
Div. 56 Room 47~5 JRS/ecc Paper No.l6 

April GO , 19~8 

DEPARTMENT OF COMMERCE 
UHITED c-TATES PATENT OFFICE 

WASHINGTON 

Please find below a com.nunivation fro·11 the EXAMINER in charge of 
this application. 

CONWAY P. COE, 
Commisioner of patents . 

Haseltine, Lake & co. 
19, v; . 4~nd ct ., 
New York, N.Y. 

Ap licant: Leo Szilard 

Ser.No. 10.500 
Filed Mar.ll, 19~5 

For A~ J rratus for N~clear Transmuta­
tion 

Resvonsive to amendment file November 9, 19~7 

The rejection of the claims of record together wi t11 nelly 
preyented clai~ 58 is repeated. In order to remove the Nature publicat­
ion as a reference the al)]!licant should Jresen:t a certified copy of nis 
filed British a plication. 

It is to be noted tnat the.. transmutation of elements by means 
of neutrons is fully described by the citations made from t c Bell 
System Tecnnical Journal. The ayplicant covers broadly the principle 
of transmu tetion using suc11 rays and more specifically tl1e l)rocess 
and apparatus therefore in which these neutrons are generated by a faat 
electron stream. Such met1oct of generating neutrons is , however, 
fully 5et out by the citation from Phy ical Review. 

With respect to the rejection of tne claims upon indefinite­
ness , it is to be noted tha~, the claims shou.ld. not be so bra.ad as to 
constitute a mere statement of the result desired . In re Stack, 87 F 
(:::.d) ~10 . 

The rejection of the claims is made final. 

EXAMINER 
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U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

'.. ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

DEK:K 

Dr. Leo Szilard, 
Columbia University, 
New York, N. Y. 

Dear Sir: 

WASHINGTON 

June 18, 1940 

IN YOUR REPLY 

REFER TO FILE 

D 

In connection with your expenses on account of the 

meeting on June 13th, will you kindly return to me the 

book of transportation requests together with a statement 

of incidental expenses, giving the time of departure for 

Washington and time of return from Washington, so that 

a voucher for payment may be made? 

Respectfully, 

NATIONAL BUREAU OF STANDARDS(''-;-



U. S. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 
IN YOUR REPLY 

REFER TO FILE 

CJR:LLC Jm uary 27, 1941 D/ID-900-c 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Subject: Removing Boron. 

Dear Dr. Szilard: 

The graphite block referred to in your letter of January 
17th, has been received in good order. 

We considered the possibility of removing the boron with 
chlorine but since we had already started work on the ashing 
method it was thought desirable to see what results were ob­
tained with it. The quartz apparatus is being built and we 
hope to start actual work on burning the sample some time 
during the coming week. 

We are also having the aooaratus made which will be used 
in preparinf the uranium. It is hoped to have some results 
on this within the next month. 

Dr. Lundell has been ill so I am sending you the above 
information. 

J j,. /tto 
~. 

Very truly yours, 

~&~ 
Clement J. Rodden, Chemist. 



D r .Y. 

Lnan 

CC: 1 - Pegram 
1 - Szilard 
,... - Mitchell 

uo 
yo 

J nu ·l"Y 1 1 

Your J vo .. · ~rul ·, v //} 
rA ~ /Z 

(Leo .... .Lil rd) 



February 27 , 1941 

Dr . Clement J. Rodden 
National Bureau of tand rds 
\,ashington, D. C, 

Dear Dr . Rodden: 

Very many tharucs for your letter of 

P'ebruary k-5 . e are very ha ) JY to 1e r the-. t you 

found ti .e to prepare uraniu ch~oride. 

It is regrettable that you h d troubl e 

with boron owing to the u e of glass in the ap aratus . 

I a very muc~ looking for rd to discussin th you 

other as ects of the boron question so~eti~e in the 

near future on my next visit to ',a shlngton . 

Very truly yours , 

Y .. ;:_ -/ 
LSaH (Leo Szilard) 

cc: 1 - Pegram 
1 ~ Szilard 
2 - Mitchell 



Div. S6 Room 4725 lRS/eoe Paper No. 8 
Addreu onlg 

'"The ConuniBsioner of Paten ts, 
Washington, D. C.," 

DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OflYICE 

'j(JliT.li!'f'iAII commnnieations respeding this 
'"11J11Dcation should give the serial number, 

date of filing, and name or 

Copy sent attorney. 
WASHINGTON ' 

the applicant 
. and not any official by name 

Please lind below a communication from the EXAMINER in 
charge of this application. Q. ~ 

ll-4!623 ~Comm;33ioner of Patents, Applicant: Leo Szilard. 

Leo Szilard, 
420 fl . 116th St. , 
New York, N. Y. 

Ser. No. 263,017. 
Filed »ar. 20, 19)9. 
For Apparatus For Nuclear Trans­

mutation. 

A letter of abandonment signed by applicant has been re­

ceived in this application on April 26, 1941 and is hereby 

acknowledged. The application is accordingly herewith tor­

warded to the abandoned tiles. 

EXAMINER. 
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U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

IN YOUR REPLY 

REFER TO FILE 

CJR:MMA 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York, N. Y. 

Dear Dr. Szilard: 

I have the following comments on your letter of May 7, 
regarding the uranium subject: 

1. I have no knowledge of the Pfanstiehl Co. and so can 
give no suggestions. Your suggestion that the Brush Beryllium 
Co. might make the chloride with their usual carbon plus oxide 
plus chlorine may be a good lead. While we did not have a 
great deal of success here on a small scale, still the method 
has been used for the preparation of the chloride. 

2. I believe the metal could be obtained in chunks with­
out a great deal of trouble. That is the thought in mind at 
present and we have a olace fixed up where we should be able 
to make relatively large amounts of chloride i.e., 2 or 3 
kilograms per day. 

3· In regards to tests on whether the material is pyro­
phoric or not, the simplest test I can think of is to take 
a small sample and heat it in air to some temperature and see 
if it ignites. This temperature should be such as to have 
about 100% safety factor. 

4. The purity of the uranium metal will depend on the 
raw materials. James on chloride made from pure oxide and cal­
cium which had not been sublimed obtained uranium metal with 
the following analysis: 

Uranium •...• 99.31 
Iron ..•....• 0.57 
Carbon .....• 0.09 

The metal was brittle. 

Oxygen ......• 0.03 
Silicon •....• None 
Calcium ••.•.• None 
Aluminum .•••. Trace 



A ,_ 

Dr. Leo Szilard, -2 5/9/41 

On using resublimed calcium the iron dropped to 0.01 
but no other values were reported. The metal was still 
brittle. 

I believe the metal we get should r~n about the same. 

Very truly yours, 

~~· ~&L-
Clement J. Rodden 



Dr. C. ... :>oddcn 
::e ~ iona1 B1• reau r:f Stcnde,rds 
:T -7 ~Tashi11~ton, _J. ~. 

Dear ~r. ~oddcn: 

420 ~es 1~ Street 
::.:ew ork ,., tty 
June 3 , 194 

r. P. Ti tc:r 11 in:'orT'ed. me -:, :. t ,,rou f vt:~d 88,~ uraniun: 

"filet ··1 in he s:1mu1es ~ 0. 
7;~ to ~.-. ""Ton c ~r "b 1·:!_r:d eno1J.zb. .... ,:)u. .; 

perhans to ite r.·e 0 e 1 ine a Oll + 

clou t - 0 to inte:·pret t is r~ ul t· 

are ~o uncle::-sJ · .. d t r t ""'111:,~ 88,; o 

t 11e r"lst ;_-, r~de up o4"~n+s ; 

this . t 2. po 1"' ~,..., i'1 

. ster e' 
. 'et1 e , 0::' e 

is ·etal and the est co t-:.ins Jrc-·'l'liul:'l o icle cs ~~eJl ~s o+"''?r 

If you co · p1~sibly let e ·now just ~ · s done e. out 

this se;•11ple i-':. ···ould. help iYl det~"-rmini!1~ v·h· t othe::- te,..~s c.re 

still ·1ecessary. 

(Leo Szilard) 

IS/JS 

-
I 
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U ITED STATES DEPAhTllENT OF CO ERCE y 

ashington 

BFSzJT NATIOtAL BUREAU OF STAJDA, S 

REPO T 

IV-1/Tp 
411-643/41 

on 
"" ectroche ical Analysis 

of 

On S ple f Uraniu tal and o Sa ~le of Thorium Oxioe 
Labell~c as Shown in Tab~ 

Sub itted by 
Divi~ion V S ction 1 

(.Attn. · • t. J Rodden). 

Date ub itt d: June cO, 1941 
Labor tory ·ass IV-1/ 2f7 1 2 30 an 2~31 
Sp ctrogram No : -549 
Region of ectrum: 2aoo-5r.oo A 

The pectrograms ~ er examined for the sensitive 
sp ctral lines of the elements as hown in the accomn.anying 
t ble. The oualit tive scale used in re ortin the relative 
amount of t'". € elements in the am le is as follo s: 

De ignation Scale value t signation 

VS Very strong Very k 
8 Strong T Trace 

Mod rate FT F :tnt tr c 
w , e k Not rlet ctea. 

In general, the d sign tions VS nd S corres ono to 
major constituents ( re t r t. an 1%), n to 1nor con-
stituents (1 to 0.01 ), and Vfl, T, and FT to tr ... de constituents 
(less th 0.01%). 

The absence of a d signation incic t s that a t st 
wa not ~ad for that ele ent. 

NBS Te t No. IV-1/T 
ASlliNGTON, D. C., 

July 11, l~ 1 
Inclosure. 

Copies 
1 Pegram 
1 F rmi 
1 Szilard 
2 itch 11 

411/643/41 (Sjgned) 

Fred rick B te , Chief, 
0 tic Division 



BS T t No. IV-1/T 411-647/41 

E1e- le 
~n:t l 4 5 .. nt 1 ~ 4 5 

Ag .o 
Al a -
A - - d 
Au 1 
D 0 
Ba p 
Be Pb -
Bi - - Pd 
c Pr 
Ca vw t 
Cb R 
Cd b 
c P.e 
Co h 
Cr - - Ru 
Cs b 
Cu T t.,.;C 

Dy Si 
Er s 

u Sn 
Fe r -
Ga - T-
Qd Tb 
Ge - T 
Hf Th vs vs 
Hg - ... Ti 
Ho Tl 
In - Tm 
Ir u v 
K v 
L 
Li y -
Lu Yb 
Mg -? VW? ? Zn 
Mn Zr 

No. IV-1 L~b, No . bel of Sa pJ.e 

l 22P7 Uranium tal No. 45 
2 2?30 Thoriu Ox1d No. 51 

f-'31 Thorium Oxide o. 52 
4. 
-5 
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U.S. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

ADDRESS REPL.Y TO 

NATIONAL BUREAU OF STANDARDS 

IN YOUR REPLY 

REFER TO FILE 

CJR:MMA 

Dr. Leo Szilard, 
Columbia University, 
Department of Physics, 
New York City, N. Y. 

July 12, 1941 

Subject: Uranium oxide. 

Dear Dr. Szilard: 

v-4/ID-900-C 

The results on the uranium oxide that was received 
July 8, 1941 have been completed. The sample -was heated 
at 500° C in an atmosphere of nitrogen and the water evolved 
absorbed in drierite and weighed. 

~am:Qle No. ~Water 

7 o.os 
g 0.11 

13 0.11 
16 o.os 
17 o.os 
18 0.09 
19 0.09 
20 0.11 

The uranium metal made by the James method which had 
a hight density was all recast. We are endeavoring to ob­
tain the chlorine content. 

