
Claim 1 

A potentially chain reacting system comprising a quantity of 

an ele::nent of the first category and an element of the second category, 

a cooling agent in thermal contact with the elements of the first and 

second category means for circulating said cooling agent through the chain 

reacting system. 

Q.l.9-im 2 

A potentially chain reacting system composed of u238 and at 

least one element of the second category, means for a cooling agent in 

thermal contact with the uranium, means for circulating the said cooling 

agent through the chain reacting system. 

Cla.im_.£ 

A potentially chain re~cting system comprising an element of 

the first category and an element of the second category. Helium in thermal 

contact with the elements of the first and second category means for circu

lating said helium through the chain reacting system. 

Clai<11 4 

A potentially chain reacting system comprising an element of the 

first category and an element of the second category, a liquid metal of an 

atomic weight equal to or above that of mercury in thermal contact 'l'lith the 

elements of the first and second category means for circulating said metal 

through the chain reacting system. 

Clai.rn 5 

A potentially chain reacting system comprising an element of the 

first category and an element of the second category, a liquid metal alloy 

of average atomic weight equal to that or above that of mercury, in thermal 

contact with the elements of the first and second category, means for circu-



lating said metal alloy through the chain reacting system. 

Claim 6. 

A potentially chain reacting system comprising an element of 

the first category and an element of the second category, a cooling agent 

in thermal contact with the elements of the first and second category means 

for circulating said cooling agent through the chain reacting system, means 

adapted to control the chain reaction. 

Claim_Z. 

A potentially chain reacting system comprising an element of 

the first category and an element of the second category, a cooling agent 

in thermal contact with the elements of the first and second category 

means for circulating said cooling agent through the chain reacting system, 

means adapted to control the chain reaction comprising a mass of substance 

within the chain reacting unit adapted to slovring down neutrons below the 

fission threshold of the element of the first category and means for 

shifting the position of the said mass. 



first 

in thermal contact vdth the elements of the first and second category 

means for circulating said cooling agent through the chain reacting system. 

Claim 2 

A uotentially chain reacting system composed of u238 and at 

least one element of the second category, means for a cooling agent 

in t hermal contact with the uranium, means for circulating the said 

cooling agent t hrough the chain reacting system. 

Claim ii 

A potentially chain reacting system comprising an element of the 

first category and an element of the second category. Helium in thermal 

contact with t he elements of the first and second category means for 

circulating said helium through the chain reacting system. 

Claim 4 

A potentially chain reacting system compr~s~ng an element of the 
a--&·~·A_ 

first category and an element of the secolid category/ tf.efivy lgw JHelting-

metal of an atomic weight equal to or above that of mercury. 'IF't1YJ -=--

;hew melting 111~ in thermal contact with the elements of the first and 

second category means for circulating said metal through the chain reacting 

system. 

Claim 5 

A potentially chain reacting system comprising en element of the 
~ ~:r---~ 

first category and an element of the second categor~ -Heavy lew meltiEg 

metal alloy of average atomic weight equal to that or above that of 

mere~ ~eavy J:ew- meta± al:bo~ in thermal contact with the elements of 



the first and seCO!J.d category, means for circulating said metal alloy 
~~ 

through the eah:i&"reacting system. 

Claim 6. 

A potentially chain reacting system comprising an element of the 

first category and an element of the second category f 4t cooling agent 

in thermal contact with the elements of the first and second category means 

for circulating said cooling agent through the chain reacting system) 
~A>-~_/ 

~a.ns .ef ::t:lll'"' ol 1 i to/"titli3chain reaction8tpiising a mass of e=~:ibata.sc.e 

within the chain reacting unit adapted to slowi.~ _ _._.... .... u 

the fissio n threshold of the element of the first category and means 

£c;,:::Pe7.ien e::l~ =z:J ~=~ :::~ 
A potentially chain reacting system comprising an element of 

the first category and an element of the second category, a cooling 

agent in thermal contact with the elements of the first and second 

category means for circulating said cooling agent through the chain 

reacting system, means adapted to control the chain reaction comprising 

a mass of substance within the chain reacting unit adapted to slowing 

down neutrons below the fission threshold of the element of the first 

category and means for shif'ting the position of the said mass. 



{ 
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A potentially chain reacting system comprising a. lattice of aggregates 

of substance containing a.n element that undergoes slow neutron fission, and the 
l J I 

said lattice being embedded in a. mass containing at least one light eleme&t 

ov eo 

Claim 2. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance eonta.ining an element that undergoes slow neutron fission, the 

said lattice being embedded in a mass of a. slowing agent containing a.t least 

one light element wLttLa characteristic number higher than 80, the said mass 

being so composed that the range of thermal neutrons is several times a.s large 

a.s the range of the low energy resonance neutrons. 

Claim 3. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium, and the said lattice being embedded in a mass 
f • I t".( . r 
C'Ontai.ning at ~east one- light element yhich .Aae/a charae'te-ristie number abov-e 

I 

-BQ. 
';!. 

Claim 4. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance cpntaining uranium, the said lattice being embedded in a. mass of 

slowing agent containing .a.t..laast o.ne... light element with a "Characteristic 

~b&r hi~her... t~ the-Slrtcf"m'aS'S' being so . .eompos.e.d that the range of thermal 

neutrons is several times as large as the range of the low energy resonance 

neutrons. 



. 
' 

Claim 5. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium, the said lattice being embedded in a mass 

as its main component. 

Ola.im 6. 

A potentially chain reacting system comprising a. lattice of aggregates 

of substance containing uranium, the said lattice being embedded in a mass of 

gra.phi te. 

Claim 7. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium in the form of uranium metal, the said lattice 

being embedded in a mass of graphite. 

Claim 8. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium, the said lattice being embedded in a mass 

containing a compound of deuterium. 

Claim 9. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranitnn, the said lattice being embedded in a mass 

containing heavy water. 

Claim 10. 

A potentially chain reacting system comprising a lattice of spheroid 

I 
\ 

shaped aggregates which contain uranium, tl1e said lat. tice being embedded in a \ fA- • I ' /.. I!' • • I f. ,. t<· . , • ./ .. .· 4 
mass ce.n:ta.ining at. least ,6rie Hght -13lement whi.ch ~~~I:.isij ~W!I.;e 

I ../ ~ J'E 
.;it~ . .... ~~ I{~ C! -\. ::.___ 

I 



Cle.im ll. 

