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PLE .. l ADDRESS 

CO MM UNICATIONS TO 

THE DIRECTOR. 

TELEGRAMS: RESEARCH , P H ONE,WE MB LEY. 

TELEPHONE : ARNOLD 43 2 1 ( TEN LINC:S ) 

N £A REST STATION 

NORTH WEMBLEY 

OUR REFERENcJ,If'/r C/2 n~o. 
YOUR REFERENCE 

1 ..., . 1 d 1!' • "JZl. ar sq . , 
6 , ~-' liuic'..r ~-..~ad , 

.. :usv. e.Ll .u.ill ' 
:· • -:1 . lv . 

Jear Jr . 3zilard , 

[
B-'KERlOOJ 
A L t'-4 . s. 

R ESEARCH LABORATORIES O F TH E 

GENERAL ELECTRIC COMPANY, LTD . 

WEMBLEV. 

Jth .. ~UC:'USt , l 34 . 

In reply to your letter of the vLst July, tue 

rec:..sons for ~!lr oe:1ef t11at you.r patent a_ .J ..... icat ion lacks 

novelty is t~~· t the UlscvverJ t at disintegration could oe 

JJroduced OJ neutron bo1nbardment w·as made by t e Joliots 

and was pr1or to your patent . fter t.l1at d1scovery it was 

natur ally ~o be expected tnat neutrons could dis1ategrate 

~1eavy c.s v1ell as l~··ht nuclei . 

1 .. s regards y ... ;ur second po.LLlt cone r1llll£' tre co iL.:l.::; rc1a::. 

value of your invention , 1t appears to us tnat or~Ginal 

part 1cles, first pro.Juc ill[; neutrons and tnen alpha particles , 

rou::.d produce not more than one alpha part1cle for l 1° 

orizinal particles . Accor.Ji gly to produce a current of lu-12 

amp . carried oy alpha particles woL1ld re uire the expend1 ture 

or' several thousand kilowatts . ·rnat does not see . .:1 to us a 

com 1ercial oroDosi t wn .. 

,,e note that y,JU t11ink there is a slie;ht mlsunder 

standinc concern1ng the rest of our le~ter , and t at you 

may; 



- r..· -

may revert to tnis matter later on . 

Yours very truly , 

}or and 011 oe1aJ.f o!' t~ e 
1 osear< n .La 'oorator 1es . 

J1rector . 
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Enclosur>e to tho Letter of the 14th August, 193-1 to 

Mr. Paterson. 

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

1. Ef'ficiency:, 

You state that in your opinion origin 1 

particles first producing neutrons and than radio- active 

atoms would not produce more t an one r dlo-active atom 

for 1013 original particles . I can show that your fisure 

is wrong by a factor 107 to 1ol6, 

2., Novelty, 

a) • You state that the discovery of induced 

r die-activity by neutron bombardment was made by the 

Joliots , I assume this statement of yours is a cleric 1 

error and that what you meant was that the Joliots 

induced radio-activity by ~lpha particle bomba~ent, as 

evidently the effect in question w s discovered by Fermi. 

b) . Whether after the discovery of the Joliots 

it was natural to expect a similar effect for neutrons 

.. me.nt. · is a question which ve may leave open 

to:r.• the present. All I hnvo to say on this point is to 

emphasize the fact that in the three months that el psed 

I -1 

between the Joliots and Fermi discovery no other laboratory 

Made Fer.mi'a unques t ionably important discovery, and that 

in spite of the fact that 1 t takes a fe\v hours to 1mpi•ovise 

an experiment for its demonstration 1n the laboratories where 

Geigor counters and Radon are tools or routine work; a~ -

that your expectation for the Fermi effect as stated in your 
t/,( 

letter is o~ a mark by many powers of 10, 

c) • As to the quostion whether a similar effect 

\ was to be expected for neutrons in heavy elements I wish to 

state that such an effect was jjt to be expected and has not 

been .found. What has been found 1a u different process 



" 
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in .. 1ch thero is no chemic l change o the neutron 

appa•ently gets a ullo ed ithout a oimult neoun ejection 

of proton or Q.ll e.ilipha particle nnd this pocul1nr process 

is 100 to 1000 times more cf ioi nt tl~ anticipated. 

