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Transmut a ti on of chemical elements 

The invention concerns me t hods and a ppa ratus f o the production of 

nuclear transmutation leading to the gen eration of radio-acti~e bodies, .L. 

to the storage of energy by means of the generation of radio-active bodt~s 

and the utilisation of the energy which bas thus been st~red for th~ pro-

duction of heat and power, further to the liberation of nuclear energy 

and the utilisation of the liberated ener~y. 

1) Generation of radioa-active b o ies • It is no t new to produce 

elements capable of spontaneous transmutation by bombarding certain 

elements with fa s t charg ed nuclei,for in s t ance by bombarding ca rbon with 
..... 

protons or aluminium,bor and magne s ium with helium ions (particles). 

Howe ver, the r ad i o- c tive element s pro du c ed by the bombardment of these 

light elements with protons or al_ha pa rticles, have a short existance 

(they disintegr a te spont aneou sly in a time shorter than a few hours to 

half t heir amount), and it i s not pos sible to use th ese charged nuclei 

f or the transmutation of the heavier elements w itb~good . efficiency as 

the ionisation loss gets too l a rge. It is, however, possible to produce 

with goo d effi c i ency(both from li ght and heavy elements) radio active 

substances a quantity of which decomposes to one half of the original 

ammunt in a peri od of time exceeding 24 hours, f a thick layer of sub-

lisions between heavy hydrogen (diplogen 

elements,including heavy hydrogen (dip 

are produced . ., ,. 
( 

~ Fig 1 shows an example/ of a sui table a 

cal discharg e tube ejecting a beam 12 of fast 

or nuclei) and light 

called deuterium) itself, 

ent. 11 is an electri-

ogen ions. a'he ions 

fall on a substance 13 consisting of for inst a nce gasous diplogen or a 

dipl ogen compound or lithium, causing transmutation, i.e. a nuclear 

reaction of the diplogen ion with an atom of the target. The sub -

stance 13 is surrounded by a layer 14 containing the element which we 

wish to transmute into a radio-active element. In order to have a good 

effic~ency,the thickness of the layer 14 bas to be sufficiently large, 
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red with t h e mean free path of t he n eutron, for t his transmutation. 

Fig 2. sh ows the elect ical dis charg e tub e referred to in fig . 1 

It is a high voltage positive ray tube. There is an auxiliary positive

ray tube on top of the hi gh voltag e tube. 11 is the anode, 15 the catbod~ 

of this auxiliary tube. Di plogen is admitted through the tube 13 and pump-

ed away through 14. 

The transmu t a tion of elements into r adio active bod ies under the 

influence of neutrons can be demonstrated even before one kno ~ s which 

elements will tra n smu te into r a dio a ctive bodies , if on e pr epares a 
l eaving 

mixture of a l l suit able elements ~out the radio active elements,but 

inc l uding Uranium and Thorium (f rom which the beta active products have 

been removed) and exposes thi s mi x ture to a neutron radiation. The mix-

ture s hows after exposure r adioactivity decaying with a large n c1 mber of · 

half-life periods the relative intensity of which depe~ds on t he composit-

ion of the mixture a nd on the time of irradiation. 

Th ese are the es s ential features of the me t h od for the produ ction 

of radio active substances which are d isintegrating slowly: 

Light elements are bomba rded by each ot her, especially diplogen is broughi 

into collision with oth er light elements or with dmplogen itself. Uncharg

ed parti cles of a mass of the order of magnitude of the mas s of a proton 

are emitted as a cons~4uence of the collisions between nuclei of light 

elements. Such uncharged nuclei penetrate even sub s tances containing 

the heavier elements wit hout ionization losses and cause the formation of 

radio active substances in a layer which is exposed to them with good 

efficiency if the thivkness of the layer is of the order of magnitude of 
d. 'l.....~'ll' .. v ~ /)'~ t!-f'~ ~' 
i«t:t:£. Ve have t he re _·ore t o steps of good efficiency in series: the 

production of uncharged nucle~by collision between light elements (the 

ionization l ~sses are small because the elements have a small atomi c 

number and therefore a small nuclear charge and a small number of elec- · 

trons pe r atom) and the production of radio a ctive substances by means of 

t he uncharged nuclei (the ionization losses are practicruly absent even 

in case of pas sage through heavy elements.) 
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Th e method des c r ibed hitherto was chara cterized by shooting 

a par ticle through matter wh ich is at rest. s described, a diplon 

a diplogen nucleus) shot into di plogen at r e st will in a large proporti-

on of cases lose ·its energy by ionizing t he di pl ogen and cause no 

transmutation in those cases. 

