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Periehltio aetllod tor purit,ying plutonium i:::s a~u~e ~t_r_o __ _ is!s of .:?;~------~ R P 

o.~--- -.o~ ······co ies":'S, .. ··:··:/': res 
I wish to submit to your kind scrutiny the tollo~g' ';Pes .. _ -----

method tor purit.ying plutonium which ia a sort or a "peristaltic" method. 

A lon& tube ·or tantalum ia tilled w1 th plutonium. The 

plutonia 111&7 be, tor instance, 1nternal17' heated by sending alternating 

current through it. .It so heated the plutonium adjacent. to the tantalum 

mq always be trozen so that we can avoid having liquid plutonium 1n con

tact with the wall. The cooling ~hrough the tantalum wall is arranged 

1n a periodic manner so that if one moves along the axis ot the tube 

trom ~eft to right one subsequently encounters trozen and liquid sections 

of plutonium in the interior or the tube. The cooling is so arranged 

that these alternate solid and liquid sections are not stationary bUt 

move from lett to right vaguely reminiscent of a peristaltic motion. 

The speed ot this peristaltic motion can be made high provided that the 

li~~aiti plutonium in the liquid pockets or sections is kept 1n iively 

circulation. This can tor instance be achieved b;y keeping the tube 

• 
rotating around it-s axis. Under the action of the gravitational field . 

created by this rotation the liquid adjacent to the solid sections will 

move radially outward and will move in the center of the liquid section 

radi~ inward. Impurities which have a solubility appreciably higher 

1n the liquid phase than in the solid phase will move to the right and 

are transported to the right end of the tube. If the solubilities were 

n ieJn.....subs.taoce .would move to the lett; ot the tube. 
CLASSJFJCATION CANCELLED f 
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The attached figure indicates the principle ot euoh a 

"peristaltic" app~ratua. The cooling is effected by a cooling agent, for 

instance air, which according to the figure is permitted to come into 

contact with alternate eectiona or the tube, the sections in between beina 

protected from contact with the cooling Uquid. The whole cooler can 

allele on the tube a and it. mow• alC?wly trqm lett to right · untU displace-

. ment oorreeponda to one identity,. period. Then the cooler tube suddenq 

jumpa back to ita , original position and again movea elowq to the ri&ht.t · 

etc •. I 
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METALLURGICAL LABOP~TORY 

. Po 0. Box 5207' 
Chicago 80, Illinois 
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:MUC-·LS-28 ~ 
This document consists ~ ;·p 

Mro i'io Wo Watson 
Po Oo Box 159, Station H 
Montreal, Quebec 
Canada 

Dear Mro Watson: 

of . pageso Nooef of V 
20 copies'n Se;ties 1;.y; 

-- July 7, 1944 f' f' r 

I am writing to you to summarize some of the conve:L~sations 

·which I had with you a.-"1d others i.J.1 the 1:etallu.rgical Laboratory in 

the course of this last month of Junao 

It seems to me that a very good method for producing plutonium 

on a large scale would consist of using a uranium lattice in light water 

as a chain reacting unit vrlth a uranium lattice in heavy water in the 

core of the unit, and a reflector outside the light water l a tticea Com-

posite units with a heavy water seed or a se0d containing eru·iched 

metal wereJI I believe, first proposed by t he Britis h gr oup and :H I am 

not mistaken.ll by Halban, irl the early days o:.' ou:.:· ~J·-··~vv-·'-'·· For the 

reasons stated below it seGms ·co 1..1e t hat se::-i ou.s c..-.:.-c.e:1tio1 · i.:.zh·t. to 

heavy water seed ~ 

The ca ~ ~ :. this :r·ene-. ed interest is, gene:;:·a l ly s pea.l(ing, the 

favorable develc:ment of the multiplication factor of the lig~ t i-..-J.ter 

lattice which hc..s ·.Jaen demonstrated under ·,. " instigation o : . .' , i'<Jigner 1 s 

section and partie )larly W1de:.:- ·:.:.::e instig<:.. ..... :.o;. of Vfeinbel.~g , : :rport.aiJ.t 
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for the purpose of these considerations is also the fact that the migration 

length in the light water lattice is about one-half the migratj_on length 

in the heavy water; this leads to a very favorable distribution of the 

heat production >vithin the composite unit and permits satisfactory utiliza-

tion of the metal. 