(See on of Pro.fessor Fe 1:i' s papel"O in "Ne.turcn) 

) 

----------~-------------------) ____ __ 



Dear Sir Hugo, 

6* Hnlliw1ck Road, 
London, N. lo. 

17th March, 1934. 

As you e~e on holiday you might :find 
pleasure in reading a few pages out ~f a book by 
H. G. Vella which I am sending you. I ruM certain 
you will find the first~throe pnragraphs of Chapter 
The First ( Tl'lo New Source of Energ1, page 42) 
interesting and. ~~using, whereas the other parts of 
the 'boo are r c ther boring. I :-. is remarkable 
that Well s should have written t1~ ose pages in 1914. 

Of course, all this is moonshine, ut 
I have reasou to bellov thet i n so ar as t Le 
industri~tl applications ~of tho presel'l.t ,· iscoveries 
in physic 1 aPe concerned, the forocast of the 1v.riters 
r1 ay prove to ha more acd·urut e thn 1 t lLe fo r>eeaot o.f the 
scientists. The physicists have conclmrive 
arg1.1rrl.ents as to w1y we cnnnot croate at present new 
sour s of energy for industrial ~urposes; I am not 
so sure whether thoy do not miss the point . 

It is perhaps possible to be more 
de:fini te some time ei'tor y _:ur return, nnd in tho 
meantime I hope you vlll in any case enjoy glancing 
through thoso few pag~~ 

With best uishes for a. pleasont sta , 

Yours very truly, 

Sir Hugo Hirst, · 
Carlton Hotel, 
Cannes . 

I 
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:Jr . Szilar d , 
6 , ~:A LLI . I "'I: "tO: .. D , 
N . 1 0 . 

De ar Dr . ..... zilc...rd, 

REG I ST t.RED 

'.pril ,~~' 

I have b e e~t away and have only just rece i ved 

your letter o .~.· Lpr il 9th . 

You c...s k me ·1:1e ther I hc.ve formed any opinion 

on t _le sub j ect of our d iscussion . You Jill re.;1eru.ber t he.. t th i s 

matter vJas left somew '1at vu..e;ue , because yo ,_,_ V;ere in the middle 

of certain consi aerations , and if I remember rightly , it .as 

left that J OU woul d see me again in a f e 'J Jeeks ' time ·;;hen 

you mie;ht be somewhat more definite , and I coul d then thi nk 

t he ma t ter over Len d put it before J ir Hug o Hi rst . 

Yours trul y , 



Dr. A•H• Railing, 
Goneral Electric co. 
Magnet Uoune , 
Kingswe:y w . c.2. 

Deer Dr. Ra.il1.ng1 

Ltd., 

6 1 Halliwick Road, 
tfuswo ll Hil l 1 
London n. lo. 
l8th Jnne1 1934. 

I should appreoiate it very much if you 
could let me know hether you and Baron Hirst think 
that I should discuss \71th til~ . Paterson tha pro
duction of artificial substi~ttos for radium for 
:medical purposes , or whetj er yoiJ. have decided ths. t 
your Company is not i nterested in the matter. 

Should you 111-ce mo to see ur . Pate1 .. son 
perhaps you would find it possibl~ t o arrange that 
I should meet him at an enrl~ date . 

Yo1~s very truly 



l)Ol r l)~~ • I e-.:1.. in~ 1 

• o11.ovr r T~ 
Jootcrdo.y. ~·c l 
:Jf t l production 

.Otl July/) 