In the analysis of the uranium for oxygen we determine 
the total uranium which is uranium as metal and also uranium 
as oxide. A second sample is dissolved in acid and precipi­
tated with ammonia and then ignited to U.P~· There is no 
question of the composition of this oxid~ out the uncertainty 
lies in the composition of the oxide present in the original 
metal. The other material present in the original metal must 
be taken into account and the oxygen determined by difference. 



·~ Dr. Leo Szilard, -2 7/12/41 

The method you described would give us· the uranium metal 
content. The difficulty in actually determining oxygen 
is because the uranium is so active the oxygen cannot be 
removed in a form that we can determine. 

Very t~~ly yours, 

c.; . ~,_. 
C. J . Rodden 



July 9, l 41 

Dr. c. J :todd n 
tional re u of ~tand rd 

in on* D. c. 
De r Dr Ro dena 

L a •• 

cc: 1 - Pegram 
1 - Fermi j 
1 - Szilard 
2 - Mitchell 

our incer ·ly, 

t c ~ 
(L o Szil ) 
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Sch rr r 
llding 

re u of StMndard 
s c. 

De r .r . che ra 

a ay , 

LS: H 

cc: 1 - Pegram 
1 .... Szilard ....--
1 - Fermi 
2 - itchel1 

Sine r ly your # 

( ·~~ 

(L Szilcrd) 

July 16, 1 1 

for hie · ou 
content ? T 11 

1 e 

lly 

11 

uch 
to 1c 

I' 
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Dr. c. J. Ro d n 
Che 1 try Buildin 
N tion l Bure u of Stan r 
·as .. ington , D. c. N •• 

De r Dr. odden: 

July 18, 1941 

I un er fro 11 th f 
calcium cl orid so f r been an ly 
boron t t Bu e ard , only t re 

ho ed 1 ooro Sine th e t. 
r resent br nd o .ore xnensiv v~rieti s, I 
ish to sk you 1! you have pl s of other br nd 
h'ch you h v r ceiv d but not yet analyzed for boron. 

If so. . ou very uch a r ci te your n lyzin 
t se re ining brands, articularly if they r ~resent 

c p r v rieti s. If el tat t.i t 1 , fro ur 
oint of vie , t nt more urgent tb n anyth n 
ls t e e u i f r u • 

ithin fe d y I b 11 send you o 
c lciurn and ca .... cium chloride 1 arked Kin el, econd ~ 
batch, to b ~ lyzed for boron t e D 1y i of 
the e s nles ~re no t as ur ent the n er to th 

u stion r ised in th ur cedin ranh . 

- I 
to r . Scherrer 
absenc if t i 
charge . 

LBalh 

e d ng c r bon co 
so th t he m y 
ty e of ork 1 

Your very s 4 ncer ly , 

/-0 . 
(L o Szil rd) 
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Dr. 0~ J'} Rodden a 
National Bureau ot Standards 
Washington, D. c. 
Dear Dr. Roddena 

J.ihyaics DeJ)artment 
Ool~~b1a University 
lTew York City, !l w Yol"k 
July 2?. 1941 

I wonder 1f 1 t 1e possible for you to produce for us by th 

James method a reoaet ~ uranium etal block ot same regular shap -­

tor insta.noe, a circular or rectangular rod of l)erhape one inch 

diameter and one and one-htl.l:t' ineh length or something oimilar? 

7e 1ould like to make eertatn moe.eur . ents on such rod, but · 

it is not neceosnry to have the ahapo very accurate. However, in 

this particul.E•r instance it would be easential to hav the pure.et 

metal we can get. Therero~e. this material would have to b prepar d 

with distilled calcium, and I am particularlY anxious that 1t should 

not be alloyed tth uy metal tn the process of reduction or in the 

process ot being reca t. It the second :vrooe:Je is ttot saf in thie 

respect I would. rather do vithout it and put up with inclu tone , 

lower density, and more irregular Gha.pe. 

This matter is not ot great urgency. but it would be nice it 

we could have one eucb eample by the middle or the end of August . 

Yours sincerely, 
~ - h_ . 

(Leo Szilard) 
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July rr., 1 41 
(Co i d Ju ... y , 1 .. "'1) 

L tter fr El·oraco Golc. inin- Ltc. 

cans, ;n to 5 1 nclusi v , c _n c.in1ng S!lu."'le of 

Ur ni m Black Ox! e. Th s re fr c ns cont~in-

in· 'raniu~ Bl ck Oxiue L ch re se .. t to 

Lr . • P. Alexander at Beverly. Se .t at your 

re ~:.:.. ' t n nc state. ..t f t 'eir an"lysi., 

to .L llo • 

1 have not yet arr· e . 

? . s. by ,itch lll 

Imm d1ate decision shoulc be ·cc s to 

in addition to 

1. Boron c?ntent 

r) T ;tal r.1oi ure cont nt 

COPIES 

1 Pegram 
1 Fer 1 

Vl Szilard 
2 itc ell 



c 
p 

y 

J ly r, , 1 41 
Co ie' Ju y ~ , ~9~1) 

H ve s!.'l 1e of n siu from H 1t n on 

hich t he boron 1 es1.reo. 

H 1 us in r1ne sh vin e re t1 

of ur ni u ., '.lsing it in d 0 c ciu . 

Th cruciLles rrived but r abo l inch 

too 1 r ge. 

excr~~n --; 

Co i. ~s 

l P gram 
1 ern.1. 

to 

Vl Szilarc. 
M.itche11 

Holton i returning t hem f or 

t L e c sii·e size. 

Sch r er 

n 
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COl 1 - P gr 
1-F"ri 
l - ~,:z1l rd 
2 - ttchell 

July ~:. , l l 
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f.9:2, and c lcium c 
int r~ di t calci 

July 3 , 1 41 

• 

ult obt ined r - follo 
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c ciu 
_nt 7/PP/ 1 

Th magn iu hich Halton i u ing l. 
.8 P.P. of boron . 

Con1ea 

l Pegr· 
1 rm1 

vl zi rd 
f 1tchell 

Sch rr r 
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L ·sa 

cc: 1 - Pegra..rn 
1 - Fermi 
0 - Szilard .._../ 
2 - Utchell 

u.:ru t , 194 

our inc ·r ly, 

(L o ila .d) 
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r r. ch ~rrer 

cc: 1 - Pegram 
1 - Fer mi / 
1 - Szila r d v' 
2 - Mitchell 

Jm ·u .., , 1 1 
Diet t u rt 4 1 l 

·in , 
"} 

ur c 1' y, 

( 0 







Dr . c. J . Ro en 
Ch mi try Buil in 

tion l ure u o r.t n d 
hington, 

ear Doctor •odd n1 

I a sending you 
1 rge ckag containing 

bottl o£1 ch ar numbere 
oxid • . s all numb r of 

nt to you and naly 
caul stor the bottl s 
the pre ent sh1 ent so 
pl c • 

ust 12, 1941 

Kin'ly note tattle ur nium oxid 
r f r o t e first ton or ur niu x1d deli 

n 

by Eldorado Gol· in d. to Col~b Univ r 1ty . 
Further ction s to n un~1y i car ried Olt n 
the s · nl-s hould a it th outco of our futur 
di cussion of the ubject. 

LS &LH 

Copies 
1 Pegram 
1 Fermi 

v 1 Szilard 
2 1Utchell 

Yours v ry truly, 

L~ 
(L o zi1 r ·) 

ly 



(L. Szilard) 
~olumbta mtnibtr~itp 

in tbr QCitp of JJltttt )!ork 
DEPARTMENT OF PHYSIC S 

• 
I 

Dr. c. J. Rodden 
Chemistry Building 
National Bureau of Standards 
Washington 
D. C. 

. , 
SECUAilV EDUCATION 
CONStRWonON H~LlH 
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· ClASS OF SER. Vl<l! 

This la a full-race 
Telegram or Cablc­
iram unless ita de­
ferred character Is In­
dicated by a suitable 
lymhoJ above or prc­
cedlni the addrea. 

WESTE 
VNIO A, B . WHITe; 

PI'R•eiDENT 
NEWCOMe CARL. TON 

CHAIRMAN OP. THe:; 80A.~O 

INAJ14 26 GOVT .. WASH INGTON DC AUG 16 
l!m L SZilARD=\~~ JW 

J , c . WIL.L.E:VER 
FIRST VICE-~RIIt810RNT 

1201 

LC • O.f'on-.d C.blo 

NL T • C.ble Nfcht ktter 

Shlp~m 

_ j DEPT OF PHYS its COLUMB fA UNIVERSfiY= 

/SULFIDE METALS AS OX lbES- CQUMB iA ; UMBER SEVEN CONTAINS 

~ Ott:6~ N~MBE~~ ~~~TA I~NS Ot.;79 MET~f HYBR 1bES NUM]3ER 144 

,CONTHNs 0.;54 NUMBER 376 CONTAiNs O~P5 SPECTROCHEMfCAL 
. rA_NAL YS rs LATER:::., --

. iy .I' HOFFMAN NATfONAL BUREAU OF STANDARDSr. 

' ' 
~ · ;2 05?. 

· _ · ~ Ot>Pa 49 0~79 144 o~.-54 376 o~5. : ~ - . - . 

1lBE COllrP..u;y W1LL APPJlECIA'l'!J . SUGGESTIONS P'BOAC ITS PATRONS CO:-iCEaNJNq ITS BERVICJI l'.':.llli,;,l.i~ .... .&<:~:;:~-'~ • .......,. . -·--..._ • - " !.. ,_ • - . 



I -- } _,, 
/

-·· A-,- r·, .. ., 
~'' ,,.~ I 

0 

,, l 



U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

JIH:MMA August 30, 1941 

Dr. Leo Szilard, 
c/o Columbia University, 
Department of Physics, 
New York City, N. Y. 

1. Total insoluble in HN0
3 

= 
(Includes Si02 + Sn02 

2. Si02 = 

3· Insoluble, exclusive of 
Si02 but including Sn02 • y4. Ag = 

5· Pb = 

6. Cu, Mo, As, Sb in process 

1. Total inaQluble in HN03-= 

2. 8i02 = 

3· Insoluble, exclusive of 
8i02, but including Sn02-= 

4. Total metals of the H28 
group, as oxides = 

Columbia 
No, 16 

o.45 % 

• 34 % 

.11 % 

.0025 % 

.013 % 

of determination. 

Uf_g No. 

o. 37% 

.28.% 

.09% 

o.48.% 

IN YOUR REPLY 

REFER TO FILE 

v-4 

'Metal Hydrides 
No. 144 

0.27% 

0,21% 

o.o6% 
0.001% 

o.ole% 

56o 

7__/ any 
(This oxide apparently contains more impurities than 

other so far analyzed by me.) 

Very truly yours, 

~ ¥'. 
fames I. Hoffman 



Fonn259 
ll-10663 UNITED STATES DEPARTMENT OF COMMERCE 

WASHINGTON 

Nutinnul ~ureuu nf ~tuuburbs 

REPORT 
on SPECTROCHD4ICAL ANALYSIS of 

Two Samples of Residues and 
Three samples of Uranium Oxide 

Submitted by 

Division V Section 4 
Attn: Dr. J. I. Hoffman 

Date Submitted: August 27 and 2S, 1941 
Laboratory Nos: IV-1/2346-2}49; 2353 
Spectrog·ram Nos: W-564 
Region of Spectrum: 24o0-5000A 

The spectrograms we,re examined for the sensitive spectral 
lines of the elements as shown in the accompanying table. The 
qualitative scale used in reporting the relative amounts of 
the elements in the samples is as follows: 

Designation scale. Value .. Designation Scale Value • • 

vs Very Strong vw Very Weak 
s Strong T Trace 
M Moderate FT ·Faint Trace 
'W Weak Not Detected 

In general, the designations VS and S correspond to major 
constituents (greater than 1%), M and W to minor const-ituents 
(0.01 to 1%), and VW~ T, and FT to traoe constituents (less 
than 0,01%). 