I believe composite heavy v1ater units of fairly simple construe-

tion could conveniently produce 100,000 to 1)0,000 kw~ each unit contain-

ing about 3 tons of heavy watGr and 100 tons of rnetal. Eighteen tons of 

heavy water would thus be sufficient for six units and produce between 

600 and 900 gm.s oj: plutonium per day o The holdup of the metal in the 

production units . would not exceed 100 days vnless v:e were williEg to 

feed metal into the chemical separation plant which would be considerably 

more active than it is custo:.:na1·y to conte1plat eo For this reason .:.t 

does not seem reasonable at present to aim at a hig _er po·;;er· production 

per ten of metal but this urould. be quite feasible if it became des.:.rable., 

Pilot Planto--In view of this situ2.tion it would se~:.1 to be cio-

sir able to build such a coro.posi.t.:::: unit as a pilot plant bei:-16 of the same 

type of construction as the production units which ruigl.":Jc be b~ilt later 

but dissipating only 10~000 kwo As a roueh guess it would see~ that it 

should be possible to build such a pilot plant with about 3 tons of heavy 

water and perhaps 6o tons of metaL The existence of such a pilot p_aat 

would make it possible to build a number of units of the same construction 

as the pilot plant and operate them as production units between 100,000 

and 150~000 ~v each should the need for a large scale production of 

plutonium arise in this waro 

.... ' .-:! -=-· -• ' 
/ 
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Experimental Unito--In order to be able to determine the amount 

of heavy water and metal that would be required for the pilot pl~~t it 

would seem desirable to build up as soon as possible such a composite 

unit to the point where it becomes chain reacting and possibly also run 

it as a chain reacting unit at un excec<.lin[ ly low pov;ero ;o :>hielciing 

or cooling would then be necessary and in ormation could be obtained 

which we are lacking at the present time o mhe metal used in this unit 

could be used again for the pilot planto 

Simple Considerationso--I am submitting a fe?; s.:.nple considera-

tions Vl'lich lead me to believe that we mc.y anticipate favora-:::>lc conditions 

_or dissipating heat at a. high rate per ton of heavy ~ater and nt a 

satisfactory rate per ton of uraniu;11 metal. Q:t is assumed that the 

multiplication factor in the light Yater lattice is aboat lJ One signi-

ficant feature in this respect is the fact t at the nigration le:1gC.h in 

the ligh water lattice is about half of the mig!'ation lengt: i:1 t .e 

heavy water latticeu This tends to shift the bal~ice of the heat pro-

d.uction b tween light vrater lattice and heavy water lattice in favor 

0.1 the light water lattice o This .ay be illustrated for instan~e by 

considering a composite system which he.s a spherical shape.. In t :1e core 

there is a hearJ water lattice with the radius r ::: R surrounded by a 

~ight water lattice between r = lR and r = 2Ro Writing then q1 and •2 

for the number of fission neutrons pro.::iuced per cc and sec in the heavy 

water lattice and in the light water lattice respectively, q o~~ys in 

the interio~ of the media the equations 
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Mi (rq1) 
11 

-r (~~~; 1) (rq~) = ··o . \ 

' -

We may derive from this !i!~e ratio of the heat produced in the light water 

latt:i.ce and in the heavy water lattice v. thout entering into a discussion 

of the boundary condition which co;J.nects ql a:1d q2 at r ::o: P." Nhn:t.ever 

that boundary condition may be the flux of neutrons leavj~g tle heavy 

water lattice at r = R: [ 4 1J'R2 M1qi(R 1 i is equ.e.l to the flux of the 

neutrons entering the ligl t. w3.tar lattice at :;:· ~ -t.~ } .,,.,.. 21,2 '(R) J ~ L -~ 'I ... .w.2q2 ° 

