distinction ~.. Llr.~.e __ ~j:,.,. --- --~ 

correct tr...e spelling of 11 vapo~ .. 
------------- ~ 

At tbB end of' .. the specification add the 'ITorda: 
·--------------

Vlli3t we claLm is: -
. : 

I 
. , . . ..• - "". , ...;.. f' f' . ' ~ : . ..._ . :_ . -- .. ... .· 

•r, --
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. IN THE CLAIFS 

Cancel the claims and substitute the following: 
' I - - - \ -· - -- - - - --· - ---- --·--- - -- ·---

' :~ ·) : I, 

. -~-- -- ·'~ r:." · 1.. }, ethod of refrigerating which comprises evapor~ 
\, I 

ating a condensab e cooling agent in the presence of a non-

condensable gas; absorbing the non~c ondensable gas in absorp--

condensing the tion liquid and , rating the cooling agent; 
\ 

coolL~g agent; heating the absorption liquid 
\ 

to separate there~ 
i 

:fx·om the non-condens· ble gas; ' and a gain evaporating tr..e cooling ' 

agent in the presenc the non-condensable gas, 

':.· of refrigerating wrdch compriees intro-(\· 

ducing a liquid coolin~ agent into the presence of a non

condensable gas, thus eyaporating the cooling agent a nd forming 
1 

a mixture of gases, int1ducing a liquid into the presence o!' the ! 

mixture into Vl:i:lich the c \oling agent is less s oluble than the 

non-condensable gas thus \eparating the cooling agent; con

densing the cooling agent, se parating the non~ccmdensable gar. 

from the liquidj ~~d agai introducing the liquid cool~ng agent 

into the presence condensable gas., 

r: 3., Method of r\rigerating ·which · comp~c>ises intrc-

ducing a liquid cooling agenjinto the presence of a on

condensable gas, thus e"W?lpora ing the cooling o,gent b.nd .:i:'onning 

a mixture o:f gases, intrcduc:~t a liquid into thE; pre8ence of 

tb.e mixture :in which the cooling agent :l.s less soluble than the 

non-condensable gas thus i.ng the c ool::i.:ag a gent; con= 

densing the cooling agent; sepa· ating the uon-condensabl gas 

fro~ the liquid; cooling the n n-condensable gas; and again 

introducing the liquid coolirJ.g ag~nt into t be pres~nce of the 

non-condensable gas. 

4. Method of re.friger ting which comprises heating 

a solution o.f non-condensable gas - an absorption liquid and 

thus separating out the gas and pr~~cing a pres3ure of gas; I 

forcing the ga~hrough a body o.f li~uid cooling agent under the 

. 1 
l 
I 

i 
I 
I 

-I 

I 
I 

I 

! 
1-

:. ,., . ! .. -4-
•. J., . ,·. • .( . i 

' . : ·. I 
.: · , • f • ..... • ·~·,...!.·:. '"l. ...... J ... 
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' I, 
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influence o.f g\s pressu:r'e produc ed~ thus eva pora ting the cooling 

;: t.:~.gent and produ\ing a gas mixture; introduc :L11g the gas mixture 

thus formed into·\the presence of t h e absorption liquid, thus 
I! 

separating out the cooling ag ent a s a g a s ; conde nsing t he cool~ 

~~ ing agent; again \peating the a bs orption liqu i d; an d again forc ·

i/ ing the gas produc~d by the last-J:Tientioned hea t ing tr.ll·ough tbe I 
II body of liquid c

1
ool\ng ag ent. 

II 5 . .... - \ - .p 1 t . b 

11 
it J'i! e ~,..n~d or re.1. r · g ::lra :I.r.t.g whic .1. compr ise s hsating 

. . h /' a solution o:f a non-c\ mdens able gas in an- absorption lio_u i d, 

_ A ,1 tl:n1s separating out t, ga s ; :fore ing the gas L'":tto con t a ct with 
1 

f( v'-'1 p ~ a liquid cooling a gent ·'\ tlms e vaporating the cooling 8 gent a nd ,, 

·J • rv'- ,__/ I!, producing a g a s mixture \ for c i ng the ga s EJ. i xt-u.re t rJ.rough a . I 

\ j[ body o:f said absorption y o.uid , t lm s absorb ing t h e non-condensabLe 

11 ga s in the abs orption li q~id a n d separa t ing ou t t he cool i ng 

n 
' /1 

{;""'- . 

!I , 
:1 B.gent; condensing the c ooling agent; again bea ting the absor,)~ 
:; \ 
;1 tion liquid; o.nd again :for;cing the gu s prod• .. .lCed ·t t.o cont a c t 
f 

\ 

;J . •. 
,, -rrith the liquid cooling agent c 

l!i 6 _ Tha·l- ~ .,., ..,..,rovel.nt 
_ ~ ~u ' ll" in t h e a rt of refri~erati on 

I ... \ ,_. 

I
l l.'' 

\ 

wll...ich con sists in brin g ing a mi x ture of gase o-.;.s f ' lu i d s ln. to 

II co~tact with a me dium r;.aving a \greate r ~finity t o one of the 

il \ 

I/ f'J.uids of t h e mix ture than fu"l.ot T1.er so t :i"l.:'l. t one .flu id :L a.b sorbed 

I a nd a nother i s liber ated, liqu f~;_ng t he libe r a t e d fluid, ozpe l.l··' 

) ing the absorbed :fluid :from said \\edium in -;rapor :form a nd intn·~· J 
., ducing th.e last -mention ed f'lu.t.d :La gaseou s" form nt o the p resence 

li 
:1 o f the l:!.quefie d flu i d. 
I• /~ "'-. 

~ 7. !.!e"b·hod of r efrige r a ting which comprl. ses evapor-

/f(· 1/ a ting liquid butane ~ pres ence of "-=onia t o abRorb he a l; 

_____ / ~' II and tlms :forming: g a s eous ';;;r..<.t~ o:f e.mnonla a nd buta ne , con-

().J/rv@J!' ~/ / veying the gaseou3 ·mixture into th~,sence of' '<'a te.r a t auch 

\ ( condition that he butan9 condenses on~Blng depr i ved of 

. . 1 d.~ 
:1 _ . ammonia in gaseous mL~ture therewith due t o vhe introduction of 

~ 1 
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a:rrrm~a from the condensed butane, returning the condensed butane 

to the ~resence of the ammonia gas> separating the arrmonia and 

r1ater by \eat, returning the water to the gase<Y'us mixture of 

ammonia and~tane and returning the a mmonia to the presence of 

\ 
the liquid butane. 