The absence of a designation indicates that a test was 
not made for that element, 

NBS Test No. IV-1/Tp 
WASHlliGTON, D. C. , 
August 30, 194l 

Inclosure. (Tentative Report) 

BFS :AEH 

Frederick Bates, Chief, 
Optics Division 



NBS Test No, IV-1/Tp 

TABLE OF RESULTS 

-Ele- Sample Ele- Sam~le 
ment~~l--~~2~~~3~~~4--r-~5~ mentr-~~--T-~2~~~3~~~4--r-,-5~ 

Ag vw vw T 1 .3Jt 1 --? t=riM~o..,_---::;w;;-+-.::;w.,....-r--.=;_-+---=_-r-.;;._--t 

_ Al M S - - - Na 
As - - - - - Nd 
Au - - - - - Ni M 

B - - - - - Os 
Ba 'T' T - - - P 
Be - - - - - Pb w w -? 

_, _, 
Bi T? T? -? -? -? Pd 

· !J Pr 
~~G-a~r-~w~~M~r-~w--+-~w~+-~w~~P~t-+-v-~--+-~-~--+-----1----~----~ 

Cb - - - - - Ra 
Cd - - - - - . Rb 
Ce - - - - - Re -
Co M W - · - - Rh T 
Cr w w - - - Ru 
Cs Sb 
Cu W W VW VW VW Sc 
W Si M M M 
Er sm 
~ ~ w 
.l e VS VS M M M Sr 
Ga - - - - - Ta 
M ~ 

Ge - - - - - Te 
Hf - - - - - Th 
Hg - - - - - Tl VVf 
Ho Tl 
In - - - - - 'Dn 
Ir - - - - - U s s vs vs vs 
K - - -- - X J! M 
La - - - - - W w u y T? T? 
Lu Th 
Mg M M VW VW VW Zn vw vw 
Mn W .lf VW VW vw Zr 

No, IV-1 Lab. No. Label 9f Sample 

1 2-:w7 Insoluble _No~ l6. - o.lf frJ~>. 
2 2~49 Insoluble No. 1~4 ~ ~ o~·1o 
3 2 i46 U-:tO~ No. 16 

u~~ No. 144 
5 2)53 u~~ No. 1160 
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Be. t ber 4, 1941 

Dr. J. A. cher r 
Ch r istry ilding 

tion 1 Bure u of Stand rds 
shington, D. c. 

Dear Dr. ch r r; 

I m ding you th tod yt 
bottle filled with a solution f lei 
Th1 bottle is 1 beled, "Calcium 
Roo 713 erck Sept ber 4, 1 • 

nr ci t nalysis tor bOron, 
concerned, thi boron analysis 
other boron analyses which you 
ore sent. 

T .; 

'our<- very truly, 

L : EB 

d I 
11 

~ 
(L o 11 rd) 

• 



Septa~ber 5, 1941 

r . J. I. 

t an dar 
c .. 

e'r Dr ,. off nt 

I r- eat for h ak of gre t r reci iOn bat 
I di cus ith you tod y ov r th t lepb ne. I seem to e 
that e ould ost likel :rrive at tisf ctory over- 11 
. icture concerning our uraniu~ oxide robl ~if we d four 
thing : 

( ) 

(b) 

(c) 

(d) 

unt do 
c d?ni 

' ul hia 

r.un do, 

Deter ine 

Deter· 1ne 

the da..11gerou el ent , 1. . , c::ilver, 
a.rsenio1 anti ony, hich r in th 

rou, ; 

th ra.re e rth ~ 

cob lt• 

chlori n nitrogen. 

In te d of looking for any oth r element, it uld 
probably b quite ufficient to determine t J rcent of the 

a erial i uranium fter the insolubl the sul hide etal 
have be r oved. Thi 1 t oint uld b v ry i ortant, 
particularly if i can be done th good ccur cy turally, 
if only 8 re uranium ( ft r r ov of t e sul hide nd 
th in oluble}, then e ould hav to worry about the co osition 
or t rl. my tertou !(1 but, if 99 5% ere ur niu , then for the 
ti bein~ we n ed not rry about t e co o ition of th r -
m in1ng 1/2%. 

Your incerely, 
~ 

(L o zilard) 
Dr. Rodden 
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STANDARD TIME INDICATED 
RECEIVED AT 

TEL£PHONE YOUR TELEGRAMS 
TO POSTAL TELEGRAPH 

form 16 

N.WA114 20 GOVT=TD WASHINGTON DC 15 935A 
DR L SZILARD= 

:DEPT PHYSICS COLUMBIA UNIV NEWYORK N~= 

'nilS 1S A F\JU. RATE TELEGRAM, CAlLE­

GRAM OR RADIOGRAM UNLESS OTHERWISE 

INDICATED BY SYMBOl. IN THE PREAMBLE 

OR IN THE ADORES$ 0# THE MESSAGE. 

S'I'MBOLS OE:SIGHA TING SERVICE SE1.ECTED 

ARE OVT\.IN£1) IN THE COMP'ANY"S TARIA"S 

ON HAND AT EACH OF'FICE AND ON FILEWrTH 

~:p 15 !£ll 10 01 t.~ 

·WILL BE IN NEWYORK TOMORROW MORNING CONCERNING URANIUM OXIDE 
EXPECT TO GO TO PORTHOPE WIRE WHEN I CAN SEE YOU= 

:C J RODDEN NATIONAL BUREAU OF STANDARDS. 
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U.S. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

CJR:MMA September 22, 1941 

Dr. L. Szilard, 
Department of Physics, 
Columbia University, 
New York City, N. Y. 

Dear Dr. Szilard: 

IN YOUR REPLY 

REFER TO FILE 

v-4 

Under separate cover we are sending to you the in­
soluble in HN0 3 residue and the sulfides from 10 1/2 lbs. 
of your No. 11~. The rare earth fraction will be sent 
later. 

The sample of beryllium has g% insoluble and could 
not contain more than 63% beryllium. This figure includes 
beryllium as· beryllium oxide and also any iron, etc., which 
would be precipitated with ammonium hydroxide. 

Scribner has found iron, silicon, aluminum, and chromium 
in large amounts, and calcium, magnesium, copper and nickel 
in smaller amounts. 

Very truly yours, 

~c . r?. ... ett4..... 
Clement J. Rodden 
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ar Dr. cherr r& 

calciu 

that thi 
snd tt 

on day 

I 

se t b r , , 1941 

St d rd 

n l.yst• for boro , and 
the v lu not later than 

ll ve to talk next ti 
sults o th boron content of gr phite co 
h v look d up ester ~· 

about our re­
oh you 

LS; · 

copies 
1 Pegram 
1 Fermi 
1 Szilard./ 
2 Mitchell 

ours inc rely, 

( eo ~zil rd) 



Dr. J . • Sc rrer 
1 :nt try Buildi 

Nation 1 Lure u f ~t n rd 
lin ton, • c. 

r er r. Scherr r: 

e te b r 25, l 41 

I m ending you 1t today ' 11 sa 1 

of calcium chlor1d f · t J • J.. • nk r Cl 1 o 1 Com )any , 

hillipsturg, Je J rsey. 1 shoul b nalyzed 

for boro1'l. 1 s ote th t t.li lys1 is not vry 

urgent, 'n that 1t ·oul be sufficient 0 h v the re-

mlt b;v tb 15th of ctob r . 

Yo r 1 cer l.y, 

/z 
(~ 0 zil rd) 

LS: 





~~ c..:__ 

)v (J V 6_.) ~u...A LJ&. I -; lt#t/ r 

~ fi+'~ ;t_t 

~ Jv (j t ( -ft.c 

~.·-, A .A 





Co ies for 
1 Peira.m 
1 Fermi / 
1 Szilard 
2 Utchell 

cherrer 

ctob r ' 19 l 

f St nd r 

D r · r. .... ch rr r: 

I en in lJ itl to yt 11 1 t 

c ciu. f t c lc1um 1 

to e rt of t t r1 1 ro.fch 1 till d 

t th1 Co any n lch yi lde istilled c lciu 

containing a ut t r er illio f boron. It 

oul b of interest to se if t1 calc! 1 ich I 

sendin you d h a 

n , t r for , n 

your conveni c woul 

L t ED 

y 1 

a r oi t d. 

boron con t .nt , 

r ... o d t 

· o· r 1 1C r ly, 

L/2._ 
(L .o z1l r ) 



ADDRESS REPLY T O 

NATION AL BUREAU OF S T ANDARDS 

HT :KSV 

Memorandum to: 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 

December 2, 1941. 

Dr. L. Szilard. 

Tho following instructions have b•en received 

from the Office of Scientific Research and Develop-

entt 

"The Uranium Section is in the future at all 

tim a to be designated as Section s-1 rather t an as 

the Uranium Section which has been the custom in th• 

past. In the interest of aecrecy it 1s desired that 

the name Ur n1um not be ua d under any circumatanoea 

when referring to this Section. " 

t~I-TJJ~ 
H. T. en el, 
Technical Aide, Section S• l . 

Enclosure 

IN YOUR REPLY 

REF ER TO F ILE 

D 



.. 
Ube 'Ulnt"ersitl? of (tbfcago 

~etallurg tca l '.JLa boratOt\2 

Mr. Alexander B. Blair 
National Bureau of Standards 
Washington, D. c. 

Dear Ur. Blair: 

July 10, 1942 

MIDWAY 0800 

EXT. 1290 

You asked me to give you a record which you might use to determine 

whether I have made any patent~entions in the past. In the following 

you will find a collection of ideas concerning the nuclear chain reaction. 

I have in each case indicated the approximate date and the ~pe of record 

which is available. I hope that you will find this list useful for the 

purposes of the investigation which you are carrying out for the U. S. 

Government. 

While I have included in this list references to ideas prior to 

June, 1939, it seems to me doubtful whether it will be possible to go 
-o'J- .. 

back further than June, 1939. However, this is for you to eaa~ge. 

I have indicated with a star what I personally consider to be a real 

invention. The other ideas to which I did not put a star may or may 

not form inventions. I find it rather difficult to draw a sharp line 

between an idea which was fairly obvious on the basis of what everybody 

knew. and an idea which was really an original idea. Therefore the 

number of stars will have to be increased or decreased according to how 

severe a criterion we want to apply in determining what represents an 

invention. 

1. The conception of nuclear chain reaction which is maintained 

by means of neutrons as well as the general 

would follow were first described in a British patent application, filed 
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in 1934, which I assigned to the British Admiralty. This patent has been 

sealed secret and was never published. 

An American patent application was 

that 

the published patent contains no reference to chain reactions and contains 

only such oth matter as is of no interest from the point of view of 

national Uranium and thorium are explicitly mentioned in these 

pages.) 