A potentially chain reacting system comprising a lattice of rod-like 

shaped aggregates which contain uranium, the said lattice being embedded in a 
"'~ . , -

mass ~ining at least one light element which has a characteristic number 

e.bove 80. 

Claim 12. 

A potentially chain reacting system comprising a lattice of aggregates 

which contain uranium and have the shape of cylindrical rods, the said lattice 
~ ~j being embedded in a mass c~~*i~at least one light element which ha; a 

; 

~cter±stio number above ao. 

Claim 13. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium, the said lattice being em~dded in a mass A , • / . / "~ ~~ {;'/ ~. .? taining at least one light element which has ~ ohar~teristie numUer •bove 

a cooling agent flowing within the said system in thermal contact with 

the said uranium-containing aggregates. 

Claim 14. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium, the said lattice being embedded in a mass 

L 
rv '"' tainin~ at least one light element Which has a charaeterrstic umb~~ ab~e 

a cooling agent consisting in a liquid metal flowing within the said 

system in thermal contact with the said uranium-containing aggregates. 



Cla.im 

A potentially chain reacting system comprising a lattice of 

aggregates of subst~ce containing uranium. the said lattice being embedded 
' 

in a mass eo'fi'ta~ng a leal!"t <>"Be. el..emen.t wlU.aMs an ffeoti:ve slowing 

Claim 15. 

A potentially chain reacting system comprising a lattice of 

aggregates of substance containing uranium. the said lattice ~~ being 

embedded in a mass c~ining at least one &lem~nt which is an efficient 

/ 
slowing agen~ a cooling agent consisting in a low melting liquid metal '-m./ ~ oe>JOC¢ ~D)JO>; ) ~'-->~ 4 4C'VL > CZC.ol • 4*--C? tV'1-« .... 6 ~/ 
containg bismuth flowing within the said system in thermal contact with 

the said uranium-containing substance. 

I l 

I 

I 



Claim 15. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium, the said lattice being embedded in a mass 
(.~ ' i ~ .r ~ 

ini.ng at l-&a.at. one light · -element whi:ch he:S- -a etr.a~Htoter4:>8;t.i.o ..numbeT" above 
? ? t! , 

a cooling ~g~nt containing bismuth flowing within the said system in 

thermal contact with the said uranium-containing substanceo 

Claim 16. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing uranium. the said lattice being embedded in a m8 ss 
~ Cl-<---. ~ .C-z ·~ ~· 

containing 

~quid 
at least one light element which hae a eharaGteristie ~beF ~~e ~ 
bismuth flowing within the said system in thermal contact with 

the said uranium-containing substance. 

Claim 17. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing an element that undergoes slow neutron fission, the 

said lattice bej~ embedded in a mass containing at least one light element 
~ 0--<-- a///--'J~ .( ~rl-~ 

which ~s i ehaFaeterie~ie B~GeF ~OTe 86. means for controlling the function 

(f'_ of the said system consisting of the slow neutron absorber within the system 

" adapted to be moved from a point of high neutron density towards a point of 

low neutron density and vice versa. 

Claim 18. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing an element that undergoes slow neutron fission, the 

said lattice being embedded in a mass containing at least one light element 



/:,~~· c-_ '~ ~7 ~ 
which .lie:>' a chaiactetil!tie a\:lnH:ler ~ooe 80. means for controlling the function 

of the said system consisting of a slow neutron absorbed adapted to be moved 

into the interior and moved out from the interior of the said system. 

Claim 19. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing an element that undergoes slow neutron fission, the 

said lattice be~~ embedded in a mass containing at least one light element 
~ ~ rr-z e-.-.-~ o.-L~ ~ 

which Mt5- a charactefistR m:nnbe1 abo"le ~, means for controlling the function 

of the said system consisting of a rod-shaped slow neutron absorberJ;within 

the system, means for changing the position of the said slow neutron absorber~. 

Claim 20. 

A potentially chain reacting system comprising a lattice of aggregates 

of substance containing an element that undergoes slow neutron fission, the 

said la~tice bej~ . e~bedded in a m~ss containing at least one light element 
~~ 9"r?...~~--r~ 

which aas a cb~racteri~tie nwubet ~b~e ~. means for controlling the function 

of the said system consisting of a slow neutron absorber within the system the 

position of which is controlled by the radiation emanated from the chain re-

acting system. 



May 15, 1943 

Claim 21. 

