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or &1. 
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d1s1nt~gratc spo tnnoouoly 1n time shorter tban 
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f•• l;o(i o to l'Ullt tb.-ir a ount) • ·~ .tt u not pc. atol• 

t o u: o h•• oba.,.a d ounl t tol" tlt . t!'f\l\8 ut. t1on ot the 

· v.te~ 4de nt• 1 tb ooa. •tttoltmQY • . the 1 l•atlon 

l0ll4 iOU to.o 11\l'SO• 

A40Gl!! · 1ng to t.h1 , in tton ion nout.ron. •~ Siln t 4 1n 
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•n•"G ct- :Pii4lo aet1v bOdlea o . botb v gtmel"f.itod ·ei t • 
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1-ti not olAim.U end ooet not t~ pa~ t ot· 't. :tw ~bj ot t t•~ 

o·f th1e • ptJolrto•· ion. lt · o:ra• p•1•t of hG •u jeot matt•~ 

.am,t 1a ¢ ll.l.1 a l:n rq Sp o1t'1oat1on 

Lott•r• ton' ••• 78t0/l9~4. 
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redtw r elf!Blf.tnt, a . W. t1pl1c tor. 
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8. A method aocQrding to Claim 2 oharacter1&ed 

b the exposure of a n el ~n t to the radiations 

genera~ed in the ae.id ody which elem. n t tran amutea 

into o. radio act1 ve •~•ent und r the influence of 

tb a 1d rad1a tiona. 
I 

g. A. method a.coo rding to 0 l.aim a or 8 charaeterited 

by the use or a hydrogen containing subatance, for 

instance, wster, for scattering the neutrons, for 

i nstance by surrounding the whole apace in wh ich 

tranamutat ion ta te place, oy water. 

10. Improv menta 1n or relating to the 

trananutat1on ' of chemical el menta aubat nt1ally as 

hereinbefore described and il l ustrated in the 

accompanying drew1ngs. 

11. An apparatus for carr yin out the meth ods 

cls1med in any of t he 01 i ·a l t$ 9. 

Dated the 9 /.d-v d y ot ~ 1.9t.:~b. 

_i;~J ~r!C, 

12. 

Vernon House, S1c111an Avenue, 
Bloomsbury Squ~re, .c . 

Applicants Solicitors. 
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2 
Patents Form-No.£ No Charg'e for the Form. 

PATENTS & DESIGNS ACTS, 1907 to 1932. 

PATENT (To be accompanied by two cop/so£ Patents Form No. 2 or 

of Pate~orm No. 3.) 

£1. 

~ 
(lo!l: H ere insert (in 

ftttt} name, address, and 
nationality of applicant 
or applicants (including 
the actual inventor). 

~ un Here insert title 
ofinvention. 

t'~-'1~~ ~ ·~ 
-APPLICATION FO~iEN+. 

. ..... .. ............... ...... ..... ......... .... ... ..... ......... ............ ... .................... .. ... ........... .................. ............. ... .. ... ........... do hereby 

(c) State here who that (c) ........................................... .. .... ..................................... ....................... .............................................................. .. 
is or are the inventor 
or inventors. 

(d) To be signed by 
applicant or applicants 
and, in the case of a 
Firm, by each partner. 

claim ...... to be the true and first inventor .. .... thereof, and that the same 

is not in use by any other person or persons to the best of my (or our) 

knowledge and belief; and I (or we) humbly pray that a Patent may be 

granted to me (or us) for the said invention. 

t'· 
Dated the ..................... .. ....... day of ... ........................................... .......... .. .. , 193 ......... .' 

(d) 

NOTE.-One of the two forms on the back hereof, or a separate authorisation 
of agent, should be signed by the applicant or applicants. 

To the Comptroller1 

The Patent Office, 25, Southampton Buildings, 
Chancery Lane, London, W.C.2. 

(Y8388) Wt 15370/3531 30,000(2) 11 /32 H & SP Gp 102 



* To be signed by 
applicant or a.ppli-
ca.nts. 

"' The address must 
be in the United 
Kingdom. 

t To be signed by 
apvlicant or appli-
eants. 