Jl.o to he cth::>r ;o~·o 1 upm:~>t . t 1 nuon I h :\ro 

c·n 
n • 

. t~d ... el.'iOu.nd nine I 1. t .. you. I oo u; y n 'I 

~ 'ol t ... on on t~1e vit;o.l. pointe b:;r i'n:1h-ly sir. ·)le 
o.... l~mot-~to. 'And I r nll tbo .. oforo 1rtr.~o 1 t·ly ntto~t 
to .f~.:r.d i rt~llllO n.rl;("' f"t~c~ l" t. es for such o:r.ne ':" mont • 

r·tw :nnt.-·c:r !s 00tl'Ol1en , d . "J poraonnl 1 St GIJ • 

I vo o n nppointod a a r oot. eh ~n no!•4 t to ~o · 
Yo~k Univ rsity :u: n: a1l hsvo to v ~lit 1. Y.l Yo:Pl~ in 
oooo rolf or 1opto:o.:1boJ•. ~ot knot.:t1 If'; b t r ,.o QU"c lo-

a tw ooe ln Uou Yorl:: , e favou~ablo ·or ~ 01Vorit .nto I 
.;: o ~tot c o tod ti'lo · p oint! nt l n ot, r ..~ . ~~o nsroad 
t~·a t I sL"ll iJIC r~oo to l1'Sa1gn nt tho o 1ll!l.:J.i ; of t 1( tc ... , 1. 

I. • mll uno t 10 t o bott70 n a.: an th 1:d<: dlo 
o.l' se tem'boa;a to o oo 11' I rut £~1,. t1 u wlo-·1oai•too nu.p >Crt 
1n ·thio co~m.tr;; :fo •,ht7 mta '•pFJ~ao on w .,.ch I t~1 01 · t rk1 • 
I c~tti to tou.eb 'Jitll sew ru p rtH'>Z:S .r r ...,hi p poso. 
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PLEAb~ AOOR£.SS 

CO MM UNICATIONS TO 

THE DIRECTO R . 

TELEGRA MS: RESEARC H, P H O N E,WE M BLEY , 

T E L EP H O N E. A RNOL D 432 1 ( TEN L INES ) 

NEAREST STATION 
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(
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lc L M .S. 

OUR RE F ERE N CE I.DG/2 0R28 . 
RESEARCH LABORATORIES OF TH E 

GENERAL ELECTRIC COMPANY, LTD . 
YO U R REFE R E N CE 

• 

Dr. L.Szilard , 
6, Halliwick Road , 
Muswell Hill, N.W.lO. 

Dear Dr.Szilard , 

WEMBLEY. 

27th July, 1934. 

In accordance with the discussion we had when 

you were here l ast week, Dr. Campbell has examined the 

spe cific ation you l ef t with us. AS a result, we have come 

to the conclusion t hat we should not be interested in this 

invention, for the following reasons. 

In the first place, we do not think it 

contains anythin~ which is rea l ly new; 1n the second place 

we are not convinced that even if the patent could be upheld, 

it would be of any practical value. 

AS regards other ideas which you might care to 

submit, we have noted the suggestion in your letter to 

Jr.Railing that this should be done through a third party 

in one of the Universities. de do not see how this scheme 

could help, since it would in any case be necessary for this 

third party to communicate your ideas to us before we could 

decide whether or not they were of interest to us. 

v e/ 
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1ie should much prefer that any ideas you put 

forward for our consideration should first be covered by 

patents; this will allow us to study them and discuss them 

freely with you without any fear of subsequent misunderstanding. 

l~.eanwhile, we should like to thank you for having 

brought the matter before us, and we Shall be pleased at 

any time to examine any concrete proposals you may put 

forward, subject to the above proviso. 

I). c . 

Ne return your specification herewith. 

Yours very truly, 

For and on behalf of the 
Research Laboratories. 

~({~ 
Director. 



c.c. P terson, Esq., 
Research Laboratories of the 
General Electric CoL~QUJ Ltd., 
'!flomble¥• 

Dear I!r. Paterson, 

6• Hal11wick Road, 
1 ~ll Hill, 
London ~~ . 1. 10. 

31st July • 1934 . 

I am ver~ grateful to you indeed for 
having come to a quick decision. mhis is most 
essential for me in the circumstances . 

The •. ~'ad1um11 for medical use being a · 
rnthor limited field I did not Bnticipate that you 
would be very L.moh interested in it. In view 
of the fact, however , tr..at the process put 
forward in my patent application 1s based on an 

.f.fect which has been discovered by Professor Formi 
after I filed my application• I should appreciate 
it very much 1f you could kindly substantiate the 
reasons for your belief that the patont application 
does not contain ~thing :rhioh is reall;y now. 