A potentially chain reacting system comprising a lattice of 

aggregates cf substance containing uranium, the said aggregates being 

surrounded by a layer of beryllium, and the said lattice ~ing ffinbedded 
~~~ in a mass that "Ni ll effie len tly slow down neu t1 ons. v 

~~-yr~ ·~~ 4<), ~ 

vlf-~"~·~ 
I / ) 1 

I 



L. S&ilard 
y 2 " 19 3 

Claim 1. 

otenti ly chain reacting sy to comprising a 1 ttice of 

0 ubstanc containing nt that under neutron !'i aion, 

slowing aent . 

Claim s. 

A potentially chain reacting a st oaaprising a lattice of aggr gates 

of substance containing ura.ni , and the said lattice being o b dd d in a masa 

of an rrtoient slowin a ent. 

Clai 4 . 

A potentially chain reacting synt c priaing a lattice of aggre at a 

of ubstance containing ura.ni , the said lattic being Otilb dded in a mass t 

an efficient slo~ng ent. 

Claim 5. 

A potent1 lly chain re cting ayatmD comprising lattico or aggregates 

of ubatL~ce containing ur ium, the said 1 ttice being embedded in a maaa 

having carbon as its main component. 

Claim 6 . 

A potentially chain reaotiou ayatam co pri ing a lattice or aggregates 

or substance cent lng uranium, the said lattice being embedded in mass of 

graphite . 

Cl Ga. 

A potentially chain r acting system oompr1a1ng a lattice of aggregates 

or substance containing urani , the said lattic being bedded in a as or 

gr phite, the weight ratio of carbon to uranium in the graphit being betw n 

3 to 1 nd 10 to 1. 



ClairA 6b. 

A potentially chain reacting ayat c priaing a lattice of aggregates 

of sub tano containing urani , the sai lattice being bedded in a a of 

graphite. th weight ratio of o bon to uranium in th lattice bein between 

5 to and 10 to 1 . 

Cla" 7. 

A potentially chain reacting syst 

of aubatanc containing urani in the fo 

being e b dded in a mass of gra hite. 

Cl im 7a.. 

A potentially oh in r acting syst 

comprising a lattice or aggr gates 

of urani metal, the aid lattic 

prising a lattic of aggregates 

of substance containing uranium in the fo of urani m tal, and the said lattice 

being mbedded in a sa of ~raphite, the weight ratio of carbon to ur 

in lattice being betwosn 10 to 1 and 3 to 1. 

Cl 7b . 

A potentially chain reaotlng syat co prising a lattice of aggregates 

of substance containing uranium in the fonn of urani metal, the said lattice 

being badded in a mas or graphite. the weight ratio of carbon to urani 

in the lattice being between 10 to 1 an 5 to 1. 

Claim 8. 

A ~otentially chain reacting system o~priaing a lattice of aggregates 

of substance containing urani , the said lattice being ombedded in a mass 

containing a compound of deuteri 

Cl im 9. 

• 

A pot ntially oh 1n reacting system compriaing a lattice of aggr gatea 

of subuta.nce containing urani • the aaid lattice bi.ng bedded in sa 

containing heavy water. 



Claim 10. 

A pot ntially dain reacting syat co prisi~ a lattice of spheroid 

shaped e.g r at which contai urani • th said lattice being embedded in a 

as • ich is an fficient slowing ag nt. 

Claim .,o • 

A po ntially chain reacting sy t comprising a lattice or spheroid 

sh ped ggr bato hich contain Hrani • the s id lattio b ing b dd d in a 

mass f graphit • 

Cl lOb. 

A potenti ly chain reaotiag syet compr1 in a lattice or ephero1d 

ah pod 0 r at a or rani tal. the said lattice being embedd d in a s 

ihich 1 an ffi i nt alo i.>1g ag nt. 

Cla lOo . 

A potentially chain r acting syst co~prieing a lattic of spheroid 

shap d aggregat s of uraniU'll'l otal, the said lattic b !ng bedd d in a maaa 

of grophi te. 

Cl im 11 . 

A potentially chain r aoting system comprising a lattice of rod-like 

shaped aggr ga.es which contain ur ni , the said lattioe b ing embedded in 

s of an efficient slowing agent. 

A potentially chain r acting syste comprising a lattice or rod-like 

sh pad aggr bates which oont in urani , the said lattice being e bedded in a 

s or graphite. 

Claim llb . 

potentially cha'n reacting syat c~prising a lattice ot rod-like 

apoa gr atos of uranium etal. the said lattice bein e beddo in a sa 

of an efficient slowing ent. 



Cla la. 

A pot ntiall chain re ting y t& o prising a lattice of rod-11 • 

haped gr at of ur ni ot 1. the a d lattice being bedded in a ass 

or r phite. 

Clai 12. 

A poto ti lly ch in reactin sys comprisi a 1 ttice or aggr gates 

hie oont in ur iun d have t.e shape o cylindrical rods, the said lattice 

dded in sa or an offici nt slowing agent . 

Cl im 12a. 

Apotentially chain r ding eyat comprising a lattioo of aggregates 

which contain uranium and have the shape of cylindrical rods, the eaid lattice 

bein• embo ded inn mass of €raphit • 

Cl 1m 12b. 

A potentially c in reacting syatam comprising a lattice or aggr 0 atea 
f 

Jlllbkmmdo~~:huttD:Aillllll of ure.ni metal, have the shape of cylindrical roda, 

th said a tice bein& ombodded in a ass of an effici nt alowin& agent. 

Clai 12o. 

A potentially chain reacting syst c~prisi ng a lattice or aggr gates 

or urani etal haviAg the shape of cylindrical rods, the said lattic being 

" mbedded in a ss or graphite . 

Claim 13. 

A pot ntially chain reacting ayst c priain~ a lattice or gr ~atea 

r substance containg uranium, the said lattice being embedded in a mass or an 

tficiant slowing agent, a cooling agent flowing within the said system in 

thermal contact ith th said urani - oontainin ggregates . 

Clail' 13a. 

A potentially chain reading aya comprising a l attice or aggregates 

of substance containing uran1l , the said lattice b ing bedded in a as or 

