Digital Archive

. . - digitalarchive.wilsoncenter.org
International History Declassified

W Wilson
Center

October 17, 1940

Claim for an Invention from V. Maslov and V.
Shpinel, 'About Using of Uranium as an Explosive
and Toxic Agent’

Citation:

"Claim for an Invention from V. Maslov and V. Shpinel, 'About Using of Uranium as an
Explosive and Toxic Agent'", October 17, 1940, Wilson Center Digital Archive, Atomic
Project of USSR: Documents and Materials, Vol. 1, Part 1, Document No. 75, p. 193-196.
Obtained and translated for NPIHP by Oleksandr Cheban.
https://digitalarchive.umd.edu/document/121631

Summary:

In this letter two nuclear scientists from UIPhT described the construction of the nuclear
bomb and proposed to start activities in producing of the nuclear arsenal and make
these activities secret. Two Ukrainian physicists were first Soviet scientists who revealed
the method of producing a nuclear weapon (of course they did not know about the
similar inventions of western scientists which were made at the same time under great
secrecy).
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3asBKa Ha u3obpeTteHue B.A. Macnosa u B.C. LLinnHens
«06 ncnonb30BaHMKM ypaHa B Ka4eCTBE B3PbLIBYATOr0

N oTpasBnsaloLero sewecTea»[1]

17 okTabpsa 1940 r.

CekpeTHO[2]

Kak n3BecTHO, corsiacHo nocjeAHNM gaHHbIM (U3NKK, B 4OCTAaTOYHO BoNbLINX
KoJin4yecTBax ypaHa* (MMeHHO B TOM c/ly4ae, Korga pa3Mepbl ypaHoBoro 6710ka
3HauYnTesIbHO 6onble cBoboagHOro npobera B HEM HEMTPOHOB) MOXKET NPOU30ONTN
B3PbIB KOJIOCCA/IbHOM pa3pyLUMTEsIbHON CUJbl. DTO CBA3aHO C Ype3BblYaMHO 6oNbLLON
CKOPOCTbIO Pa3HUTUSA B ypaHa LEerNHOM peakumn pacnaga ero aaep u C rpoMagHbim
KOJIN4ECTBOM BblAeNA0LWEeNCs Npy eToM 3Heprum (oHa B MUIIMOH pas bosblue
SHeprumn, BbiAeNSALWENCS NPU XUMNYECKUX peakunsax obbl4HbIX B3pbIBOB).[]

OfOHakKo TPYyAHOCTb CO34aHUA B3pbiBa B YpaHe 3ak/l04aeTcs B TOM, YTO Npu
yBe/IM4EeHNN KOJIMYecTBa ypaHa eLle paHee, 4eM Macca ero CTaHeT HacTO/bKO
60/1bLLION, YTO ee pa3Mepbl CTaHYT 3Ha4YUTeNbHO BosbLle pa3MepoB npobera
HENTPOHOB 1 NOTOMY BYyAyT cO3AaHbl YC/IOBUSA A4 B3pblBa, B Macce ypaHa nonget
LenHasa peakuma HEB3PLIBHOMO XapakTepa.

DTa uenHas peakuus HeB3PbIBHOM0O XapakTepa, HacTynatmwasa npyu OCTUMIKEHUN
YypPaHOM HEKOTOPOro KpUTU4eckoro obbema (MMeHHo, Korga anavHa npobera
HEeNTPOHa CpaBHMMa C JIMHENHbLIMW pa3MepaMn MaccChl ypaHa), NPUBOAUT K SBJIEHUIO
TEepPMUYECKO caMoperyiMpoBKK, KoTopasi NpensaTcTByeT o6pa3oBaHuMio B3pbIBa.

Takum 0bpa3om, ond Toro 4Tobbl co3naTh YCNOBUA AN BOSHUKHOBEHMWS B3PbIBA,
HeobxoanUMo NeEPEnTN KPpUTUYECKNin obbeM 3a Bpems 6osiee KOPOTKOE, YEM TO, HTO
TpebyeTcs Ang pasBUTUS LEMHON peakumn. XapuToH 1 3enbaosund B paboTe,
NOCBALWEHHOW BbIACHEHUIO YCI0BU BO3HUKHOBEHNSA LIEMHON peakLunm B ypaHe
(MKITD. 1940. T. 10, BbIMN. 5), nnwyT: «Bpemsa npoBeneHns rnpoL.eccos,
OCYLLECTBASAIOWMX NEPEX0] U3 KPUTUYECKNX YCOBUIA, HanpuMep, BpeMs coamxeHmns
OBYX YPaHOBbIX MacC, KaXkAas N3 KOTOPbIX HAXOAUTCSA B AOKPUTUYECKON B
OTHOLWEHUX LenHoro pacnaga obnactu, BpA4 N1 yaacTca caenatbh XoTH Obl
CpaBHMMbIM CO BPEMEHEeM pa3roHa peakuunm».[3]