Obviously in both media the ratio of total numb0r of 

(given by the ~ntegr~l of q over the vol~~e) to the fl~~ :: R is de-

termined by the shape of q(r) alone and since the flux is the sa.r:-, for 

both media the ratio of the above r;~entioncC. ratios wil.L give th ratio 

of the total number of fisnions/sec i;.1 ·c.h- light water l .:;,.ttice ar:d the 

heavy water lattice., In this way v1e obtain in the ab::Jence of a :ceflector 

and if k = 1 for the light water lattice: 

P'i~sion in H20 ~ · ) 2 v~ 1 Hl 
' ) 2 ~ --..- (--- \aft where a ~ ------- (.1.) Fission in D20 j M2 2 Ml 

The value of aR for which the composite system is capable vi su:J.:.z.iniag 

a chain reaction and which has to be inserted in the above .forr::n.1.La (l) 

cannot be given with certainty at the p:cascnt tirueo (If we knew th~ 

correct boundary condition linking q1 to q2 at r ~ R >ie could give for 

a.~ its correct value~ on the basis of diffusion theory o) Hm1ever ~ we 

know in arry case that the highest value which c.R. can attain is 1/' (if 
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all neutrons escape from the heavy water lattice at r ::i:: R) and that 

:3"'\" .. 
the lovrest value for aR which iri the circumstances' might be expected 

would be about ~72 o Making a rougn 'guess in the ·present case by 
. )'2 

putting aR = 2 v;e find on account of "-'
1
1 ;: 4 

H2 
2 

Fission in H20 
,2 

1 rn.-
(o.R)2 

_l 
:;;: 

T Fission in D20 v2 
·"2 

SoJ 

i~e,~ So3 times as much fission ·calces lace inti e or-dii.1ary i·ater as in 

the heavy water and therefore 6o.3 times as much fission takes place in 

the whole unit than in the heav-,Y water core alone., 

If we now wi.sh to co pare suc"1 a composite unit ·ir.:..th a:1 ord:i.na..~.f 

heavy wate U1"'1it from the point of view of the amount o..f heat t,hat can be 

extracted per ton of h0avy wa tor, we must keep :lt:. mind that th :..c value 

is detGrmined not by the o.verage value of q in the hea11-y vmte:r but rathe ... 

the maximum value q0 in the centel.~ of the arrangeme::-to Our composite 

unit is in this respect about k·ice us favorable as t he ordinary heavy 

water unit (for which q
0
/q is about 3) and therefore fo_ equal averoge 

density of metal in the hc:avy wat.er in. the tv;o types of Ul i.ts TIC may 

eJ:pect 2 x 6o3 = 12o6 times as much heat per w3 of heavy wa:.e:.., frcru.· a 

composite unit than from an ordinary heavy water unito If th8 volllii"le 

ratio in the heav-~ water in the co1posite ~1it is chose. to be :5 to l 

and we compare such a composite unit with an ordinary heavy V".rater unit 

where the volume ratio of heavy water to metal is 30 to 1» we gain 

another factor of 2 so that about 25 times as much heat can be dissipat0d 

per m3 of heavy water in the composite ~!ito 



.. Mro Wo Wo Watson ,, .. Jtp.y 7' 1944 
Y • 

''• : ·\~ ' ... . . ~ 
For instance, Young estimated (see, report CE-1034) 'for an ordinary ... 

