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UNITED STATES PATEl'r:: OFFICE 

'ALBERT EINSTEUf. OF BERLIN. AND LEO SZILARD. OF BER:Jl:N-WILMERSDORF, GER- •. 

MANY. ASSIGNORS TO ELECTROLUX SERVEL CORPORATION, Ol\' N>::W YORK, N.Y., A 

CORPORATION OF DELAWARE 
REFRIGERATION 

Application filed December 16, 1927, Serial No. 240,!i66, nnd in Germany December 16, 1926. 

Onr im·ention relates to the art of refrig - cl0nser 6 whcrr it terminates in n. cli strib11tor 
eration nnd particularly to nn nprnrntns nncl heacl 3?. Condn.it 37 pn sses with_in cool!ng 
111ethocl f or proclttcing r e(r ip;Nation wherein water J:1C 1~c~, 12 nt onler that fiUtd passinO' 
the refrigerant eva porates i11 the presence of thrc;1g .: , nis conduit 7nay be coolcrl. A vent 

0 nninert gasnncl morepa rticularlytothetype conduit 34 connects the'uppc;_· part of con - /iii 

di st' losecl in I't~rent .No . 1,685,7G t gra nted Sep- tainer 3;3 \\'ith the uprer part of conc:ensrr 6. 
tcmher 25th, 1!)28, to Von Platrn and Mnnters Th~ operation of the nbove described app;t-
ancl our Briti sh Patent No. 282,428. ratns IS as follows: 

The objrC'ts nncl nclvanbges of our invrn- A suitable refrige rant, for in stance butane, 
10 tinn "·ill be nppnrcnt from the following de- in liquid form is conhlinc<l within evnporntor oo 

scription considered in comwdion with the t. An in~rt gas, for in. tnnce ammonia, if'l in
accompanying d·nnving which shows, more or troclucNl 1nlo evaporator 1 through concluit 
Ics: clingrnmmnti enlly, a prefen·e<l embocli- 30 and di st ~·ibntor head 31. The rci'rig<?rnnt 
nwnt. of our invention. evaporates Jn the evaporator in the presence 

! .J Hdc rrin g to th e rlrawinl!.rcfcrence char- ofthe inertgasd uetothe (n ctt.hat thepar~ial Oli 

ndcr 1 clesi g nntes :in eYapora tor, which is or- pressure of the refrigerant is reduced thereby 
clinnrily placed within a chamber to be cool0<l. nncl the resulting g:nseou s mixture par::ses 
A conduit 5 connects the upper part of evapo- through conduit 5 to within condenser G. 
ralor 1 ' ' itl1 the·rirore in termr<liate portion Here the mixture comes in intimate contact 

:·J of the con den ser 6: A cond uit 11 commnn i- with an absorption liquid, :for example water, 70 

r:~tes with the bottom of evaporator 1 and ex- \Yhich is introduced into the condenser 
tends within condenser G 'at a level belo·w the through conduit 37 and distributor head 35. 
point of communirntion of conduit 5 with the Inn.smnch as the ammonia gas is very soluble 
con<lenser. A rooling water jacket 12 sur- in water, while the butane is quite insoluhle, 

::J rounds the cond ense r nnd is adapted for the the nmmon:r. ;2;us is uhsorbec~ by the water, i5 

p:ts,,;age tht'rcthrough o£ water f0r the pur- thus fr eeing the outnne :from the ga seous mix-
' poe of cooling tiw conclel'lser. tnre, Thus the butane assum2s substantinlly 

A conduit 27 communicntes with the bottom the entire pressure within the condenser, 
of condenser G and with the lower part of a which pressl,n·e is sufficient to cause its lique-