8. ~'\'hod of refrigerating which c omprises evapor

atlllg a liquid cool\ng agent having a given ch emi cal c omponent 

in t h e presence of a;;\,uxiliary agent having tbe same ch...omical j 

component to a bso:r;b hea~d · hus f orming a gaseous mi xture, I 
conveying the gaseous mixture into t h e pr e sence o f' R t hird sub- ! 

stance having the s ame chem~component a nd serving t o depr·l.ve I 
the gaseous pf1..ase of the coolin~gent of the gas eous phase o:t 1 

the auxiliary agent a nd a t such c~tion of t empera ture and I 
pressure that th9 cooling agent con~\es in the p r esence of: .1 
the other substances:~ r eturning the condensed c:ooling a gent to • 

\ I 
the presence of the au x iliary age nt , s eparating the 3.uxiliary ' 

agent and the third s ub s t ance f':C'om t he con~D cd cool 'ng ~gent,. 
separating the a u...'"{ilia ry age nt f rom t he third s-ubs t anc e ' :return--

ing the auxiliary a g ent i nto t he pres ence of the . iqui d cooling 

agent and returning the third s ubstance into the prese n c e cf 

the gaseous mixture. 
1

1! ' 1: 9~ A coope ·~·"'a ting group o:f flu i ds for refrige:rat:ton l 11 r 

ii comprising butane, a:rmnoni' a nd water " f 

- 1 
, ! 10 o ~thod of ref'rigerating v1hich COLlprise s evapor.-

1 ating a liquid coo~~g agent hav·ing a g :tver- chemi a l component 

.I ' 

I in the presence of a ~-~J.~ a~iliary agent mving a common 

. :1 - . . n I' 

&(A' . Jl 
agent to ab s orb heat a nd chemical component 

tlnls formJng a gaseous mixture the cooling a ge· t a nd t he 

n u p 
. ~f;v .· .. II· 

'-J · . . /·lf 
. . . · . ' '1. 

I • 

- •• J 

: · I. 

auxiliary agent, conducting the ga eous mixture t hus .formed into 

the presence of a third substance ha~g a common chemical com

ponent with both the cooling agent and th~uxiliary agent an~ 

serving to deprive the gaseous phase o.f the '2oo l i n 3 gent of t he 
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gaseo~hase of the a 1L""<1liary agent -<md e~such ooJ>Q'" Je-.of'" 

-t-emperaL\e ~~p~&s-ure t1ut. tho EH:'>olb'1g a.g~~s-osSI sop~ 

arating the f 1.u1d consist:ing of th~ auxiliary !=igent and th.e 
\ (' ..<.. - t! r• · -/ l J _:) · ·~ ' ' 
~ -u'V'L--.f__...,.y.,....-~ Lrl~-..2 ~·"-,;CL.-/'--<.l ' ··'- ~!_,_l_ ,,.-;y-

third substa\ce thus formed froB the1 cooling agen~returnillg 

t ho cooling a~nt to the presence of the auxiliary agent, s ep

arating the aux'iliary agent from the thix·d substance so tha t; 

the auxiliary ag~nt is in gaseous form, conGucting t he g~seous 
auxiliary agent i~o the presence o:f the iqu 1 d cooling a gent 

and conduct :ing the ~ird substance into the presence of gaseoue 

mixture .. \ . 

ll e :Method ~ r efrigerating 'nh-1 ch comprises Cl?apor

ating a first bydrogen ~mpound :Ln liquid form in the presence 

of a second hydrogen comp~d t o abs orb heat and trrus for.mlng a 

ga seous mixture ~ conveying he gaseous mixture into the presence 

of a third hydr ogen compound servir1g to deprive the gaseous 

phase of the said first eyd.ro0 en cornpOLmd of' the g"ds eous phase 

of the sRid se co~d llydl~ogen co~ound and at suc h condi tion of 

temperature and pressure that th\ s aid first hydrogen compound 

condenses in t he presence of the ~her hydrog~n compounds, sep

arating the fluid consisting of said second hydrogen compot.1.nd 

and t he third hydrogen compound t}1..u~ brought together .L.t'' Oiil the 

condensed fl.rat hydrogen compound, re\\rning the condensed fi:t>st I 
hydrogen collipOLlnd to the presence of the secrJn d hydrogen COI:il~ I 

pound, separating the sec ~nd hydroge~ c~pound from ·one ch~rd ·1 
hydrogen compound 3 retlli'nlllg t he ne Gond hydrogen · co1..~pound m"Go I 
the presence of t he first hydrogen c~npoudu ·~~d rvturn ing the . , 

third bydrogen co1npound into the presence o\ the gaseous mixture I 
of first and second hydrogen compoJnds ~ _ 

12 0 Method of refr igerating which ~prises ev2por .... 

at ing a first hydrogen compound i n liquid form ';h, the presei!ce 

of a .se cond hydrogen conpaund in ga seous form thu~ absorbing 

heat and formin g gaseous mixture of hydrogen co~ounds, ~on~ 

' .. I 

~ -:.: · . , 
,o 



L) !' 
. il 

... I" .. .: 
, . i' .. ,; 

:i 
' . 
• 

·:.~· .. , 

;; 

/) . 

~l h : 
- t ~ --. r :;--/ ~. 

\ ·:\ \_lJ 

· ~ ~ 

veyin~he gaseous mixture into the presence of a third hydrogen 

compound~erving to deprive the gaseous phase of the said first 

hydrogen ~~ound of the gaseous phase of the said second hydY·o~ I 

gen cor::Jpound ~~:~. !:; such eo:::J.elitiEm- of tomperB::bJ.re---o:J~re ~ 

" ~ t-l1:£).t tLc oaicl :f'irst oondo:Bsos-:tB-:t~ proae~& r 

drogen com pound and the third pydr~gelfl _c ompqund tbus bro:ght to-
. ~ {j;_ rf-'v~/~d:--Hx:..."~ e_.Er></>-/>~ 

gether fr-om the 'C"'f>'>O~~,.;.;..,....,.,,.~-'\G,..;;Sod.:J ~rst(";hydrbgen c om.pouncX"etU!rning t:he 

condensed first hydrogen COI:1.)ound to tb.e p:re;;sen ce of the said 

second hydrogen compound in ga~s form, separat ing the second 

hydrogen compound from the t hird ~drogen conpolJDd. so as t o fC(L'lU I 
a gas of the second hydrogen comp~.}l I>eturnlng the said second 

"'\ I 
J:rydrogen compat:md thus separated in gaseous form into the 1 

presence of the first hydrogen compound i~:tqui.d foJ."lli and :r·e .-
1 

turning the third hydrogen compound into the\resence o.f ·(:;he 
\ 

gase ous mixture of the .first and sec on d hydrogen compounds., 

I 

I 

~ijul~ ~;-~/~----------~---:;:-n:w::-------. ---- --- · 
~/ Ente~ the new drawings on Bristol Board het>e rith suh-

~ ~ roi tted in lien of the drawings now on :ti le<' 

!' ;: 
•' I ,. 
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RES~BCTFULLY SDHM~~TED~ 

ALBERT EINSTEI N e nd. J_,};(J 8ZTI;..J.\RD-" 

///~ By ~ --:-- - - . 
--~. Ie:r:if.&ney 
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Di'r. 44 · Room 253 . Paper No. 3 

"The CotTUnlRsloner o( p,u_,u., 
W .... bJngton. D. C.." 

and,.., "'"1 o(l!c!a I b7 Jal:D.Il 

DEPARTMENff .oF COMMERCE 
Sm/Im'I UNITED STATJJ PATENT OFFICE 

All rommonla.t!ota ru>"'Ctlng thl.o 
~wUe. tlon tihould zfy8 the Med!\l ntt:nbec 

cl=t~ o r fillo g.. r.nd nsmeor ' 
I ho ~;>plk~nl 

WASHINGTON 

Please find below a communication from ihe EXAlr!INER in J"une 29 f 1928 ,. 

charge of this application.~ ~ ~ 

·~PO 11~62J Com~issioner of Patenl3. Applicant: Albert Einstein et al 

Ser. No . 240J566 
Wm. T. Hedlund, Filed Dec. 16, 1927 --·~~ 
51 East 42nd Street, 
New York, No Y. 