P-9 unit containing 10 tons of hea~.J' . V{ater. and 6 tons of mdal (volume 
•, I \ 

ratio 3.3:1 rather than 30:1) that he could di.ssipat~ 50,000 lm, He e.s-

clo . •. r . .,_ c-O 
stuned a film drop of 40° C, a ratio of --- ~ 2o5 ~,rz.ther tnan -~ :::: J), 

' q q 

uranium rod.s of l om ra.oi us !I "'nd ..,. w~d~Ol" velooi ty of 10 l1'.etol.~o" Our com-

posite unit having in the heD.ilY water core a volume i~ati•J of 15 to 1 would 

dissipate per ton of hea-vy wat.er 25 x 2 o 5/J x 33/.30 '"'"' 23 tin1es more heat 

than Young's unit per m3 of hca.'.ry v;ater; Le", 23 x 5000 ;a; 115)1000 ~a/m3 D20o 

Such a composite would have ?er m3 of hca·~ water 20/15 tons of metal in 

the coreo In the light water lattice vre may have 1/3 of t~,e volume oc= 

cupied by metal or 5 times mol"O metal por unit volume thn~.; i t thf; heavy 

water and the light water lattice has 7 times the volmo.e of the core; 

therefore the total weight o:"' metal m3 D20 is (5 7 l) 
20 48 l)er y -t ~ -,.rs·- -

115..,000 k\.7 would thus be pr-oduced -· ·1 the cot:J.posite units par 45 tons of 

uranium metal" 

Role of Reflector o-·-Mro Fri<:.~drr.an &"1d I have been discussil.1g t10 

.fact that a light water lat,tice may be ~xpected ·to respond m · ch :core 

favorably to a reflector than a heavy water lattice., This is due to the 

high avc;:-age metal density in the light vrater lattice lea.ding to a 

strong absorption for thermal· neutrons which keeps the leak of thermal 
the 

tO TIS ·~ 

neutrons into/reflector dovm to a low value o This effect is so pronounced 

that we may consider using bismuth or even lead as a reflector outside the 

light, watel" lattice, Mro Feld and I made a rough estimate for a bismuth 

a:1d lead reflector which looks quite favorable o 
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The effect of the reflectc~ can be represented -by a length, P • 
. .. . , 

• J • · , 

p is defined as the number of neutrons \'ir1iCh leak o-q~ ·1:·.: cm2 of the 

boundary of the light water lattice if one fission neut:con is produced 
' -' . 

per cc and sec near thz boui::Jdary within. As a rough guess fo:c the value 

o£ P which wo can attain we shRll u::;e tho vuluG> o£ P - 2 em. 
suherical 

We may now consider ~/compouite u.;.it of radius 2R with a heavy 

water lattice core extending t.o r ~ R and a reflector surrounding 'this 

composite unit e Mrc Feld encl. I find. for th" total nu.rrrber of f:i..ssiou in 

such a composite unit per uDit voh128 oZ h::::D.·vy wate:.:· end for c.lo neutron 

produced per cc and sec in the c0nt,er 

7 + hH:P ; 

tl2 
2 

for a reasonable sGt of . values~ i.,eo: 

5 q d 1'" 

q
0 

4 ]I .R3 
j 

.3 J . (;R)2 
s~n. aR ( --aa~ - CiS aR) 

:: 2 and ati'. :: gives 

Tha corresponding expression for a non~cowposite P~? ~~it ~ith s~e 

reflector may be about - 2~5" , so that i.:Z a reflector is ut::ed t' 0 con:

posi te unit can dissipate 2 .,5 x 7 o 2 ::.;; 18 tlmes as much h a 'c. ;er r,) n2o 

t,ha..r.t the non~composi te unit for the same metal to D20 ratio J..:, -cho 

heavy water lattice in both types of lli~its o This has to be co~pa~0d 

•vith the value 12a6 for the reflectorless composito unit so t .c:·l:, 'i!<::: 

may expect to improve the ut;ilization of n2o and ur e>..::lium metel by a 

factor 18/12o6 :: l o4 by using a reflacto:..· ., 'I'his vrould thEln correspond 

in the e7~ple given above to lo4 x 115,000 ~ 160~000 h>7 per m3 n2o 
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and 48 tons of metalo 