graphite, a cooling agent flowing within the said system in ther~al contact 



with the aid urani oont&ining agcrog tos . 

Clai l3b . 

A pote tially c ain reacting y t o o prising a lattice of aggr gates 

of urani etal. the said lattice being bedded in a ass of an etfio3enot 

slo ant. a cooling ent flowing within the said sye in ther 

contact wit the saia uranium-containin& aggregates . 

Cla l;5c . 

A potentially chain reaotin syst co priaing l ttioe of ggregates 

f m ni metal. the s id lattic b 1ng bedded in a maas of gra;:>hi t • a 

coolin agent flowing within th said syste in thermal contact with the said 

uranium-containing aggregates . 

Clai l4o 

A potenti lly chain reacting syste comprising a lattice of aggregates 

of, substance containing uranium. the said 1 ttice being bedd d in a maas of an 

efficien slowin agent. a cooling &£ont oonaiatinc in liquid etal flowing 

within the said system 1n thermal oontaot with the said ur nium-co taining 

gr gates . 

Claim 14. 5. 

potentially chain reacting ayst comprising a lattice of aggr gatos 

of substance containing urani • the said lattice being embedded in a as or an 

effie· nt slowing agent. a cooling agent consisting in a low melt&ng liquid metal 

composed of atoms having atomic mmber above 81 flowing within the said syst 

in thermal contact with the naid urani -containing a~gregates . 



potenti lly c in r 

r ub t co oont nin ur 1i 

t~ng syst co pri i · a 1 ttioe of 

• 1 ttice being e bodd d in 

._,reg t a 

mass or 
raphLt • a cooling agent con istin in a low olting liquid etal co pos d of 

atom h ving ato io numb r bove 81 flowin within the said syate in thermal 

cent ct Lth th a id uranium-con ining g rogat • 

Cl 

A otentially chain acting ystem co iiprising a lattice of age;regat a 

O.L u aniULl et.al. th said 1 ttic btting embedded in a mass of an efficient 

slowin ont. cooling t onsisting in low lti g 11 uid tal co -

po of toms havi an atomic number bove 81 flo in within t e id 

in thermal contact with tl1 said uranium-containing angr gat a. 

Cl 

A potentially chain reacting ystem comprising a 1a ~tioe ot ggre atea 

of ur il m tal, ~a said lattic being embodd din a mass of raphit • 

cooling ag~1t consisting in lo .olting liquid metal composed of atoms having 

to ic n bers above 81 flo i.g within the said system in thermal contact with 

th said uranium- cent ining aggreg tes . 

Claim 15. A potenti lly chain re c ing syst m comprising a latti or aggregat a 

of substance containin~ ur ium. ~1e said lattice bein~ e bedded in a s ot an 

officiant lowing agent. a cooling agent consisting in low melting liquid etal 

wntaining bismuth flowing w.i thin tho s id system in thermal oontao+- ith th 

said ur~~ium-oont inin a~b tanc • 

Cla~ 15a. 

A potentially chain reacting syste comprising a lattice o£ aggregat 

of substanco containing uraniuo, the said lattice being emb dd d in a m as of 

gr phite. coolin& abent consisting in low molting liquid tal containing 

bi uth flowing ithin the s id sy tem in theroal con act with th a i uranium-

cent inging substance. 



Cl i 15b. 

A potentially c in reacti syste co rising a lattice or a~ regates 

of uraniu not , the sai lattio being b dded in a aa of nn effioi nt 

cooli e1t consisting in a lc meltinG liquid etal con-

taining bi umth flo1rin within the said syste in t.h rmal cont ct with the 

said uroni -contain;n s~ba cQ . 

Clai 15c. 

potent·ally ch in zeac jn system comprising a lattice of aggregat a 

of uranit.lll:. ot 1, t e aid l ttice be in • embedd d in a maaa of gr hit , 

cooling agont consisting in lo el ting liqui r:;otal containing bis uth !.'low

ing thin the snid sy te in therma cont ct with tho sa· vr nium-oontain ng 

subst 1ce. 

Claim 16. 

Apotentially chain reacting yste oo prising lattico or ac r bates 

of substu.nce containing ur ium, tho s id lattice being embed od in a mass 

of an et'ficient slowing at;ent, liquid bismuth flowin..; within the said system in 

thermal contact with the s id uran h:m-containing substan.c • 

Claim 16a. 

A potentially ohain ronctin& syste· comprising a 1 ttico of a •regates 

iii ill Ii\""XAX!ti1l llXHXIii.l. \eUDI of 

ubstanc~ containing uranium, the s "d lattice being emb dded in a ass of 

graphi to, liquid bismuth. flowin' li.t.lin the said system in thermal contact with 

the said uranium-containing substano • 

Olait 16b. 

A potent!ally chain reacting system comprising lattice of aggr sate of 

uranium otal, the said lattice bein · b dded in a ss of an efficient lowing 

gent, liquia bis uth flo ing within the said system in t .er 1 co t ot with th 

sa d ur ium-containing s~bstenoe . 



Cla lSc . 

A potentially chain r actin ayat a lattice of aggregates 

of uran1 tal, the aid latt·ce bing bedded in a a~wg of graphite 

liquid bia uth flowing within th said ay te ~n thermal cont ct with the said 

ur i -cont ining ~betance . 

Cla 17. 

A potenti lly chain reacting syste comprising a lattice of g reaatea 

of substance containing an lement th t undergoes ale neutron fis ion, t 

aid lattice b ing embedded in a mass Ri of an efficient lowing agent, means 

for controlling the function of tho said system consisting ot *he slow neutron 

abSorber within th system ada ted to be oved from a point of high neutron 

density towards a point of low n&~tron density and vic· versa. 

Claim 17 • 

potentially chain r acting syst m co prising a lattice or ageregat a 

of substanc containing an el ent that undergo a low neutron fission, the 

said lattice being e bedd d in a mass ~~Ali IiUUi iUiiiXI of graphite , 

means for controlling the function of the said syste consisting of the low 