For HEFRIGER..<1_TION 
-~· 

~ rArun 
,, .: ? o -Jo?S 

'- ""'" -- v ;;_j ._ 

Responsive to amendments of ~ebruary 3, 1928 9 

In View of Rule 93 and Order 2750~ ac t i on on claims 

1-5 inclusive is suspended for six-months to determine 

whether an interference -r:i ll be dec lared unl ess those cla:Lms 

are canceled. At ·the end of' the s ix-months applicant shou]_d 

call up the ca s e f or action~ 

It i s noted that applicant-elects modifications of 
...At::.:-~~ 

Figures 3 and 4 i n that but one is specifically claimed .. 

Claim 9 contains subject matter examinable in Class 

252-5, and must be div ide d out of this application Q 

Cla~.:: 7 is probaly allowable. 

Claims 8 and lO; and 11 and 12 are duplicnte s ln. l egal 

effect .. 
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IIT THE UITITED STA7:2:3 PATEN T 

I H RE APPLICATION OF 

ALBERT EINSTEIH a nd 
LEO SZILARD 

SERIAL lTO. 240;566 

FILED DECENBER 16, 1927 ,; 

REFRIGER!\TIO H 

) 
) 

- ) 
) 
) 
) 
) 
) 
\ 
) 

) 

Rono Comnis s ioner of Patents; 
Hashington·, D.C .. 

Sir: 

Div. 44 

Room. '253 

Dec~ 18, 1928; 

In response to the official coramunicatio~ of Jw~e 29, 1928; : 

the abo ve identified ap:?1ication is her e~-'rith a , ended a s fo l lo :rs ~ 

IN Tl:ill CL.f. ... P ;:.S 

Cancel claims l ~o .....___ 

Cancel claim 9 

Claim 10, c ancel from and including nandn in 1~_? 
.--____ ___ _ 

I 

i 
I 
i 

I 

I 
I 
I 
I 
I 

I 
I 
I to and including ''condenses 11 in line 11" Line 13, before - - ---

11returnLl'lg1t insert - condensin g the cooling agent ~ ~- l 
Claim l2s c ancel .fron and includ i ng 11 a nd 11 ( first oc~ 

. -
currence) ?-n line 8 to and including Y?compound s n in line 10..-· 

I 

Line 12, cancel "condensed". ·I. 
I 

,, ... 
condens ing the first hydrogen compo·und ~., 

---insert 

Add the folloTiing claims: I 
--------~------------------------------------------------1 

13~ ~t imorov ement in the art of refrigera tion 1.· 
v1hich consists in ~~rating a cond ensable nydroc3.rbon in th8 

presence of a non-conderis~e gas inert with respe ct to the 

hydroca rbon; conducting the~ture of ga se s thus fo~~ed i~nto 

the presence .. of ar;- absorption 

inert gas ?ut in which the hydrocarbo 

t~ dissolve __ ty~1nert gas and li'berate 

,."": f 

o f d issolving tho I , I 
insol uble 

I 
d . ' con en s J.ng 

' 
} •J ' .• ":' • " 

~- --~·,') ;r:· ~ .. : .. ~~~- ,:~-;- .... _~· ?i· ?···~ ~ . . . ·:.; .. ~ .. ~ . ' 
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1u'lO~l .......__ ,, tJ 

the~drocarbon , hea ting the absorption liquid to expell the 

inert · as therefrom and again evaporating the hyd:roc~!"oon in the 

presence of the inert ga sg 

That :inprovement in t he art of refrigeration which 

vaporating a condensable aliphatic hydrocaroon in 

the presence a non~condensaole gas iner t Tiith respect to the 
! 
I 

hydrocarbon ; con ucting the nixture of gases thus forned into the 

' presence of a n abs rption liquid capable of dis solving the inert I 
hydrocarbon is su-bstantially insolul)le ;o I 

di tJsolve the inert ga and liberate t he hydroc a:L~bon, condensing 

the hydrocarbon, heat~g the 2.bsorption liquid to e.xpell the 

inert gas therefrom and \gain eva porating the hydrocarbon in 

the presence of the inert~ase 
i n t he art of re~riceration 

which consists co~donsable hydrocarbon in the 

pre sence of a non-cond ensable g~~ conpri~ing . ~ydr'~ gen and inert 

with respect to the hydrocarbon, onduct lng -cne l?lL'\:t-lll'e of gases 

thus forro.ed 1nto the pre sence of vmter J the hydrocarbon being 

i nsoluble in t he ~7ater and the iner~g:s being so luole therein ; 

thereb:y· dissolving the inert gas and hberating t~e hydrocarbon; 
-· . . . - - .. -· \ I 

' condensing the hydrocarbon~ heating· t~e \ m t:;e r contain:i.ng t he I 
inert gas to expell the inert gas therefr\m and ':lgain eva:9ora ting 

I 
! 
I 

i 
I 

i 
I . 

the hydrocar?on in the presence of the r 
16., Tha t improvement in the ar-t o_· j"ef'r-igc:r a tion I 

which consists in evaporating a condensable a i"p:b...atjc hvdrocarbo~ 

l.n the presence of a non~ condensable ga s compr \.ng byd~ogen and I 
inert with respect to the hydro car·bon; conciuc tin~he mi:>:iuro of ; 

go.8e s thus formed i nto the presence of water P the ~rocarb<;m 
... 

being LDsoluble in the 1at er and the inert gas being oluble 

therein; thereby disnol v·ing the inert gas and liberatin 7 the 

hydrocarbon~ co nd ensing the hydrocarbon; heatjng tho 

; ---

.. ,• • 
!I. ,, ,~ ' -

-- · .... - ~ · · ~ ' -· ' . .... ..c- .. 
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t ea s to expell the inert gas therefrom and 

. ~ . ... "-. . ··-- . 

comprising a gener~tor; 

a condenser arranged at a higher level than the generator; an 

evaporator; a containe r arranged at a higher level-tr~n . t~e 

.~ 

condenser:r said generato r containing an inert gs.s dissolved in 

absor·ption liquid ·and adapted to expell .the inert gas .. fioii . 
.:. , ;~ ~~:~~·;.x~ ;~.- ~- . , f 

solution_, a conduit for conducting the inert '78.s·. fr61£.:~;tfi~?gener~ I . -: ~-= ~~l~~ ("\ ~ 

a tor . to the evapora torl' a conduit f or cond~cting liquid-~ refr:i..g; 
_ .. ... .:;(.,. .. .. .. 

erant from the condenser to the evaporator, . ~ ~~?nduit for con~ 

ducting mixed vapor of r efr igerant and inert ·ga s from the I 
i 
t 

evaporator to the condens er in heat exchange relation with inert ~ 
... i 

ga s passing i nt o the evaporator.!' a c'onduit for conducting rich 
. I 

absorption liquid from the condenser t o the genera tor by gr·av:l ty~ 
/ . . \ i 

a conduit for conducting \'leak absorption liquid rrom· said co·il.::. ! 
I 

tainer to said condenser by gravity, a condui~ exte-:'lding upwa:edl} 

from said generator to said container and means to heat the ! 

to lift liquid from the generator to the 
I 

., ' 
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'E.r'le cancellation of clain s l to 6 obviates tl:J.e neces..-

1
: sity for considering an interference . 

r 
" ,, 
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~ I 
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Claim 9 has been cancelled, the right being reserved. 

to reinsert the claim in a divisional application; 

As bet'<.veen claims 8 and 10 1 cle.i.m 8 has been elected.,-

Claim 10 has been !:!.mended so that lt is tho·c.ght to be of differ; · 
' 

ent legal effect from claim 8 and allovtable,,' 
. I 

Cle.im 8 specifie~ 

that the cooling agent condense s 11 in the presence of the other 

su·bstances" o Claim 10 is not so limited .. 