Hu>xecnegyouwmM nokasbiBaeTCs, YTO OCYLLECTBUTb B3PbIB B YypaHe BO3MOXXHO U
YKa3blBaeTCA, KaKUM cnocobom.

M3 BbILLEN3I0XKEHHOr 0 cieayeT, 4To npobsieMa co3gaHus B3pbiBa B ypaHe CBOAUTCSA
K CO3JaHUI0 33 KOPOTKUIN NPOMEXXYTOK BPEMEHUN MAcChl ypaHa B KOJIMYECTBE,
3HAaYNTENIbHO 60JIbLLIEM KPUTUYECKOIO.

OcyLecTBMTb 3TO Mbl NpeasiaraeM nyTeM 3anoJIHeHWst ypaHOM cocyaa,
pa3aeNeHHOro HerMmpoHULAeMbIMK AJ1 HENTPOHOB MEPEeropoKamMmn Takum obpasom,
4YTO B Ka>X[10M OTAEJIbHOM N30JIMPOBAHHOM 06bEME - CEKLMN - CMOXKET NMOMECTUTHLCS
KOJINYECTBO ypaHa MeHblle KpUTuieckoro. Mocne 3anosHeHUs Takoro cocya
CTEHKW Npu NOMOLLM B3PbIBa YA3NAOTCSA U BCAEACTBUE 3TOr0 B HANNYUN
O0Ka3blBAeTCs Macca ypaHa 3HauYMTesbHO 6oMblUe KPUTMYECKOW. DTO NpuBeaeT K
MrHOBEHHOMY BO3HMKHOBEHUIO YPaHOBOIo B3pbiBa. [a1d Neperoponok MoryT 6biTb
NCNoNib30BaHbl B3pbiBYaTble BewecTBa TMna aueTun[eHnT] cepebpa. NonobHoie
coeMHEHUs1 He fatoT ra3oo06pasHbiX NPOAYKTOB. M03TOMY X B3pbiB NPUBEAET K
yneTy4MBaHUIO CTEHOK, HE Bbi3BaB HUKAKOro pa3bpoca ypaHa.

B KavyecTBe npymepa oCyLeCTONIEHNSA 3TOro NPUHLMMNA MOXET C/YXUTb CneaytoLas
KOHCTpYKLMA. YpaHoBaa bomba MoxxeT npeactasnaTb cobon chepy, pa3fesieHHYo
BHYTPU Ha NMpamMupasibHble CEKTOPA, BEPLUMHAMUN 418 KOTOPbIX CIYXUT LLEHTP
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chepbl U OCHOBAHUAMMN - €€ MOBEPXHOCTb. DTN CEKTOPa-KaMepbl MOryT BMELLLATb B
cebe KONMYeCTBO YpaHa TOJIbKO HEMHOIMMM MeHbLUe KpUTnYeckoro. CTeHKM KaMep
OOJKHbI ObITb MONLIMU U COAepXaTb BoOy, MBO Kakoe-HNByOb Apyroe
BOAOpOAOCoAep Kallee BewecTBo (Hanp[nmep], napaurH 1 T.4.). NoBepxXHOCTb
CTEHOK [0/1)KHa 6bITb MOKPbITa B3PbIBYaThbIM BELWECTBOM, COAEP)KALLUM KagMURA;
pPTYTb unn 60p, T.e. 3/IeMEHTbI, CUJIbHO MNOrowWakLlme 3aMensieHHble BOAAHbLIM
C/I0eM HENTPOHbI (HanpuMmep, aueTuneHnT] Kagmusa). Hann4mne sTnx BewecTs gaxe
B 04eHb HeBO/IbLLOM KONIMYeCTBe cAesiaeT BMeCcTe C BOASHbLIM C/I0EM COBEPLLUEHHO
HEBO3MO>XHbIM NMPOHNKHOBEBNE HENTPOHOB N3 OQHMNX KaMep B Apyrue, a noTomy u
cpoenaeT HEBO3MO>XHbIM BO3HMKHOBEHME LIEMHON peakumn B chepe. B xxenaembin
MOMEHT NpPU NOMOLLM KaKOro-Hnbyab MexaHn3sMa B LeHTpe cepbl MOXET ObiTb
npomn3BeneH B3pbIB MPOMEXYTOYHbIX CNI0EB. TaK Kak CKOPOCTMW B3PbIBOB MOryT
0OCTUraThb TbICS4 METPOB B CEKYHAY, TO 3a BPEMA MeHblUee, YeM 10-3 ceKyHAbl, B
pe3ynbTaTe yNeTy4MBaHMS C/10S, COAep Kallero kagMmum nnm 6op, unmn pTyre, byaetr
obpa3oBaH CBEPXKPUTUYECKU 06beM ypaHa. DTON CKOPOCTU BMNOJSIHE AOCTaTO4YHO
ONa npefoTBpalleHnss BOSHUKHOBEHUA LienHON peakumn, a NnoToMy 1 [4] Ans
npenoTBpalleHns HaCcTYyNJIeHNA 9BNEHNS TEPMUYECKOWN CaMOpPeryJIMpoBKn nNpu
MPOXOXKAEHNN KpUTUYeCcKoro obbema ypaHa.