If we were to maintain a very l a r ge concentrati on of energy in a spaa; 

filled wi th atoms of such el ements wh ich will suffer t ransmutationx, if 

the atom (nuclei) strike eac h other at that temperature (which corre -

spends t o the energy conc entra tion maintained) t hen the following would · 

hold goo d : the energy transmit t ed t o the electrons by t he moving nuclei 

wou ld be continuously r e t ransmitted t o the nuclei. It i s sufficient 

to maintain a suitable enersy conc entration for a fraction of a second , 

On can do so by shooting charg ed part icles whi ch have been accelerat ed 

in an electrical d~scbarge tube through a spa ce in \.fhich d iplogen alone) 

or lith ium ·hydrid ( or other c ompounds of hydrogen and lithium) or other 

combina tions of hydrogen or dipl ogen with a t hird light element are 
~~~c-' 1. . 

pres ent. If we use an electric conden sorJ in a fraction of a second 

across the d i s charge tube we can intro duc e (e speciall - i f we use several 

discharge tubes wh ich are opera t ed simultaneou s ly) a very larg e energy in 

a very short period of time into the "transmu tation space" filled , e . g . 

with diplog en . As "heating rays" we can use protons or heavier tons, or 

we can use cat 'n ode rays. le can easily e stima te bow much energy must be 

stored in the electric con denser in order to have suffi cient supply of 

energy to heat up 1 cubic em of di pl og en . 

If nuclear reaction of diplogen with itself i s enforced through 

heatingR up di plogen with an electric discbarge 1a neutron radiation is 

emitted wh ich can be us ed for the 0 enera t i on of radio ac t ive bodies as 

des crib ed ab ove. Thi s method is des cr ibed in t he fullowing: 
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Ill Fipre 6• 21 S.e the w1IM1ow ot t Jd,gJl 'f'Oltag · he tbroagll 

wbioh the fan el trona ate ejeotect. !be e~ Jdt the .-otaUDc 

anto&thocte 80 wld.oh I.e oOftl'eil "tliim loa4 or tutllrt (1J) at. !hie 

antioathoA ls -.t«-ooole4, • en . the rotatblg bod~' 

th.Macb the ala A. 12 ls a bea7llia blook ta 'IVhtoh a lploe •• bee 

left tor 'bha rotatiug antloathodo tor the pe.th t4 ~ oathode ft¥1 

33 betMM1 t w1t&4ow 2'1 a.n4 the autioathode. !hie 'ber,ylU\D bloek 

-.:Q. tor inatanee han a all• ot 26 a 28 !be 'f01._. ue4 to 

Operate tM el-.oW<m tu • b thre .Ulioa 'IDlt. !he '*'7lllum 

blook 1e eurr0Wlde4 _., a blook Sl ot the •lemat lioh w wieh fa .._.. 

_. tato a r .~1.,.. •lmentJ, POl' Sananoe, locUu or ueimlo 01' 

-. other el-=t t 11 eultabl•• While it t.e a4'riaable to ue 

llo ~qll 1D the blook S2 the e1 lJl the blook M '/6J¥ be 

tw....ne !a tho fol"Ja of a or ~ in on to an l~lo 

14lfPO.I'atStm. p.oeelbilt &ltw tna41e.tloa.. the 4l 1ons cd blook M , 

tor tutano., be &o ... eo -
Fan eleotrcma haw • eimilar a.otion 011 beeyUita u bard a-rqa, 

• haot1oo ot thls aotlon J1J63 d to tte direct aots.oo ot tbe hn 

el.ctti'QD1I on the h$f7llluta. In ..-1 ot the tan that h8.l'4 z-wqe g_. 

... -. rast elMtPona b the beryllt.-. part ot the1r aotlon Oazi be 

due to taft eleoWoiUI. In A1tf oaM, clo not wish to dttt · tlltlate 

botnen the aoUcm ot at eleovou and bard z-...,.a, aad whlltt 

we th1ak lt l.t.kol¥ t!D.t the direot1oa aotlorl ot hard x-rqs on the 