2. Early in January, 1939 (rbout January 1~. but I can, if needed, 

establish the exact date ) I learned from E. P. Wigner, in Princeton, of 

Hahn's discovery, that uranium is split by neutrons into two heavy frag-

ments. I described orally to Dr. Wigner why I would expect that neutrons 

are emitted in this process and I explained to him the connection between 

these phenomena, and the possibility of maintaining a chain reaction in 

uranium. I also expressed the determination to establish the existance 

of the neutron emission by direct experiment and to follow up this ex-

periment with the building of a chain reacting unit. Various memoranda 

~Titten between the above mentioned conversation with Wigner and March, 
.. 'L6 

9, 1939 are available, if required, in the form of photo copies, and 

contain, among others, the following points: 
!J f#l • ,_-.. lf'IINI~ . .,.., 

~tol"!!ft!l:l!uttilon di the "'&ppro~te J;~i!Lt.io...O'£· moanitmr" to w&..ter for 

which a. ohain·~~~rbe -expee~tl""to in a- hGJOOg.eneoUB 

Statement that the separate layers of water and uranium oxide 

can be used in place of a homogeneous mixture. (No statement was 

however made that such inhomogeneous systems can be expected to be 
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better from the point of view of the f i ssion chain reaction than homo-

geneous mixtures). 

~statement concerning the advantage which can be derived by 

surrounding the chain reacting unit with/ scattering material. 

Formulae were given to determine the ap proximate size of 

the chain reacting unit. 

A statement was made that instead of using only uranium, 

one may use uranium which has been enriched in the isotope 235 

by subjecting uranium hexq£luoride to one of the knovm diffusion 

methods which may be used to enrich one of me two isotopes. 

A statement was made that the delayed neutron emission, 
~ 4-<h:/L {J( A ,r.._ 

though >10 oM!, pl &~ an 'important role ~ making it easier to 

stabilize the chain reaction.~Jlt was described that the 

chain reaction can be stabilized by moving a neutron absorber ~ 
~ l «e, El e"li.il; F t k&:ro l ~ ~ ~ vt' ~ ;4 C')- U--11-t.' ~< 

.iR: eu9h a ~ ~=iiN-part of the time above and part of the 
j{st ~-~.t( ~ ~ ~ 

time below the critical condition at which the chain reaction 
i 

is divergen~. ~~~~~~~.d~.J~r--O~~J~~~-4~~~~~~--~~ 

3.~onception of a chain reaction in a system containing uranium 

and carbon. Orally communicated to Professor~laczek, June, 1939,~~ ~ l l! 
referenceftontained in a letter from Professor fAaczek to me, dated 

June, 1939) 

~ Calculation of the uranium-carbon system, July and August, 1939. 

The following systems were considered: 

Plain layers of uranium oxide imbedded in carbon, infinite 

cylindrical rods embedded in carbon, and sphere shaped uranium 

oxide bodies imbedded in carbon. 
,NW•'J!'v 

The conviction that a carbon-uranium system ~e made to work 

and that it has great technical advantages over a uranium-water system 
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is stated in letters adaressed to Fermi, early in July, 1939. These 

letters indicate the approximate ratio of uranium oxide to carbon and 

state that the uranium 

be,in any case,used in 

oxide might be used ,, 
some canned form in ,, 

in layers, and that it would 

graphite. Letters addressed 

to other persons and also letters concerning negotiations for obtaining 

ash-free graphite, all dated July, 1939, are available, if required. 

Calculation concerning sphers of uranium in graphite orally communi-

cated to Professor E. Teller, July, 1939. 

References to calculations concerning infinite cylindrical rods 

orally communicated to Teller in August, 1939, and to Fermi, in ~ptember 

or October, 1939. (Further mention of cylindrical rods reached ±ka at 

later occasions stressing advantages from a practical point of view. 

For instance, at the meeting of the uranium sub-committee, August, 1941. 

(present, Breit, Fermi, Wheeler, Pegram, Urey, Eckart, Allison and ~h; 

notes made by Professor Breit available, if required). Complete formulae 

for case of cylinders were collected in August, 1941. Numerical calcula-

tions made by Feld, at my request, August, 1941 , . 6~~;} ~ £.. 1.-l.,.. '1..-

t. ·,_ ~ ~ ~·~~ ~"*""')4~ "" ( t., .l)t.;(t, 4-t.~P/ I .J 
Advantage of spheres and advantage of using metal instead of oxide 

from the point of view of efficiency of the chain reaction stressed in 

m~orandum of October, 193~ submitted to Dr. Briggs. " / , 
.... v- f) th (A ;t. 1~ l, ~ 4 • •..• • rt _1.,-.r c . ""' t-t. t ~ }-, '- .-{ ~ 1.- r-~ ( "' 

5. Use of heavy water as second best to ~ arbon, and making chain 

reaction with uranium, suggested in letter to Fermi, July, 1939. 

6. Paper submitted to Phys. Rev. February, 1940 (Publicationme-

layed, at my request, in view of the possible importance of the subject 

matter to national defense)contamns the following points: 

/t.t-/-1 (I 
~rlt / 

/ 3;1 

a. Expresses the conviction that chain reaction will, in fact, ~~ 

~ in a system composed of a lattice of uranium metal spheres imbedded 

in graphite. It gives a detailed but admittedly approximate bl£&&1~ 
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~) 
( to detennine the proper size of the uranium metal spheres, and the 

proper ratio of uranitan to graphite. 

b. It states that the chain reaction may be stabilized by 

moving ajt neutron absorber from a place of low neutron density to a pls.ce 

of higher neutron density within the chain reacting unit. 
6J /,L-t... 

~It states that liqui d bismuth can be used for cooling in~chain 

reacting unit. 

tf( It states that by keeping the uranium cold and the graphite hot, 

and even by allowing both uranium and gr8f hi te to heat up, the efficiency 
.~ t ' ( r . ~ 

of the chain reaction may be improved. (that the fi~ro~ of a chain 

reaction can be improved by keeping the uranium in the surrounding graphite 

cold,and heat insulating the cold part from the bulk of the graphite which 

may be allowed to heat up, was explained by me in greater detail at the 

meeting of the Uranium Sub-committee in August, 1941. Reference has been 

made further above. This effect is at present called differential cool-

ing). 

A statement is made in the paper concerning the time interval within 

which the controls used artificially stabilize the cnain reaction, have 

ti~espond, and this time is calcu~ed to be of the order of a few seconds. 
r 
!; 

~~ 
y~ 



' .. 0-£~ f '--
.:fflttallurgital ~£{botatnrp September 4, 1942 

Dear 

---...!!....t._ ,.... -

.:J I • J -1- ,.. 

,510 MlOfltd JA .c r ,, 
nr , .'iVO r. -

' j 

Blair: 
f .II ' ~ ... 

You asked me to give you a record whid1 you~~ 
.ale!_ .. ·-~ .... ~ ·-..... ... ....... 

t u a to etermine 

hether I ave rr;aae any patentable inventions in the past-. In the follo dng 

you will find a collection of ideas concerning the nuclear chain reaction. 

I have in eac.1 case indicated the approximate date and the type of record 

whic;1 is available. that you will find this list useful for Che 

purposes of n which you are carrying out for the ~ . S. 

Government. 

While I prior to 

June. 193J, it seems to 

back further than June, I 

have indicated with a s~ar whut I a real in-

vention. The other ideas to which may or maJ- l.ot 

for., ~ nven tions . I find it r E t 1er arp line between 

an idea which was fairl ' obvious on the basi 

s.n idea hich was really an ori,;inal idea. Therefore the number of stars 

will have to be increased or ecreased according to how severe a criterion 

wa want to apply in detennininb nat represents an invention . 

•1 . The conception of nuclear chain reaction which is maintained 

by means of neutrons as ell as the general laws to ·hich such a chain 

would follow were first descdbed by me in a British patent application, 

filed in 1934, which I assigned to tho British Admiralty . This ~atent has 

been sealed secret and was never published . 

An Auerican patent a plication was filed in Uarch 1935, within one 

year or the filinb date or the original British application. This applica-

tion contains the followinti passage: 

"a. Pure neutron chains in which the links of the chain are formed 

by neutrons of ~ass number 1 alone. Such chains are onli possible in the 



fill thori~~ are exam les of such 

dis­

uranium 

elem nts; these ~- el ents 

reveal their fleta stable nat~e by ~1itting alpha fRrticles . other ele~ents 

may be etastubl e ithout reveali ~1 their n ture in this ·a. • • " 

Forffi lae ere given for the size of the unit ' ich must be excee .~ 

in order to have a divergent ch in reaction. 

CCJ 1 ias of the pertinent :pages of t:1is American application cot.lc. l. 

procured nn could be put nt your disposal . T ese ases ere cancelled before 

10 ..-atent was issued so t at the publisheo o.tent contains no reference 

to chain reactions· a!ld cont~dns only sue other matter as is of no interest 

fro t.he 1 oL1t of vie of national defense . 

G· Ea. ly in January, 1939 (auout Janucl~ 10, but I c n, if needed, 

establish the exact date) I learned from E. P. igner, in Princeton, of 

Ha.'m's discovery, t. at uranium is split by neutrons into two heavy frag­

ments. I described orally to Dr . .igner why I would expect that ne trons 

a1·e omitted in this process an I explained to hi~ the connection between 

these henomena., and the possi ility of ~aintaining a chain reaction in 

uraniu:::J. . I also expressed the determ.inntion to establish the exister.ce 

or tLle neutron e;nission by direct experiment and to foll ow p this ex-

erimont with the buildinb of a chain reacting unit . Various ~e· oranaa 

written bet een the above mentioned conversation .wi th igner, ard 'arch 9, 

1539, ure available, if require , in the form of ated rhoto copies, and 

contain, a.:none:, others, the followino points: 

a .) Statement that ~se~arate layers of •ater and uranium oxide 

can be ts ed in place of a. ho~oaeneous mixture. (No s a.tament was however 
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made th t such inho:no;pneou.ss /It)'~· : ~tfem~ 9an b13 ~:lf!'.C~.t.1d to be better "ro 
.nr.eJ ~ ~ .IX?- ~ 

the point of vie· or.,_:the - ~~chain ~eac.tipn than ho~ot;eneous nxtures). 

b .) Statement concerning the advantage which can be derived by 

surroundinb the chain ra~cting unit with scattering material. 

c.) i"ormulae were •iven to d.ater:nine the approximate si e or the chain 

re<.~:ctin.; unit in tems of various m .. cleur consta."1ts the value of hioh - ·-

that time was not known. 

A.) A statement was made 1:het the delayed neutron emission .ill play--

in s ite or its weakness, an imporb nt role, inasmu.ch as it makes it easier 

to stabilize the chain reaction. It is described that the chain reaction 

can be sts.t.i..lized by :rovitl6 a neutron absorber into an out of the power 

unit. It was str, tea t 1at this could be one in s Jch WfiY that the mit 

would be L'a.rt of the time above and part of the t b.e belu the cd tical 

condition at ·vhich the chain reaction is i vert; nt. 

~~<3. Conca tion o a chain reaction in a. system containing uranium 

an carbon. Orally communicated to Professor Placzek, June, 1939, (some 

r~ference to this c ntained in a letter from Professor Placzek to me, 

dated June, 1939). 

a.) Calculation of the urnniuro-carbon system, July and August, 1939. 

T. e follo vir:l6 syste.ns vlere considered: 

Plain layers of uranium oxide imbeaded in carbon, infinite cylindrical 

rods imbedded in carbon, and sphere shaped uranium oxide bodies imbedded 

in carbon. 

1'j1e co 1viction that a carbon-urani urn system mi 0 ht be tnade to work 

ana that it has 0 reat technic advantages over a uranium-water syntem 

is stated in letters addressed to Fer~i, early in July 1939. These 
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state that the urani · oxide mi ht be use in layers, ana that it 

woula be, in any case, used in so,:e ''cru1.1ed" form in ..;ru. hite. Letters 

aduressed ~o other ~ersons ana ulso letters concerninb ne0 otiations 

for obtaining as -free graphite, all dated July 1939, are availaole, if 

re uireu . 