Mo3ToMy cnencTBMEM Havasla B3pbiBa NEPEropoaok (Aake paHblie, ABJISETCA YEM
OHU By 1yT B30pPBaHbI LIESIMKOM) SIBJIIETCS B3PbIB BCEN MACChl YpaHa. YBenndeHme
COAEP>XXNMOro Takol 6oMObI MOXXET ObITh NIerko AOCTUTHYTO YBEJINYEHVEM ee
pagnyca npu COOTBETCTBYIOLLEM. pa3yMeeTCs, yBenyeHnmn obuiero ymcna aTunx
KaMep-CekTopoB, n6o 06beM NOCNEAHNX HE MOXXET MNpeBbILLaTb ONpeneeHHoro
pa3Mepa, onpeaensioerocs KpUTUHECKUMIN YCITIOBUSIMUA.

HeobxoanMo ykasaTb, YTO NpUBeAEeHHas KOHCTPYKLUUS He SABNSIeTCA e AUHCTBEHHO
BO3MO>XXHOW. Tak, HanpuMep, HeT HeobX0ANMOCTU B UCMOJIb30BAHUN A4S B3PbIBa
neperopoaok TOJ/IbKO B3PbIBYATbIX BELLECTB, HE NPUBOAALLMX K 06pa3oBaHuMio
ra3oobpasHbix NPoAyKTOB. MpK NCMOIMOBAHUN NMOCEOHUX OHU A0JKHbI ObIN Obl
6bITb AN NpefoTBpaLLeHns pa3bpacbiBaHUA ypaHa NpoCcTo NoMeLLeHbl BAOb
neperoponok B 6poHMpPoBaHHbIX Kamepax. BpoHs ona 3Tux kamep morna 6bl 6bITb
ncrnosib3oBaHa sto601 ToNWMHbI, N60 Kene3o Ans HENTPOHOB NMPAKTUYECKU
COBEpLUEHHO NPO3paYvHo.

B oTHOLWIEHMN ypaHOBOIro B3pbiBa, MOMMMO €ro KOJI0OCCasibHON pa3pyLLNTENIbHOW CUJbI
(nocTpoeHne ypaHoBo 60MObI, 4OCTATOYHON AN pa3pyLUEHUS TaKUX FOPOLAOB KakK
JlIoHaoH nnu BepnnH, o4eBnaHO, He SBUTCA NpobaemMoin), HeobxoAMMO OTMETUTH eLle
OQHY Ype3BblYaMHO Ba)KHYO0 0COBeHHOCTb. [poayKTaMu B3pbiBa ypaHoBOK 60MObI
ABNSAIOTCA pagnoakTBHbIE BellecTBa. [ocneaHne obnagaoT oTPaBASIOLMMM
CBOWNCTBaAMM B ThiCAYM pa3 bosiee CUNLHOW CTErNeHn, YeM CaMble CUJIbHbIE aabl (a
noToMmy - 1 0bbl4Hble OB). Mo3ToMYy, NPMHMMAsi BO BHUMAHWE, YTO OHW HEKOTOpOoe
BpeMs nocJsie B3pbiBa CYLLECTBYIOT B ra3006pa3HOM COCTOSHUN U pa3neTsaTcs Ha
KOJ10CCaibHY0 MolWadb, COXPaHss CBOV CBOWNCTBA B TEYEHNE CPABHUTENbIO
00JIroro BpeMeHu (nopsiika 4acoB, a HEKOTOPbIE U3 HUX AaXke U AHEN, N HedeNb)*,
TPYLHO CKa3aTb, Kakas n3 ocobeHHOCTeN (KosoccanbHas paspyLllarowas cuna unm
)Xe oTpaBstoLme CBOMCTBA) YPaHOBbLIX B3pbiBOB Hanbonee npueriekaTesibHa B
BOEHHOM OTHOLLUEHUN.