bof'.Ylll• plf:7s tho--'<>~' part Sn tho llbentlon ot MUtroll*, w wiah 

1;C) awleage the tollowl- moctUioatloa. ot cur bo4 • !be eleo1Q-ou 

td tho dl_. ~ tubo te.ll ~ ot leed Oil 'beJ7US. wbloh oe.n be 

p1t b'bo the pl•• fit 1he loa« costi!; 81 ot tho rotatae antioatbod 

10 tD rs.pn e. 



tbdl' Clnl ~kl-aOU.. leo_,. al'ld l'b l'equtre• a ••W metboct 

ohomloall,y to .s~at&t. tM hd~itln el~ ~ lto lfta41aW 

i.,w,.. We oaa adi it'r• ~th -.prn.tloa by il'J'a4iat1ag o. su1t

o1• oJuadoal. ~~of~ ed4 eldDellt. fto• a~co.e ct ow 

e1 ... ne 11btolt t~te ~to • ~tt•• a- ·aH --. out ot 

the o~ IW4 ••• wlU • - ·~ 1>ct oalle4 "tne• It we 

~· a o~ 'Whtoh b the otr-oum~a 4oG• aot ~· 

tll4 a'tlaae ot OUt' ·~ bGw:Ml .,_,.. the o~ WS.th 1l.U "tHe" 

atcat Whloh •e ~ lao~• e.aa ebamioaUy aoar«te the """tt 
atone h'aa the ~ and th•ft'lF ~to the raclloaotbe, leotopt 

n at. btitf!(IJ't- atte ~ dllr.-t. tO oar.bon a or_, ott. 8'Q!1S:abl•• 

hf ~e, b th4t oaa. ot todS. -~· like todotoJm ol" 

ftlwll<MlU• q 'b4l t.na.«iatQd MQ. an.t lrradiatloa ~ .r.4to-

aotJ.T• ~· oa:a bt oc:naoent.z;t.t.a by • ., .... tine - .. ,...." locUne 

.ftorll tho Wotona Ol' tM -''-'llodlAh-· lb ~-to proteot reA!o

M'blYe w• • aata,ll a:mow.t'b or of«l'oat:f icKline oan • · UeoolTt!Ct a. 
the ~ W'-o~ l»to_. ~iattoa <W ~r J.ne4lattc 

bat bolo'• ~tl-. 



In the followina we dl all deal with aethOdt nd 

avpar t~e tor the production of enereJ an4 ge~e,ation ot 

ratio• ctive bodiea b m.eene of chaJ.n re-a€1t1on.la orclel" 

to maintain euch a chain en lni t1al :radiation of neutron• 
le gener te4 br one ot the methode 4eeoJ01be4 furth~r above. 

It the neutl'One ente:r e pace which h _ the proper ehape 

and el&e Etnd which is filleci tt ith a prope:r eOilbi:nation ot 
;,r 

elementa their enerQ or the number.- or both, can be tr~ ... 

oroaee4 ~o"gh thetr interaction with th~ e~b tance wh1Gh 

fille tl'le ch8ll'l reaction .apace. '!'he interaction or a neu

tron with matter ·can lead to the liberation of ft.\rt11er 

neutrone • these newlJ" liberated ne11trone liberate agaill 

in the1l' turn further nel1 trone eo that we eM have a chain 

re&etien 1n which a la!'ge number of neutron6 are liberated., 

the total nu:m- r of which ie determined br the geom.et17 ot 

the erren~,lemen t, 

FigLl:re '7 and 8 show etteh a ohain :r~a.ction pp ratue. 

A neutral radiation, the ini tia.l r&d.intion, 1u generatecl 
("1'-".1) 

by the bigh voltage ClUlal rrq tube l (ehown in gree.te~ de"' 
<) 

tail 1n fieu:re 2.) This tube seneratee fast deu.tne which 

·etrike the terget 2JJ which aoataine 4euter1Uil, The Qeut:ron 

r$d1ation emerging fro~ 28 ots on the Batter I which f1lle 

the SJihericel tre.~1emut tion space. Tlle eompoei tion of th1e 

ll$.tte1" I will bo dis.cwssed further below and 1a s-.teh that 
a 

tim chain reao'tion ts released bF the neutrona. The puap• 
(.) 
.4 . . 

120 , 1""1 and 122, pump _a llqu.14 for ilUJtanoe water or •erOt.\&7 
~0 1--~ 

through the pip ept•e 1('7, 110, lll thereld cooling the 
~- ~r 

tran~tat1.on &J:"ea I , ~nci dr1v1ns the heate4 11q~14 thl"oush 
1.-{ 

the boiler 1H.6 . 1'bs boiler wppli e at · • to a powel' 

plmt. .The neutrons emergins f'roa the sphere a act on a 

l~or ~oh ie c<l!lpQsed .ot en eleent H tllat will tran-. 

JDUte intQ n radio•aetive body(which 1a uita.ble tor the 