; J hrnt exchnn ger jacket 28. The upper p;nt of · faction at the tempemturc maintained therein so 
jacket 28 is connected to ' the lower part of by ~~le cooling ·~r".ter. 1 

generato r 2!) . Gen erator 2!) is heated in nny · Tho s;cc:nc grr. v~·-;~ c~ --~·:ui ;:_ :.:. 'ta~le is less 
snitn hie rna nner. A conduit 30 commnnicates thar;. that oi the solution of ::mmcnia in water 
with the llj)pcr part of generator 29 ancl ex- and hence stratification of the two liquids 
tends \Yithin ev:q)orn.tor 1to a point near the occurs, the l iquid butane floating npon. the 85 

bottom thereof where it terminntes in a clis- ammonia solution. The latter solution is in
tributor heac101: Conrluit 30 extends within clirated by reference ch arncter 2G. The liquid 
concluit G in .o rc1er t hat the f1nic1s pns:o ing bntane passes from condenser li through con
through th e respective conduits may be duit 11 nnr1 returns to evaporator 1, where 

n bronr;ht into lientexchn.nge relationship with it is nga:n evaporated and the cycle repented. llO 

r:-~rh ot.her. ' ~ · The ammonia solution flo,rs by arn,·ity 
,\ co11cluit 02 extrnds npwnnlly from with- from condenser G through conduit 27 al1cl hen't 

in the lower pari" o{ ,gen0rator 2!) and com - exchanger ja-::ket 2H to within generator 2·n. 
lllttni c:~tcs \\'itlt :t . co ,T.lt~lnrr :tl pl<tct' cl at a ]e,·el Hero t"hr application o:f heat causes the am-

~:; ahorr that oirmicle\ISe rG. J\ rm mceo f hcnt· :3G monia to be cxpelletl as a gas from tl1e so ltt- llo 
is provided tor hc;:tlin~; concl11it.a2 ~t n point t.ion :· .. nu this nm.mo~1ia. gas passe::; thro~1~h 
:liJoYr generator 2V. A condwt. ::\( extc·l!US eontlmt 30 ann di stnbntor hcar1 :n to WJtll
clowmnirdly from con~niner !l!l. and pnsses in eYuporator ll where it .rer1uces the par
within hent .excliangcr jaClcet 2B lLllcl thence ti:-~1 pressbi·e oft 1e hutnne, wherefore the lat-

. ') upwardly to within the upper part of con- ter evapoFb.tes us previously described. ' 100 
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'Yatrr contninin[! b11t little ammonia in cluit for ronrlucting WN!k ab<;orption liquid 
. olntion. passes froin genrrntor 2!) into con - from said rontaincr to saicl cnnrlrnscr by 
duit 32 whrre Jt is furth er hPntr<l hy ~he grnrity, a conduit extenrling npwarclly from 
sourer of l1rnt :-Hi. This henting cnnses the said g<'nemtor to said container and means 

5 formation of vapor in conduit 32 which lifts to heat the lnst-mt>ntion rcl rond11it to lift Jiq- 70 
lictni<l throuD:h this rpndnit to within con- nicl frolll the generator to the container. 
tainer :3a. The liquicl thus supplied to con- 2. Refrigerating nppnmtll!:; comprising a 
tainrr 3H nwy pn ss by gravity thro11gh con- B"rnrrator, n conrlrnse t· nrrnngcrl nt a higher 
clnit 07 to rondrnser fi. TIH' hot weak lictnicl Level than the grnerntor, an evaporntor, a 

,, j>nss ing thrn11gh cntHlnit 07 is bronghL .into containrr nrr:-~ngecl n.t nlli.qhrr level thnn the 75 
wnt cxehangr relationship with the eool conclense r, sai<l vrnrrntor eonta ining nn inert 

strong liquid passing through hrat rx- gas <li ssolvccl in ii'T'rsorption lirrui1] and 
cl1anger jacket 28 and nn cxrhangc of heat aclaptNl to expel the inert gas from solution, 
brtwren the two liqnirls tnkes plnee. The a conduit for connncting the inert gas from 

1.~ weak liCJnid is further cooled by being .the grncrator to the evaporator, a conduit so 
brought into heat exchange rela tion with for con clncting liquid refrigerant from the 
the cooling wn!cr in jn.cket 12 an<l is h ence : condenser to the evaporator, a conduit for 
in n condition to rnpirlly absorb rrmmonia in -conducting mixed vapor of refrigerant and 
the condenser. inert gas from the evaporator to the con-