Calculation heres of uranium in graphite orally comrnuni-

cnted to Profess 

References to infinite cylindrical rods 

orally co~unicated to September 

or October 1939. rods repeatedly at later 

occasions stressinu advantages fro For 

instance, at the meeting of the Dr ani um 

Comnittee, August, 1941. (Present, Breit, 

Eckart, Allison and Smyt ; notes if re-

quired). Co~plete for ulae for case of cylinders .ere col l ected in Au0 ust, 

1941. Numerical calculations [ade by Feld, at my requ~st, Autiust, 1941. 

Drawings of hollow uranium tubes forminb hexagonal lattice, SUTimer 1941). 

Advanta0 e of sp~eres and advanta0 e of uaing metal instead of oxide 

from the . oint of ~ie of efficiency of the chain reaction stre~Red in 

me 1orandurn of October, 1939, submitted to Dr. Briggs. 

b.) Use of Bismuth for coolinb considered in detail, August 1939. 

5. Use of heavy water as second best to carbon, and making chain 

reaction with uranium, sub0ested in letter to Ferni, July 1939. 

6. Paper submitte to hys. Re\. February, 1940, (P Llic .tion de-
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layed, at my request, in vi of the possible the subject 

natter to national defense) cont~ins the following points: 

a.) Expresses the conviction that chain reaction ill. in fact. work 

in a systen composed of a lattice of uranium metal spheres imbedded in graphite. 

It gives*' detailed but adirl. ttedly approximate formulae to deter1lli.ne the 

proper size of the and the ratio of uranium to b raphi te. 

b.) ain reaction may be stabilized by 

moving a to a place 

of higher reacting unit. 

c.) It states that l used for cooling iq ~ 

~chain reacting units. 

*d.) It states that by keepi 

hot. and even by allowing both uranium the efficiency 

of the chain reaction may be improved. e. chain re-

action can be improved by keeping the uranium 

cold, and hea t insulatin0 tne cold part from the bulk of the gra~hite ~ich 

may be allowed to heat up. was explaine by me in renter detail at the 

meeting of the Uranium Sub-committee in August 1941, to nich reference has 

been made further above. This effect is at present called differential cooling). 

A statement is made in the paper concerning the time interval within 

which the controls used artificially stabilize the chain reaction. have 

to respond, an this time is calculated to be of the order of a few 

seconas. 

7. The use of uranium spheres surrounded by one layer of beryllium 

metal was consi dared between June and November 1940. A memorandum giving 

sizes of the uranium sphere and the beryllium layer is available. (dated 

photo copies). 
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Concerning Separation of 235. · .a!fr ·-

A. The suggestion to enrich uranium in 255 by applying a diffusion 

method to uranium hexafluoride was made by me in arch. 1939. (dated 

photo copies available). 

B. TI1e Stibgestion of separating uranium 235 by means of a centrifuge 

in which a counter maintained by maintaining a t .perature 

gradient than by boiling wi tn liquid ) as made by 

me in Aay 1940. illustrate this 

principle. and t n.is was Dr. igner and Dr. Fermi. 
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September 4 , 1942 

Dear Mr. Blair : 

You asked me to give you a record which you might use 

to determine whether I have made any patentable inventions 

in the past. In the following you will find a collection 

of ideas concerning the nuclear chain reaction . I have in 

each case indicated the approximate date and the type of 

record which is available . I hope that you will find this 

list useful for the purposes of the investigation which you 

are carrying out for the U. S . Government . 

While I have included in this list references to ideas 

p;ior to June, 1939 , it seems to be doubtful whether it will 

be possi~le to go back further than June , 1939 . However , 

this is for~ you to say . I have i ndi cated with a star what 

I personally consider to be a real invention . ihe other 

ideas to which I d i d not put a star may or may not form 

i nventions . I find it rather difficult to draw a sharp l i ne ~ 

between an idea which was fairly obvious on the basis of 

what everybody knew , and an idea which was really an original 

idea . Therefore the number of stars will have to be in-

creased or decreased according to how severe a criterion we 

want to apply in determining what represents an invention . 

*1 • The conception of nuclear chain reaction which is 

maintained by means of neutrons as well as the general laws 

to which such a chain would follow were first described by 

me in a British patent application , filed in 1934 , which I 

assigned to the British Admiralty . This patent has been 

sealed secret and was never published . 
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An American patent application was filed in March 1935 , 

within one year of the filing date of the original British 

application . This application contains the following passage : 

"a . Pure neutron chains in which the links of the chain 

are formed by neutrons of mass number l alone . Such chains 

are only possible in the presence of a metastable element . A 

metastable element is an element , the mass of which (packing 

fraction) is sufficiently high to allow its disintegration 

into its parts with liberation of energy . Elements like 

uranium and thorium are examples of such metastable elements ; 

these two elements reveal their metastable nature by emitting 

alpha particles. Other elements may be metastable without 

revealing their nature in this way . " 

Formulae were given for the size of the unit which must 

be exceeded in order to have a divergent chain reaction . 

Copies of the pertinent pages of this American application 

could be procured and could be put at your disposal . These 

pages were cancelled before the patent was issued so that 

the published patent contains no reference to chain reactions 

and contains only such other matter as is of no interest from 

the point of view of national defense . 

2 . Early in January , 1939 (about January 10 , but I can , 

if needed , establish the exact date) I learned from E . P . 

Wigner , in Princeton , of Hahn's discovery , that uranium is 

split by neutrons into two heavy fragments . I described 

orally to Dr . Wigner why I would expect that neutrons are 
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emitted in this process and I explai ned to him the connection 

between these phenomena , and the possibility of maintaining 

a chain reaction in uraniwn . I also expressed the determination 

to establish the existence of the neutron emission by direct 

experiment and to follow up this experiment with the building 

of a chain reacting unit . Various memoranda written between 

the above mentioned conversation with Wigner , and March 9 , 

1939 , are available , if required , in the form of dated photo 

copies , and contain , among others , the following points : 

a . ) Statement that separate layers of water and uranium 

oxide can be used in place of a homogeneous mixture . (No 

statement was however made that such inhomogeneous systems 

can be expected to be better from the point of view of the 

effi ciency of the chain reaction than homogeneous mixtures . ) 

b . ) Statement concerning the advantage which can be 

derived by surrounding the chain reacting unit with scatter-

ing material . 

c . ) Formulae were given to determine the approximate 

size of the chain reacting unit in terms of various nuclear 

constants the value of which at that time was not known . 

d . ) A statement was made that the de l ayed neutron 

emission will play--in spite of its weakness , an important 

role , inasmuch asit makes it easier to stabilize the chain 
I 

reaction . It is described that the chain reaction can be 

stabliized by rnoving a neutron absorber into and out of the 

power unit . It was stated that this could be done in such 

a way that the unit would be part of the time above and part 

of the time below the critical condition at which the chain 

reaction is divergent . 
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*3 • Conception of a chain reaction in a system contain­

ing uranium and carbon . Orally communicated to Professor 

Placzek, June, 1939, (some reference to this contained in a 

letter from Professor Placzek to me , dated June , 1939) . 

a . ) Calculation of the uranium-carbon system, July and 

August, 1939 . The following systems were considered : 

Plain layers of uranium oxide imbedded in carbon , 

infinite cylindrical rods imbedded in carbon , and sphere 

shaped uranium oxide bodies imbedded in carbon . 

'I'he conviction that a carbon-uranium system might be made 

to work and that it has great technical advantages over a 

uranium-water system is stated in letters addressed to Fermi , 

early in July , 1939 . These letters i ndicate the approxi mate 

ratio of urani um oxide to carbon and state that the u r ani um 

oxide might be used in layers , and that it would be , i n any 

case , used in some 11 canned" form in graphite . Letters ad­

dressed to other persons and also letters conce r ning 

negotiations for obtaining ash-free graphite , all dated 

July , 1939 , are available , if required . 

Cal culation concerning spheres of uranium in graphite 

orally communicated to Professor E . Teller , July , 1939 . 

References to calculations concerning infinite cylind­

rical rods orally communicated to Teller in August , 1939 , 

~nd to Fermi , in September or October , 1939. ( ll'urthe r men ­

tion of cylindrical rods repeatedly at later occasions 

stressing advantages from a practical point of view . For 

instance , at the meeting of the t heoretical sub - committee , 

of the Uranium Committee , August , 1941 . (Present , Breit , 
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Fermi, Wheeler, Pegram , Urey, Eckart , Allison , and Smyth ; 

notes made by Professor Breit available , if required) . 

Complete formulae for case of cylinders were collected in 

August , 1941 . Numerical calculations made by Feld , at my 

request , August , 1941 . Drawings of hollow uranium tubes 

forming hexagonal lattice , Summer 1941) . 

Advantage of spheres ru1d advantage of using metal instead 

of oxide from the point of view of efficiency of the chain 

reaction stressed in memorandum of October , 1939 , submitted 

to Dr . Briggs . 

b.) Use of Bismuth for cooling c onsidered in detail , 

August 1939 . 

5 . Use of heavy water as second best to carbon , and 

making chain reaction with uranium , suggested in letter to 

Fermi , July 1939 . 

6 . Paper submitted to Phys . Rev . February , 1940 , 

(Publication delayed , at my request , in view of the possible 

importance of the subject matter to national defense) contains 

the following points : 

a.) Expresses the conviction that chain reaction will , 

in fact , work in a system composed of a lattice of uranium 

metal spheres imbedded in graphite . It gives detailed but 

admittedly approximate formulae to determine the proper 

size of the uranium spheres and the ratio of uranium to 

graphite . 

b.) It states that the chain reaction may be stabilized 

by moving a neutron absorber from a place of low neutron 

density to a place of higher neutron density within the chain 

reacting unit . 
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c.) It states that liquid bismuth can be used for 

cooling the chain r 'eac ting units. 

"'*"d•) It states that by keeping the uranium cold and 

the graphite hot, and even by allowing both uranium and 

graphite to heat up, the efficiency of the chain reaction 

may be improved. (That the efficiency of a chain reaction 

can be improved by keeping the uranium and the surrounding 

graphite cold, and heat insulating the cold part from the 

bulk of the graphite which may be allowed to heat up, was 

explained by me in greater detail at the meeting of the 

Uranium Sub-committee in August 1941, to which reference has 

been made further above. This effect is at present called 

differential cooling). 

A statement is made in the paper concerning the time 

interval within which the controls used artifically stabilize 

the chain reaction, have to respond, and this time is cal­

culated to be of the order of a few seconds. 

7. The use of uranium spheres surrounded by one layer 

of beryllium metal was considered between June and November 

1940. A memorandum giving sizes of the uranium sphere and 

the beryllium layer is available. (dated photo copies). 
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You are hereby notified ~hat your a9plication as above identified 
has been found to contain subject matter , the unauthorized disclosure of 
which might be detrimental to the national security, and you a.r"' ordered in 
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U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 25 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

JP..nup_ry 9, 1952 IN YOUR REPLY 

REFER TO FILE 

Dr. L. SzilRrd 
University of Chicago 
Chicago, Illinois 

DeAr Dr. Szilard: 

Ed McMill.on has just 1.o1ri tten to me in 
connection with an extra cha.pter I have to add 
to the next edition of my monogreph on the cyclo­
tron. He h21.s very kindly attempted to clerify 
the early history of the development of phase 
stRbility. 