S inilarly;as b etween clai!!1s 11 o.nd 12 claim 11 is 

electede Claim 12 has b een ar:-1 nded Jn si::-:1ilar· r:; c:.rmer to claj m 

and it is thought that this claim is of different lega l effect 

from clnirn ll and allon ablec 

Ner1 claims nre submitted he i' ei·t:L th and, J.nasm.uclJ. as DCJ 

art is cited against claims ? to 12 1 it is t~ought that these 

claims are allowable~ 

\'Jill the Exaniner p1ease indicate whether the wo r ds 

nbut one 11 c.ppea ring in l:L'1'1e 8 of the offic8 C'.ction shouJ.d be 

;. butane -? 

Reconsideration and allowance o f the application a.ro 

respectfully r quested-. 

P.ZSPE C~t iFULLY SUBI:ii TTED ~ 

~~v/.LL~ 
------A~ffOrney 1or 
Albert Einstein and Leo Szila rd 
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DEPARTMENT -OF COMMERCE 

U NITED STATES PATENT OFFICE 

Sm/S WASHINGTON 

Please find below a communication from the EXAiUINER in .July 
charge of this application, til ~ n i _)__;_ 

Puwer No. 5 
All ~oomn.::lk:a.~! '!> n• ~"PPCtln~ t.ht. 

s ppUc.st1on should t h ·e t!l e Y.rrlal n tuob.-:rt 
d:lt..e oC Olin~. tlnd n;ama ol 

!he I'Jplkaot 

1929 • 

~,~<D,V~~ 
Commi.<lsioner of Pcten/.3. 

Applicant: ~lb~rt Einstein et el~ 
C PO 

';;n. T . Hedlund , 
51 ~a st 42nu st ~, 
New York , 1T. Y .. 

Ser . No. 
Filed 
For 

24:0,566 
lJec . 16) 1927 
Refri.; er.:::t ion 

In res~onse to aoandnant f iled Deca~ber 

Reference mede of record: 

Von Platen ( 62-179) 

1 ~ The claims are ell rejected on the above ref~rence, 

ths nodificati on shonn in Figure 2 of the patent being 

alnost i dent ical ~-.. i t h applicant's device. 
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IN 'Yrlli UHITED S T.Co_TE S PATE.ITT OFFICE 

- .j·! ll ·· . . 
IN RE A??LICATION OF 

I 
I 

i ALBE Rr EDTSTEIN and 
LEO SZILARD 

!I SERIAL NO. '240, 566 

} . FILED D:E:CE1IBER 16, 1927. 
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Div., 44 

RoQm 253 i 
I 
I 
I 
I I . REFRIGERATIO lT 

I ./ ,, 

' .! 
, I' 

. ·., -11 
. i/ Ron,_~ Commissioner of Patents; 

J'anuar·y i-!Ot h 10 1930 c.-

·I 
·r 

·_, !1 Was.hlngton, Do Co 

.. :·· /!I S i r: 

.............. 

I 
I 
I 

I 

II 
-.1 

In re spon.se to the official lette r of July 24th .I' l92d ~ r 

'I . I, 
. . II 

. , !I 
I, ,, 
I' ., 
~ I 

the above identified app lication is herewith 2mend ed as foll0\·78: 

IN THE SPECIFICATI ON 

Page 4 , line 4 , chang e 

!I ously--. 

II -. , 

nper.m.anently11 to --cont ir:.u------- ! 

I 
Page 7, line 29s change reference cha racter n22 11 to I . 

I. 
II 
!I ~-21-- ., 

~~-
1 
I 

I ----

•, . 

/ 
I 

'I 
I 

Pag e 8, line 9 )I cane el r. -;;rhile binding 11 and 
I 

sub8tltl te ! 
I 

l line 3 0 s: 
- ' I. 

I 
I/ char1ge "h2 t7 to =~h1 ·- - .. 

·I' ------

I 
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IN THE CLAB1S 

Canc el claims 7 and 8Q 

Cance l claims 10 througn 16, b oth inclusive. 

Add the f ollo·.'ling claims : 
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! 
I ., 
I 
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1 

c:E£ ~ Refrige rating ap~~ratus comprising a rronerator ~ 
! 

a condenser arranged a t a hi gher level tha.n the generator, an ; 
• 

·evapora tor, a container a rr9.11ged at a higher 1 <:: e l than the con_t 
' 

I 
I 

denser, · said gen~:"ator containing an inert gas dissolved in O:b- /·· 

s?rptlon :ii 'iicr-and. adapted to ex.pe~f the in(;Y·t G<1 8 from solu.~ [ 

....... ~ .. ~·-, '.. I " . - .. . ~ .,... - . .... :....,.,; ..... 
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,.., .. ·: ~-:~ ~ :.: . ... 
. _. I 

' ·.. • .. ·- r •-'"T .._, "' . ... j 



·- - ..........,.- -- _......,____ -.-~ 

~ \': • ' ' ~I 

. . I 

. . -~ . . Ill 

~ -

. ' 

·~ 

. ' ,, . 

; ' 

/ 

I · 
,. I 

'I :, 
II 
II 
il • 
1t::.on, a conduit for conducting the inert gas from the ge~erator to 
ll 
:j 
jl the evaporat or, a conduit f or conducting li~uid refrigerant from 
1
1 

u 
)j the condenser to the evaporator , a conduit for co:1ducting :P.rixed 

· !/ v apor of refrigerant and inert gas from the evaporator to the con- ; 

~ -
;, denser in h e at exchange relation 1i'rith inert gas passing into the 
i' . - . . 

evaporator, a conduit for conducting ri ch absorption liquid from 
. .. ! 

! 

I 
I 

I 
I the condenser to the g enerator b y gravity, a condu i t for conduct- .! 

l 
, I 

·. 1 ing weak absorption l iquid fr·om said c ontainer to said condenser 

-.:;'·/1 by gravity~ a conduit extendi..11g upvrardly from s~id generator to 

~-- ~ said conta~ne r~ means to h eat the last~mentioned. conduit to li.ft 

l 

: ' I 
.,. .. ·!/ liquid from the generator to the container and a vent condu it co:cp-., 

l. I 
.. l! necting the upper par t of said container with said condenser. 

,, 
j 

:! -J';' 1 n-;- Ref_ rigerat ing apparatus co:uprising a generator·, , 

'I ~· . . -....... .. i 
.. I 

... ~ I 

.' -

1

! a condenser arranged at a J:ligher leve l thfL.'1 the generatory · an eva....; 
~ . . I 

!I porator .l' a container arrru'lged at a higher level than the condens 1 

.. , I. 

jl er.., said genera tor containing :-;:mmoni a dis solved. in water and adapt;~ 

, !/ ed to expel t he alT'_,uonia from solution,. a conduit for ccr..ducting -j 
I! . ' . ,.i 

.. /j the a.....TJ'1nonia gas from the generator to tJ:le evaporator, a con~ui~ .' :~ ! · 
il f or conducting liquid but2.n·~· fr om the ~ondenser . to the evapor;_·to:r~·J 

. -II ' ' ' . i 
I. a Gonduit for conducting mixed vapor of butane and ar.Iillonia from 

' i i 
I 

'. ·· 1 the evaporato~ - ~o ~he condens e r in hea~. e.xchan rre relation ·1ith I 
. : . ; 

. 