Practical Considerationsa--The above given rates of power pro-

duction of 115~000 a.11d l6o,OOO l<;W per 48 tons of metal '<for spherical 

composite units ·without a11d with reflector are unnecessarily high and 
< \ <'. ' 

no useful purpose would be served to aim at. such a ·high rate of power 

productiono It appears reasonable to aim at a lower specific pov.jer pro-

duction and to put the emphasis on simplicity of construction and safety 

of operation, In order to increase the safety of o::~erution more con-

servative figures ought to bo cho:::::e~ ttc::n those upon which Young based 

his estimate in repo:ct CE-10.34 and which W3 ~=:.v·.:; used ;:.bove for the sake 

of having a basis of comparisono For t he sake of the sin1pJ.icity of the 

construction one will not build spherical coi.Jposite u."lit s b<.1J-. rather 

cyl:L.J.drical units in which the heavy '<'<ater co1~e goes all tho ;·::::.y from 
I 

top to bottomo This will require more hoav-.t water tf.tan Y!OU d a s?herical 

composite U!J.ito Certain types of construction offer considerable ad-

vantages but, do not permit to reach as h:i..gh velocity of the cooling 

~ater in ~h~ heavy water core as in the light ~ater lattice~ This further 

reduces the amount of heat which ca:1 be dissip· ted pe:.. ton of metaL 

Practj_cal considerations of this type al.~o the reaso::J. -"'·hy the 

estimates given for the heat dissipation in the first t•-:ro pages of this 

letter are considerably lm',rer thc:n the figures obtained 'wy tY~e .:s.bove 

simple considerations_, A rough gues~ for such a composite unit of 

a certain type of construction might be as follows: Dia"'leter of 

cylindrical heavy water core» 70 em; dia.tletGr cylindrical composite 

unit without reflectorll 250 em; dia"!leter of composite unit Hith re-

flector» 350 em; height of composite ur1it~ 300 em; amount of metal in 
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heavy water core 3 2 to:1s; amount of metal in light wat.c;F lattice, 90 

tons; a.-nouilt of cooling water in heavy >rater core, 5% ··~1 the heav-y 1'{<:\ter; 
. ' 

average metal density in heavy v;atc;r core 7 l/15 ··of the density of 

uranium metal~ average metal densH.y in the light water lattice, l/3 of 

the density of uranium metal; velocity of the cooling 1.vatcr, 7 meters . 

'?J 
Fraction of water moving, l/2~ volume of flow~ 10 'lli.r /sec o 

The above figures rcp:eesent., i..J.J.soiar e.s the c1·itical condition 

is concerned,;; nothing but a::1 G:~cccdingly roug~~ ::;Lr:~ng approximate 

conditions for t:r..e composite U.'1it., 1t would be compai·c.t :: ely easy if it 

is decio.ed t o move in this cliin.action, to malce a much better e::::;ti;rr;J.te of 

the critical condition on t 1e be.sis of ava:J_lable evidonce., We 1ecd not 

Clearly t. !1c d.e-::-.cr;nining cons iao:;:-at:Lons are considGratio:'ls of' co~-.::r:_,,_,uc= 

tional and operational simplicity and not the exact c1~i tical co:-J.<:G_ dons o 

Since constructional considc:c·ations go beyond the scope of t ' _3 f.:'OS<::m·;;, 

lett r they 1.'lill be dealt with at another placoc. 