et"-rase of energy. ) 

An esaen 1 1~ different Sf of introducing the 

1111 tial r di t · i a 10n nto the chain reaction CheBbe~ 1e the 
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ar an ent ehown in :r1 ure 9. 401 le the oatbOde rq 

tube de oribed. in J'igure 1, 402 ie ehe t ot a bee.., 

el•a1t for instanoe P'b, or U 1n idl penetrating r di ~ 

tion (hard X•r8.78) 1e eenel'ated. vii th · n extre11•l7 goo4 

efficienc7 it th eleotrone h ve -. ltas bout or over 

one aillion 10 1 t. 1'h1 efficieno inore 

111. th the ltase, md is lt'J.\ch higbe:r than it could be-

J•4te4dfna the eXperience based on ordinarr x-rq rk., 

The thickness of the ehcet 402. is B1 oh a to enable the 

generated penetrating radi tion to penetrate th:rousb tbia 

sheet en4 aot on the tranemut tion ihanber 106 (in J'igure 

8)., lfevertheles the sheet cen be sufficientlF thick 

'o utilise more t.ban teJ.f of t he enerQ ot th cathode 

ra7•• The x-raye emerging froa sheet 4.02 penetrate the 
~ 

layer 3 and can liberate ett1a1et »al'1iele& either fro• 

the lqer J or from a eubs tsnce 407 placed in the inter- . 

ior ot the layer 3.) For 1natance, it we h ve ;~~ 
[, 

preeent in 4o3. or in ~ 
1
neutrone ill be pna* liberatecl 

~ X.rqeie Tllese neatrona 11ftD then maintain a ch&in re

action as diecussed further ebove end turther below. 

The advent se of using X•raya 6b art in1 ti 1 r di tion 1a 

the follo ings The x•raya penetr te through pertectl7 

clo ed l~er 3 into the interior of the lqe:r and therefor e 

leak of nev.tron fr0111 the 1zlt er1or cen be avo1cled. 1'h1e 

i specialf important if e have to deal with a neutroa 

chain 1n which no ~lt1pl1oator action ie 1n.olve4. ID 

&llch c ee x-r~a aa,_be used with advantage as 1n1 tial 

radiation eepeoiallJ' in new of the u.nexpectecU7 larse 

ettic1encr of the x-re;r production bF me8Jl8 ot t st eleo

trona acting on hea"fF el enta. 
the 

In the etftpl•et caee,when neutrone alone tormjl1nke 

ot the Chain,we shall demonstrate in the following 

the 11l1torta.nce ot the th pe and the eiae ot the tr&ne-

autat1on apace. If we hav~ a closed apherioal 1 er ot 

aater1al in which the ohain r~ctioa takee plaoe the 

( r) ot whiCh 1 
8 1 Be 0Giapare4 w1th the 
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wbich rn::d .. toin tl·o cbo.in, thz der..sit(l (s) o thu r.c <.v:.:u::-1::: 

will wit l _o·ood arproxirnati on -oe g iven as 

r ad ius ( r) bb' the following e&ua tion: 

D d~.),..( rs) I dr' ''+' A ( rs) = 0 

function o:t thv 

D and A are determined b b! : t he mean free path of the r:out_~ons 

a; the mean veloci t~ of the ne,trons v·r; t he 

mult iplicating action f which s y s hovr ma . y 

faqtor of the 

coll :sicns of a~ 
neutron 
e~eetre~ are ne eded in 

ne u tron 
in order t o produc0 o .e 

n ew e~ee~PBH · A = w I af ; D = r\V I 3 
\ 

We are interested in the cl!J -u~ 

. 4'- Q_~if . A - f}P 
t.b_i clmess~ c·f the 

~~------------
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••an tree p 

which waaint in the cllain, the den 1 t• (e) of the n tron• 

will witb good pproxi tion ~ ciYen 

rad.1u. (r) - the tb llo 1ng equations 

D 4 ( re) I c1r !J- A { ris) • o 
D and A are dete ned b•t the aiD free J th of _tbt neutroDI 

a, the me 8Jl valoci t• of the neu trona w; the factor at the 