neutron absorber within the yste adapted to be moved fro a point of high 

neutron density towards point of low neutron density and vice ver a . 

Claim 17b. 

A potenti lly chain reacting ayste oampris1n& a lattic of aggrega~es 

of ur ni 1.111 tal, the s id lattice being embedde<i in a mass IUIJdatll~xldabla•t 

of an fficient slowing agent, means for controlling th function of the said 

system consisting of the slow neutron absorb r within the yst adapted to 

be mov d from point of high n utron donsity towards a point of lQw neutron 

density. 



Cl 17o . 

A potenti lly c in reacting syate comprising a lattio of aggregate• 

of urani metal. the said lattice being bedded in a mas of graphite, eans 

for controlling th f'untion o · th id sy te con ist of th low 11 u on 

absarb r thin the yat ovad fro a point of h" h neutron 

de.sity tow rda a point of lo neutron denalty and vice versa. 

Cl 16 • 

. otent1ally chain reac ing syst comprising lntttc of ggr tes 

of ub t nee containing ele ent that unaergoes lo neutron iaaion., th 

id latt ce being embedded in a mass of an t£ici nt alowin a~ent, eans for 

controlling the function of the said system consisting of. a low nGutron ab

eorbed ad pted to be oved in o the inte ior and oved out from tho interior 

of tho said yst m. 

Clai lBa . 

A potentially chain reacting syateru. oo prieing a la tioe of a ·grogatea 

of subst co containing M element that under ocs slow neutron fission, the 

said lattice being embedded in mass of graphite, s for controlling the 

funo ion of the said ayate consisting of a slow neutron bsorbed adapted 

to be moved into the interior and moved out from the interior of the said aystem. 

Claim 18b. 

A potentially chain r&acting sy ta comprising n lattice of &b regates 

of uranium metal. thn said lattice being e bedd d in a me.ss < r an effici nt slowin 

a ent. means for controlling the function of tl1o said yst consisting of a alow 

eutron baorbad adapted to be moved irlto the int rior and tnoved out from the 

interior o ... the said ay t m. 



Cl im 18c . 

pot 1tiall chain react~ g eyot comprising a lattice or a gr 

of 

for 

r ni tal, th s id lat ice beins bedded in ss or graphite. ana 

o trolling the unction of th aid S'Bt consisting o a lo neutron 

orb d adapted to b moved into the interior and oved out fro th interior 

or th ai syst m. 

Cl 

A poteintially chain rv cti g sy tom co prising lattio of gr gat a 

of c cont nin, el e t hat un eros slo neutron fiss·on,. the 

aid lattice bein e~beaded 1n a as ~tax~xa%xx•KB%xsRBxit kt aNt 

of efficient slo ing agent,. ns f r controllin, the function of the said 

yst consi t'ng of ,J. rod-shapea slo neutron ebsorb rs ithin the sy11'te • 

ns f'or changing th position of th e id slow n utron absor ero. 

Clai • 

A potentially o nin r tin ey -t oonprising lattice or aggregat 8 

or ubst nee contain ·.n n ele~nt that un ergoea slow neutron fission,. the 

aid lattic bein0 e bedaed n a m ss or graphit , ans for controlling th 

function f t o aid syste~ consioting of rod-shaped slo neutron baorbers 

ithin th syste • ean for ch 

ab orb r • 

Clai l9b . 

in! tho po i tion o1~ the sa io slo· neutron 

A potenti lly cnain re otion syst oo prisin lattice of aggra at 

of ure.ni etal, the said lattice btne, bedd <1 in a 1 au of an effioi nt slo•-

in~ ent, means for controllinu the function or the aid syst consisting ot 

roo ha <1 low eutron absorbers within the yate , means f'or ch ,.ing the poli tion 

f the s !d slov1 neutron absorbers/ 



A ot ntio.l ch in r c .. in ys c ri in 1 ttice of 

o ur motal. th s id l ttic cine ubc dod in a a s of 6r phit • s 

for con rollinG tho 1unction aid sy t m consi tit of ~ rod-sh p 

slo t1tron b orb ra i thin th syst m. eans for changin- the osition of 

~~ alow neutron bsorb rs . 

Cl 1 2U. 

A otenti lly ohain r acting system comrpising a 

o.r ubate 10 containing lem nt t'1 t undergo a slow neutron fi ion. the 

s i 1 ttico being bedd d in a l~.ss of an efficient slowin0 o s 

for con troll in the f notion of t 1e s 1 syst :11 c nsistin · slo · n utron 

bsorber w.Lthin th system t.e pcsition of which i cont ol ed by thor iati n 

man ted rrom the chain reacting ystem. 

Cla 

A potenti·lly chain r acting system comprising a lattice of n ~regatea 

o subata Cfl conta..:ni g n el ""ent tnat uud r&oos slm'f nou tron f sian, tho 

s t lo.ttic be n omb dd d in a . s of C)rarJlit , mo s for ecntrollinb the 

_unction o~ t..~ s id ayst"' consi.s'l;i•lg of a low nou'l;ron bso. bor within the 

syst~ t1o position o~ r~ch i contr lle by tha r diaticn 

the chain reaotin system. 

Clain 20b., 

ana .. fr 

or urami 

potont'ally o.ain react~ng syst~ cmapriuine ~lattice or a~ regat a 

m tal. t1e ai lattice being embeddea in a mass of an afficinet 

slcr i.n0 a:cnt. f4&ns for control illb the function of the said syat • consistin.& 

of slo <Outran absorber within the ystom the osition of !'l.ich ~ controlled 

by t1 r iation eo nat~ from th cl in r,action system. 



Claim 20c . 

A po,ontiall c'1 -tn reaction systam oomprisin• lattice or r;reg tea 

of uraniUI'!'l tal. the said 1 ttioe being e b daed in a ss of gra.phi te, 

for controlling t1e function of the s i syst oonsi tin or slo 

n utron b or or i thin the sy tern th position of wh · ch is oontrolle t 1e 

radi tion 

Cl io 21. 

- from the chain eaoting syutem. 

A potenti lly ch in e ctin systc co pri ing lattice of aggr gates 

of ubsta11c ~ cor.tai ing uranium, ~ id aggr g tea being surrounded by a 

1 y r o~ ber lliuml and the said lattic being mbedded in oi' 