'.!O Vapor rntering container 33 from eomluit · denser in heat exchrrnge relation with inert s~ 
H2 passes therefrom through vent conduit 34 gas passing into the evaporator, a conduit 
to the collflenser. · for conducting ri ch absorption liquirl from 

D11ring the oprration of the herei nbrforc the condenser to the gcnerntor by g ravity, 
rlescrihrcl npparntus, the prrssnrc rxist ing in n. conclnit for conducting weak absorption 

'.':. the n .r ious membrrs is. uniform 'rith th r ex- liquid from said container to sairl condenser 90 
eeption of sli g ht pressure c1iiTe rrncc~, s u f - hy gravity, a conduit extending upwardly 
ficirnt to cn11 :=;r How of Auicls. eansrcl by liqnid from saicl generator to said container, means 
col11mns. The press1irc rxi sting in gr nrrntor to heat the ln st-mentionrd conduit to lift 
2!) must he suflieiently g reater. than tl1~1t ex- lictnicl from the grnerator to the container 

·w ist ing in the uppr t: p:-~rt of rvaporn to r 1 to ancl :1 vent concluit connecting the upper 9~ 
canse the Aow of vapo.1· to tab~ plarT from part ol sairl container w,ith said condenser. 
di stributor hcnd 31, or, in other worcls. to 3. Refrigerating apparntns comprising a. 
oHrcome the liC]_uid !1racl designatcrl .by h2. grtwra tor, a conclenser arranged at a higher 
Thi~ exeess pressure 111 the generator IS hal- lcvrl than the generator, an evaporator, a. 

·c; anced by the hearl exertrd by the colnmn of container arranged at a high er level than the 100 
liqnid eCJlinl to the eli fl'rrcnces i n lcnls be- condenser , sn,icl generator containing· am
tween the liquid in condenser 6 and genera- monin eli , soh·ed in \Yater and adapted to ex
y r 2!), incli cn!crl by h 1• It is, of courrye, nee- pel the nmmonia from solution, a conduit 
essar·y thnt tlw head r epresented by h2 is less for conducting the ammonia gas from t he 

~o than that represented by h1 in ordrr tl111t generator to the evaporator, a conduit for 10~ 
flow shnll take place . . · conducting liqtiici butane from the condenser 

" Thi!e we hn v:) cles~ribcd n preferred em - to the evaporator, a conduit :for conducting 
bocliment for carryil1g out om invention , it mixed vapor of butnne and ammonia from 
is to be understood that 1-rrochficntions there- the evnporator to the condenser in heat ex-

<~ of fall within the scope of the inYention, change rela.tion with ammonia gas passing llO 
which is to be limited only by the appended into the evaporator, a conduit for conducting 
clnims viewed in the -light of the prior nrt. strong solution of ammonia in wa:ter from 

'Vhnt we clnim is : the condenser to the generator by gravity, 
1. Refrigeratino- apparatus compri sing a a conduit for conducting weak solution of 

!"' grnerator, a concl~n»cr arranged at a higher ammonia in water from said container to 115 
level .than the generator .• an e1•aporator, a ~aid condenser by g ravi.ty, a conduit exten~l
contamer arranged at a h1glwr lewl than the mg upwardly :from sa1d generator to said 
conrlrnser, sa id g-enerator containinrr an inert container and means to heat the last~men
gas cli~so!Yecl in nb, orption liquid a~cl adapt- tioned conduit to lift. liquid from the gen-

:.:. eel to expel th e inert gas from solution. a erator to tho contniner. 120 
roncl11it for coml uet ing the inrrt gas from the 4. R efrigerating apparatus comprising a 
genera tor tn the r ,·apora tor. a conduit for generntor, a condenser arranged at a higher 
ronrlucting lictnicl rrfri gernnt from the con- level than the generator, an evaporator, n. 
clrnfie r to th r cYnporntor, n conduit for con - container arranged at a hi gher level than 