YpaHoBble B3pbiBbl OyayT obnagaTbh U APYruMu, TOJbKO 18 HUX CBOMCTBEHHbIMU
0cobeHHOCTAMMN, HanpuMmep, NOTOKN HENTPOHOB, MOTOKM BOAOPOAa (B Ciyyae, ecnu
B3pblB 60MObI Mpon3onaeT B BOAE) U T.4., Ha YEM Mbl B CJ/ly4ae HeobXxoammocTun, Tak
)K€ KaK 1 Ha Opyrux MoMeHTax npobsieMbl ypaHOBbIX B3PbIBOB, CMOXKEM
OCTaHOBUTbLCA NoapobHee.

KaHounpat dusuko-maT[eMmaTnyecknx] Hayk B. Macnos Kana[mnaaT]
dus[uko]-maT[emaTnyecknx] Hayk B.LLUnnHenb [5]

ABTOpPbI - COTPYAHUKN U[HCTUTY]Ta: PUINKO-TEXHNYECKUN
Hay4HO-nccneno-eaTenbCkum [HCTUTY]T AKkagemunm Hayk YCCP (r. XapbKos,
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KOMmoBckunim Tynmnk, ®TN): Xapbkos, npocnekT «[paBabl», 4OM «KpacCHbI
MPOMbILWIEHHUK>», Noabe3a 1, k. 4; oo 27/XI - MockBa, KpbiMckuin Ban, a. 10/16, kB.
76.

*IMmeeTca B BUAY M30TOM ypaHa C MacCOBbLIM YMCAOM 235 NN )Ke CMeCb N30TOMOB C
COACP>XaHMEM MNOC/IeAHEro U HeCKOJIbKO NMpoLeHToB. [MpwHey. aBT.].

[1] OTa 3asBKa 1 nocjieayoLme agpecosaHsl asBTopamu B bropo nsobpetelllln HKO
CCCP - cM. OKYMeHT

Ne 93. Ha nepBOM nCTe OOKYMEHTa - PErMcTPaunoHHbIN WTaMn YnpasaeHus
BOEHHO-XxuMmnyeckonm 3awmtol KA (1940 r.), a Takxe wTtamnsl HapkoMmaTa
6oenpunacos v MY npn CHK CCCP, oTHocawmecs K 1945 r. Takme »xe wTaMnbl U Ha
OBYX OpYyrux

[2] F'pnd npocTaesieH B.A. MacnoBbIM OT PYKU Mocsie MNoAroTOBKN OOKYMEHTA.

[3] Pe4yb npet o cTaTbe «KuHeTUKa LenHoro pacnaga».

[4] Nanee 3a4epKHYTO: yBeNMYEHO: O4HO CJIOBO BNUCaHo B.J1. MacnoBbiM OT pPyKu
HaZ CTPOKOW.

*XapaKTepHON 0COBEHHOCTbIO 3TUX paanoakTMBHbIX OB aBnsdeTcAa n To, 4TO KX
TPpYAHO 06HapyXnTb, Tak