In the course of the letter he refers 
to a Germ.on patent applicAtion ~rhich you mpde 
in 1934 in which reference is m~de to the Prin-
ciple of phase st;:;bili ty. -

I am writing to you therefore to ask 
whether you vrould be so kind as to give the refer­
ence to this aPplicc>tion and l'lhether you could 
elso please amplify in any way upon its general 
scope. Perhaps you would be R.ble to spere or 
lend me a cony of the PnnlicAtion? 

Thanking you, I .om 

Yours sincerely, 

A.?. ;1(~ 
W. B. Me.nn 

4.9 

Chief, R.odioactivity Section 

?.r. ~~ -.1.'" ~ ~~~ ~~ ~r 

ft:-W" Qf11'c~ ~CD ~ ~ tt. '"d.A . ~ .. 
~ 

~~ ~ ~ ~ ~ qu~ 
cfl """~fR<~. 

~ r ~~et. ~. :r ~«._ ;;. 



U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 25 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 
February 6, 1952 IN YOUR REPLY 

REFER TO FILE 

Dr. L. Szilard 
University of Chicago 
Chicago, Illinois 

Dear Dr. Szilard: 

On the 9th of January, 1952, I wrote to solicit your kind 
help on a point of historical importance in connection with a 
last chapter which I am writing for my monograph on the cyclo--­
tron. Unfortunately, since I have received no reply, I feel 
that the letter mst have gone astray and as I am being "chased" 
by the publisher, I feel that I had better insure against possi­
ble loss of the previous letter by writing again. 

In trying to get the historical details correct, I wrote 
to Ernest Lawrence and received a reply from Ed Mc}fillan, in 
the course of which he referred to a German patent application 
which he said was made by you in 1934, in which reference was 

4.9 

made to the principle of phase stability. In order to make my 
references to this subject complete, I would be most grateful if 
you could kindly give me the reference. I also would be interested 
to know whether your patent application may have referred, too, to 
the "drawing out" of the orbits by change of frequency or magnetic 
field. Is it also possible that you might have a spare copy of 
your patent application which I could borrow temporarily1 

Thanking you, I am 

Yours sincerely, 

U.fL 
W. B-:-=Mknn, Chief 
Radioactivity Section 

fk ~~~\ ~ ~ ~ Chto.c(o 7S" k q ~~c~q,.,d ~ w./ 
CAh_ ~C(t" ~ ~ ~ t~cv.~cl "" ~ ~- ~--



5650 Ellis Avenue 

Dr. W. B. Mann, Chief 
Radioactivity Section 
National Bureau of Standards 
\Vashington 25, D. C. 

Dear Dr. Mann: 

February 13, 1952 
Your file number 4.9 

Many thanks for your very kind letter of February 6th. 

I am sending you under two separate covers: 

a) A copy of a German patent application, the date of 

which is shown on the copy, which contains a description of the principle 

of the cyclotron, including a discussion of the stability of the orbit brought 

about by having the magnetic field decrease in strength with increasing 

radius. I do not believe that a patent was ever issued on the application. 

b) A further copy of a British patent application which I 

filed in 1934 (provisional application). It describes the principle of operating 

an accelerator in which the frequency of accelerating voltage increases 

with time. It explains the principle of phase stability and mentions the 

rotating condenser as a means of bringing about the variation of frequency. 

No patent was issued on this application. 

I hope that these documents will serve your purpose and I 

would appreciate very much if you could return them to me when you are 

through with them S·i nee they are the only copies I was able to find. 

Yours sincerely, 

LS/sds Leo Szilard 



U.S. DEPARTMENT OF COMMERCE 

NATI ONAL BUREAU OF STANDARDS 

WASHI NGTON 25 

ADDRESS REPLY T O 

NATioNAL BuREAu oF S T A N DARDs February 20, 1952 

Professor Leo Szilard 
The University of Chicago 
Institute of Radiobiology & Biophysics 
5650 Ellis Avenue 
Chicago 37, Illinois 

Dear Professor Szilard: 

IN YOU R R EPLY 

RC: F E R TO F ILE 

4.9 

I am writing to ask you a couple of questions in further elucidation 
of your two very interesting patent applications which you were so kind 
as to send me. I hope that you will permit this further intrusion on your 
time. 

The first is for the number, for reference purposes, of the proVlSlon­
al British application. It is my belief that provisional numbers are 
granted and in this event it would be most useful . I may, however , be 
quite wrong in tr~s respect . 

The second question is regarding a statement in the British applica­
tion to the effect that in the case of the synchronous transformer utiliz­
ing the applied high frequency electric field the frequency should first 
increase and then decrease . Actually in the synchro- cyclotron the accel­
erating action takes place with the frequency decreasing only, the increase 
occurring merely to return the frequency to normal before the next burst of 
ions . In your paper you suggest that the increase in frequency should 
occur during that part of the acceleration at energies where the relativi­
ty effect is not significant . In the German application , however, you 
already recognize that the velocity v is proportional to the radius r and 
that the angular velocity is therefore constant , i . e . a constant and not 
increasing frequency is necessary so long as the mass m of the ions remains 
constant . 

I would be very grateful if you could kindly clarify this slight dis­
crepancy for me . I find your papers most intriguing and remarkable , however , 
in their clear appreciation of the problem of obtaining high energy ions 
and I am most grateful that I have been able to include this little quoted 
but clearly earliest recognition of phase stability. Is there also perhaps 
a number for the German patent application? What relation too does this 
bear to Wideroe 1 s paper? As far as I can see yours ante- dates his , but as 
yours is an application and the date that of submission, we should perhaps 
in that case compare the date on which he submitted his paper for publication. 
I imagine that Lawrence may also have been unaware of your application at the 
time, but I would greatly appreciate any furthe r information you could give 
me on this point . 

Q I 



Professor Leo Szilard - 2 - February 20 , 1952 

v/ith kindest regards and very many thanks , 

Yours sincerely, 

h .. ?. ~ 
'W. B. Hann, Chief 
Radioactivity Section 



56 50 Ellis A venue 

Dr. \N, B. Mann, Chief 
Radioactivity Section 
National Bureau of Standards 
~P·ashi..'lgton 25, D. C. 

Dear Dr. Mann: 

~)- 3 

February 27, 1952 
Your Reference No. 4.9 

Many thanks for your very kind letter of February 20th which 

I shall attempt to answer paragraph by paragraph. 

At one time I had a copy of the provisional British application 

together with a receipt showing the number and date of the application, 

but I lost this and the only thing that I have left is the photocopy which I 

sent you. The provisional application was filed in 1934 and it is possible 

that number and date could be obtained from the British Patent Office. 

The statement I made in the British application that the frequency 

should first increase during that part of the acceleration during which the 

relativity effect is not significant is made in connection with an instrument 

in which the ions circle not between two simple pole pieces (such as are 

used in the cyclotron described in the German patent application), but 

between the pole pieces of a number of magnet segments (such as shown 

in one of the figures attached to the British application) . In this case the 

average magnetic field to which the circling ion is exposed increases 

with increasing radius and this is the reason why the frequency has to be 

increased at first. Later on, when the relativity correction becomes pre­

dominant, the frequency has to decrease. The case of the cyclotron is a 
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special case of the more general case discussed in the British patent applica-

tion. If the magnet segments are moved radially towards the center of the 

arrangement, the gap between the segments becomes smaller and smaller, 

and finally when it vanishes we have the magnetic field of the cyclotron which 

does not increase with increasing radius. In that case the time interval 

during which the frequency has to increase (before it starts decreasing) 

shrinks to zero. 

The German patent application certainly had a number and I thought 

that the document I sent you gave it, but if it doesn't it might be .rather difficult 

to obtain it now from the German.J?atent Office. 

I am sending you enclosed a copy of another German patent applica-

tion which preceded the one I sent you earlier. This deals with a linear 

accelerator. I remember that \1v7J.deroe's first paper appeared not long after 

my applications were filed. 

It was my intention to build some of these machines and I turned over 

my patent applications to a colleague, Dr. D. Gabor, who at that time was 

with the Siemens Company and who thought that he might enlist the support 

of that company for this task. Not.l-J.ing came of this, however. 

I have never published anything on this subject and E. 0. Lawrence had 

no way of knowing of my plans.. I am certain that what he did was entirely 

independent. The same holds for McMillan's contribution. 

If you have any further questions, please do not hesitate to raise them. 

LS/sds 
Enclosure 

Sincerely yours, 

Leo Szilard 



U. 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON 25 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS June 18, 1952 
IN YOUR REPLY 

REFER TO FILE 

Professor Leo Szilard 
The University of Chicago 
Institute of Radiobiology & Biophysics 
5650 Ellis Avenue 
Chicago 37, Illinois 

Dear Professor Szilard: 

I am returning herewith the two German patent applications 
which you so kindly lent me last February. I hope that I have 
not kept them too long, but have only just finished the revision 
of the monograpl.l. 

4.9 

I have, however, been unable to identify the British patent 
number, but since I will be going to the United Kingdom next 
month, I am wondering whether you would mind Il\1 taking the first 
few pages of the photostat (the first 7 are separated from the 
rest of the patent application), with a view to identifying it at 
the Patent Office? 

I am also enclosing herewith a copy of the references which 
I have made to your work and would appreciate any comments you 
may have regarding its accuracy. On second thoughts, I have felt 
that it might be better to delete the sentence beginning 11It is 
interesting ••••••• 11 at the bottom of page 2 and continuing at the 
top of page 3, since the dates of the German patents are same one 
and two years, respectively, later than Lawrence and Sloan 1 s and 

Lawrence and Edlefsen's papers on the two nethods. Possibly, in 
the light of your much earlier suggestion of phase stability, 
these two references would detract from the historical interest, 
rather than add to it! 

Thank you again for your kindness in letting me see these 
patent applications. 

With kindest regards, 

Enclosures 

Yours sincerely, 

i4«7~ 
W. B. Mann, Chief 
Radioactivity Section 



U. 5. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 

AOOftESS REPLY TO 
NATIONAL BUREAU OF STANOAROS 

Professor Leo Szilard 

WASHINGTON 25 

September 3, 1952 

The University of Chicago 
Institute of Radiobiology and Biophysics 
5650 Ellis Avenue 
Chicago 37, Illinois 

Dear Professor Szilard: 

IN YOUR REPLY 

REFER TO FILE 

4.9 

I am returning herewith, and with very grateful thanks, the 
copy which you were so kind as to lend me of your British patent 
application. During my recent visit to England I was able to 
identify this and, for your information, you might like to know that 
the application number is 5730 and it is dated 21st of February 1934. 

Incidentally on looking through the photostats again, I note 
that figure 5 is missing. As, however, there appears to be a jump 
from figure 4 to figure 6 in the text and as figures 1 to 6 are still 
stapled together, as when I received them, I feel reasonably sure 
that I cannot have mislayed it. . 

I believe that in my previous letter I suggested that reference 
to your German patents rather detracted from that to the British 
patent which contained your suggestion of phase stability, especially 
as the German patents were, in fact, at a slightly later date than 
Lawrence's papers. I therefore deleted the sentences in question 
and trust that you will approve of this. 

Once more, I would like to thank you for your kind help. 

With kindest regards, 

Enclosures 

Yours very sincerely, 

t1i: 7. IU a-..-
w. B. Mann, Chief 
Radioactivity Section 
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NMICE:- To the applicant above named, his heirs, and any and all his 
assignees, attorne,ys and agents, hereinafter designated principals. 