•i" flucting- lllixPd npop-of refrigerant n.ncl inert the condenser. said generator containing am- 126 
gas from the e~aporator to the condenser monin. dissolved in wnter and adaptell to 
in hrnt rxchang-e relation with inert gas pass- expel the rrmmonia from solution , a conduit 
ing into the evaporator, a concluit for con- for conducting the ammonia gas from the 
ducting rich nbsorptioQ. liquid from the con- generntor to the evaporator, a conduit for 

,. ,; denser to the ,generator by gravity, a con- conducting liquid butane from the condenser 130 
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::;0rption lifjnid 
romlensC'r by 

tipwnrclly from 
nN nncl mrnns 
dnit to lift liq- 70 
cont n i ncr. 
: rompnsmg a 
~Nl at n higher 

c\'nporntor, a, 

r levrl thnn the 75 
ninintr nn ine1t 
n li~nid anrl 
: from solution, 
inert gas from 
1tor, a conclnit 80 
'rnnt from the 

a conduit for 
·drigcrnnt fi!Hl 
or to the con
tion with inert 811 
ttnr. n conduit 
Jn liquid from 
or uy grn_vity, 
eak absorption 
saicl conclensrr go 
ling upwnrdly 
mtniner, menns 
~ oncluit to lift 
, the contnincr 
ing the upper 911 
icl conrlenser. · 
: comprising a 
;erl at a higher 
evaporator, a 

r lewl than the 100 
ontainingo am
adapted to ex-
ion, a conduit 

ga. · from the 
a eonrli1it for 105 

1 the condenser 
for comlucting 
unmonia. from 
::;er in heat ex-
in. gas pa ssing 110 
for conducting 
in water from 
or by gravity, 
n_k solution of 
:1 container to 1115 
onduit extend-
1erntor to said 

the la st-men
from the gen-

comprising a. 
;rd nt. a higher 
p\·nporntor, n 

120 

lwr lc\·el th:m 
~ontaining am- 1215 
1d aria pted to 
tion, n conduit 
gas from the 
a. conduit for 

1 the condenser 130 

1,781, 84 1 -
to the evaporator, n. conrluit for conducting 
mixed vn.por of butane aml ammonia from 
th e evaporator to the condenser in hcnt ex
rhnnge rrlation with : ammonia gas pnssing 

11 
into t.he eva,porntor,· n. conduit for confluct
ing strong solution of ammonia in wnter from 
tho co!ldenser to th~ generator by gravity, n 
condmt for conductmg wenk solution of am
monin in water from ·said container to said 

10 condenser by gravity, a conduit extending 
upwardly from sn.i(l gen erator to said con
tniner, rnrnns to heat the lnst-mentioned con
duit to lift. liquid icom the generntor to the 
contniner and a ven£ conduit connecting the 

15 upper part of snid container with said con
denser. 

5. Method of refrigernting which com
prises evaporating ~,liquid cooling agent in 
thr presence of nn. mert gas to absorb heat 

zo nnd thus forming a gn.c;eons mixtnre of cool
ing ng:ent an~l inert ;gns, conveying the gase
ous m1xture mto the presence of nn nbsorp
tion li<]uid at such condition thnt the cooling 
agent condenses on being deprived of inert 

25 gns in gnscons mixture therewith due to the 
introduction of abs9rption liquid into the 
prrsence of the inert.gas, separating the solu
tion of inert gas in absorption medium from 
the condensed cooling agent, returning the 

30 condensed cooling agent to the presence of the 
inert gas, separating ~he inert gas and ab
sorption liquid by heat, circulatino- the ab
sorption liquid b:¥ means of a separ~te source 
of heat to the presence of the gaseous mix-

, :; ture of cooling agent and inert o-as and re
turning the inert gas to the pres~nce of the 
liquid cooling ag!3nt> 

In testimony wliereof we hereunto affix our 
signatures. ' 

ALBERT EINSTEIN. 
~LEO SZILARD. 
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Convention Date (Germ any): Dec . 27, 7 927. a. 3, 

Application Dale Un Untted Kingdom): Dec. 24, 7928. No. 38,097/28. 