(1) Where application is made through a Solicitor, Patent Agent, or other 

authorised representative. 

I (9r We) hereby appoint .... ................................... ...... ............ ... ....... ....... ............ ... ... ....... .... .. . 

of .............. ... ... ........ ........ ..... .. ......... .................. .... ..... .............. ........ ... ........ .................. ..... ....... ... ....... ... .... ........ ......... ... .... . 

to act for me (or us) in respect of the within application for a Patent, 

and request that all notices, requisitions, and communications relating 

thereto may be sent to him (or them) at the above address. 

Dated the ..................... day of... ..... ....................... ... ... .. ..... .. ....... , 193 .... . 

* 

(2) Where application is made withou,t an Agent (Rule 7). 

I (or 'Ve) hereby request that all notices, requisitions, tLnd 

communications in respect of the within application may be sent to 

...... ....... . .. . .. ..... .... . ............... .. ... ... .. .. ... 4 . .. . ..... .. ...... .. . .. . . . .. .. ..... .. . . . 

.... .......... ..... .......... ............. ................ ......... .............. ............. at* .. ... ......... ......... ............ .... .... ........ ................... ....... .. ..... · 

.. ................. ··· ~ · " ....... ...................................... .. ··-..... ' , ... .. . 

Dated tbe .. ...... .. .. ...... ... day of. ... ... ... .. .. .. ..... .. .. ........ .. ............. ...... , 193-.... . . 

t .. .............. ........................ ... ....... ............................................ . 
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t: invention co o:rna _ 8l'l4 ;t'WJ to1: t: 

~iOA or m~l~ ~~tatioa 1 to Gewtl'fa:t.loa 

ott o-aeu · · bodiea, t.o the at .... of ..... \Y of 

the :ration ot radio-.o-ti bodl ani ut.Uiaa-ti.mi of 

thG Gtoh t . 01"04 ~or the p~t.i ol 

:t pc:rww, o the li · 1 ~ el r ·ehe'r.lt!l 

.l!m4 tho ut.U.ltsatlon o.t t . libemtmt «!ne; • 

" goOd effioi 

~s.it- SU.Ch eL 

y ~o- ti~ hodiee 

:taax s edto~ 

aat1 

p;rodu.oat u valona tv ~· ~~ 
one · of g ~ neu.~ ftdia en e.omruta tn 

~ nnolec ~ia ~ ot t.he a.tcmt.o 

( 41 · _ ea1) -.:t th 1 teGlf oz oth:d JJ.4ht. el en • 

Fl.a'<i 1 ~ an ~ ot a oui abl UJ:;-..1!'[~. ont .. 

Uia elGIIrt:rittal d1Jsehft.:logo tub jGCt-tr., a b . 

ti.p. ions. ~ tans fall en - bs1lanoe 13 coneict. 

o:t tor b~ ld or a 41 logen poutld ~ 

Uthi.U!ll,. c . in · u~~t.ion, 1.e. a mmlear r:oceuca of .o 

dipl · ion 'w1 'th o;toa of 1-he t • . "h$t e 13 t · 

~ by law - 1 ~i%d..na th el~'t thieh ·· ~- , 

to · :te t.nto 1'&.'41o-aoU-v. el u. 
pod offi.o .... e.J10¥. ~ thio · a o~ thG 

In OMU t.o aY• 

r boa to 

affioi~""tlzr le»g ,oompa.Nd with the~ tree »nth of. the 

~ .... 1: th1 tat:ton. 

\ft. 2 slltma the el.ect.:rioal tuba ~&rl~ 

to 1n f:lg. 1. lt u ~ high vel t po · ti ..,. --· h8J!'e 

u al.l'id.l1«17 . i.tive 'J:fll¥ tu'h on Up ot th higb vol 

tub.. ll 1. tlu! ode, l th . -t.bod- ot auonliu:r tu.be. 

Dijl:U,pa 1a admi.tted ~ 'th" tu . 13 atl4 ~-

14. 