fficiont lo ing a 0 ont. 

A potentially c in r acting sys oompri ing 1 ttice of aggregates 

of subst o cont inin 'ranit~ .• the said aoereb~tes b ing surroun ed by a 

layer of berylliu 11 and the said lntt ce bein embedded in f\ ... ass or graphite. 

Cl im 2lb • 

.. potentially ch in reacting system com:tr isiag a lattice or aggregates 

of urani , etal . the a.id O.f;~ret;atas being surro·unded by a layer of beryllium. 

and tho nnid lattice b ing c~bodded in a ma~s of an offici nt slowing agent . 

Cl i1•n 2::.c . 

A potential y a in re cti 1g systez comprising lattice ol~ &h·gre~;atea 

of urani .• meto.l 11 the ... aid g_~rer;o.tos boing surrou 1ded b-y a layer of beryllium. 

nd t.o said lattice beinG o,bed 1 in a massof gr phite. 



L. Szilard 
ay 23; 1943 

Claim 1 . 

A pot nti lly ch in reacting y tem comprising a 

l ttice of ggregate of substance containing an element 

th t undergoe slo neutron fi aion, and the said lattice 

b ing e bedded in a mass of slo ing agent . 

Ola 3 . 

A pot ntially ch in r acting syst m compri ing 

1 ttic of a greg tea of substanc containing ranium, 

d th said lattic b ing mbedded in a ass o~ an 

ffici nt slowing ag nt . 

Claim 4 . 

A potentially chain reacting system compri ing 

lattice of ggregates of substance cont ining ur 1m ,the 

id lattice being embedded in a mass of an efficient 

slowing agent . 

C aim s. 
A potentially ch in re ctlng syst m comprising a 

lattice of aggregat s of substance containing urani , the 

aid lattice being embedded in m sa having carbon as ita 

main component . 

Clai 6 . 

A potentially chain reacting system oomprl 1ng a 

1 ttloe of aggreg t a of substance containing uranium, 

th aid lattice being bedded in a mass of graphit • 

Claim 6a . 

A potentially chain reacting system comprising a 

lattice of a gregates of substance containing uranium, the 

aid lattice being mbedded in a mass of grapbit 1 the 

weight ratio of carbon to uranium in the graphite being 

betw. en 3 to l and 10 to 1 . 



\ 

\ 

' 

Cl 1 6b . 

A potent! lly chain ctin syst m co prising 

l ttic o.f gr t a of sub ta c cont ni urani I 

th s 1d 1 ttic b ing b d d in a of gr phit , 

th weight atio of c rbon to uranium i the 1 tt1 • 

b in t n 5 0 1 d 10 to 1 . 

Cl 7 . 

pot nti lly oh in r acting ayat comprising 

lattic o.f re t o.f ub tance contai in anium in 

th .form o.f urani m t 1 , th said 1 tt ce being 

in m a of gr phit • 

Clai 7a . 

bedded 

A pot n !ally ch n re cting syst m comprising a 

1 ttlce of gregate of ub tance containing uranium in 

th form of urani met 1, and t e aid lattice b in 

bedd d n a mass of gr phite, the eight r tio o.f carbon 

o urani in the lattic b ing b tween 10 to 1 and 3 to 1 . 

Cl 1m 7b . 

A pot nt1a1ly chain reacting ystem compri in 

lattice of aggre ates of substance oont ining uranium in 

th for or uranium t 1, th said 1 ttice bein mbedded 

in a m s of graph! te, th weight ratio of carbon to ur• -

nium in the lattice being bet een 10 to l and 5 to 1 . 

Claim Go 

A potent! lly chain reacting ystem compri ing a 

lattic of aggre ates of substance containing uranium, 

the said 1 tt1ce bein embedd d in mas cont in1ng a 

compound o.f deuterium . 

Claim 9 . 

A potentially chain r ctin sy tem comprising 

!attic of aggregates of subst nee containing uranium, 

the aid l ttice being e b dded in mass containing 

he vy water . 



Cl i 10 . 

pot ntiall ch in r otin em co pr in a 

1 ttic of ph roid h p d t s hioh eont 1 u a -

n ' t id attic b bedd d in a ss which 

i an ffici nt alo in nt . 

A pot nt1ally ch in r cting sy t comprising 

lattic of ph roid a ped egr at hich contai 

nium, the 8 id 1 ttic bein mb dd d in a m B of 

r phit • 

Cl i lOb . 

A pot tially ch in r cting sy tem comprising a 

lattice of p eroid sh ped ggr g t or uranium m tal, 

th id 1 ttic being mb dd d in s hich 1 

ff1e1 t low in gent . 

Cl 1 lOo . 

A pot nti lly ch in 

la tioe of spheroid shap 

th aid lattice being 

Clai 11 . 

A pot ntially oh in 

l ttio of rod- 11k hap 

nium, the s id lattice b 

efficient low in agent . 

Cla lla. 

A po enti lly chin 

lattice of rod-lik 

n1 , the said 1 ttic 

gr phite . 

Clai llb . 

re otin sy t oompri ing a 

d aggr gate of uranium tal , 

bedded in m s of graphit • 

re ctin ystem comprising 

d ggregate hieh co tain ura-

in mbedded in am s of 

re cting sy t m co pr1 ing 

d ggreg tea hioh contain ura-

eing mbedded in ma of 

A pot nti lly ch in re ctin sy tam comprising a 

1 ttice of rod-like hape aggrag tea of uranium metal , 

the said lattice being embedded in a ass of an efficient 

lowing agent . 



Cl i llc . 

potentially c 

l ttice o rod-li 

th id lattic b 

Clai 12 . 

in r acting sy tem co prising a 

haped ggr t of urani met 1 , 

ng mb dd d in or gr phit • 

potential! ch in r actin syst m co pri 1ng a 

1 ttice o a r g tea hioh contain uranium and h v the 

s p of cylindrical rod , the s id 1 ttlo b ing 

bedded in a m a of an effiol nt lo ing ag nt. 

Cl im 12a. 

potentially ch in reacting system comprising a 

lattice of a gregate hich cont in ur ium and h v the 

a ap of cylindrical rods, the s id lattice heir bedd d 

in am of graphite . 

Claim l2b . 

A potentially chain reacting sy tem comprising a 

lattic of aggreg tea of uranium et 1, and have the hap 

of cylindric 1 rod , tl1 aid lattice bein embedd d in a 

ass of efficient slowing agent . 

Claim 12c . 

A potentially chain reacting system comprising a 

lattice of aggregates of uranium met 1 having the sh pe 

of cylindric l rods, th s id lattice b 1ng embedded in 

ass of gr phite . 