Complete Accepted : May 26, 7 930. 

CO~Il'J ,E'J'J~ SrECH'lC.L\'l'J ON. 

·-.lect:r·odynamic Movement of Fluid e als particularly for 

Refrigerating Machines . 

\\'c. l'ror .• \ LJJEltT EI:-;-sn:.rx, of Swiss 
S:ttionalit~·. of .), HabcrLmtlen;tras~c, 

l.,rJin C:i-l'I ' ll\aliY and Dr. LEO :-lzTLAlln, 

nf lit ]
0

og'<l!'ian l'.;lliOJlalit.y, or 95, l'rim~Je-
:.) geult'JI~lr;l:;se, ]~L'l'lin -\Vilmersdm:f, Ger

JIIalll' do hnehv <leclan' the nature of 
t.his. i'nYE•nlion a~l(l in what manner the 
s;\liiL' is to he pcdonnecl, lc be particu
larly clesniheLl and a~l'ertaiHcd in <W<l by 

iO the follo 11·in g slalemenl :-
Thi;; inYPntio>\ rdatc:-; to apparatus in 

whi('h fluid 1.wtal moYes· fonY;u·Ll 11nuer 
l he infhtt'lll'l' of a maguei.ic field on the 
liquid thro:;;_!.·h which elcdric current ifl 

15 p:•s:;ing, 111ore partH·uiarly in 11·h ich £uid 
Jll<'t:d is pulllp<•<l from a chnmher that is 
Un<ler low j)l'e~,;ure into :1 chamber unuer 
hig·her -pre:=;sure. Sueh apJ)::Inllu::; can be 
employed f.o r pouring molten meld inlo a. 

20 moulc1 or i.t mny l1r u~ecl i11 refriger;,~ing 

machines for feeding mercury or other 
liqnicl metals to Lhe devicP. If the rlec
t ric ('Urrent is not pnssed into l he li<tuid 
throug·h electrodes but is induced in it in 

25 such m.anner lhai the slrenm lines of the 
electri c current are \l·holly in the liquid 
and form do~ecl lines therein, diffic:ullie;; 
are rnoided that are inherent in the trans
mission rrsistanre bet'.1·een cledrocle and 

30 liqui<l. hut generally rt field of pondero
motive for<'e is created in the liquid which 
i::; not free f rom eclclies. H thi.- field of 
force in the fl.uid metal is not free from 
cd<lie;; , then' i,; a gre:tt loss of energy 

35 OIYing- lo useless ngitntion of the liquid. 
'I'h'-' invention relates to a;Jparatus in 

wl1i,·], the field of ponder.omotive force is 
fl'<'<' r'<m t eclclies within the liquid; arcord
ing to he inYeni.ion the field of pondero-

4.0 moliYc force, \T]Ji ch acts upon tl1e liquid, 
rPsult:; from a. magnetic field of \Yhich the 
iinr,; of force cut or cross an annular 
chamher through which the liquid strenm 
i:; c:ansec1 to :fl.m>, the magnetic field heing 

45 produced by at least two or more coils 
energi:;;;ed by electric current. 

Fig·ure 1 of the nccomprmying draw
ing·s illnstrntes diagTnmmaii cn 'iy a form 
of app:1r:1.tus according to t 1e invention, 
l1~· 1Ya:v of example . 

An iron core 2 is inseTted into an iron 
n·1incler 1. :M:ercury fl.on·~ in the cylin-

