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COMPLETE SPECIFICATION. 

Electrodynamic Movement of Fluid Metals particularly for 

Refrigerating Machines. 

\V e, l'rof. ALDE1lT E1:.- TEI.N, of Swiss 

Xationalit.v, of :), llaberlancler tra. e, 

).lprlin, Germany, and Dr. L.Eo Szrl,ARJJ, 

or Hullg":IJ'iau ~ atiouality of 95, l'rin:t.J e-

:1 geuten. tra~-~P, JJerlin-\Vilmersdod', Ger­

many, do hereby declare the nature of 

thi:; inYcution and in what manner the 

same i- to he perfonned, l . b panit'11 -

larly clesnibed nnd a:.certained in <lntl 1,_1 

iO the following :;latemPnt :-

Thi invention relatrR to nppanlluo.; 111 

11·hi('\i fluid J.wtal moYe. 01 w;u d undPI 

the influPIH'C of a magnetic fi(·ld 011 the 

liquid throa~h whi1 h :rdri(' c·11JTE'Il! i~ 

15 pas~i ng, more p::ntlf·uhrly in "hil'h flu1d 

mt>tal i. punqwd hnJ11 .1 !'h:nnhPJ th at i­

under low preo.;-<lll't' 11d o a c·hnmlw1 und •r 

higher prt> sure. 111'1• appal at 11~ (·an hp 

employed for pounn g lllOitt•u rnl'td in10 a 

20 moulrl or it ma.\ h,, u,c •d 111 r frig- r;,: i n~· 

m:whinr:. for frpding- mrn ·ur.\ or nt hPr 

liquirl 111P1a], to thr drYic·c. I thP ,'lt>r­

tric !'lll l •'l11 i~ not pa~ .· p(] 111tn thr liquid 

throug-h ,•Jp,• t rot!•'~ hut i inrlurrcl in it in 

25 fmch mnnnc•1 that 1hr o.;trrnm linr.., nf thr 

electric CUITrnt arr wholly in thr liquid 

and form do ... rd linf'~ lherrin. diflic ·ulliP 

are a\·oirlrd that an· inherrnt in tlw tram­

mi,-;ion n•,islanc·f' hf'(wpen p]p, ·frorlP and 

30 liquid . •Ill g'<'IH'ra lh n. fip]tl n1 JHllliiPro­

mo(i,,. '"n·, ;, ,·rralrd inlhP liqu1d ''hil'l1 

i not I JP•· t rom pr]clir~. Tf t hi ... fiPid of 

forc·p in thr fluirl metal is not fref' from 

rddir~. llwn• i.., a g-rr:1t los,.. of rnPrg-y 

35 <lll·in:.r In usrlt> 'l ag-itation of thp liquicl. 

'l'hr innnlion relnl f'' to n:>pnratn'> in 

whir·h thr firld of ponderomoti.vr forrr i 

fn•r fifnll rd,]ips within tlw liquid ; ac·r·orcl­

in:.r ' " tltP inYf'ni ion tlw firlcl ,1f ponrlcro-

40 mo liq' forPf'. which act. upnn tl1r liquid, 

rp u]l-; from a mngnrlic· fic•lrl of whi• ·l1 the 

lin!'~ o forTf' rut or ern . an annular 

chamber through ~~-hirh tht> !iquiri litrPnm 

is rauscrl to flow . the mngnetir field lwing 

45 producrrl hy at lenRt two or morP !'Oi ls 

energi:r.ed h.Y electric current. 

Figurr 1 of the accompanying dra~~· ­

ing. illustra tes diagrammatica ll a form 

of apparatus accordi ng to th e invention, 

l't() by way of example. , 

An iron cor e 2 is inserted into an iron 

evliuder 1. :Mercur,v flow~ in the cylin­

[Pri r.e l /-l 

drical annular chamber be ween the iron 

core and the tuhP 1. under the influence 

of the mag·nptic · fi,•lds producer] hy the 55 

windin g-, .f .. ), li <llld 7. in the dirl'l'fion 

of the longitud!J, ,d u:..i~ ol thr ' ylincler 

and, if the pola1 ,~, hp '" 11:1hl.' ·hosl'n. 