Claim 13 . 

A potentially chain r acting system comprising a 

lattice of aggregate of ubstance containing urani 1 

th id lattice being embedded in mass of an efficient 

slowing agent, a cooling gent flowing within the s id 

sy tm in th rmal contact with the said uranium-containing 

aggregates . 



• 

nti 1 y chain actin y te 0 p lain 

1 r t 0 ub t no c nt 1 u 1 , 
t attic in d din a BB gr phit , 

cooli nt flo in within t aa~d sy tem in t rmal 

c nt ot it t ur -c t ini gr g te • 

:5b . 

pot nt1 l chain r c 1 y 0 p 1 in 

1 tt1c of r g te ot l, th td 1 t ic 

b ing b dded in of fici nt lo in g n , 

cool n g nt flo 1ng ith1n the id y te in th rmal 

contact ith the 1d ur um-cont ining ggre a s . 

po ntially chain e ctin ayst c pri in 

l ttic of gr t s of l.trani t l, th aid 1 ttice 

be in 

.flo in 

the 

b dd d in a s o graphite, cooling agent 

ithin th s id system in ther.mal oont ct ith 

uranium-coot inin ggr g t s . 

c 4 . 

A pot tially chain reacti g syst . compri in 

1 tic of ggr g t o.f sub t no cont ining anium, 

th 1d l t -ice being embedd d in a mass of an fficient 

lo in g nt, cooling nt consist! in liquid 

et l flo in ithi _ the id S'l t in th 1 oont ct 

it th uranlum-cont inin ggre tea . 

Cl 1 14 . 5 . 

poten~i 1 y ch in r acting ayste comprising 

ttic of gg1• t of u stanc oontalnin urani I 

... e id ttioe bein mbedd d in mas of ffici nt 

slo ng ag nt, coolin nt con isting in lo elt-

in 1 u d et 1 oo po d f at a having atomic umbers 

above 81 flowing ithin the said &':Tatem in the 1 con-

t ct ith the said ur nium-containing ggregates . 



Cla 

pot nt1ally chal r cting t co pris1ng 

l tt1c of t o t c con 1n1 u 1 

h id 1 ttl in or ' 
a nt co n n a low elt1n l!qui t 1 

0 p 

thi 

d f to ha 1 g to ic number bov 81 flo in 

th 1d sy t in th r.m 1 cont c t lth the aaid 

uran1 - c nt 1nin a r t • 

Cl 1 14 . 5b . 

potent! lly oh in re cting y em co prisin 

ttic ot ggr gate or uranium m t 1, th s id 1 tt ce 

b b d ed in a m s or n fficient low:t g gent , 

coolin g nt consi t.l .u lo meltln liquid m t 1 

po d of to h v1n t io umb r ov 81 lo· ing 

lthin th s d y in thermal co tact ith t s 1 

uran1 -oontaini g gg e tea . 

Claim 14 . 5o . 

potenti lly ch in reacting syste conprisi g a 

1 ttic of u r gat of 1r it m t 1 , the aid l ttiee 

b in mbedded in a mass of graphite . cooling g t con-

i tin in a lo 1 n li id m t 1 co. po d of to 

ving to c numb r above 1 fl wing within th id 

y tem 1n ther• 1 cant ct 'With the id u •an_um-cont ining 

gr gates . 

Clai 15 . 

p t nti lly ch in r ctin yst co prl in 

1 tt c of a r g t s of tanc ant nin ur ium, 

t id 1 ttic d in am ss of n ff"ci nt 

lo in nt , cooling gent consi ting in a low melting 

liquid et 1 eor.taining bi uth flo lng within th a id 

sy t in th rm 1 cent ct it the id uranium- cant 1n1ng 

ubstance . 



Cl 1 l5a . 

A pot nti lly ch in r cting y t m co prisin 

1 ttioe of gr g te o au tanc co t inin · ur ium, 

t 1 t ce bein dd d i m sa o gra hits ; 

cooling ag nt conai ting in a lo meltin l"quid m t 1 

cont ining bismuth flo ng ithin t e said syst in 

th rm l contact with the 

stance . 

Cl 15b . 

id ur ium-conta1ning sub• 

A pot nti y cha n re o ng syst m compri ing 

1 t~ c of a gr gates o uranium metal, the said lattice 

being m edded in m s of an efficient s o ing ent , 

a cooling a ent consisting in a low eltin liquid met 1 

containing bismuth flowing within the said system in 

t1er a contact ith t e s id uranium ... containing ub-

st 

Cl i l5o . 

A otentiall ch i reacting system comprising 

l tt ce of aggreg tes f uranl~~ metal, the said l ttice 

b in m dded ~n a mass of grapnite , cooling agent 

co1 1 ting in a lo m lting liquid metal cont 1ning bis 

m th flo ing w thi the said syst in thermal contact 

ith h id uranium- co tain1ng sub t ce . 

Cla 

potentially chain r actin y t com rising a 

l ttice of aggr gates of substance containin uranium, 

the 1d lattice being embedd d in m a of an efficient 

slowing agent, liquid bi muth flowing within the said 

system in thermal cant ot wlth the said uranium- containing 

substance . 



c 

pot n iall oh in r t ng 

t o ub t c 

y t co .ri 1 • 
i J 

1 ttic 

t bein d d in 

cont inin u 

of g phit J 

11 .. u1 bi 

o nt ot 

uth flo 1 ~ 

ith th id ur 

it11n th id .. stem in th 

-oontainin substance . 

o nti lly ch n r actin st co p · 1 

1 

1 ttic 

b 1 g 

li id 

con act 

of es of ur i et 1, th id 1 ttioe 

Clai 

robedd d in m 

i uth !'lo in 

ith th 8 id 

6c . 

s of ficient slo~ing gent, 

ithin th s 1 ayat in th rm 1 

rani um-con t ini subs nee. 

pot tial oh in actin y t m co risin· 

1 ttic of gre t s r ur ium m t 1, th s id 1 oe 

b in ' b dd d in or gr phi t liquid bis th flo -

1. ithin th aald y t min therm 1 con- c~ ith th 

a id ur ium- oo t inin ub t no o 

C im 17 . 

A potentially h in r acting sy t 1 oompri i_g 

1 ttio or a gr g t of sub t .o cont ni g el nt 

th t under o s lo n utron 1'1 si n, th aid lattic 

bin mb dded in m f r ioiett loin. ~ nt, 

m for controlling the function of the said sy te 

con i ting of th slo n utron absorber ithin the ~ tem 

ad pt to b . ov a o. t of i 1. n utron ty 

to d )oin~ f lo n utron d n ity a d ic r • 

pot ntiall chain reacting ystem comprising 

1 ttic of greg t of sub t ce c nt ining l nt 

t und rgo lo n utron fi sion, t' e 1 l ttic 

being mbedded in m a of gra hite, m ana for controlling 

the function of the said system cons! t1ng of the low 

neutron absorber within the system adapted to be moved 

from a point of high n utron density to arda a point ot 