I also should ba very much interested 
to ·loam hy you think that the patent, if it could 
be upheld• would still not be of any practical 
v lue . Do you mean that the power consumption 
involved in tho process would lead to e. price w .• lich 
could not compete with natura.l radium? And if so , 
on what assumptions did you como to that conclusion~ 
If 7ou mean something elao could you perhaps kindly 
let me know what precisely you had in mind 



c.c. Pater on, Esq. 31st Julr, 1934. 
--~-------~~-~~--------~----~--~-~-~~-~-~--~--- --

Many tl~ for the 1nfor t1on cont ined in tho second half' of your letter. Th re 1 probably som alight misunder t nding somewheP 1 d it ght. th r tore, b useful that I should r vort to th r.10.tter later on. 

Thanking you once ~ore for your prompt ttention to t is tter, I ro~in, 

Yours vo17 t ly, 



I; LEO SZILARD 

Strand Palace Hotel, 
Strand, London 'V .c. '2 . 

14th Au.su.st, 1904. 

Dear Mr . Paterson, 

Many thanks for informing me in your letter 

of the 9th August of the reasons for your belief that the 

manufacturing of radio-active bodies for medical use which 

I discussed with you would be: 

1) too inefficient to be of any practical value, and 

2) that the process for Which I filed a patent app lication 

could not be considered as new at the time of filing . 

I am afraid I have to contradict almost 

every statement you make in your last letter . I am enclosing 

a detailed statement on the subject from which you will see 

that the ef ficiency of the process is in my opinion 107 to 101° 

times larger than stated by you, and t hat tl1e process involved 

is entirely different from t hat discovered by the Joliots. 

As I told you I limited the convers a tion 

with you to one issue because I was anxious to make only 

statements for which the r e is evidence already available in 

form of experiments that have al r eady been published . 

Therefore I run in a position to prove every statement that I 

make on t his issue on the basis of publications from the 

Cavendish and the Paris and Rome Laboratories . I am aware 

that it must be very difficult if not impossible for any of 

your experts to form an opinion on t he subject without be i ng 



in possession of the reprints of certain recent publications 

which are not available in your libraries, but I can let you 

go over those reprints. 

May I emphasize that vrhile the asswnptions 

on which you based your decision, which has been communicated 

to me by Magnet House, can in my opinion not be upheld, it is 

not my intention to ask you to reconsider your decision. 

On the other hand I would rather not leave the matter where 

it is, and am certain you will appreciate my reasons. 

As you know I discussed the possibility for 

practical applications of nuclear physics with Dr . Railing 

which go much beyond the ~cope of the issue with ·which we 

have to deal here; if I am to [ O on with these discussions 

it is essential that no doubt should be cas t ~pan ~y statements 

through the fact that there is a divergence between your opinion 

and mine expressed by a factor of 107 to 1010 • If I were 

wrong by a factor 10 in the present issue I certainly 

would have no right to claim the full attention of Magnet 

House as I intend to do . 

I wish to thank you once more for having 

substantiated the reaso :::: on ·-,llich your decision was based . 

Yours very sincerely, 



Enclosure to the Letter of the 14th August , 1934 to 

Mr . Paterson . 

------------------------------------------------------
1. Efficiency. 

You state that in your opinion original 

particles first producing neutrons and then radio-active 

atoms would not produce more than one radio-active aton 

for 1013 original particles . I can show that your figure 

is wrong by a factor 107 to 1015. 

2. Novelt::u_ 

a) • You state that the discovery of induced 

radio-activity by neutron bombardment was made by the 

Joliots. I assume tlns statement of yours is a clerical 

error and that what you meant was that the Joliots 

induced radio-activity by alpha particle bombarilinent, as 

evidently the effect in question was discovered by Fermi. 

b). vVhether after the discovery of the Joliots 

it was natural to expect a similar effect for neutrons 

for light elements is a question which we may leave open 

for the present . All I have to say on this point is to 

emphasize the fact that in the th~ee months that elapsed 

between the Joliots and Fermi discovery no other laboratory 

made Fermi 's unquestionably important discovery, and that 

in spite of the fact that it takes a few hours to improvise 

an experiment for its demonstration in the laboratories where 

Geiger counters and Radon are tools of routine work, and 

that your expectation for the Fermi effect as stated in your 

letter is off tte marl.c by many powers of 10. 

c). As to the question whether a similar effect 

was to be expec ted for neutrons in heavy elements I wish to 

state that such an effect was not to be expected and has not 

been found. :fuat has been found is a different process 
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in wh ich there is no chemical change as the neutron 

apparently gets swallowed without a simultaneous ejection 

of a proton or an a lpha particle and this peculiar process 

is 100 to 1000 times more efficient than anticipated . 