~tiplioatins otion t hich e how m~ collieiona ot 
~ 
eleetrea ere needed 1n the everage in order to prod ce~n 

new ~ A -. W I e.t J D • aw I 3 • • i {?;' = a. 
.,. .3 

We are inter~eted in the critic thickness ot the 

epherical 1f-er for l1h1ch tm gr d1ent of tlle deneitr s 1'U-

1 he i If the thi.ckn { ri '::ir r..;) pproach • to we can aain

tain "14th n VerJ' weak source of i l 1 t1al radiation in tilt 

interior of the inner t oe of the pherical l_,er a ver,r 

etrong cbc n reaction and we can e 11• get one thousand. or 

ore ti~ee ore neutrone eaerging fraa tbe chain reaction 

1· er than the nwaber of the neu. trone fom1zg the 1n1 tial 

~ d1at1on. If the outer eurf ce (r • r 2 ) of tne epherioal 

l~er ~ere to atand free in pace the deneit7 • would be 

z ro for that surf ce a.nd the cr1 tical value 1 • uld 18 

si•en b7 11);; 'ill2 rn I ~ If the outer eurt oe ie covere4 

b7 rome ma.terie.l, for inst ce if the tranamut tion 1qer 

is tmmeree4 into w ter or covere4 b7 lead tile critical value 

1 is reduced • T.hie ie due to the back eoattering ~ w ter 

or 1 ~ 4 e.J.eo to ' e taot that the neutron• are alowe4 

down in the tater d their aean tree path ie there~ re-

duced. 

It 1 e 1 port t to prevent nw trona tr ee ocp1ns out 

of the interior of the inn r tU"face of the pherical 1qer 

and leo from b ing beorbed in the interior. If the in

itial radiation i generated b.r· apparatus placed into the 

interiol' of t phere the teri u e4 eho~1d be so 

eelecte4 a to leed to n 1n1mum of boorption. 

If the thickness 1e lareer than the cr1t1oal Yalue 1 

we oan produce an exT'l 
'li' oet011• 

-
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8ha11 l:lOW duw•• ...._ •IIPO•!Uob ot the -.tter 1D whit»l tM 

ohdn naoUaa 1• to be saailltalliect. • wi•h to d~lh thr .. -.iD 

t.yp.a o~ obdna. 

) 

ltetl~t of the -..e J/Alaee. h olaL."'1.8 e.M o.ft.1y poealble Sa 
~( 

tho preaenoe ot a metaetable •1~ A me1ia•b!e element it aa el .. 

--* the •• or hioh ( kl1J8 traotiOA) ta eut£ioict4' hlp to a.Uow 

''' ctldntel'gtte.tioa Into tu pan• unc1 • u.~ 1..12_•· lleme~W~ 
like uran1uza thorium llP ~lee ot suoli) ol~J thee• •lo-

ment roveal thoir- Mtnetable natur ~.r adt'blllg alpll& ~lea. 

other el D«mtl 1118¥ b• motaeto.ble w1 thout J"''feclltn tho1r lta tul' tn thia 

me!Ula ot the ••• ep~trogra.pb. It • tor inetano•• the 't'&lue obtalnacl 

by Balubrid&• tor bc~Yllf.ta by mean• ot the. Mat ep<JOtl'ognph 1dlioh 

appear• to be general~ aooeptecl at pPeeent 1• realq- -..a114•" _.... ~ 

ooMlucl• tba. · baJY111 l• a _,.at;a.bl• o~ ana oan dlabtergrat. 

into part• with the li~rati.on ot en•tG'•Olle ot the pan• •n tr .. ill 

lta d!e1n rgntiOJl behs£ a MUi=l'OD.• ••'•'"•'*•'•" Kd••w ••••• 

ot 'Whioh ia f.llhlbit.S ~ it thi11 laaibitl.on oaa · li£U4 in a ool• 

liaion ith a ~ton we • 11 onll woh an elemant m.n lDhlblte4 meta• 

stable ol 

posed to MUti'Ofle,.n i:fJ;t MTe the follow ~. 

"•· + 
lha elemenb "A" 

aut:Jbep fUl4 lla88 D BIUIFL.~ le tr emitted to the neuta'an. !b4t 

elcaont "c~ aD4 a neQti'Oa; the ~--

ttc• M.Ylnc ~ atomio a&mb.- ae 'its•. ,. oleatnt "c• ~ or _,. 

r.aot brMk up Snto fQnheF ,...... pane. lt the btettaotJoa ot a ueu\roa 

raeutf'OQ (the tv:n4y o.-eate~ D&Utrc:w WO\lM tog.tbel' wS. th th• or1«1D&l 
t.~relq tcmiq 