.· · .. ·!·.~_::._;:_.jij ammonia gas passi_ng into ~he evapo!'at or1 e.. conduit for conduct_ing.lt, 

- strong· solution of ammonia in water f'rom t he condenser to the 
f . • . • • '· 

,., . ·. -~ gene-~~_tor by gravity, a conduit for conductin weak solution of 

~~ I 

!1 ammonia in water from said container to said condenser by grav:Lt:rs· 
. . 

·i 

a condui t extending up~ardly from said generator t o said contain- ! 'I 
' II . I 

_, j er and ::neans to heat t he 
. :: ,, 

. - I 
l ast -mentioned. cond., -i t to lift lie~ J.d. 1 

. . :: ! 
't •• 

' . 

r 

I 

' coruprisL'lg a gen~rator 1 

' 
from the gener_a~or to ~he c~r:-~ainer ... 

... ~~ ~efrigerating apparatus I 
J.... ' 

genera~ors an ovu~ a condenser arranged at a highe r level than the 
• .,. I o • - - I 

,~ -:""'- -' \, ... ·, 
porator, a container arranged at. a hi8her level than the condefJr-! - ; 
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er.t said generator containing ru~1o nia dissolved in wa ter a..r1d adapt-
I 
I 
;; ed to expel the a!!!monia fro m s:Jlu >cion, a conduit for cor.Lducting 

. ·; j 
ii the ar.u";1onia gas from the genera to r to t h e e v a-;Jo:;::a tor $' a c-:mduit 

:I 
-ll for conducting liquid butane from the conde nse r t o t':le evaporator, 
I -
i a conduit for conducting mix e_d vapo r of butane and a:-.::.::wnia · from 

I ·· . .: •.:. . . 
excha.YJ.0 e r elat ion with 

.. 
!I the -~v~p?rator to the conde~s e r in h e at 

!! ammonia gas pass :ing into the evapo .ra to r, 
I . . .. . . ' ~ . ~ 

a co n:iu. i t fo r co n d 1l cting 
< ~. I 

. : 'I strong .-. so~uti<:m o.t; ~em~ a in wat~r f ro m t h e co nd e nser t o th~ _-·i, 
.·· •• ·.' . • . 

. 1 .. 1, • • ' "'" 

· .: ·.'/ gener~-t~~ h:(gra vity.o a conduit fo r c onduc ting vreak s o l u.ti;n ·o·f ::T-, 
.. ·. :· ··j . • . . i~· ~- , : I 

··_ ~ :-"_,.\:~-~· .);;·~:-~-\:~] a~~rrla in . v;ater fro:!n said _con taine r t o sai d condense~ by g·r·a:~~-t~ s! 
, .... -~ .l ,f • . \Jt =~ · ·( r 

, , .'' · /-:~\--·~:-;~:¥1[ a . ?onduit extending upwaJ:'d_ly f r om S8,i d _gener ator t o said co~t ~in~ :1 

·.~·.-' , (/ .. T.-~; __ ~! ,1 er$' means to heat the last-men t ioned condui_~ t o ~ ift li_qui·cl ·froii1 

.,... ·~~--~j -1 . 
· .. ,".;. ... , ,_the ge::1erator to the con taine r and a v e n t c ondu it c onnect i~g the : ': 
. . .\~• li 

.. · \0J(~?\ ;.Pi! upper P ~::.: 1:e :;::a ::e:e ;:::e ::::n: 0::: ::e: :m~ri se s eva nor at 
· -.· ;_· .. ·. : }~~ ·:. ing a liquid cooling ·"~agent ~n the prese n ce of "'n ine rt gas to · R.b~: ·i 

... :~ - .~.~,·_ .: ·~; :;f . . \ 

01 ~·· ·· . :.!~~~ ::::t h:::, ~:n::::n:0

::~:a:e:: : e::t::~:::o 
0

:h, :o::~::ri::e:: ;d : 
\ J ~ ~ 
·J 

1 
absorption liquid at such cond i ti o.n that t he c ool ing agent con- · I 

' 

d en s e s on b e ing d e prived of inert ga s in gaseou s :ll.!.ix'cure th~ rewith 
! · .. 

··I due to the introduction of absorp tion li qu :td i nt o t he pre s e:r c e oi ' 

· · · ;

1

1 the inert gas.s: sep.a ratlrig the s o lut ion o f j_n e rt g as i absc, .r' p t i on 

. ; ! i 
', med i um fr•om the conde nsed coolin g a g ent .J re t urning tl1 .J conden s ed _ 1. 

. "'._ . 

/,' 

,t •• . ·I c ooling agent to t he prese~ce o f the. in~ rt g as , separati..'1 ; t he ! 

II I
I· 

inert e;a s and ab sor p t i on liqu id b y he a. J~.r c ircul a tlng t!10 ab~orp~ 
I' I 

I t i on liquid by means of a separ<:.te s ource o f ~eat to t~e presen c e 
I 

!1 ,, 
li 

. nJj 

}
G) P·il 

-· 1 -. 
l, . I 

~ ~ 

. . ·r 

' : . 
' .-. - f t 

.:·..; . 
~ . . . I 

of t h e gase ou s mi x ture of' cool :J ng a g e n t and iY1ert g :J.s and re turn -

' ing the. inert gas to the pre sence of the liquid cooling agent,~~ 
~.._ 

22". · Me thod o r e f rige rat ing whic~ compri se s e v np o:rat - , 
I -

i ng a liquid cooling agent in the pr·e s enc e o f an inert gas co a b-, J 

s ~rb heat Md , tb:us i'orming ous 1 ~ixtu re of c ooling a~ent a nd 

ine rt ga s ~ conve ying the g as e ou 8 into t 'le nr s enc0 of nn 

I 'J. 
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i1absorp liquid at such condition that the cooling agent con~ 

~~denses o. being deprived of inert g as in gaseous mhture the rewith 

,, . 
i, due to the introduction of abso.c~tlon liqu id i nto the pre s ence of· 
I 

-
•' 

ijthe ine rt ga , s eparating the s olu t ion of inert g a s in a bsor ption 

1

/imedium .fron t e condensed coo_ling agent t returni::1g the condensed 
l . . 

ll cooling agent 
I • • • • 

the presence of the ine rt; gas , seoarat ina the 
. - . . - . - 0 

I . 

! inert gas and . ab rption liquid b y h eat,. re turning the absorntion 
. I . : . . - . - . 

. · :_ :j liquid .. an?- }~~~at g th~ flow t hereo.f to t he gaseous :mixtu r e of 

' i . t 
. _. _-- ;·.: j coolin~ ag~~~· a_.nd·_ ~ - rt ga s .and r· ctu~ning t he inert gas to the 

. --~ I pre sene a · of · t he l~quid c o oling agen t · .. 