(See one of Professor Fermi's papers in "Nature") 



c.c . Paterson, Esq.~ 
lesearch Laboratories of the 
General 8.cc "ric Company Ltd., 
we:mbley . 

Dear Mr . Pnt,rson, 

Strand Pvlaco Iotol, 
l)trnn. , London . c.2 
5th aoptomber ,. 1934. 

I ' ·ish to tho.nk you ror your letter of' 

ft ~ust 9th in t"lhich you ar·o kind enou h to disclose 

t'1e infor:tt.tntion on .'Jl'..ich you bas your opinion 

concei•nir...g the novelty and ·tho oi'f'iciency o.,... the .othod 

which l s,lG es ted. 

I run very oor1 .. y to s e:y that in ey opinio.n 

your i lt'ormo.tion on both theoe po5.nts is not in 

e.cco •dance wi.th t~ e facts, , nd I regret that such a 

ivergencc of opinion sho·lld hnvo arisen at this juncttu•e . 

I do not propose ·i.;o re-open tho subject o.f 

monm'"' oturing Ul"'tiiiicial nRndium11 i'or medical usc just 

now but may come back to the subject lntor on. Evidently 

thoro ;;rould bo no point 1n going fm:•thero unt1.1 tho pr sent 

divergence of opinion h s boen sot.tled. 

ThankiDG you r:.gain for the attention you gave ··to 

tho matter, I r emain 
Yours very t~aly, 



\ 

\ 
' 

c.c. Pntor~o~ Esq. , 
Ro on.ch Laboratories of' thQ 
G enoro.l ~~lee tttio Co .. L d . 1 ·omoley. 

s~rnnd Pnlacc IIotol~ 
Sbvnnd, London · ~ c ·~ • 

I i.har.d: JOU vory ueh for you.• vory dnc. latter of t e lot .!n..qtant, :fron1 t7~rlch I aete thr t t"1ere is no 
lon~e:~:• n divcrecnce of op:tn: on on tho question of tl e 
prob .... bl·e novelty 01'" tho invention :'1i: i<~h I subL11ttod to you. I e.sstUile t w.t ho c :tvo•"ccnco Qi' opinion on t ho quo tion of o:ffieioncy otill po·.·ai ~to., 1~1y c;;tili te difforrad from 
youx>s at ·l;hc tir.te when '" ou1J'1li t t·:>d to you th.:n invontion 
by a fn,..tol, or. .·1o1•e t -uu1 10 milJ.,~on# und I )f.l30d my estimate 
on ... :.1.e 1n.fol"'!lle.t 1on h1ch ><:rna avo.ilnblo at that imo. f.inc 
then p .... o<"·l~ "" ss has boon muu.e lrh1ch in ny opin ion hun .., .. or.tly fmprovod th~ ef?1c1onay. 
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A L . M . 8. 

RESEARCH LABORATORIES OF THE 

GENERAL ELECTRIC COMPANY, LTD . 

WEMBLEY. 

Dr. L. Szilard, 
6, Halliwick Road, 
Muswell Hill, N. W.10. 

1st October, 193~. 

Dear Dr. Szilard, 

In our letter of August Yth 193~, we stated that 

disintegration by neutron bombardment was discover ed by the 

Joliots. In your letter of September 5th you challenged that 

statement. 

We realize now that you are right and we are wrong 

and that this statement is false. We ask you to accept our 

apologies for an inadvertent erl'or. But we fear that the 

recognition of it does not change our decision on the main issue. 

VM. 

Yom·s faithfully, 

For and on behalf of the 
Research Laborato~~~ ~ 

Director. 
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