The lilajor weak1"1ess of this composito::: unit conGi::;ts in t' ~ f :::.c-::. 

that. it is n0cessary to pump through thG light v.·ater lattice a l:J.:.~~e 

volume of water in order to have the high velocities_ neod8d for •God 

heat transfer o If a heat exchanger is used t his means that a la:..~ge 

volume has to be circulated through the heat exchangero If no heat 

exchanger is used then it appears best~ as discussed before !.n a siwi- ar 

easel) to have a parasitic or shunt circulation so that the fresh r.ratGr 

influx and water outflon is c\ small fraction of the total ci:L~cuJ.ating 

--------
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water volume, This has the disadvantage t.hat the .toruoeratu:ce of the . . 
water in the lattice vd.ll 'W:f~: compara·civoly higho. ·?he difficulty arising 

out of this situation does not, however, e.ppear to ·be too serious u . · \' ., 

LS:ls 
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I1r . s . r. . Alli~on 

~r • ';:;' ..... . P . '.'I i g}ler 

.J · .\ ' .' ' • ~ \ I · .. · 
I am enclos i !1g a ::-:c:::or.:LYJC:U.r:'l 

method for purify'ng Pl uto.iu':l , r..bo 
mornine . 

of ~~::;· . Szil\'llhd ' s on t hG · · 
whi ch r.rc spo~::o t his 

As I ::.enti oncd t his mo:cn:hrr. , it sGc;:-:s to r.c ·i:,,:nt i t 
would be YJ o:r-th•.•,hile doinc s o:::c rc c0r.rch or ',~ r . :::z:l.ln:rd ' s 
met hod . He auc.r::ested t hnt r1s r~ first !>tep" txo lm; nclt::.:1~ 
m3.t er i als cuch aa bismuth and lc:J.d ccul d be sc:lparat cJ, ~nd :r: 
wish t o suhnit this to you for consider ation. 

r, p~r • j • 
.L1 ~ · l . Jp 
en c. 

ee- LS 

E. P. Higner 
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I wish to submit to your kind scrutiny the following 

method ror puri.fying plutonium which is a sort of -a "per i stalti c" mjathod. 

A long tube of tantalum is filled with plutonium. The 

plutonium may be, for instance, internally heated by sending alternating 

current through it. If so heated the plutonium adjacent to the tantalum 

may always be frozen so that we can avoid having liquid plutonium in con-

tact with the wall. The cooling through the tantalum wall is arranged 

in a periodic manner so that if one moves along the axis of the tube 

from left to right one subsequently enco~~ters frozen and liquid sections 

of plutonium in the interior of the tube. The cooling is so arranged 

that these ·alternate solid and liquid sections are not stationary but 

move from left to right vaguely reminiscent of a peristaltic motion. 

The speed of this peristaltic motion can be made high provided that the 

~ plutonium in the liquid pockets or sections is kept in lively 

circulation. This can for instance be achieved by keeping the tube 

rotating around its axis. Under the action of the gravitational field 

created by this rotation the liquid adjacent to the solid sections will 

move radially outward and will move in the center of the liquid section 

radially inwardo Impurities which have a solubility appreciably higher 

in the liquid phase than in the solid phase vdll move to the right and 

are transported to the right end of the tube. If the solubilities were 

reversed the foreign substance would move to the left of the tube. 
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The attached figure indicates the principle of such a 

"peristaltic 11 apparatus. Tl;:Ie cooling is effected by a cooling agent, for 

instance air, which according to the figure is permitted to come into 

contact with alternate sections of the tube, the sections in between being 

protected from contact with the cooling liquid. The whole cooler can 

slide on the tubes and it moves slowly from left to right until displace-

~ent corresponds to one identity~period. Then the cooler tube suddenly 

jumps back to its original position and again moves slowly to the right, 

etc. 

ls/s 
enc. 
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Asynchronous and Synchronous Transformers for Particles. 

The invention concerns methods and apparatus 

for the production of fast charged particles, e. J • elect1•ons 

or protons. All these methods, described below, are based 

on multiple acceleration, i.e. the velocity of the particle 

is exceeding the ma.::dmum voltage which arises betweon any 

two parts of the apparatus. We shall have to degl with 

two different methods - the method of the . as~nchronous 

transformer, and the method of the synchronous transformer. 

