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C011PLE'lE SPECIFICATIOK. 

Improvements in or relating to Electric Condensers. 

Dr. LEo ZILARD, of 9·, Prinzregeuten
stra Re, B rlin -'iVilmersdorf, Germany, do 
hereby declare the nature of this inven
tion and in what manner the same is to 

5 be performed, to be particularly de cribed 
and ascertained in and by tl1e following 
<;(a !Pment :-

Thi iuY"ntion relates to a eonden:-:er 
·uc·h as i. frPfJuently lL'Pd for instanr" 

10 for weak ('\lrrents a. block conden. ers etc. 
:HHl in "·hic·lt. all is now \ltlllal for COJl
dcii . PI'S for lo,v voltnges, thin m tallirall~· 
c·ondu ·tinp; lnyer.-l nnd thin non -metnllic 
layPrs of , olid structure (paper and the 

15 like) are ::u·, anged a ltPrnately. 'l'hP 
invPntion has for its ohje t to lower the 
alternating- current resistance of such con
den,;er , the condenser, or better the con 
d nser set, remaining practically impn:--

20 . able for direct rurrent helo"· :1 giYPn 
limit voltage. According to the inwn
lion, this lowerin::; of the altP rnntin p; I'Ul'

rent resi . tanre of the onclPn . er is efTertecl 
lJ\· makinrr the . olid non-metallir. lavn" 

25 ( i'or in~t:11~CP papPr) . ihwted hetw en . the 
mPtal cn,·crinp;~ or plates. electrolyticn ll.'· 
c· ondudiiig, pref0rably h~· impregnating 
the porou :-; or swelling intermediate lnycr 
with a suitnble sail solution . 'l' he tbirk-

30 ne. :-1 of Rurh intPrmNliatC? layers 'liCh as 
are oJsccl , t pre?srnl in rond<>nsPrs for weak 
currPnt:, is of the order of magnitude? of 
; thou~unclt h of n r ntimrter ancl e\'C?n 
much smnller. C'arP must hP i.aken thPr"-

35 fore in impreg-nating it, that it shoHlcl nnt 
hP so tenrcl too lllHC'h. ThP l'hoire of thr 
clf'r lrol vte? i:-< mncle "·ith clue? c·onl'icl ra
tion of ·tlH' nnt 11rc of thf' metal "·hirh C'On
:; titutPs th P pint s (pr!'fpr:d Jl,,· tin-f Cl il 

40 papPr or aluminium foil~) and i~ mnciP 
in ~lll'h a nwnnPr that n finitf' d•>rom 
pos ition volt:1ge (p ol nri~;n tion voltngP) is 
opJl ' l. Pel to the pnssarre of dirPrt r unent. 
Tht> lowering- of the nltern aling t·urrPnl 

'•5 rcqisbnrP i thPn ha. ed part!~· on th o fnrt 
thnl the clie?lf'rtric constant of the impreg
n:ding :-olution (for in sta nce of water) i t~ 
l. rgP. hut portly on the fart that th e 

fl'rir P. l l -1 

intermediate layer is a conductor of alt r
nating current. Direct current. in ron- 50 
ditions set forth below can not bring about 
an electr olytic decomposition of the inter
mediate layer. 

Solid lhin el ctrolytica ll y onductino-
interm cli~tte la.:-ers cou ld aJ:o be ohtaineJ 55 
by oxidising· the surface of lhe m lal 
plates (or converti nrr them into . ul
phides) and lJ1ereupon pr .. ing the nlP!al 
plale direct on each other: the oxide. 
if properly prepared, form · t hen a , olicl 60 
thin electrohti :olh cond uctin<r inler-
mecliatc !aye;, · "' 

For tl1 e ~mpregnation of thin porous or 
swe llin ~ intermediate layers (paprr) 
cou lc.l be u d water . alrohol . nitrobemwl 65 
ancl thP like. or soluti ons in the, e liquids. 

As long a,; th, int ermed iate la .n.> r . u. Pt1 
a re not extraordinnril~· t11in, the c n
ditions ar e such that the incre?a. e of thP 
dielectric constant of the? intPrmediate 70 
laye r protluced h,r the impregnation of t he 
latter. piny thP smalle r part, and th 

l P ~ tr lyiir ·onduct i "i ty of t hr in t r
mrdinte la_yPl l1<1. the greater Rhnro in 
thl' lowPring o the a liPrnntinp; <·u rTf'nt 75 
rPsistanvP. Th e latter i~ howcHr ge ner-
nl ly murl1 highrr than would r sult from 
the ohmit rt'~istance of lhe in!PnnecliatP 
Ja~· er . , and l'i clP orminpcJ in th €' fir~t pin C? 
h~· !ht> polnris. lion phenomPnn (pola r isa- 80 
tion capacity), that is to :-;~~· . in the t'a~P 
of th f> XCf'Nli ngly low alte?rnating mit
agE's which are on the conclenser in thP 
mns t imporbnt application~. th pa%inp; 
altl'rnating c·urr nt iR sma ll er than that 85 
which "·mdcl emTP,Qpond to the ohmic· 
rf'~i~tanr . 