Oth, · aui u.ble arr ts a:te *l'H & 41f',11nllt 

with 1Uelt for »~1:pl • Ul-tt 1\UOl.eu ~t.icm. ot d1pi 

.1a .a.t\00 0 ~ l:JT'beating ~" dipl; 

el t.riucJ. 4.1BtW~~ f'cn: a ~ion of c second. ct!la, to~ 

inetastte. • 
then oo.dd .. 

no _ ~ b¥ o. a . <l0l24-.e «!l4 

Qh.arge the oond dipl • ~• 

atton e tor th grnu~~tion 

of' r. lo-aoti Vl bo.di aa above. StuW. dtiri.eee for .. ~ wi.JJ,;; "' " 

1fill b• d crlb.ed if~ balow. 
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Tranamut tion ot chemio&l element• 

The invention concern methode and app ratue tor the production ot 

nuol ar transmutation le ding to the gen r tion ot radio-active bodiea, 

to the storage ot energy by means ot the generation ot radio-active bodiea 

and the utilisation o! the energy which baa thua been stored tor tb• pro

duction of heat and power. turtber to t be liberation ot nuclear energy 

and the utilisation of tbe liberated energy. 

l) GenertSion ot radioa-aotive bodita • It ia not new to produce 

elementa capable ot spontaneous transmutation by bombardins certain 

elements ~ith fast charged nuolei,tor inst noe by bombard i ng carbon witb 

protons or alum1n1um,bor and magnesiwa with h. lium .1ona {p rticlea). 

However, the radio-active elements produced by the bomb rdment ot tbeae 

light elements with protons or alpha particles, h v a short exist nee 

(they disintegrate spontaneously in a time shorter than a few boure to 

b lf t heir amount), nd it ie not poeuible to uee tboee charged nuclei 

for the transmutst1on of the heavier elemonts witbngood efficiency aa 

the ionisation loaa gets too large. It 1e, however, poesibl to produce 

itb good eff! ~ iency(both from light and heavy elements) radio aotiTe 

aubatanoea a qu ntity ot which deoompoeea to one half ot 'be orisinal 

am6unt in a period of time exceeding 24 boura• 1f a thick layer ot aub

etance is expo&ed to a penetrating radiation wbloh ia ~mitted when col• 

liaiona between heavy hydrogen (diplogen) atoma (or nucl i) aDC1 ligbt 

elementa,including beav,y hydrogen (diplogen,aleo called deuterium) iteelt, 

are produced. 

Fig 1 ebowe an 

cal discharge tube 

xample of a suitable arrangement. 11 io an eleotri• 

ject1na a b m 1a of faat diplogen ions. %be iona 

tall on a substance 13 oonaiatinc of for instance gaaoue diplogen or a 

diplogen compound or lithium, causing transmutation, i.e. a nuclear 

reaction of tbe diplog n ion with an atoa of the targ t. Tbe aub -

atanc 13 ia surrounded by a layer 14 containing tbe element wbiob we 

wieb to transmute into a radio-actiTe element . . In or der to have a sood 

eff ioieno7,tbe thickness of the layer 14 bas to be auff1c1ent1y large, 
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comp red with the mean tree patb of tbe neutron• tor thia tranemutation. 

Fig 2 . anowe the elect ical discharge tube r eferred to in fig. 1 

It ia high voltaae positive ray tube. There is an auxiliary poeitiTe 

r y tube on top of the high voltage tube. ll ie the anode, 15 the cathode 

of this auxiliary tube. Diplogen is admitted through the tube 13 and pump

ed a ·1ay through 14. 

Tbe transmuta tion of element& into radio ctiv bodiea under tbe 

1ntlu nee of n utrone can be d ~onstrated even before on kno~a whlcb 

el menta will tr nemute into radio active bodies, if one prepar a a 
leaving 

mi:xtur of a _l suitable elements W.tq out the radi o active elemonta,but 

inol udins Uranium and Thorium (from biob the bet active producta baTe 

been removed) nd exposea thi s mixture to a n utron radiation. Tbe mix

ture shows after expooure radioa4t 1v1 ty decaying 1 tb a large Dltmber of 

half-life p riode the rel tivo intensity of bicb dep jd s on the ccmpoalt

ion of the m1xturq and on th time ot irradiation. 