~ro:aa oel'ltbiue t() bt:eNOt with • •1 . I nA" 
the lbt• ot a oha!n •••• naottaa,) • •l'JOJ.l 11 •1 nt "1." a 

~ble sltiplicatol'• 
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All ptJ.olee 

e ot the proton aa o a multiple theraot oan play o. sW:LQ rot. 

ae th DNtroDa pJ>O'Iid.t ~h.,. oarry no ohnrce ott a ntgat1•• ohaqe IIIII 

ti:llplDIPIIIIIdlldlura and e!:&ll oall llthoH partiol • Mll"Y ~ 

· sitift rt1cl... Protone.dcbonl f'L"lil o llGr poeitS.Te pe.rUol .. oan 

DOt be used a a lb.ke ot ohtdn r t ton&. All flU'• o w . lD wb1oh ou 

and t eame hea ~ 1t1•• rtioles tol"'U tho l!nke ot tlw ohdzl 

aaet neoe•~ JWllat ~ ot bhibi'bed meta hle el...ut • 'l'he eiaple*" 

ftOJ:IIopoeit!ft GfJ.V san1o1 .. apa.J"t he the nft'bi'OJ\ • ~ MUtton wi~ 

:!'-as ~r 2 ami the neg tift proton. 

( ) · c~tn• in vh1oh ctitt rDnt typ or hea"f1 DOD-poet .,.. pa~-

ot tne-blo elem&nte. or ine~. a.n •14!111'l8Ilt ron• ~ be eo obodll 

thAt 'WiltM lntere.c S.. th a neutron ( ot a tmmbGI' 1) a 4ou.bl~ 

( particle with the atomic QUIDber 0 aad th€· aee numb.- I) shoQ14 art .. 

that t 

manti " 

lirsk uld U.b te b~ 

a (a) + 11 (!) ..,. a (a) + u (1)} 
6.6 ........ 

Jf (2) + D. (8) -=- B (S) + a (1) 

'T" ib1oh ehorl th r...U.GM• 

•r (a)"+ n (1) = 11 (2) + "\G (a • 1)1'f 

"I (t)"' +A (2) :::"I {k 1)" +- (1) 

., e shall oall 1 (tl nt 'r" 11hio l'e&o~ w1th u ~ nz..poe1tiw 

eo numb• ot 

14\toh 11 o ln , con1'et-te-r- el~. elOII!Ient "E11 11htoh reo.ote 

w1th a~ l'lOJlo>PQeitift particl• and tre.rumutoe lnto~l nt he maea 

as roduceJ' 

•.part from t e ool'!'HI'ter and the Mciuoel' a mult!plioator elooent; whioh 

itMr epl.l1JB up double-mNt!!'cma mtO 1;tft) r..atrons or tram whioh DeUtrau 

a&"e llbernted 1n a proooae in iob the tn~raoting DOD-POBltiw hea"fJ 

~iole le not oaptur • 



ll • 

.. ,,.._ Clala reaotlou ill 11h1oh • h•"Y DQiltollpoel-tift pa.rtiole, tor 

lut&DOe, a ..utron. an4 a .cma q~ o.lterra.t•• 

".ont1 Whioh oapture a neutt• adt a re.di&tlon wtd.oh oarrlea 

~tho rar ll'ber&ted in the 0 ptur• prco•••· Wh11• the~ ... ot 

this J"adi t1on la Dot yet e.tabllah!ld beyond doubt (a lal"C• lnottml ot 

5.' ~ oonlist b a ta42Atlon) tt oe.n '- shoml ,,_ tt.t taa lan 

ot tb~ equ1ltbrl.• tJat thle rad1atl~wtdoh ahall oall 

e,y J'041a.tlon, oan liberate '*ltl'OU hca el 11ta ruM! the oroee 

MOtion ot thle prooeae (whiob '" tur.rae prooeaa ot tho oapture) 

aaJl be ltmlat.l. Scae el ta .Ut two qpa ~ 1t they oa~ 

a neu1n.ul 

e!4ared ae mixtul'el ot their isotopee) 

the Jdxture so that one •I:..,. ot the ocaponenta "r oaptarea nwtl"Cill 

cmt1 eniu two .,,_, quqta ot th& 8Mtglel :s, ODJ. It oaothor -.0011~ 

"Ltt abacwbt· the quanta ot ourcr and ta neuti"CDI Moh are apia , 

oaptur~ by "I" and lea4 again to thotatrdedon ot .,._ qauta1 a 

thtrd ~- '11" absorbe the quanta ot ene11r 1'-aud alto -.tta 

uutrou wldoh too wUl be oaptuHCI b)r"I". 

In otder to h "• a large abeotption ooettlolent tor tbe q 

quantt. w ausht to ohooae auoh eleln181l'ba "L" and "JJ" whioh haft a -

&ttl , .. OIIaDDe tor quaata ot the energtea B,an4 Bt.nepeotinq. 

SiaUarl$ "I" 11rq bnft reeoname tor tb capture ot the neatrona llb-

ra.t..t by the qga t'Qdlattau tr<a the oth• ~-est elae 1*•1 

-.. the ~t.e~Rrou aq be· slon<S dOWD .. tor lnstan1M tv ~aetlo oo1-