You are hereby notified that your application as above identified has 
been found to contain subject matter, the unauthorized disclosure of which 
might b e detrimental to the public safety or defense, and you are ordered in 
nowise to publish or disclose the invention or any material information with 
respect thereto, including hitherto unpublished details of the subject matter 
of said application, in any way to any person not cognizant of the invention 
prior to the date of the order, including any employee of the principals, 
but to keep the same secret except by written permission first obtained of 
the Commissioner of Patents, under the penalties of Public Law 256, approved 
Februa~ 1, 1952, 66 Stat. 3. 

Any other application which contains any significant part of the 
subject matter of the above identified application falls w.i thin the scope of 
this order. If such other application does not stand under a secrecy order, 
it and the common subject matter should be brought to the attention of the 
Patent Office, Division 70. 

If prior to the issuance of the secrecy order any significant part of 
the subject matter has been revealed to any person, the principals shall 
promptly inform such person of the secrecy order and the penalties for im­
proper disclosure set out in Public Law 256, 66 Stat. 3. 

This order should not be construed in any way to mean that the Government 
has adopted or contemplates adoption of the alleged invention disclosed in 
this application; nor is it any indication of the value of such invention. 

For your information the cited statutes are reprinted in the enclosed 
circular. 

THIS ORDER IS EXCEPTED FROM THE PROVISIVNS OF ANY GENERAL PERMITS. 

~~ / ta/~ 
~~)~Ell Commissioner 
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UNITED STATES PATENT OFFICE 

WASHINGTON 
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NO'l'ICE:- To the applicant above named, his heirs, and any and all his 
assignees, attorne,ys and agents, hereinafter designated principals. 

You are hereby notified that your application as above identified has 
been found to contain subject matter, the unauthorized di sclosure of which 
might be detrimental to the public safety or defense, and you are ordered in 

nowise to publish or disclose the invention or any material information with 
respect thereto, including hitherto unpublished details of the subject matter 
of said application, in any way to any person not cognizant of the invention 
prior to the date of the order, including any employee of the principals, 
but to keep the same secret except by written permission first obtained of 
the Commissioner of Patents, under the penalties of Public Law 256, approved 
February 1, 1952, 66 Stat. 3· 

Any other applicati. on whi ch contains any significant part of the 
subject matter of the above identified application falls within the scope of 
this order. If such other application does not stand under a secrecy order, 
it and the common subject matter should be brought to the attention of the 
Patent Office, Division 70. 

If prior to the issuance of the secrecy order any significant part of 
the subject matter has been revealed to any person, the principals shall 
promptly inform such person of the secrecy order and the penalties for im­
proper disclosure set out in Public Law 256, 66 Stat. 3· 

This order should not be construed in any wa;y to mean that the Government 
has adopted or contemplates adoption of the alleged invention disclosed in 
this application; nor is it any indication of the value of such invention. 

For your information the cited statutes are reprinted in the enclosed 
circular. 

THIS ORDER IS EXCEPTED FROM THE PROVISIONS OF ANY GENERAL PERMITS. 

/.~ 
t Commissioner 
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nowise to publish or disclose the invention or any material information with 
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of said application, in any wa:y to any person not cognizant o.f the invention 
prior to the date of the order, including ~ employee of the principals, 
but to keep the same secret except by 19!'itt'en perpli~sion first obtain9d of 
the Commissioner of Patents, under the penalties of Public Law 256, approved 
February 1, 1952, 66 Stat. }. 

Arry other application which contains any significant part of the 
subject matter of the above i dentified application falls within the scope of 
this order. If such other application does not stand under a secrecy order, 
it and the common subject matter should be brought to the attention of the 
Patent Office, Division 70. 

If prior to the issuance of the secrecy order any significant part of 
the subject matter has been revealed to acy person, the principals shall 
prompt~ inform such person of the secrecy order and the penalties for im­
proper disclosure set out in Public Law 256, 66 Stat. }. 

This order should not be construed in any way to mean that the Government 
has adopted or contemplates adoption of the alleged invention disclosed in 
this application; nor is it any indication of the value of such invention. 

For your information the cited statutes are reprinted in the enclosed 
circular. 

THIS ORDER IS EXCEPTED FROM THE PROVISIONS OF ANY GENERAL PERMITS. 

~/YZ-t!~. 
~A~ssg:t.~.s~t~an~ Commission~ ~ 



-

Enrico Ti'ermi 
5327 niversity Avenue 
Chicago 15 , Illinois 

Leo Szilard 
1155 E 57th St . 
c .. icago J7 . illinois 

Roland A. Anderson 
U. S. Atomic Energy Oomm~ 
Washington 25 , D . C~ 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 

WASHINGTON 

Information for Persons Affected by Secrecy Orders under Public, No. 256, approved Feb. I, i952. 

66 Stat 3, (655 O.G. 607) 

This form is forwarded with each secrecy order, or as a notice that the sections marked have 

not been properly followed in a petition for modification or rescission of the secrecy order: 

Your Pe t i tion No. Date Ser. No. of Ar;plirat iall Petiti on Filed Our No. 

1. RECEIPTS: 

The secrecy order is directed to the applicant, his heirs, and any and all his ass1gnees, at­

torneys, and agents, hereinafter designated principals, Each principal receiving an order should 

personnally sign a receipt (PO 218) and return it without delay to the Commissioner of Patents (at­

tention Division 70), 

2. COMPENSATION 

Any matters wi th respect to the following should be referred to the Department or Agency who 

caused the Secrecy Order to be issued. 

1. Making the details of your invention available to the Government for consideration 1n 

connection with research or development programs. 

2. Compensation 1n the event that use of the invention 1s made by the Government. 

3. Any claim 1n accordance with Section 3 of the Law. 

No modification of the Secrecy Order is required. However, there should be included in any 

papers submitted, a power to inspect and make cop1es or, preferably, a copy of the application. 

3. PROSECUTION: 

A secret application must be prosecuted under the Rules of Practice until a notice is re­

ceived from the Examiner that all the claims then in the case are allowable. The prosecution of 

the case is closed by such a notice (or by any ordinary notice of allowance followed by a withdraw­

al from issue because of a secrecy order), but the application will be withheld from issue during 

such period as the national interest ~equires (Public, No. 2~6). No final fee is due in a secret 

application because no "notice of allowance" (Rule 311) stands therein; if already paid the fee 

will be refunded, 

If' any nons ecret application contains any significant part of the subject matter of a secret 

application, it .~ s the duty of the applicant to call such applications and the common subject mat­

ter to the attention of 'this Office. Such a notice should include any known data as to the poi>­

sible futility of a secrecy order in the nonsecret application, including such facts as would ap­

pear in a petition to rescind. If in such an application, the final fee is due it should be paid, 

but to give the Patent Office time for a decision as to senecy the applicant should request a de­

ferred issue . 

Appeals to courts and interferences must not involve violation of secrecy orders. Maximum 

effort will be made in this Office to treat all applications in a manner to preserve the rights of 

the parties • 

.... MODIFICATION OR RESCISSION: 

If for any reason it appears that a secrecy order should not be maintained, or that it is 

necessary to make a disclosure not previously authorized, a petition to withdraw or modify the 

(l) 



order should be address ed to this Office, A modification or rescission of the secrecy order in one 
application permits disclosure of the aubject matter of that applicat i on although covered in part 
by secrecy orders in other applications, 

Pet itions may be in letter form (preferably on legal si~e paper), but should be identified as 
petitions in the heading of the le~ter and should . clearly express what is being requestPd, althnuph 
several separable reques ts may be 1ncluded. A br1ef statement of the no\ el subje<.t. rnt1.~t.e1 ol t.ht: 
secret application will aid in the prompt consideration of each petition. Requests for especially 
prompt acti on should be very briefly stated at the foot of the first page and should include ~~y 
pertinent dates invol ved. The requirements include: 

(1) Copies. --In view of the fact that consideration of the material is given by more 
than one agency , each exhibit, unless very extensive, affidavit, and pet ition to modify or 
withdraw should be accompanied by a duplicate copy (such copy need not be executed, a typed 
or stamped signa ture is adequate), Particularly in the case of a petition which app~ie s to 
more than one application, further copies may be required. The requirement for dupl1cate 
copies does not apply to mere notices, such as those required for applications involved in 
general permits . A single copy of the Specification and Drawings of the subject appli cation, 
together with letter, in duplicate, permitting authorized representatives of the affected 
Government agencies to inspect such Specification and Drawings must be submit~ed unless the 
invention has been tendered to the Government under the Law and a copy or cop1es have been 
submitted to a Government agency in which instance a reference identifying the agency wil l be 
sufficient. 

(2) Vel i fication. -All statements · made must be verified by an affidavit of a competent 
per on awate of the facta, properly signed, notarized, and sealed, 

(3) lnterea t,-Petitioner must expressly state the right, title, or interest under 
whi ch h claims authority to disclose the subject matter covered by the petition, 

(4) Government contracts involved.-The petition should be supported by a statement by 
one having personal knowledge of all the facts (or a statement set ting forth t hat a diligent 
investigation has been made in places where information rela ting to contracts should be found 
and to the b st of the knowledge and belie£ of the person making the affidavi t) that neither 
the invention of the application nor any material part thereof was developed under or is oth· 
erwise rei ted to any Government contract with the principals except as follows: • ••••• 

4A. RESCISSION 

In add1t1 n to the above general requirements a petition to rescind must set forth substan­
tial rea ons h for, inc luding: 

(l) Pubhca tion . -Complete data as to any issued patents or other publications dis­
closlng th 1nvention, and copies thereof. 

(2) blic Use. --Any known data as to public use at any time. 

(3) D closure ,--Complete data as to any foreign applicat ions or other forei gn dis­
closure of th in vention, including the names of the conaignees and the secrecy status, The 
mer fa t that foreign secrecy orders have been refused or rescinded is of much less impor­
tanc than tl reasons for such action. The importance of foreign filing as a ground for 
rescis 'on depe nds particularly on the war status of the country involved as enemy, neutral, 
or ellled. 

(t) Comple teness.--The allegation that the prior patents or publications or the foreign 
appli at1on disclose everything disclosed in the United States applicat i on. 

4B. MODIFICATION: 

The secrecy order provides " you are ordered in nowise to publiah or disclose the 
invention or any material information with respect thereto, including hitherto unpublished details 
of the subJeCt matt r of said application, in any way to any person ." In certain in-
stances thi orrl is modified by a permit issued by the Commissioner at the same time as the 
secrecy

1

order . n1~ secrecy order prohibits disclosure of the subject matter of the particular ap­
plication and thot part of the subject matter of all other applications which also exists in the 
secret applico ion; accordinRly, keeping others informed of the progress of an invention or patent 
application, o~the pre paration and filing of any subsequent ~pp~ic~tion relating to .the secret ap­
plication, requires a modification of the a~crecy order only lf 1t ~· necessary to ci•~-rse tpe- . 
secret aubj~ct matter to any person not hav1ng knowledge of the subJect matter of the'~cret appl1-
cation. 

(2) 

1he Patent Off1ce and other agencies wish to avoid any action leading to possible violation 
o~ secrecy orders. Therefore the principals should inform all their agents that where papers are 
flled (a) hy a pe rson not of record, or (b) relating to such matters as: ( 1) issuance of a license 
for transmitting subJect matter to foreign patent offices or other cona'ignees; (2) appointment of 8 

new attorney; ~3) recording of an assignment to persons not of record, dated after the secrecy or­
der; or (4) rna1hng of photosta ts to persons not of record, it should appear of record that the 
~ubJect ~atter of t~e particular appli ca tion was (or will be) properly disclosed to such person, 
1. e., pnor to the 1ssuance of t he secrecy order or under a modification and with notice of the 
secr~cy order. If, ~·or any reason, it appears necessary to make a disclosure not coming within the 
prov1s1on s of a preVlously granted permit, a petition for modification of the order should be sub­
mitted and in addi t1on to the above general requirements must set forth: 

(l) Any known data as to the 'possible futility of the secrecy order, including auch 
facts as would appea r in a petition to rescind. 