Tbeae re the ,ee ent1al features of tbe metboc1 tor tbe production 

of r d1o aotiTe aubst noes wbicb are di integr tins slo lya 

Light elem nte are bombarded by e ob otber, especially diplogen 1a brouabt 

into collision with other light elements or witb diplosen 1teelt. Unobara

ed parti cles ot a mae a ot the order ot maan.i tude of the ta as of a proton 

are omitted as con e uenoe of tbe oollieione between nuclei ot 11gb~ 

elements. Such uncharg 4 nuclei pen trate eYen sub tanoea containing 

the beavie~ elementa · ithout 1on1z tion loeaea nd cause the to~tion ot 

r d1o activo oubatano • in 1 yer wbicb i s expo ed to tb~ with good 

etfio1enc7 itJt~~ tbivkneaa ot the lay r is of the order ot magnitude ot 
~~~~~ ;f'/4t ~. 
~. e bave t here :·o:re two stepo of good efficiency in aerieea the 

production of uncharged buoleiby ooll1e1on bet een light elementa (tbe 

ionization looaea are e all bee u e tbe elements b~ve a mall ato io 

number and therefore a small nuclear charge and a s al l number ot eleo

trona per tom) and the production of radio aot1Ye sub t no a by eana of 

the uno'harge4 nuclei (the ionization losaee are praetioall~ abaen\ eTeD 

in oaae ot passage tbrouab heaTy elements.) 
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The method deeoribed hitherto was obaraoter1zed by ahootina 

a particle tbrough matter whiob ia at reat. Aa described, a diplon 

( a diplogen nucleus) anot into diplogeb at reat will in large l>ro:Porti• 

Ol'J ot oaaea lose ··ita energy by 1oui&1DI the d1plogen and oauae no 

transmutation in tboae oaaea. 

It we were to maintain a very large ~ncentration of nergy in a spaa 

tilled with atoms of auch elements wbich will suffer transmutation•• it 

the atom (nuclei) atrike each other at that temperature (which corre -

aponda to tbe energy concentration maintained) then the following would 

energy transmit ted to the eleotrone by tbe moving nuclei , .t 
bold gooda th 

would be continuously retransmitt d t o the nuclei . It is sufficient 

to m inta1n a suitable energy concentration for a traction of a seconde 

On can do eo by shooting obarged particles wbicb have been accelerated 

in an electrical dSaobarge tuoe tbrougb pao• in wbicb diplogen alone, 

or lithium bydrid ( or other o~pounda ot hydrogen awd litbiua) or otber 

combinations ot Q7drogen or dipl cgen ith a toird lisbt lement are 
\r:-. ~ ~c.-t. .. ., ft- c.'~ 

present. If we use an eleot ~io oonden ortln a fraction ot a second 

aoroas the di ~oharge tube e can introduc (eap oially i t we uae several 

discharge tube which reoperated simultan ou · ly) a very large energy in 

a very abort period of time into the ~tran.mutation apace" f1lle4,e.s. 

witb diplogen. As "be ting raya" we oan uae protona or heavie~ iona,or 

we oan use oatbod rays. e oan easily stimate bo muoh energJ muat be 

atored in the ele~trio oondeneor in order to have suff i cient supply ot 

energy to beat up l oubio em ot diplogen. 

If nuclear reaction ot diplogen itb itaelf io enforced through 

heatingA up diplogen with n electric discbarse 1a n utron radi tion ia 

emitted bich can be used for the generation of radio aoti!ve bodies aa 

described above. Tb1a •etbod is described in the ~llowinsa 

r 
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Claims. 

1) Kethod and apparatus for the generation ot radioactive el menta. 

cb raoteriaed by a neutron radiation. emitted trom a apace in wbiob 

a nuole r transmutation proceae le ding to the liberation ot neutrona, 

ia maintained• and b,y the exposure of an element to ttle aaid neutron rad1 

ation which element transmutes into a radioactive element under the in-

flu nee of the said neutron ra.diation. 

2) Method and apparatua ooording to claim 1 characterized y the sa~ 

nuclear transmutation process leading to the liberation ot neutrona . 

being a nuclear reaction ~ of diplogen ( deuterium) ith diplostn 

or other ligbt elements, or other light elements with eachother. 

3) Method and apparatus according to claim 2 obaracterized by the eaid 

nuclear reaction between light elementa,be1ng maintained through the 