fn>JJJ top to botton!. Till' '' 111d1n!!~ ·:1: to 7 

. uno11ncl tlH' tuhl.' 1. Th, • til It'll' ,,·hich 60 

tlo11 in the aclj:wen1 11 dl'llll~, .~:,. about 

!)()0 out o phnse relnt j, ,.] , ''> ,.,, .. <>ther, 

w hi lr , m t h p o t her Ita n d t lw w 1 " d 1 1. !..!'S 4 

and fj. lik t• wi~e the IYinclil t!..!.,.. .-, .t n. 7-

lll<~\ J,., •IIIIIICdetJ up ]n '1 '1 I'• oll<l!) 

ar, ·h1·l't 111111 platrs sho\\'11 111 ,,, at cl 
65· 

£(1 ; 111 on thc · ,p,· tion line.\ - H \\ i th P 

polarity i~ c·onPclly cho t'll : I•• , w. 11<ti1 

fipjcJ in tiH' llH'ITIII'\' in lllt ' • ,li n IIC:Jl 

<IJIJIHlar Phtunlt•l i ... · mo,-rd 1:" 11 it p tn 70 

hol tnn1: tlw r;liP of change ot th.• mng·­

III'tic' fiPlt! i, ol•tninPcl h_y multi pl.' in~ thr 

fiJ'(JUPn :·.\ ],_, th,.. identity r]i,1anf·p apnd 

oi thr winding:,.. ln th mf'J'! ' Ill'\ aJI c•IPc­

tric · rnrrent i-, induced which ·cinulatr 

nno~1ncl 1 h iron r·orr 2. , uch ,, l111e of 

OITP j, ..,]l!l\\'11 in thi,; figure ot 1, · clrn ll ­

ing·~ Thf' 1HIIH'lrromotivp nrc·•' thut in ­

flurn c·p, thP llH'J'('IIl'\' 1s at all noint"o 

par~lliPI to th,, nxiR ~f the cd111deJ: and 

tlw ponclrronwtive fielcl i~ p1~cticnl1-.,: free 

from cldiP'< · 

75 

80 

.\ !)00 displr!C'E'llll'nt of ph!lHE' hC'l WP PJ1 

th.• ··urrPnt" in adjart>n! windin g,, i pro-

d uc·,•d in known mn nn rr ns ha~ hern pro- 85 

]Hl't'cl lnr fhr produc·tion of thp artificia l 

pha .. e for no.,ync·hronou:'l molor . 

Fi g- Ill<' ~ illu ·trait> diag-rnJ!l!11.l lic·nlh· :1 

rr rigr>rating mnr·hinP nrrordin"· to the 

invention in whi ch 10 i. n dpvi /ror cau"­

ing mPrcury to UlOYe by rleclro-dvnnmir 

mran .. The merrury iR forc·rd i1;to t hP 

t~b ,' 1 and feel to thr mPI'_I' Hry .irt p11mp 

L rhr Y:lpOilr of a rooiJJtCl' ;J<r('Jlf (for 

r:..an1ple. methyl alrohol o~ ; ~uitahlr 

h ,]lol'arhon) is drawn ofl' throug-h thr 

PIJI•' 13. I'Oll1IHE'R eel in :1 vertir.nllr rx­

trnclin~ pipe , and forrerl inio thr \";lpour 

separating chamber lfi ., hr merrury 

pnsses out of this rhnmhrr. t hmu~rh th.r 

downward ly direrterl pipr 1() , and bark 

into th e_ dev ice 10. while th ,-npour of 

the coohn~ agent fl owA through the rip 

19 into the air-cooled con den ser 11 whc>re 
' 
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it is liquefieJ; the cooling medium then 
flows through a throttle 20 into the 
vaporise r 18. 

lf a three phase current is aYailable, the 
5 apparatus hown in li'igure 1 i t·onnected 

to the source of current in such manner 
that a uniformly moving magnetic field 
is produ ced-that is to say, the windings 
4. 5 et(!. are connected in similar manner 

10 to the ,...-inclings of a three phn e cunent 
m0tor and th ere i produced a mngnetic 
field moving in a straight lice in s tead of 
a rotating field. 