(2) The name, address, business, and citizenship (if a naturalized citizen, the name of 
his native country and the date of his naturalization) of each person to whom it ia deaired 
that the disclosure be made, 

(3) The purpose of the proposed disclosure. 

(4) A statement vouching for the reliability and integrity of the proposed diacloseea, 

(5) In speci al types of petitions: 

Disclosure to employees.--Additional verified information may be required includ­
ing (a) the duties, in relation ~o the invention, of each of the proposed diacloseea; 
(b) the length of employment of such persons in the present company; (c) a statement by 
a responsible officer of the company employing the persona to verify their integrity 
and loyalty; (d) a statement of assurance by a responsible officer o£ the company em­
ploying the proposed disclosees that the disclosure would not be detrimental to the 
public interest or war effort and that the number of such persona 11 the minimttm number 
necessary. 

Disclosure by foreign filing. -The requirements of the secrecy and license sec­
tions of the law are separate and distinct, but petitions under these requirements may 
be co-pPr.ding. A permit (or modification) is required to provide for any disclosure of 
secret subject matter . Consignees should be considered on the same basis as any other 
disc) osees ( s e ( 4) above). If the permit is granted, designated consignees and appro­
priate personnel of the foreign patent office and other necessarily involved foreign 
government agencies are the only proper disclosees. If no consignee is named the pa­
pers can only be sent directly to the foreign patent office. Foreign secrecy as im­
plied or required in every foreign filing penni t requires either that secrecy be im­
posed by the country of filing or that petitioner can (under usual patent practice of 
the country , or as a condition on the filing of the application) prevent publication or 
opeuing to pui.Jlic inspection, and will do so by any necessary means, including abandon­
ment. The law requires a license from the Commissioner of Patents for filing a foreign 
appl1cat1on on an invention made in the United States whether or not secrecy and dis­
closure are involved, but such license will be denied if violation of secrecy is prob­
able. Petition for such license must be made in accordance with rules and regulations 
prescrjbed by the Commissioner as provided in the Law. Copies of the regulations may 
be obtawed upon request addressed to the Commissioner (attention Division 70). 

Disclosure under General Permits. --In certain instances "general permits" can be 
obta1ned. These permits are limited to patent applications of specified subject mat­
ter, ownership , or both, according to the form of the permit, A petition for a general 
permit (to include future secrecy orders) should list all applications now secret to be 
covered by the permit and should be definite as to the class of persona and subject 
matter involved; unnecessary breadth may result in delay or denial. A copy of the gen­
eral perm1t will be entered in each application file listed either in the petition or 
i n a later notice as required by the permit; the notice will be filed in this division, 
General permits and amendments thereto are open to inspection by anyone who may dis­
close under their authority, 

(3) 
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ADDtlDSOM..Y 

noa cow .... 810tcalt ,. PATKHT8 

w~u.o.c. 

V P: wft DEPARTMENT OF COMMERCE 
UNITED STATES! PATENT OFFICE 

WASHINGTON ISEP 11 1956 

Serial No. 323 , 452 J'iled. Dec . 1 ·, 1952 _Divisiq~ 46 
For Chain Reactions 

Applicant Enrico rmi an Leo Szilard 

Assignee U. S. Government 

RESCINDlNG ORDER 

The Secrecy Order dated Decemb r 31 , 1952 prohibiting 

disclosure or publication of the sUbject matter of the above entitled 

application under the provisions of Title 35 United States c'ode (1952) 

181-188 is hereby rescinded. Normal prosecution· is continUed and a:ny 

suspension thereof because of thR secrecy order should now be removed. 

This rescinding order does not affect the provisions of any classified 

government contract or existing lav8 relating to espionage and national 

security. 
All security cl assifi cation markings appe ring in 

this fi l hav been cancelled. 

~w.~ 
First Assistant Commissioner 
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Dr. • 3. :.!ann 
Chi0f t :'.adioc..c LJ. ~1 ty Sc.ctio 
National Bureau of Starrlards 
~asPin.~on 2; ~ . ~ . 

Dear Dr . :!ann, 

f t_.~ .... vv +1-3 

u / (J 

I 

' rch 20, 19.53 

1 . ritin6 to -~. arlk Jou c·o':l ='lat belatedl.; fer your 1· tter 

of '"'e;:--tcnber 3, 1952. In this letter you wrote , amon r· other thinb'S , that 

my ;er.2an patents rere at a ~lichtl later dat~ t an Lcnrrence ' B paper~ . 

I rroulc. p~)reciato your let tine me knovr t he correct references to Lawrence 's 

papers. I assume t'.at the' are containo in a no.· ::;ar,uscrint an that. it 

wo1l ' not be nuc.1 trouble for you to di thc;:t out . 

~7ith kind rezanls, 

f:i rx::: erely, 

Leo ;zilard 

LS/llt 
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U, 5. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

ADDRESS REPLY TO 

NATIONAL BUREAU OF STANDARDS 

April 7, 1953 
IN YOUR REPLY 

REFER TO FILE No. 

WASHINGTON 25, 0. C. 

Prof . Leo Sz ilard 
The University of Ch icpgo 
Institute of RP diobiology 

and Biophysics 
Chic ago 37 , Illino is 

Dear Professor Sz ilerd: 

Very m~ny thPnks for your letter of _prch 20 , 
1953 end once eg~in for your k indness in ?llowing me 
t o see con ies of your v ery interesting patent eoo l i ­
cetions . 

4 . 9 

I have looked uo the dates as I hpve them 
noted dmm in the manuscrip t Pnd find thPt the linear 
resonance references of Lawrence ere E. 0 . Lav..rrence 
end D. F . SloAn, Proc . Na t . . li_cad . Sci. 17 , 64, 1931 
end D. )Ql. Sloen Pnd E. o. Lawrence , Phys . Rev . 38 , 
3021 , 1931, The first cyclotron reference is E. 0 . 
Lawrence and . F . Edlefsen , Science 72 , 376 , 1930 . 

to you . 
I hope thPt t hese references will be of use 

vith kindest regards . 

Yours very sincerely , 

iih; Y.~a..-
1 . B. }!ann , Chief 
Radioactivity Section 



.... 
U. 5. DEPART MENT OF COMMERCE 

NATIONAL B U REAU O F STAN D ARDS 

WASHINGTON 25 

ADDRESS REP!. Y TO 

NATI O NAL BUREAU O F STANDARDS 
June 25, 19 5'3 

Professor L. Szilard 
University of Chicago 
Chicago, Illinois 

Dear Szilard: 

I have been looking recently into questions of 
electron polarization, and in the process I looked at a 
paper by Rupp in which he claims collaboration with you. 
This paper is in Vol • ."3'3 of the Physikalische Zeitschrif't 
and gives also as an added reference a joint paper in 
Naturwissenschaften, 19, 44, 19'31. In spite of the fact 
that many of the papers of Rupp have been discredited, I 
cannot believe that any part with which you collaborated 
would be entirely wrong and that is why I would like to 
find out from you what part of those papers you are will­
ing to certify as acceptable nowadays. In particular, I 
am interested in the electron velocity which was used 
because rumor had it at one time that Rupp never had in 
his laboratory any power supply going above 100 kv. 

Any information on this subject, together with 
your present views on the polarization of electrons, \Vouli 
be very much appreciated. 

With best regards. 

Sincerely yours, 

IJ~ 
I.. Marton, Chief 
Electron Physics Section 

F - 4' 

IN YOU R REPLY 

REFER T O FILE 



Dr. L. j:arton, Chief 
Electrical PhJ nics .,ection 
1:ation~l Durcau of Standards 
Y!ashin~ton 25, D. c. 

Dear Dr. arton: 

July 23 , 1953 

I have your letter of June 25 in which you asked about oy 

joint paper ~:i th Rupp , published in 1931. Durin!; this ork, a 

few trdngs see~ed iunny to c, and I went to the point of in-

sertinL sone of the films myself and also developing some of 

them nr.rself after exposure. 

However, since I had no suspicion of fraud , I did not check 

whether the films which I de,reloped had not been preciously ex-

posed. In the li ;ht of subsequent information, I am afraid I 

cannot vouch for any of the pictures obtained, and for ill I 

know, they all ay have been faked. 

Neither o.r those two papers that you mentioned are acceptable, 

in my opinion. 

Very best regards, 

Leo Szilard 

LS:jda 



DEPARTMENT OF COMMERCE 

United States Patent Office 
Washington 

May 24, 1955 

Pennie, Davis, Marvin & Edmonds 
Room 1800-247 Park Avenue 
New York , N. Y. 

Dear Sirs : 

Enclosed herewith is a copy of a petition 
for access to application of Leo Szilard, Serial 
No . 236,017, in which you appear as attorneys of 
record . 

Action on this petition will be withheld 
for one week from the date hereof to enable you to 
present your objections, if any, to the granting 
of the petit ion . 

Enc: 1 

Strauch, Nolan & Diggins 
111 E Street N. W. 
Washington , D. c. 

Very truly yours, 

/s/ J. SCHIMMEL 

Law Examiner 



El885 
26: DL 
COPY : D I N THE UNI T D STAT.CS PATENT OFFICE 

In re application of ) . . 
LEO SZI LARD ) . . 
Serial No. 236,017 ) 

: 
Filed: March 20, 1939 ) 

: 
For: APPARATUS FOR NUCLEAR ) 

TRANSHUTATION % 

PETITI ON FOR ACCESS 

Ron. Commissioner of Patents 

Washington 25, D. c. 
Sirt 

This is a petition for access to and 

permission to make copies of the above-identified 

application cited in an Official proceeding before the 

Atomic Energy Commission Patent Compensation Board 

by the Office of General CounBel for the Atomic Energy 

Commission. 

We have been requested by Roland A. Anderson, 

Esq. of that Office to apply for access to and a copy 

of the above-identified application through the 

Patent Office to eliminate any question of authenticity 

of any of the papers forming part of said application. 

It is respectfully requested that the 

undersigned attorneys be ranted permission to inspect 

said application file and purchase a copy of any or 

all parts as desired. 

Respectfully submitted, 

/s/ STRAUCH, 
Strauch, 

-1-



COPY : DE 

D~PARTf.~N~ OF C01·u'BRCE 
United States Patent Office 

Hashine;ton 

In re application of 
Leo Szilard 

June 30 , 1955 ~ 

~ltt4$ 
Serial No . 263 , 017 
Filed March 20 , lG39 
For : Apparatus for 
Nuclear Transmutation 

Petition for Access 

Strauch , ~olan ~ Dir ins petition for access to the 
application of Leo Szilard , Serial No . 263 , 017 , on the ,round 
that it was cited in an Official proceedin~ before the AtoMi c 
Enor~y Cor~ission Patent CoMpensation Board . Respondent 
opposes the petition, indicating that a copy of his ob ·ectlons 
has been sent to petitioners . 

Since there is no showing that respondent was in 
any way responsible :or the c tation referred to , the showin 
presented is deer_ed to be insufficient to Harrant rantin 
access over respondent ' s objections . 

The petition is denied . 

/s / ARTHUR W. CROCKER 

Strauc h , Nolan & Di~gins 
llll E Street N. W. 
Washinrton , D. c. 

Pennie , Davis , Marvin & Edmonds 
Room 1800 - 247 Park Avenue 
New York , New York 

Assistant Commissioner 

)( '5" 
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