KakK 3T0 B 60nbLLUNHCTBE CBOEM TBEpAble BewecTBa, He uMeroLwme 3anaxa. encreme
NX TaK >Xe CKa3blBaeTCs He Cpa3y W No XapakTepy HarnoMunHaeT OeNCcTBMe UNpuTa,
MPOSBASAACH AaXke, MOXKaNyn, ewle yepes 60/Wnn NpoOMeXXyTOK BpeMeHu (pedb npu
3TOM, pa3yMeeTCs, ugeT o TOM CJlyvae, Korga 3TW BewlecTBa nonagatoT Ha KOXY, a
He BHYTpb, 60 B nocsieaHEM Clly4ae cMepTesibHaa A03a 04eHb HeBenuka). [Mpumey.
aBT.] 3a89BKax N 0T3bIBax Ha HMX. 15 gekabps 1945 r. KoMaHOYIOWMA apTHANEpUEN
KA H.H. BopoHOB HanpaBwua 3aMecTUTeNo Hapkoma boenpunacos B.A. MaxHeBy no
ero npocbbe BCe 3a8BKU N OT3bIBbl HA HUX, OTMETUB, YTO OHUN «U3bATHI U3 arxmea
NaBHOro BOEHHO-XMMNYECKOr0 YNPaB/IeHNSA N0 MOUM yKasaHuam» (Al PO. ©.93,
0.21(46), n.298). 7 nekabpsa 1946 r. otoen nsobpetatenscrsa MBC Bblgan no aTomn
3a8BKe «He noanexawec onybiMkoBaHUIO aBTOpPCKOe

CBUAETeNbCTBO, 3aperncTpmupoBaHHoe B biopo nsobpetennn npu NocunaHe Cotosa
CCP 3a Ne 6353c». OT3bIBbl Ha 3a5BKY - CM. JOKYMeHTbI Ne 89,96.

[5] Cnepylowunii fanee TekcT gonucaH B.A. MacnoBbIM OT pyKMu.

Tom 1
Yactb 1
Ook. Ne 75, c. 193-196
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Wilson Center Digital Archive Translation - English

Claim for the Invention of V. Maslov and V. Shpinel "On the Usage of Uranium as an
Explosive and Toxic Agent"[i], 17 October 1940. Secret[ii].

As it is known, according to the latest results of research papers in physics, a high
destructive explosion could occur with sufficiently large quantities of uraniumiii]
(namely if the size of the uranium slug is much larger than the free path of neutrons).
This is caused by a very high speed chain reaction in the uranium that releases a
great amount of energy (it is millions times more than energy than that released
during chemical reactions in an ordinary explosion).

However, the difficulty of causing an explosion in uranium is that a non-explosive
chain reaction will occur before the quantity of uranium is increased such that its size
becomes much larger than the neutrons' path.

This non-explosive chain reaction occurs when the amount of uranium reaches the
critical mass (specifically, when the neutrons' path is comparable with the linear size
of uranium) leads to thermal self-regulation, which hinders the emergence of an
explosion.

Thus in order to create conditions for an explosion to occur, it is necessary to create a
critical mass for a shorter period of time than which is necessary for a chain reaction.
In the research paper which is devoted to conditions of chain reaction in Uranium
(Journal of Experimental and Theoretical Physics. 1940. Vol. 10, issue 5) Khariton and
Zeldovich write the following: "It is unlikely to correlate the acceleration time of
reaction and the time of conducting processes which lead to movement from critical
conditions (for example, during approaching of two Uranium masses each of which is
in subcritical conditions)"[iv].

The following proves that it is possible to make an explosion in Uranium and
demonstrates how it is possible.

From the above it follows that the main difficulty in creating an explosion of Uranium
is the necessity to concentrate, for a short period of time, an amount of Uranium
which is considerably bigger than the critical mass.

In order to make this, we propose to put Uranium into a vessel which is divided by
curtain walls impermeable to neutrons. The vessel should be divided in such way that
each separate, isolated section could contain the subcritical amount of Uranium. After
filling such a vessel, the curtain walls are removed and as a result we have a
supercritical Uranium mass. This will lead to immediate Uranium explosion. Acetyl
silver and similar explosive agents could be used as curtain walls. These materials do
not lead to the creation of gaseous products. Therefore their explosion will cause
volatilization of walls and will not lead to Uranium dispersal.

As an example of realizing such principle could be used the following construction.
The Uranium bomb could be like a sphere which is divided into pyramidal sectors. The
center of the sphere could serve as a vertex of these pyramids and the sphere's
surface will present pyramids bases. These sectors-cells could contain the amount of
Uranium which is slightly less than the critical mass. The walls of the cells should be
hollow and contain water or other water containing material (for example, paraffin).
The surface of the walls should be covered by an explosive agent containing
cadmium, mercury, or borium. These are elements (for example, acetyl of cadmium)
which considerably absorb neutrons which are slowed by the water layer. The
presence of even small amounts of these materials will make it impossible for
neutrons to move from one cell to others, and therefore it will make a chain reaction
occurrence impossible in the sphere. An explosion of the buffer layers could be made
using one of the mechanisms in the center of the sphere when it is necessary. As a
result of the layer volatilization which contains cadmium, or borium, or mercury the
supercritical Uranium mass will be created for less than 10-3 second, because the
speeds of explosions could reach thousands meters per second. Such speed could be
enough to prevent chain reaction and[y] thermal self-regulation when the critical
Uranium mass is reached.