1ialoJsf 1ft Jvarogc aat"r.y haYe reeonEul)e to-.. th 

bn'e been sl 

Qa possible oaabb Scm ot tbe l'e80Dall0e ltrYela ta that "X"• "L~ all4 

"Jl" baYe all teeonano .. at aero fZ1ei'Cf ot the D.Mltron ('I" tor oapWJ-e. 

•L" aDd Y tor 11bentioa ~ DAti'OU I that 1
1 

and 1 2.. are lllghiaq 

a'bcwe ~ b1D41ng eMrclea ot tho neatrGil ln •L11 a:ad "Mn i'upeotlnq. 
Ex:emplos tor elements Tdlioh han a resonance to the oapture ot 

~1-ll r /' 
neutrons at aero onorgy ue cadmium. mer~ury e~. other et»h 

elements, lilce for instance- rhodium ,tranaute into a racl1oaot1n 

element U they capture a neutron. It a radioaotiTe el811U111t is tol'ldd 

on of the two ~ (gamma) quanta 'fJJA'Y' bo •1tted with a oonsiden.ble 

time lag. oorreapODd!ng to the halt lite perio4 ~ the raclloaotlTe ele-

Ml:l:b. 



·--By mta~ a o-bo.Waota• In oombtnats. tlth ..,.. tor ha4sac 
~ant\ \ltilbt.Dc the h ;t Ht t't'eo .t4 'tiM tranl!ii!JiltatlC~:~ pi'CI()eat •••• 

oo.n 'bo pro4UOG4 o.n4 ut111&e4 1'or .,._ prcxtuot~ In the .... ~-

'W .Una up dAutfWium by l'1ltDa1Ul ot an olfiO-ttloa.l di.&atse u 4e8tra.4 

~ tbD:b pg,~ ct tbia apecit1cattcm. ..,.ihich relt:\tos to r~ 3 end 4 

Sn canb.bat1on with Zil~ ~o l.oad!ng m-4 . ~ ~il.J.e~ ~ b•~ aet 

tr b. tbt't tM.n~nt1on proeaoo ~rc:~ tml'l m pro4ueS~d c:J.d utllifo4 

rot ~t pro ~t.oa. 
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Claims. 1 

1) Me t hod and a ppa ra t us f or the generation of rad ioa c t ive elemen ts, 

chara c te ri zed by a n eut r on radiat i on, emit t ed fr om a spa ce in wh ich 

a nu cle~ r tran smu ta t ion p r oce s s l eading t o the libera tion of neutrons, 

i s ma i nt ained , and by the exposure of an el ement t o t he said neu t ro n r ad i 

a ti on whi ch el ement t r a nsmute s i n t o a r adi oa c t ive e l ement under the in-

f l u ence of the sa i d neutron r a di a tion . 

2 ) Meth od and a ppa ratus acco rd in g t o cla im 1 cha r a cteri zed b t he sa i~ 

nuclea r t ransmutation pr ocess leading t o the lib er a tion of neu trons 

being a nucl ear r eaction kR±waxm of d i plogen ( deuterium) with diplogen 

or other ligh t elements, or othe r light e lement s with ea chother. 

3 ) Method an d a ppa r a tus a cc ordi ng t o claim 2 cha r a ct erized by t be s a id 

nuclear r eacti on between li ght elements,be in g maintained t hrou gh the 
an 

action of fast li ght ions, generated b~electrica l device, for 1ns t ance· 

~ hi gh-voltage cana l r ay tube, on a t arget containing light el ements; for 

instance thr ough the action of ~xx diplogen ±N canal rays on a targ et 

containing diplogen. 
,( 

4 ) Method and a pparatu s a cc ordin g t o claim 2 characterized by the said 

nuclear reaction be t ween li3h t elements being enfo~ced b y means of 

heating up suddenly a space which contains diplog en or other light 

elements through an electrica l d i s cha r ge in wh i ch energy, which has been 

stored,i s suddenly r e l ea sed. 
(J. 

5) Method a nd appa r a tu s a ccording to cla im 1 charact erized by XEK a 

nuclear transmutati on process leading t o the liber a tion of neut r ons 

be ing ma inta ined thr ough t he a ction of L~rays, g enera te d for in s tance 

by means of a hi gh volt ag e electron tube, on suitable elements,for in-

st a nce Beryllium. 
t 