roncJenHPl'H (lC('Ol'(]ing to the invPntinn 
nre I!Sf'rl rithrr C"onnel'tecl in R rio;; nncl 
com bin ed to a condenser ell, or a ron- go 
. t !'llrt ion i ltRPcl whic·h clifi'prs from t hr 
onlin ary co nd ell sPrs by th e arran g-f'mo nt 
bet ween two metnl plalPl' ar h of whi f' h 
lf'acb to one junction terminal of the CP E , 
of further metal plate. (intonnPrlial f' ~G 
plates) . The direct current woulcl th en 

.. ... 
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hn Ye to pass r epeated ly between two metal 
plates connected earh to a junction ter
minal of the cell into and out of thes'E:i -

is .then n direct current Yoltage wiih a 
stmng :~lternating current romponent of 
50 periml" and niore. Owing to the low 
altemating- current reRistnnr·e of the cell, metalli c iutermediate plates. Con e-

5 qu ently. hl'low a g-iYen limit voltage which 
i~ p·i,·cn h,\· the deromposition >oltage 
(pnlari,atinn) and the number of inter
mediate plat!'", the direct current will he 
thro!tll'd by the rell, and the electrol:do 

10 ,,·ill no he decompo;:ed h.Y the clirrrt 
r·uJTent. 

1-'i ~ urc l ~;how diagrnmmatic(lll~· n con -
stnwtion arrorcliu~ to the invention. It 
, ho w" th metallicall.\· r·ond\IC·ting pl:-lle 

15 l - 7 whi hare eparaterl from one another 
h_,. thin p ~lJH'l' ln _,·er" -10 in th!' sam!' 
way a ' in ordinary rond ei1sers. Tht"'C' 
pajwr b.n•r1-1 are r.rnclerecl r· onrlH<'tin :::- ll\· 
impr!'~nation ,,·ith n ~nit solution l~ut kept 

20 in insulnting . tate at th e oclge. l1y llllj)l't'!!
natinn. The plate 2, in thr . nme wa~· n,; 
i-. the r r1.~e for platrs of <·onden:;rr:;, is 
eler·triralh· connrrt d tn one junrt im1 ter
minal 1:> ~f the <· ell. whil. t thl' platr ()is 

25 rqnnPrtr>rl tn th' j1111ction terminal Hi. 
TlH• fnrlhPI' mr b I pint . 1. + anrl ,-> 

sil11 '\ tPrl hehn•Pn thPse hvn mrtal platP . 
h an· nq ~epnrntr current upply. 

fi'i rr urp 2 shows a construction imitating 
30 a r · ,~indric.11 conrlPn;:er. in "·hirh th P 

hrn~· ,·. in.rl!:' linN; indicatp thP plnte:'i C'on
n rc!~d to ,...the junrti on t nninal,.;. anrl t hP 
ch nin lines the motalli<· intermrdiate 
plate~. 

35 Th r> mnn11fndun' nf «uch r'Pllt- 1:< 
pfl' ded Pntireh ns in thr rn f' e of pnpf'r 
ro!Hlcn~Prs, wiih the difTpronreR nece~<
snrih- rlu!:' to the 1HC·: rnce of intermediatr 
plates . 

40 Th nllernalin!.!' c·urrPnt rp;;i stnnr·r of 
~\ll'h r<>IIR is RmallH to tenth po11·rrs thnn 
that of r hr co rrP~ JHnrrling- c·o nd r n:-er.• 
The_,. can he ui\crl clirrf'1 in prnrtirnll~· all 
conn rction .~ intcnrlerl for frrPing the vnlt-

4=J a ~r from its nltrrnnting r·omponenl or fnr 
p]iminating- certain frecprencies et . 

F rg-urr '! sllllll . ., a ~inrnll• examplr nf 
applir'P ilfll l. ~urlr :t>. r•:rn be w;rrl for '-'<'t" 
for- C'nnnrC'tion tn thr main:'. for thr rlinri-

50 nnt inn frnm the rlirrrt current of thr altrr-
n:t tin '!· <·nmporH' llt c·nntaiw·rl in it. 17' i 
th r prirn :H_\· winrlinp·. 1R th P :<er·onrLll'_,. 
11·i n<linrr nf :r t r: rn'>fnrmPr r·onuef'!rrl witlr 
tlr r pri~n :n .v to th li g- hting· nwin>< . ThP 

oG iundion trrruin nl 10 i" ronnrt'lrrl to tLr 
c·pn!re of thr sr c·nrHlnry winding-. th o trr
minnl 20 to the cnthorlr 21 nf thf' rrdinrr 
22. 11·hilRt thr nno<lr c; 2!1 nnrl 2..J of the 
la!trr nr!:' ronnrded to thr two Pncl-< of tlr" 

f)0 ~('('on(br\' winrJin!! o( t!Jp trnrr-;formor. 