Th e tran mi siou of energy from the 
15 mer ·ury lo the Yapour that i to be com ­

pres. ed may he variously effected in the 
r ef r·igerating ma chine. Fo1 example 
water may be drawn in bv means of a 
m erc ury .1et pump and the. vapour com-

20 Pl'!:'Fsed hv tl1 e water. Alter11ntivelv hv 
in term i tte n tly reversing the cl irecti~n o'f 
motion of the magnetic field the mercury 
ra n bP cau d to flow intermi,Uentl into a 
ves~e l whi ch communicates by valv~ with 

25 two chamber that are under different 
pressure!', ~o that the m Prcurv c·omo re~ e 
the vapour , a nd forces it into'thP C' l{a m hp r 
1rnd!:'r the hi,..\' her pre. s ure, whilP t he 
,•apour i. drawn off bv the mercury from 

30 the chamber whi h ·i . und er tJ,e· luwer 
pres ure. 

In orrler that thi s a c tion mav h e better 
under. tood one form of su C' h an· apparatus 
is h ereinafter more fully de crihed by way 

~5 of example and illu t rated diagrammati­
r all.v in Figur 0 of th arrnmpnnying 
dra wings. 

10 i. the elertro-magnetic devi rP in 
which th e direr ti o n of movement o f ,hp 

40 fluid m etal i r pversNl hy f' hnn g- ing thP 
polarity of onp pari of th e windin g. Tn 
thi wa y the fluid m eta l i . drawn out of 
the ryl i.nd ers 21 and 22, or is fore d into 
them. altc>rnately. The vnhes 21 and 24 

45 permit the comprPssed vapour to pa ss into 
the pressure pipe 2i) . while the vapour is 
drawn by suction out of the uction pipe 

2G through the valves 27 and 28 into the 
,cylinders 2J and 22. 

Ha...-iug now particularly described and 
asce rtained the nature o{ our aid invrn~ 50 

tion and in what manner the same is tu 
be performed, '"e declare that. what we 
claim i - :-

1. Apparatus fo r moving fluid metal., 55 
intenrled more parti cularly for use with 
refrigerating machine , in which a mng-
n e ti · field influen ces metal tranr ed bv 
electric •tu'J'en t. characterised in that ~ 
s tream of the liquid metal is ca used to 60 
flow through an annular chamber whi ch is 
cut or cro · ed by th line of f or ce of a 
magneti · field produ eel by at lea t two 
or more coil eucr:..ris d hy electric ur­
rPnt, the maf!n e ti r field inrlucing electri 65 
curre n t. in the annular l' hamber, which 
cunent s ci r ·ulnte aronnd the axis of the 
cham her. 

2. Apparatu s ar'('Ortlinf!' lo clai m .l, 
rharacterii'Pd in that the (' llrrenL in two 70 
a d.ia(' nt coiL ha\·e a phase ditYerence, 
thus produC'in g a magnetic fie ld which 
movP:-. in a ~traight line parallel to the 
axis of t h e annula r chamber in the 
m an n er that th c fi ld in a poly-pha e 75 
m otor move. i n a circular path. 

:i . ..;\.ppa ratus aecorcling to claim .l or 
claim 2, co mpri . ing a tub having an 
iro n c re eli , po erl th Preiu, an annular 
space !wing form ed around th e ·orp and 80 
iron . h ePL di Rpo:-;e cl outside th annuln,r 
space. 

4. A pparahtR according to rlairu l. 
rla im 2. or rln im 3, rbnraderi . ed in that 
in a r frigerating machine mercury is 85 
moYed by the apparatus. 

5 . Apparatu ;; according to claim l 
claim 2 or rlaim 3 , chnrarleri ed in that 
fluid m eta l is poured into a mould by the 
apparatu. . · ~ 

Dated this 24th dnv of December 1928. 
EDWARD E.VANS & o.,' 

27, ChancPry Lane, London, W .. 2, 
Agents for the Applicants. 

Roo hill: Printed for His Majesty's Stationery Office, by J,ove & Malcomson, Ltd,-1980. 
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