6 ) Method an d ap · a r a tus a cc ordin J to cla i m 1 cha r a cterized by a nuclear 

transmut a tion proc es s l ead in g to the libe r a ti on of neutron s being main -

t a ined t hr ough t he ~ction of catho~ rays, g en er a ted fo r in s t a nce by 

mean s of a h i gh volt ag e el e ctron tub e , on suitabl e element s , for 

ins tance Beryllium. 
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7) Method and apparatus for the generation of radioactive elements 

accordin g to claim 1, characterized by the exposure of an element to 

the said neutron radi a tion, which element transmutes into its own 

radioactive isotope1 in the form of a chemical compound,whicb is adapted 

for the chemical separation of the radioactive element from its non-

radioactive isot ope. 

8 ) Metbodx and appa ratu s for th e production of energy, characterized by 

a nuclear reaction between light elements being enforced by means of 

beating up suddenly a space whi ch contains diplogen or other light ele -

ments through an electrical discharge in which energy, which has been 

stored, i s suddenly released. 

9) Method and apparatus for the production of radioactive elements or 

energy 7 characterized by the generation of an initial radiation, for 

instance a neutron radia tion a nd ex~o s ed to this radiation a body, so 

reaction 
comp osed that a chain xx«±axxNN of neutrons is maintained by the initial 

radiation. 

10) Meth od and apparatus for the production of radioactive elements 

accordin g to claim 9, characterized by the exposure of an element,whicb 

a 
element transmutes into fradioactive element under the influence of 

neutrons, to the neutron radiation g enerated in the said body in which a 

XNK chain r eaction of neutrons is maintained. 

11) Method and apparatus for the production of radioactive elements or 

energy according to claim 9, characterized by the said bo dy being so 

composed that a chain of heavy non-positive particles is maintained . 

12) Method and apparatus for the production of radioactive elements o~ 

energy according to ~laim 9, characterized by the said body containing 

a converter element, a reducer element, and a multi plicator. 

13) Method and apparatus for the production of radioactive elements or 

energy according to claim 9, characterized by the said body containing 

Beryllium. 
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14) Method and apparatus for the production of radioactive elements or 

energy according to claim 9, characterized by the said body being so 

composed that a chain reaction in which neutrons and sygma particles 

alternate, is maintained. 

15) Method and apparatus for the production of radioactive elements or 

energy according to claim 9, characterized by the said body containing 

an element "K" which emit s more than one sygma uanta for each cap -

tured neutron and one or more elements "L"• 11 
" • • • • • which absorb 

stron ~ly the sygma quanta emitted by "K" and eject neutrons in doing so. 

16) Method and apparatus according to claims 9 and lO,characterized by 

the use of a hydrogen containing substance, for instance water,for 

scattering the neutrons, for instance by surrounding the whole space 

in which 

0 d 
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