an 

action of tast ligbt 1ona,generated by .eleotr1cal device, tor instance 

high-voltage canal ray tube, on a target containins light elementaa tor 

instance through the action of fad diplogen :b canal rays on a target 

containing diplogen. 

4} Uetbod and apparatus according to claim 2 characterized by the s id 

nuclear reaction between 11~ht elements being •nreoee4 by meana ot 

beating up suddenly a space which contains diplogen or other light 

elements tbrougb n e1ectr1c 1 disobarge in wbicb energy,wbicb baa been 

atored.is suddenly rele sed. 

6) Method and apparatus according to claim 1 cbarao~erized by 18& a 

nuclear transmutation process leading to ttle liberation o! neutrons 

be1ni maintained through tbe action of aaraya, generated for in atanoe 

by means ot a bigll voltage electron tube, on suitable elementa,tor in

stance Beryllium. 

6) Method and ap aratus according to claim 1 characterized by a nuclear 

transmutation process l eading to the liberation of neutrons beins main

tained through the action ot oatbod rays, generated tor inatanoe b7 

meane of a bigb voltage electron tube, on suitable elements, tor 

instance Beryllium. 
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?) Ketbod and apparatus for the generation of radioactive lementa 

according to cla im 1, characterized by the exposure of an element to 

the sa id naitron radiation, which element transmutes into ita cwa 

radioactive isotope in tbe torm of a chemical compoun4,whiob ie adapted 

t or t he chemical separation of the radioactive element f rom ita non

radioactive iaotope. 

B) Methods and appar tuo f or the production of energy, characterized by 

a nuclear rea ction between light elements being enforced by means ot 

beating up suddenly space wbich contains diplogen or other light ele -

menta through an electrical discharge in which energy , which baa been 

stored, i s aud only r elea sed. 

9 ) Ketbod and apparatus f or the production of radioactive elements or 

energy. char cterized by tbe generation of an initial radiation , fo r 

instance a neutron radia tion ~nd exposed to this radiation a body , so 
rea ction 

oompose4 that a chain xa*taitaa ot neutronu is maintained by the initial 

radiation . 

10 ) Yethod and apparatus tor tb production ot radioactive elements 

according to cl aim 9, charact erized by the expo ure of an element,whicb 
a 

element transmutes into r adioactive element under the influence ot 

neutrons , to the neutron radiation generated in the said body in whiob a 

xaa chain r eaction of neutrona is maintained. 

ll) Uetbod and apparatus f or the production of radioactive elements or 

energy according to claim 9, oharact rized by the said body being 80 

composed that a cha in of heavy non-pos itive partial a i s m intained. 

12) Hethod and apparatua for tbe production ot radioactive elementa o• 

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

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

13) Vethod and apparatus to r the production of radioactive elementa or 

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

Beryll ium. 
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14) Method and apparatus tor the production of radioact1Te element• or 

energy acoordins to claim ; , cbar cterized by the, said body being so 

compo ed that a chain reaction in hlcb neutrona and •.vsma particles 

alternate, is mai~tained. 

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

energy according to claim 9, obaracterized by the said body containina 

an element uK• wh1ob emit more than one sygma uanta for eaob cap -

turcd neutron and one or more elements ML• , uyg ••••• whiob abaorb 

atron. ly the eygma quanta emitted by •x• and eject neutrons in doing eo. 

16) Method and app r tus according to claims 9 and lO,oharaoterized by 

the use of a hydrogen containing subetnnoe, tor 1natance water,tor 

scattering the neutrons, for ins tance by surrounding the whole apace 

in wnioh transmutation t okes place, by water. 
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