Therefore the result of starting the walls explosion (even earlier than they will
explode entirely) is the explosion of the entire uranium mass. Increasing the content
of such bomb could be easily reached by increasing of its radius (in this case the
number of cameras should be also increased because their size should not exceed
the concrete measures which are defined by critical conditions.
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It is necessary to say that it is possible to construct other types of uranium bombs in
addition to the one which is proposed here. For example there is no need to use only
explosive agents which don't create gaseous products for the curtain walls. In order
to prevent the dispersal of Uranium, these products could be put along the walls of a
shielded cell. The shielding of these cells could have any depth because iron is totally
transparent for neutrons.

We should note another very important feature of a uranium explosion in addition to
its high destructive capacity (probably it will not be a problem to construct a uranium
bomb which will be sufficient to destroy such cities as London or Berlin). As a result
of a uranium bomb explosion, radioactive substances are created. It has a toxic
capacity which is thousands times greater than the strongest poison (and thus
ordinary toxic agents). Therefore, taking into account that after a explosion
radioactive debris will exist during a certain period of time in gaseous form, and that
it will spread across a vast area while keeping its [toxic] capabilities for a relatively
long time (for hours and for some [fission products] even days and weeks)[vi], it is
difficult to say what feature (high destructive capacity or toxicological characteristics)
is most attractive in this regard militarily.

The uranium explosion will have other unique features, for example, flux of neutrons,
flux of hydrogen (if the explosion occurs in water), etc. If it is necessary we will be
able to consider these issues as well as other issues of uranium explosions problem in
more details.

PhD in Physics and Mathmatics V. Maslov
PhD in Physics and Mathmatic V. Shpinel]yii]

The authors are research fellows of the institute: the Research Studies Institute for
Physics and Technology of the Academy of Sciences of Ukrainian Soviet Socialistic
Republic (Kharkov city, Yumov blind alley, IPhT); Kharkov, Pravda prospect, house
"Red Industrialist", entry 1, flat 4; before November 27 - Moscow, Krymsky Val street,
10/16, flat 76.

[i] The authors addressed this application as well as the next to the Bureau for
Invention of USSR National Committee of Defence - see document no. 93 the history
docket "Atomic Project of USSR" [note by editors of Atomic Project of USSR"]

[ii] This label was written by V. Maslov himself, not by governmental authorities which
did not understand then the sensitivity of ideas which were proposed in the letter
[note by editors of Atomic Project of USSR"]

[iii] We mean Uranium 235 or a mixture of isotopes which contains several percent of
Uranium 235 [author's note]

[iv] The authors mean the article "Kinetics of chain fission" [note by editors of Atomic
Project of USSR"]

[v] Than the word "increased" is crossed out. One word over the line is handwritten
by V. A. Maslov [note by editors of Atomic Project of USSR"]

[vi] The typical features of these radiological toxic agents is that it is difficult to
detect them because these are mostly solid materials which don't smell. The behavior
of these toxic agents is similar to that of mustard agent. They poison even after
longer time (of course we mean that case when these agents drop on the skin, not
orally, because in such a case the lethal dose is very small [note of the authors]. On
December 15, 1945 the Red Army Artillery Commander N. N. Voronov sent all
applications and their comments to deputy people's commissar for ammunition V. A.
Makhnev at his request. N. N. Voronov noted that they "were unfiled from the archive
of the Chief Military Chemical Directorate according to my instructions" (The Archive
of the President of Russian Federation. Fond 93, file 21 (46), page 298). On December
7, 1946 the Department for Inventions of the Ministry of Armed Forces gave on this
application "author's certificate which must not be published and which was
registered in the Bureau for Inventions of USSR State Planas no. 6353c". See the
reviews and comments of this application in documents 89 and 96 of the history
docket "Atomic Project of USSR" [note by editors of Atomic Project of USSR"]

[vii] The following text is handwritten by V. A. Maslov [note by editors of Atomic
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Project of USSR"]