~- 23 o f ref'r i ge r at ing ·wb i ch conmri se s evaDorat~: i 
C?\i! ing liquid butane in the , re s enc e of ammon ia t o absorb heat ~d i 

!? v ji . 
\) jl 11 t hus ·. :forming a gaseous mixC\re or 2..1amor. :l3. and butane, c onve y ing 

;I the gaseous mixture into the\pre sence . o f water a t such con d i tion 

!1 d } . d . d 
·I that the butane con enses on ~1ng epr 2v e of a..l11Wonia in ga s eous 

If 
i' ~ixture the r ewith du~ co the _:· "trod-u.c t:l.on of ·.-rater into the pr -: ~ 

J! s ence of the ~oni a : s ep a ratL'1i aqua- a mm o:'1 .! a f r orrr "Ghe co!l ·-

1' 

:I den s ed bu~an~," re tu~ni~g tl'le . cond nse d. bu t a n e t o the p r e se!'lce o f 

j/ t h e ar.unonia g as, separat~ng th~ a.'fTI~ oni a and water by heats circu_~ 

11 l a ting the w_ater '?~ me_an ~ . o_f a s e~a~,a-~ e s ource: 'o r _ heat to the pl'e - : 

1! sence o f the gaseous mixture of am.m oj la ::md. b':J.tane and :c·e t urning 
I . . 

il the ammonia t o t h e pre S E>nC e OI the J.j _ uid but ane c 

.. :. !I · . 24 .• .. Me t hod o:f r ef r i ge rat i\ " wh J.ch c o muri s e s ev apo;·· at - ! 

, ·!I ing l i quid butane in ,;_ ! he pre sence of' amlion i a t o absorb h eat and 

~ il thus ·,_f o rm..ing ~ g a ~eo~s m.ixt~ r-~ . of ammonia - and butane ;- con~reyiTJp· 

I! 'I the gaseous mixture in~o t l?-e 

il 
ij. t h at the butane condenses on b e i ng d epr i v ed 

II 
1'1 mixture therewi.th due to the i n trodu c t:Lon of .·at er i nto the · p rc; -

1' 

at su ch c ndition 

II sence of the ru;::monia, S?parat ~ng t he a qu~~ ammon _a f r or'1 t he c on -· 

·:·-' ·! densed 1:mta;i~,·, ::e~.u~·i!lg _tl?-e conden s ed butane t o t h e presenc e o:f 
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Claims 7, 8 a..11d 10 through 16 have been c ancelled .. t 
I 
I 

It is submitted that claim 17 differentiates from the! 
f 

I 
'I p:::ttent to von Platen as it include s structure not sho'Nn in the · 1 
.J I 

:1 r e ference. The mean s for causing c irculat ion of the sbsorption ·r· 
!l I -. 

II liquid in the two devices are . d~fi'erent . In v on Platen circui.i.: ! . 
I tion is cause~ _ hr _ he~t;i?g stro_ng soluti_on on its way to the gen·- · f· 

I ~rato:c ~i~e i~ _ appl~cant sY_ ele cted __ speci e 8> sbowD in Fig~ .~; . -~~~£ -, - - f . 
cula tio?. ~s . c~us~~ _'[)-y l;l~~ti~g v1eak solution after· it has l eft !- 't ·be ! " 

I' ,I 
· II 

'I : ,, _ 

II ,, 
,, 

II 

!I I, 

li 
I 
·I 
:I 
il 
I 
I 
1 

I 
I 
I 

I 

I 
I 
I 
I 
I ., 
I 

.I 

. . _.... . . - . . . <( \::.· . I .. :, 
generator ., _ r_r:h:e __ str-o.ctur~ --~o-~ a_~compli~"9-~ng . t~i s cir?ul~tio-?: i ,s _ ·: ! , . 
set out in claim 17 and includes t he cont8 lne r and. I\ a cond~'it ex.:.: 'i . - - . -- . I 

~- . - i 
tending u pvrar?-ly f rom said g enerato r to said contair1er a."t'ld Iil.6a.l")s t 

to heat the last~mentioned conduit 0
p Thi~ s tn.J.ct·t:tre fj nds no ! . 

counterpart whatsoever in the r e ference and t h ere.for·e 

the claim is a llvtr able .. 

I 
I 

i t is thoog11t 
I 

Claim 18 is similar to cl a im 17 but inc ludes t h e 
I 

vent , 

conduit connecting the container wi th the con denser· and thus 
I 

fu.r- ! 
; 

ther differentia tes from the reference~ 

Claims 19 and 20 are similar to cl a ims J.'/ a..<'1d 18 :re~ , 
j' 

spective~_Y. ~t are limited to the use of but ru e }- ru:L--nonia a ,d -..race~, 

a combinatio!l of agen~:S_ TIC?! disclos ed in the r efer-ence, '.rhese 

c laims are h ence thoug~t to be allowabl e~ . 
I 

Claim 21 is f or a me thod including Jche step of c au 8~ ·1 ~ 
. ' I 

in
0
a circulation of absorpt ion li q_uid by heatirit?; 't t afte~ t h e . ·i;JC:r~ ·---- I 

Claim 22 diff'e r·s in scope from 1 

t -
at: r·e -_ j.' _ 

gas has been expel led therefrom. 

claim 21 in that it calls for a meth od in?luding the step 

gulating the f low of absorption mediu.m from t he genera.tor to thu I - I 

This of c'ourse ~ay . be _d oD:e ''by varying the heat supplie~ 
' I 

by el~~ents 36 in Fig .. 3.. Such a method is o t disclosed in von f 

, • I , i• • ~ 
.. ·. -t-- ·~· 

~ 1 ' • 

claims 21 and 22~ re ·-- ; .. 
~~"'t ; ., ! - " 

I .~ t • 

·absorber. ' 
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11 co;nbinatio:n.f as previously stated is not disclo s ed in tne refer-
;j 
j1 ence. 

.,: I 

All the c laims norr submitted are drawn to new and usefu l 

subject :watter not 2..D t icipat ed in the art cit ed a.TJd hence are r 

l! thought to be allo':.rabl e . 
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In response to a.raendment filed .January 21, 1930~ 

lo Claim 22 is fully met by Von Platen of record. Tne only 

doubtful step is "regulatingH, line 12 and this is met by a 

proper proportioning of pipes. 

2. Claims 23 and 24 are fully met by Von Platen. On p age 

3 lines 32-44 the various substances are disclosed. (3) refers 

to ammonia~ butan and glycol. 'I' o su~stitute water for g;;Lycol 

is bel ieved too obvious to require f urther discussion especially 

in view of the tact that oi!liilonia and Rate r a re men"t;iOJteli in (l) . 

3. Claims 17~21 appeE:.r allowable E:s a t present advised. 
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Kindly amend the abov-e :i.c1entlfied. appl:tcat:l.on a~ .follO','? ::~ / 
I 
I 

I 
IN THE SPECIFICATION 

Cancel the exist :tng specification Bnd substitute ir.1. 

lieu thereof' the specification fil ed here·with, ( c~ ..... ~ 

IN THE GLAHlfS 

Claim 18, line 5~ correct the spe1Jtng of 11 expelnr 

Dr THE DRAV/ING S 

Cancel sheets 1, 2 and 4 of the d.r·awtngs or1 whie;h &p~ j 
:'.( - . 

pear Fig .. 1, Figs~ 2 and 5 1 and Fig~ 4, respeot1.ve1yc. Erase 11 Fig ' 
. I' 

It is not believed that thls :require8 a separat · 3 1
: .from sheet 3 .. 

letter to the draftsmano 
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IN THE UNITED STATES PAT~1~ OFFICE 

In re .APPLICA'l'ION OF 

P..LBERT EINSTEIN and 
LEO SZILP.RD 

SERIAL NO. 240,566 

Filed DECE1ffiER 16, 1927p 

REFRIGE..B.STION. 