In the first case we shall deal with single actton and 

multiple action transformers, and we shall start by dealing 

with the asynchronous· transformer method which is based 

on the acceleration of a charged particle in the electric 
. ~ 

field induced around ~ changing magnetic flux. 
SlO, . 

Fig . 1 shows the principle of a method in which 

a magnetic flux is produced in an iron core 1, and the 

. -flux is rapidly c hang ing its m::,gnitude. This flux is 
tn; ] , , ((.,.1 ,-£ 

produced / throu gh the cell 2, this coil being built so as ---to ~onslst of one or two windings only, and a rapidly 
·' 

The value of this increase in energy is determ~ned by the .·· .. 

,· 
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Mr. H. a. n Hawkin~,c Jr·Ha 
1"!1-W S. Engineer Offic-e· 

war Department ·' .. : .. ~: .. !..,.~ .... . . . 

·Chicago Area Office · , •. 
· ----' P. 0. Box 6140A · '. \\' 

Chicago ·Bo, Illinois 

Dear Mr. Hawkins: 

December 1, 1944 

As I explained to you over the telephone, it is my intention to 
ask for an audit of my income tax return for 1944 immediately after filing 
this return. In order that the audit should _be binding on the Treasury 
it is necessary for me to submit the text of my contract with the Govern-

- ment. I am advised that unless the Treasury can see the text, they cannot 
determine whether or not the amounts which I am about to receive from the 
Government are taxable as capital gain or as income nor are they able to 
determine in what years these amounts would be taxable. 

In the circumstances I _need from your office an expurgated copy 
of my agreement with the Government which is not secret, accompanied by 
a letter stating that this copy is identical with the original agreement 
with the exception of certain deletions and that the nature of the dele
tions is such that they have no bearing on any tax question that might 
arise in connection with the agreement. 

I am advised that it is not possible to determine with certainty 
the Treasury's view of my tax · liability which arises out of the agreement 
with the Government and that if I do not ask for an audit now, it might 
turn out years later that the Treasury does not accept my interpre~_ation, 

in ' which case it is mandatory for the Treasury to ask for interest at the 
rate of 6% per annum. I am sure you will understand that I do not wish 
to take the risk of being called upon to pay a large additional sum plus 
interest three or four years hence as might be the case if I do not ask 
for an audit now. 

Very truly yours, 

Leo Szilard 
LSzls 

. ' 

.. 



,, ' :JJ1 b<s 3 . 
-'18 document consists ~~~./Z--

_metaUurgital Jlnbor:t:~~-~ aori .. L.Q: ;< 
P.O. BOX 15207 MUC p A 7...5 / ...::; 

CHICAGO 80, ILLINOIS 

28 December 1944 J}l~~ 

~ 
Dr. Leo Szilard 
JJO Eckhart 

Re: Case No. S-2321 
Fermi & Szilard 

Dear Dr. Szilard: 

Your patent applicati on identified above 
has been fil ed in the United Stat es Patent Office. 
You no doubt will receive from the Patent Of fic e a 
notice of issuance of an order of Secrecy under 
Public Law 700 requesting that the application be 
tendered for the use of the United States Govern
ment. You will also receive a recei ;~t to be filled 
in and rettirned to the Patent Office . 

IIUTTE!;!FIELD •UOO 

Kindly e~ecute and r eturn t he receipt to the 
Patent Office. Do NOT tender the invention in this 
application to the Govern_ment as r Gquested by the notice, 
as you have already assigned the invention to the Govern
ment as r eprasent Gd by the ·Direc tor -of the Office of 
Scientific Res ea:..·ch and Devolopr.10n t. · 

Please sOnd the request for tender to me for -
transmission to Captain Lavender's offico in Wa shington. 
A tender by you to somo other Government agency vvould 
only complicate matters in vicvr of -tho fact that you 
have already assigned tho invention to the Govorruaont. 

gma 

: Very truly yours, 

J 
H. E. Metcal , Lt. Col. C.E. 
Advisor on Patent Matters 
O.S.R.D., Chicago Group 
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