fPrice 1/-1 · 

chie.al annular eben 1ber between the iron 
core and the tuhc J, under the infiuenee 
of the magnetic fi<.'lc1:; prouuccd lJy the 55 
wintin g·s ..J, 5, ()<Ill< 7, in the direction 
of the longiLu<linal axi:-; ol' the cylinder, 
:1nd, if the pob.·it,\· he suii:lbly chosen, 
1 t'Lllll top tn bottom . " he \l·i ndings 4 to 7 
Hul·ronnci ho tnhe J. The cmTelllfl whi ch 60 
flo11· in lhe ad]acrni winding~ are nbout 
!.J0° out of phn:-;e relat.iYely lo each other, 
while on the other hand the windings 4 
and G-likewi::;e the windings 5 and 7-
may he <·c,nnecic<l up in series. 8 :111cl 9 65. 
me sheet i.J on plates shown in laminated 
form on thp section line A-B. When the 
polarity i, co1'l'rctl:-· chosen, tl!e magnetic 
field in the meremy in the cyliuchical 
annular clwmhet i:> moYecl from top io 70· 
bottom; the rate oi change of the mag
netic fielc is ohL inPcl hy multiplying tl1e 
frcqucHc·y 1,\ thP i<lentity distance apart 
of the ''in<lings. Tu the mercury nn elec-
tric cmTcllt is inLluced which circulates 75. 
around the iron core 2. Such a line of 
force i,; sl10wn in this figure o£ the clraw
ing·s . The ponderomotive force that in
flueJH·e::; the nwrcur.v is at .all points 
parallel to the axis of the cylinder and 80 
the poncleromotive field is pr~ctically free 
from eclclies. 

A 90° displacement of phase between 
the cm:rcnts in nJ]acent winding·G is pro
duced m known mnnner as has been pTo· 85 
posed for the procluction o £ the artificial 
phase for asynchronous motors. 

F!g·ure . 2 illustra~es cli.agrar.:matically a 
refng·eratmg machme accordino· to the 
invention in which 10 is a device 

0

for caus- 90 
ing mercury to move by electro-dynamic 
means . 'l'he mercury is forced into the 
tube 1 J and feu to the mercury jet pump 
12. 'rhe vapour of a cooling agen~ (for 
e:s:ample, methyl alcohol or .a suitable 95 
hydrocarbon) is drawn off throtwh the 
pipe_ 13, compressed in a. vertically ex
tendm~ p1pe, and forced into the vapour 
separatmg chamber J 5. The mercury 
passes out of this chnmber throurrh tT1e lOQ 
~1ownwardly directed pipe '16, and back 
mto the_ device 0, while the vapour of 
the coohng- agent flo ws throuo-h the pipe 
19 into the air-cooled condens;r 17 where 

' 

It • ) l < r, _,.> 

() 
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11 .' !1 ,u.: .. , <I; \ l.v •·c>uliug- nH·dium Uwn 
1:"''·' t!truu.~ .. :-1 ' a tltrcntle :2U iu1o tbL' 
\ .q.o:-1-< r 1.'1. 

[,a Lllrc<']>hu~c ClllTPII( i;; a1·:1iLthle, th.: 
5 :tpparalu;:, "hown in Figure 1 is ,-ollneclcd 

to tilt~ ,;ourc of ·urrent i11 such Jllal llC!' 

th:H a unil'ormly mo,·ing nw g netic field 
j, pro(lil('l'( - that ic; to ,.:ay, th e win(hng..; 
·1. .) ' ' t'·. :n,• cOlllH'r-tcd in :;imilar m, nner 

:10 to the windi ng,; of a three pha,;e (;UlTeJJ 
mot or :!! t(l th::-re is prollucrcl n mag-netic 
ficl(l mnYing- in a , t,ta.ig-ht lit:e instead 'of 
a ro ini ing- field. 

'!'ltl' tr. n~l•lission of ('lH'l'g',V from t1 e 
i5 111 ('1-cury to the vapour thai i;, to b<• rom 

nrrssc d ma_y Lc Y:niou:-,ly Pl'iedP<1 in tiH1 

rcfri g·p ratiug- maPI1ine. Fo1 exampl e, 
w:l\ C i' may l> e dr:l \ \"11 in hy mPan:-; of a 
nwn·ur_y jr.l pmnp and the Yaponr com -

20 prr~c;t•(l hv th(, water . .\l(,•rn:tti,·elv hv 
i 11 t nmiti Clli ly I"P\"l!l'Si 11<" (he d i rrci i;ll~ Ot 
mo tion of the m:•g-netic"'field, ihr mercury 
can lw (·cnt~->rd to flo w inienniitPntl y into: 
Yessd ,,-],icb com municates by valv0;; with 