) 
) 
) 
) Div., 44 

l Rooy~ 
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Sept <:lmber 25 f" 1930 •. 

In response to the official co.rrrmunication dated. 

September 24th, 1930, the above icientified application is 

herewith amended as follows: 

IN 'l'HE CLAI MS 

Cancel Claims 22, 23 and 24~ 

The remaining claim3 are a llowed,' wherefo!' e this 

application is in condition fo.t· allowa.nce .. 

Re.sp:z;~~~ 
Wm., •r ... Hed l und, 
Att orr,l.ey :t.'c)l., AJ'bert Einstein 
&nd I,eo SzilarcL 
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REMARKS 

In an oral :interview had with the Exa..rniner on or 

about September 26th, 1930, it wa.s agreed that the Patent Office 

would ac~~pt a _ ~i~l~ation of the specif~cation and drawings sinc:e . 
I · 

some of th~ embodiments shown a r e not covered by t he a llowed l 
·-· • 1 

claims" Al tho::-gJ:t one or more of the allowed cla i ms r e ~ds on . Fig. ! 
--. . t 

1, __ 1·~ ~s believed t hat t he i nvent ion i s a dequa tely expla :1r.:.ed by ; 
... 

Fig • . 3 .. 'I_'l:l~!'ef?re the ~pplicat ion ~s ~iJ?ited t o t h is f igure and 

its descriptio~~- · It was fur t h er agreed t hat t he work of t he 

Patent Office would be :nore simplified if a sub'stit ute specifiN. 

cation were to be filed restricted to a desc ription o f thi s 
. - -- - . 

_.figure, than if the orig inal spe ci f ieatio:n were to be ~-mend edc: 

Hence, such a substitute specification is f iled b erewith. 

' I 

. 
·~. 

. ' . 

Notice of allowance i s res pec tf'ul ly r equ e s ted. 
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SUBS~TE S~ICATION 
""'--= '""-'· 

:I Our invention relates to the art of re~igeration 

t 
i 
I 
I 
I 
I 
I 
I 
I 

t 
I 

1
: and particularly to an apparatus and method for produci ng _refrig- ! 

I 

' 
I 
i 
I -

. !. 

5 

10 

J 

15 

20 

25 

;/ eratian wherein the refrigerant evaporates in the pre s ence of an 
,. 

I 
I 
!I 
I 

I 

inert gas and more particularly to the type dis closed L~ Patent 

Noo 1,685,764 granted September 25th $ 1928 r to Von Platen and 

Munters and ou.r British Patent No" 282 .• 4 2 8o 

The objects and a dvantages of ou..:r L.-rv-ention will be 

II apparent from the follow ing description considered in connection 

,. with the accompanying drawing which shows, more or less dicgram- i 

I - I 
· 1 matica.lly, .a preferred embod iment of our invention ~ 1 

I 

II 
:i 
h 
! 

i 
il 
!i 
p 

lj 

II 
I 

II 
il 
!I 
I! 
I! 
iJ 
I 

I 
I 
I 

I 
I ., 
l 

ReferrL">J.g to the drawing, reference characte r 1 de-
l 

signates an evaporator, which is ordinarily placed within a cham- ' 
I 
I 

ber to be cooled. A conduit 5 conne c ·cs t he upp....,r part of eva-

porator 1 with the mare :lnterrr:.e d.:iate portion of t he cond nser 6., 1~ 

conduit 11 communicates with the bottom of evaporator 1 and ex-

tends within condenser 6 at a level below the pob1t or con~uni-

ca tion of conduit 5 with the ;;ondens ero A cooling wat er j cket; 

12 surrounds the conden s er and is adapted Zor the passage there- 1 

t hrough of water for the purpose of cooling t he condenser< 

A condu i t 27 comrnunic a es with t he bo t om of condenstl:r 
i 

6 and with the lower part of a heat exchfu~ger jacket 28. Tbe ·1 

upper part of jacket 28 is conn ected to the lower part of g cnE:i\3.- i 

A con- I 
duit 30 communicates with the upper_ par t of gener ator 29 and ex- i 
tor 29. Generator 29 is heated in any suitable manner. 

I 

I t ends within evaporator 1 to a. point .u.ear the bo-ctom thereof 

where it terminates in a distributor head 31. Condu.i t 30 extends 
I 

I 
j 

within conduit 5 in order tbat the f1uid3 pass ing -:;hrough the 

respective conduits may be brought into heat exchange relation-

ship with each other. 

' .. 
30 _ .I _ .:,_,. ;r ~ /on~u-~_t 32 extends u.p.vardly :from wh.hin the ) (J ·tel' 

.: - 1 ...... ~ - - . 
• ·-~ > . . 

l • • • • ~ t ,. ' \ 
• ''!.- ...,. r _, • \:!'::'"-: ...,. \ 1 .• J• 
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II 
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lUR57 

:; part of generator 29 and com::runicates v1ith a container 33 placed. 
I 

!,: 
.1 at a level above that of condenser 6. A source of heat 36 is ., 

! provided for heating conduit 32 at ~ poL!t above generator 29. 

" l :I 
il 

5 'li 
:I 

A conduit 37 extends dovmw.s..rdly f rom conta iner 33 and passes with-1 

10 

15 

20 

II 
. ~ I 

!I 
il 

!I 
:I 

.!I 
II 
~ ; 
i: 
·! 
' I 

'I 

' I 

1n heat exchanger jacket 28 and t'Dence upwardly to within the uppe r 

part of condenser 6 where it t erminate s in a distributor head 35 ~ I 

Conduit 37 passes ':7ithin cool ing \Yate r jacket 12 in order that 
• • I~ • 

A · ·ent; c ondt.:cr.t : fluid passir~ through this eonfr~it may be cooled. 
I 

. ; 
34 connects the upper part of container 33 with thE: upper par t of: · 

' 
cond ense1 .. 6op 

i 
f 

. I 
The operation of the above described apparatus is 

h .. j 
~ ! 

as follows: 
., 
' 

A suitable re.friger·ant P :for :Lnstanc e b-u.ta..Tie? in li,-

:,I, quid form is contained withL! evaporator 1~ 
:i An inert gas~> for 
I 

~I instance ammonia , is introduced into evaporator l through condult 

I' ! 30 and distributor head 31 & The rei':r·igerant e ·vap ora.tcs in the ,. 
;i ., 
/, 

I! 
;j 

'li p 
; 
I 

evapora t or in the presence of the inert gas due to the fact tha t 

the p8.rt ial pressure of the refr•igerBnt ls reduced thereby and , I 
' 
I 

the resulting gaseous mixture passes thr·ough cond:u.li; 5 to 11lthir.1. 

condenser 6 e Here the 1.nixture comes J.n :j· ·ti:r.ate contact with an 

jj absorption liquid, for ~:;Xample ".I' a ter 1 which is :1n croduced into ,, . . 