low neutron d naity and vice vera • 



Cl 17b . 

po nt lly ch in r cti g y t compri in 

l ttic of gr g t s of ur i t l, th i l tt1ce 

b in • bed e in f ffici nt sl in t , 

f r con rollin th function of the id 

c n 1at1 of th 0 tron b orber it nth ystem 

to b mo d fro po t of high u ron n 1ty 

to 'I :rd oi t o ... lo n utr n nsi ty . 

Cl im 17c . 

pot 1ti lly ch n r c ing system co pri in 

ttl 

b in 

of re at nium met l, t 1 1 ttice 

b dd d in of gr pldt , mean for co trolling 

th functi n of the id y t consist1n of th low 

n~utron b orb r ithin the ystem ad pted to b oved 

from point of hiz n utron density towards po·nt of 

lo n tron d n ity and vic v r a . 

01 1m 18 . 

A pot nt1 lly ch 1 actin B t m co. pr ing 

1 tt1ce of ggr g tea of ubst ce cont ining an el ent 

th t •nd r o slow n ltr n fis ion, th s id 1 t c 

b ing mb dd d in of ffici n lo 1 ent, 

n or controllin the f• ction of th 1d y t m 

con 1 t of slo 1tron b orb r apt d to be 1oved 

1 to th int r..~.. r nd mov d out from the i tarior of the 

aid yst • 

c • 

A po nti ly ch in cti o sys~.~ co pri n 

1 t ice of gr te of sub t no co t inin an 

t lo n utron fissi n, th aid 1 ttic 

in mb dd d in m of ·raphit , mean for con rolling 

th func ion of t e aid yet ro consisting of slo neu-

tbo absorber adapted to b~ moved into ~ inter or d 

mov d out fro the 1nt rior of the said ayat • 



p t nti lly ch in r cti. y t 1- c ri in a 

1 t ic of r t of ur t 1 , t 1 ttio 

b 1 mb d ed n of ffici n oin nt , 

for con troll t fu tion of th d ''1 t 

of a sl n u 0. b orber a t d o be 

ove into t lnt rior and mov d out from the int rior 

of th sa y t m. 

Cl 

A pot y c n ra ctii<:.>sst c m ri ins 

1 ttic o:f ~ r ate of U' nlum m t 1 , the a d 1 .... tic 

b in e dd d in of gr p ite , an f, controlling 

the unctio !' the s id system con is ing of a ... lo neu-

tron a or r d pt d t be OV d nto t. int rior d 

re'V out ro, nt ... ior f the s id y t . • 

Cl • 

p t nti ly ch . r ctin ayste:;: ....... or.1pri 1 g a 

lattic of gr ta of ub t oa containing Qil 1 ent 

th·t U.."ldargoe slo'l neutron fission , -h s id ttice 

bein e b dd d in a m 

me s ~or co tro ling 

c of r -sh 

y em, 

1 v ne tron ab orbers .. 

Cl 

d 

of an offici nt slo ·ing a rent , 

fu c i 

0 

of t s i s st m 

b ..... ber ithin 

i g t...... p si ti on of the s _d 

• po n·i ly chain r ct -l syst m c ri .... i a 

c of r a· s of su t c c nta.inln a::. el nt 

th t un ergo . lo neutron .... isi.l'ion, the sa.i 1 ttic 

b 1 g bed d in am s f gr phit , means for co1trolling 

th func ion of . 6 8 id yste1 consi ti f o - h ped 

L utron b orber 1 t .. in t syat m, ans r r chang-

1 po ion of the id ow 1eutron b rb r • 



Cl 

1 ttic 

b n 

c 

pot nti lly ch 1 

f r t of 

mb , d in 

for co troll h 

in o od- p d 

r 

r 

1' 

1 

ffic nt 

0 f t 

ri 1 

i lattic 

o 1 nt , 

id y t 

n tron bworbers ~1th1n 

th 

1 

II e for ch 

sorb r • 

1 th po ition of th a:1.d 

neutr 

C l9c . 

pote.t l c in re ct 

l ttic f r t of ur 

b _n e d _n m s 

th .fuucti n o t _ u _ y t 

s n u ron ~sorbers ti hin 

1 the po ·1 1 n of i 

. po nti lly c in r acti 

s t m co pri i a 

1 , the d 1 t ce 

s or co olling 

co si ting of r d- h p d 

sy , n n or chan~-

n utron ab rbe • 

syat co ri in 

l ttic of es of su st ce oont 1n1 0 an el ant 

tl .t und r n utr .... s 101 , th s L.. attice 

b 1ng d in .ass of ffi ient lo .ring n t, 

··s..ns fo ont llin tb on o t i 

con 1 ti of s ro orber it n h y t m 

t p sitio. uf ~ic 1 co trol d by th rad a ion 

ovu•cu-'D.ted rom tlla ch in reacting s yat&n. 

tti 

th t 

p ;, 

of 

y c 

at 

in r 

of 

t1 y 

ub tance c 

pri n 

0 

b ing rub d e in a 1 s ol rap 

the tunc ion of tl .aid y t 

tron ab orb r ithin h sy t 

co t ll d y he r diat on 

cting sy te • 

ion, t aid lattic 

te , m. nsf r controlling 

consistin of slow r.eu-

h po 1t1 n f ic 1 

c.t in r -



Cl i 20b . 

pot nti lly oh n r acting y t o mori ing 

1 tt1c of r t ur .1um m t l, th s i ttioe 

bin bed din f ffici t s~o in• e t , 

tor ontrol11n the function of the id syat 

con ieti. of a <lo n ut~on absorber ith nth y t m 

t po ition of hioh is controll d by the r dtation 

an ted fr m ·he ch in re ct on y tem . 

Claim 20c . 

A potentially ch in ctin system co prlsin 

1 ttice f ag ,.rego.t s of rani\Ull .. et 1 , th id 1 ttlc 

be ng embed d in of grap.rlte , m an for controlling 

t functi n o tl e said syst ! conslstL g of lo neu

tro. bsorb r i li in the syst n the po i tion of h ch is 

controlled by th r di· tion em nat d from the ch in r -

acting s s't m. 

Cl i 21 . 

A p te 1 11 ch in re ctil0 systmn co prising a 

1 · ttice of aggre~ates of ubstance cont ining ur nium, 

t e s ld re ate b ing surround d by a ay r of b ry111 

and t s id 1 ttic belng be d d ia mass of a."l r 

ficient lo in a t . 

A pote.ti l1y chai r acting system comprisin0 a 

1 t ce of aggr g te f e'bstance containing uranium, th 

id a reg tee bein sur•r unded by layer of b ry11ium, 

nd t e i 1 tt oe in aded n a of gr phite . 

2lb . 

A p tent_ a ly ch in r acting s te co pris .• ng 

1attic f a gr gatv~ of uran ~ t 1, th said g r t 

ing urroun ed by l y r of borylll , L~d th aid 

lattic b in mb dd d i mas of an erflci nt slowing 

ent . 

' 



Cl 2lc . 

potenti 11 ch n re ctin yst • compris 

lattic~ of u re ate f UI· nium eta , he sa .. d 

~ r• t b ing surrom1ded by la r of b .ryl .i 

a.d th aid 1 ttice bel. bedded in ass of 

gr phi t • 

, 



pplication as prepared by Dr . Szilard and forwarded to 

ashington on ay 29 , 1943 . 
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