25 iwo c·hamber::; 1hnt arc un(lcr different 
pr ;-;~nrP>:>, so that the 1nerc·urv r:omnre;;ses 
lh<> vapour, an,l force,; it into .nw cl{amber 
UJH1Pr the lti;..\·her pressure, \Yhile the 
v~1pour is drawn oil bv thr mprr·un· fron 

30 thP c;hamber ,,·hich 'i:-; un(ler t]'P. luwer 
prcss1 re . 

In orrlrr that 1bis aehon may he hetter 
undN:tood onr fo rm of :;uch a.J{ app~uatus 
is he rei nafte r more f ully dPscribed by "-ay 

35 of rxample and illustrated diagrammati
cally in Figure 0 of the accompanying 
rlra \\'in g-s. 

10 i s ihe· electro-mag-netic device in 
whic:h i.he direction of movement of ,h e 

1L0 fl.ui.rl metal is reversed by clJ<lng-ill,Q' the 
polarity of ·one p art of the ~~-inrli.ng. · In 
thi.:;; way he fluid metal is drawn out of 
the ('ylinders 21 an d 22, or is forced into 
them. alternately. · The· valves 28 and 24 

45 permit the compressed vapour io pass·intn 
the pressure pipe 25, while the vapour is 
dr awn b:v suction out of the suction pipe 

;!!j throug-l1 the valves 27 and 2tl into the 
,;ylimler:; 2 1 Ull(l 22. 
· Having- 110w particularly desc;ri.bcd an(l GO 

asc-l'rlainetl the nature of vur said inYI'll -

ti_on and in \\'hat n~:wner the same i;, t<J 
lJlJ pel'f'onnPd, '"e declare thai. wk'IL \YC 

c· laim i;:;:-
1. · ApparaLu,; for moving fluid mciab, 55 

.i ntended more particularly for u::;e wiLh 
refr ig-era ti ng- much iucs, in whid1 a mug
llt>iie field i11fiucn('e::; metal traversed bv 
,•le('lric uuneut , uharadcrised in that 'a 
stream or t he liquid meta l if; cam:ed io 
fl ow throug-h au ann ulat' ehamber which i::; 60 

c;u t 0r cro~:;ed by the line:; of force of a 
mag·uetic field produc;e<l hy at lea:;t t wo 
O l' more eoils Pnc rg-isc<l by electric c;ur
rent, i.he lllag-netie field inducing- electric 65 
uun-ents 'in tho amntlar dwmber, whieh 
r·ul'l'ent::; circ;ulate :uoLu](l tho axis of the 
ehambcr. 
· 2 . .t'..pparai.u:, acr\Ording- io daim l, 
('haraderi se (l in that the em-rents in two 70 
atl.iacent c;oi.l,; lH!.Yc a phase diltm·cnce, 
t hus prod ucing- a magnetic field whid1 
moves in ~~ si raig-h t line pnn1.llel to the 
a:xi:-; of i.hc annular chamber in the 
11anner that the fie ld in a poly-phase 75 
motor moYes in a circular path . 

8 . Apparatus nc;corcling to claim l or 
daim 2, comprising a tube having an 
iron eore disposed therein, ~n annular 
spaec being- formed around the core m1cl 80 
iron sheet:; dic;posed outside the annul:u 
space . 

4 .. Apparatus according- io cla im I, 
<·him 2, or claim 3, characterised in that 
in a refrig-erating machine mercur.y 1s 85 
moved by the apparatus .. 

5. Apparatu · according to claim ] 
claim 2 or da im 3, characterised in that . 
fl.ui.d meta l is poured in to a mould by the 
~P~~m. 90 

Dated thi:; 24th day of December, 1928 . 
ED.W·ARD E VANS & Co ., 

27 . Chancery Lane, London, W .C . 2, 
Ag-ents for tbe Applic.ants. 
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