. I 

\X«- rj 

the condens er th:c>ough conduit. 37 and cUstrJ.butor h ead 35., 
' . . ~ 

much as the arrmonia gas is very s oluble ~l wat0r~ whlle the butan~ 

II 
il 

is quite :I.nsoluble, the ammonia ga:: J.n absorbed. oy the water~" 
.I 

25 11 tb11 s :free lng the butane from the gaseous mLxture a 

I 
Thus the b-L.ttano 

i 
' assumes snbsta...-·1.tially the enti:rG pressure wlthin the condenserr 
I 
il which pressure is sufficient to ca 1J. ~~c lts J.i.quefaction at the i 

1, ternnerature maint~lned ther ein by the cooling water ~ 1 

------- ~~ ~~~~~~~~~~~~~~~~~~------~~~~~~------~-~~ 

· ·1
1 

The spec ific g ravity of l1.quid butane is less than ; 
II I 

30 1 that of the solution o.f ammonia in v;ater and henc e stratification! 

II 
' . . . I , • . • . ,! . ; 

·:. •1 - 1 

I /
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I
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:1 of the two liquids occQrs, the liquid butane floating upon the 

,: a~onia solution. The latter solution is indicated by reference 

:1 character 26.. The liquid butane passes from condenser 6 through 

'I conduit 11 and returns to evaporator 1, where it is again eva~ 
·I! 

5 

' . ' 

:1 -
l• porated and the cycle repeated~ 

The ammonia solution flovrs -oy gravity from condenser 

6 through conduit 27 and heat exchanger jacket 28 to wit h:in 

generator 29.. Here t he applic a tion of heat ceuse s the ammonia 

to be expelled as a gas rrom the solution and this arr~onia gas 

passes through conduit 30 and di s tribu.tor ·head 31 -to within e-vg~ 

· para tor 1 .. where it reduces the partial p:i:'e s BUI' e of the but.::ne _ 
. ·, -.. !I ~ .. 

-~ 0 ·J:J! wheref;ore the latter evaporates as previously descr ib ed, 
... ,,.-
/II Water~ containing but little sm.mord.a in solu.tion.r-

. ll •', • . -~ 

,. ~-· _-.-:---;~~-~-a-;-~~·; :~fr~~~ ~g~n-erator :.29 into 
.. ,! 

I 

conduit 32 where · it :ts furth er haa t.--1 

. ,, 
15 !! ed by the source of heat 36. This heating causes the formation 

q 

•' 
11 o:f va 110r :i.n conduit 32 which lifts liqu.id. throijo-h tb is conduj t 
jl ~ -o 

Jl to within container 33. The l lquid thus supplied to container 33 

il·may pass by gravity through conduit 37 to condenser 6. 1"he h ot 
I 

I 
1 weak liqu:i.d passing through conduit 37 ls brougJ;lt into heat ex 

I 
20 1 change relationship with the cool strong liquid pass:lng th....rough 

I 

I 
j 

' 
I 

:, ·1 heat exchanger jacket 28 and an exchange of hee.t between the two 

1 liquids takes place. The weak liq u.id i s fu_rthe:r- cooled by bei~1g 

... ,1 brought into heat exchange relation with t be cooling 1- ater :t.n - L 

i! jacket 12 and is hence in e condition t0 rapidly Absorb Dmmon i.o 

. '1 
25 /j in the condenser .. 

'!i V~por entering container 33 from conduit 32 pas se s 

!J 
H therefrom through vent conduit 34 to t h e cond.enser c 
lj 

I 
During the operation o f the hereinbefore described 

apparatus, the pre~sure existing in the various members is 'uni~ 

form w_ith the exception of slight pressure differences_, sufficient: 

. _, 

I. 
' 0 .... 3 

·-'· •o ;~- ' ;---.: J ' o ~ 
/. . . (. . . ; . 

• r' • I• 
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to cause flow of fluids,caused by liquid columns~ 

1.0!159 

The pre ssure 

existing in generator 29 must be sufficiently grea te r than that 

existing in the upper part of evap or ator 1 to cause the flou o f 

ir 
·; vapor to take place from distributor h ead 31, ors in other words 1 

: 

I 
:j 

J 

to uvercome the l iquid head d esignated by h2~ This excess pres-

H 
I 

sure in the generator is ba lanced b y the hBad exert ed by the 
' 

I I 
i column of liquid e qual to t he diffe rences in lBvel s between t he 1 

! liquid in condenser 6 and generator 29, indicate d by n1 • It i s , I 
1
1 

of course, ne c essary t hat the head repra sented. by r~ i s less th3n 1 

I 
I 

fl 

il 
!I 

that represented by h 1 in ord er tmt fl ow shall take place 

Whil e we have described a preferrBd. embodimen t :::'or 

carrying ou t our invention , it i s to be u.nderstood that modifi Ga - 1 
. I 

! 

t l on s thereof .fal l with in t he sc op e of the invention, wh ich i s t o · 
! 

'i i . lj b e liLli ted only by the appended. claims v . ewe d. :._n the l l ght of UJe · 

1
' prior r..... .., · 
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i \ r'! r 
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s v:. THE COMMI SSIONER OF PATENTS 

WASHINGTON, D. C. 

DEPARTMENT OF COMMERCE 

UNITED STATES PATENT OFFICE 

WASHINGTON 

A1bart Einstein et al. Assoro, 
Octc thirteen, 1930. 

Your APPLICATION for a patent for an IMPROVEMENT in 

~ Refr igere.t ion, ~ 
::r: filed Dec . 16, 19 27 has been e xam ined and ALLOWED with5 claims. u· 
E--t The final fee, TWENTY - FIVE DOLLARS, WITH Sl ADDITIONAL FOR c:; 

S EACH CLAIM ALLOWED IN EXCESS OF 20, must be p ai d not later than ~ 
SIX MONTHS from the date of this present notice of allowance. ~ 

~ If the final fee be not paid within that period, the patent ~ 
@ will be wi thheld, but the applicati on may be renewed within one ~ 

year after the date of the original notice with a renewal fee H 

@ of $25 and $1 additional for each claim in excess of 20 . @ 
E-i The office delivers patents upon the day of their date, 

0 
E-i on which date their term begins to run. The preparation of the ..,.. 
~ patent for final signing and sealing will require about four ~ 
~ weeks_, and such work will not be begun until a.fter payment of 8 
~ the necessary final fee. 

~ 
~ When th~ final fee is paid, there should also be sent, H 

DISTINCTLY AND PLAINLY WRITTEN, the name of the I N"vENTOR, TITLE 8 
H OF THE INVENTION_, AND SERIAL NIDliBER AS ABOVE GIVEN, DATE OF 
~ ALLOWANCE ( which is the date of this circula.r ) _. DATE OF FILING~ § 
~ and, if assigned, the NAMES OF THE ASSIGNEES. 
rn If it is desired to have th e p a,tent issue to a,n ASSIGNEE 
t:=1 OR ASSIGNEES~ an assignment containing a REQUEST to that effec t, 
~ together with the FEE fo r recording the same, must be filed in 
8 

this office on or before the date of payment of the final fee. 
~ After issue of the pat ent , uncertified copies of the 
~ drawings and specifications may be purchased at the price of ~ 

TEN CENTS " EACH. The money should accompany the order. Postag e ~ 

t=J stamps wil l not be received. 
~ The final fee will NOT be received from other than the 
H applicant , his assign ee or attorney, or a p arty in interest as 
~ shown by the records of the P atent Office . 
H NOT ICE.-WHEN THE N"CD.tBER OF CLAI MS ALI.OWED IS IN E CES S OF 20 .r 
~ NO SUM LESS THAN $25 PLUS $1 ADDITIONAL FOR EACH 

CLAIM IN EXCESS OF TWENTY CP. .• N BE ACCEPTED AS THE 
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FINAL FEE. 
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