(15 

Of thr two trrminnl. of the cell 2-->, th · 
tPrminnl ?G i" rlirrc·th c'lnnpcf ecl to thn 
terminnl 10. whil !'t 27 i.; connPded to the 
tPnrrinnl '2~ of th,• rl10klng- coil 29. 
BetwrPn t],p termi11nl!< 19 nnrl 20 thrrr 

' I 

the whole alternating- voltage is howe>cr 70 
applied to the rhokin!! coil 29. so that the 
voltn<.!·r nt the terminals of tlre cell 2() 

ana ~7' will lre prartirally a direct one. 
In the example of applic·ation .iu. l men

tioned. the tlirect voltng-r component and 75 
the alternating current c·omponent ar!:' 
originally between the terminals 19 and 
21 of the «ame order of mng-nitn<lr. At 
the terminals of the cell thrre is howenr 
an altf'rnatin!! \·oltage which is ne!!li!!ibly SO 
:mall c·nmpnrNl to the direct volbH~· P. Thr 
c·urrent don. ity on the mf'tal plate-; is 
n<'rordin:rly ex cerdingl~- small. The total 
area of the mrtal plate~< if' of an !:'ntirel)· 
cli/Yerrnt nrdrr of mn~.:-nihHl than in 85 
p] pc(roldic cell. which nr~ not made likr 
a pap ;. r nrlen~<er. hut work wilh liquitl 
rlf'l ' trnl\'1!:',.; . lrhil st in tho:e <' ell., a 
weak <feromposition of thP ,,lertrol _df' i~, 
effort r d h~· thr nltern :lling- <'mrent ( for 90 
iu-;tan ce formation of oxyh~· drn~en ga,;) in 
our cell " th err hlkes plnrP r·a tal _,·tir r e
combination at the m!:'tnl plat r ... to :<1t <' h 
an ext!:'nt that it halanre" urthrr dernm
po"ilion alrf' ady at a vor_,. low concentra- 95 
tion of the product~ of drrompo ition. 

Figurf' 4 '-how" din~rnmmatic:dl~- a ron
•lrP ~ er f-rt which i~ cnn•ditutPd Jr,· fin· 
r' orlll en<eril arcortlin£(' to the iuv~ntion. 
which nre connerted to!!cthE'r in .·ori R to 100 
form the . !:'!. Thf' ronllensrrs in!::'h- tlo 
not po. es. an\· mrt :rllir interrnt'~lintr 
platrR likr the ('Ond<>n"er :rcrording to 
Fi~ure 1. Thr dirrd volhg· whir·h i" 
throtllt>d by th!:' sd, iA PCjnnl to tlre dirrrL 105 
Yollag-f' wl1irh wmdcl br throttlPrl h~- n 
corrr:poncling- condrnR!:'r . r·cording to 
Fig-urf' 1 1vith four mPtnllic in!f'rm!'dintr 
pl:d f''i . 

H nvinQ' noll- partirularl .v rlr"rrilrrrl nnd 110 
n<.;rertninrrl tlr!:' nnhrrr of my "nicl in,·rn-
tion anrl i11 wlwt mnnrH'r ·thr . am r ~ 
to h performed, T rlPrlnre that what l 
r-lnim i< :-

1. Au rlP< 'lroldic c·orJ11f'II'Pr crll. f'lrnr 115 
arteri , rrl ll\· met~llirnlh ronclurtin!! plat r 
hr ing· arrn'nu·f'cl thrrPi;r :dtrn,ntrJ _,. witlr 
P ]r c· trol~· ticnll:· ron<luctin g l n~·ers of :<olid 
~ t rurlln·o. 

2 . \ condPmrr r ell nc r·ording tn C'lninr 120 
1. r hnrnct ri<;etl ]),- the intermrrlint!' 
lnvrr hoin!! ron,;tit;rtetl hy :r porrm r 
"".,'IIi n~ mn tPria 1. more nartir·rtl:nh· 
paprr. ,,·hirir t" imprrgnaterl witlr :1;1 
rlrf'!rold!' . 125 

!1. A · ronrlr rJ ~I'r rPll nc·r" rclin!! to r·ln im 
1. r·h·narf ri.-:Prl ]1\· thP o]rC'hoh·fi<· :tl}v 
r·onrlurting- intrrmNlintr lnq•r hring c·nr;
Rtitufrrllw a . oli<l componnrl nf tl•nt ll1Phl 
tfl-l .. lf wh{rh c·nn~lrfute,.; thr 1 rlnl plntr . t~'.U 
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4 . A rondenser cell according to Claims 
1~1, r ha r.1doriRed hy the interpoflition 
between the me!nl p lates connected to the 
junrtion tPrmiunlt-. of the eell, of further 

~ metal plates. 
.). A ronden,.,er cell according to rlaim. 

J--4, rh~ ract~·ri,ed by se~era l condensen 
in serie connection being combined i11 
one cell. 

Da tecl t hiH J 6th clay of October, 1928. 

Ur. LEO ~ZlL.ARD, 
Per Roult, '" -ade & Tennant, 

111 & 11 2. Hatton <tnrden, London, 
B.C. 1. 

Chartered Patent Agents. 

Hedhill : Print.ed for His Majesty '• Stationery Offi~ . by Lon & Malcomaon, Ltd.-1980. 
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