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—— 1 .ﬂa.‘hamed ptm'l 5P, )

1. This report is presented by Mejor General L. R. Groves in
behalf of the Military Policy Committee. It has been approved by
Dr. V. Bush, Director of 0.8.R.D., Cbhairman, Dr. J. B. Conant, his
alternate, and Rear Admiral ¥W. R. Purnell, U.S.N. Major General ¥. D.
Styer, U.S.. left the country just before the report was prepared.
O. PREVIOUS REPCRTS

1. The last report on uranium atamic fission bowbs was made to
the Chief of Staff, the Secretary of War, and the Vice President om
L February 19LL. The Secretary of War and Dr. Bush discussed the report
with the President who read it in ite entirety and approved the recommenda-

tions contained therein. Thess were: -
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8. Tbat this program continus to be carried forvard vigarously
and that it continue t¢ be given the highest priorities and Kilocations

r_HR~w NARA, Date qlgféo oo materials, equipment and personnel;-with a view to scoomplishing
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the desired end at the earliest poseible dats.
b. That the Belgian Govermment-in-Exile be strongly encour-
thohamthonoponimottho&inkolobnﬂminthoklzm

Congo. .
¢. That the highest authorities in the United States and the

United Kingdam take such steps as may be_pne
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joint control of the EFelzian Cenge wranium and derosits involving

similar poli-ical consicerations, not only Jor the period of the

o e e

war, but for all time to come.

2. a. The program has continued to be carried forward with the

utmost vigor. Construction of production facilities is proceeding
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at the expected rate. As each unit of a major plant has been com-
pleted it has been placed into operation. A relatively small
auxiliary plant, using the thermal diffusion pfocess developed at
the Naval Research lLaboratory, is being constructed to improve
production rate and to insure aga:!.ns"f. possible delay. .

+ b.  The machinery necessary for the reopening of the Shinkolobwe
Mine has been ardered by the Belgia.ns.A

¢. An agreement has been executed between the United States

and the United Xingdom providing means for securing joint contrel
of uranium in the Belgian Congo, the largest and richest known source,
and other countries. A joint govermnmental agency has been established;
this is known as the Combined Uaterials Trust. Joint negotiations
with the Belgian Government have been underway for a number of months
and although general agreement in principle has been reached no formal
agreement has been concluded. Our relations with the British and
their cooperation in the entire effort remain entirely satisfactory.

ITI. TYPES OF ATOMIC FISSION BOMES ~

1. There are two atomic fission explosive materials which we are
planning on using in these boumbs:
4. Uranium 235. Code Name: %25%. The lighter isotope of

1.'-‘|mlﬂ‘-‘zw -
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still unknown but our ressar:n is =rn:inuously narrowing the range of

the probable unit amount. It must be erphasized that unless a certain
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of a previously unvnown element wransmuted from uranium. z
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2. The quantity of material which will be needed for a bomb is )
g
r
<
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amount is assembled in a proper gecmezrical form the material will not
explode at all. This minimra amouni required for an explosion is known
as the critical mass. Depending upoa a number of factors, particularly
the geometry, this amount would vary fron SEENNEENEEREREEN 2nd the ex-
plosive effect from 500 to 2,000 tons of THT per kilogram of atomic fission
material. |
3. Two types of atomic fission bombs are being developed:
a. The Gun Type.
b. The Implosion Type.
L. a. The Gun Type Bomb is enclosed in a cylindrical casing

about 10 feet in lenzth and of varying cross sections, the diameters
of which range from 1% ft. to 23 ft.; its total weight is 10,000
pounds. Within the cylinder is a 64* gun, a heavy metal receptacle
or target, a projectile, various auxiliary apparatus and elaborate
fusing devices. The projectile, composed of the atomic fission
material is fired into the matching target which is made of the same
material. The seating of the projectile in the target creates the
more than c¢ritical mass of the material which is necessary for the
explosion. A source of neutrons is arranged to trigger off the
explosion as the projectile seats itself in the target.

b. The Implosion Type Somb Bomb is enclosed in a casing with a

hemispherical nose, 5 ft. in dia:aeter!_{rom gg,ch it tapers down to
2O Nk
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a diane‘er of atout > ft. The overall lensth including stabilizer

fins is akbout ¢ ., the total weight is 11,000 pounds. Within the

outer casing is a spherical shell of about T o torpex,

or sizilar type of explosive, surroundin: an inner hollow meial sphere,

the tamper, which in turn is lined Wity a thin layer of the atomic
fission material. Also included in the bomb assembly are the neces-
Sary auxiliary apparatus and elaborate fusing devices. The torpex,
or similar explosive,is detonated in mny points so as to produce a
spherically symmetrical explosion. The inward force o:f the explosion
brings together with great velocity the atomic fission material in
the farm of a ball and then compresses this ball, thus forming a more
than eritical mass which expledes spontaneously.

L. Both types of bombs will be provided with a variety of
fuses to insure detonation as well as to insure camplete scattering
of the atamic fission material in the event it should mot explode.

FACTCGRS AFFECTING TACTICAL USE
1. a. Both types of bambs can be carried in a B-29 airplane with

reascnable alterations of ths bomb bay and release mechanism. Dunzny
bamb tests have already been made using a modified B-29. Necessary
arrangements have been made with the &mr of the Army Air Forces
to provide the aircraft which will be required for combat operations.
b. It will be hecessary to assemble the bomb at the base Irom
which the plane leaves on its actual bombing mission. This final
assembly involves the introduction of the atomic fission material
which obviocusly must be handled with many precautions., This will

N
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scientists and technicians tocsiner Wilh specia- lateratery €357 =
ent and test instrumenis. Such a group will te availatle. The torb =
=3

must be acsompznied in fiipgns Ly cne or bwe specizlly traired scieniizts T
e. For maximum effectiveness thne bomb shoulsd be exploded at -

- -

m
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a caisideratle heisht above the ground. This heizhy will depend on
the size of the expected explosion but will be of the order of 1,000
feet. 1In order to insure the gafety of the plane from the explosion,
the bomb must be dropped from at least 20,000 feet. The fusing is

designed to insure the explosion at the desired height.

V. STATUS CF DEVELOPMENT

1. Gun Type Bomb using rogn . The production of effective gun type

bombs using "25" now appears to present no pajor difficulty. He are coo-
fident that a warkable torb can be constructed as soon 35 the material is
available in sufficient quantity. It will require -kilograms of mas"
for such a bomb, the efrect of which would be equivalent to about 20,000
tons of THT, and would produce nClass B" damage to 754 of the buildings
over an area of 5 to 10 square miles. Beyond this area the nClass B
incidence would decrease: the total area in which 10% of the buildings
would suffer "Class B damage and in which general damage wounld be wide-
scread is estimated at between S0 and 100 square miles. "Class B" damage
is damage to first class structures of a degree requiring major repairs
to make them habitable. pased on present knowledge we would be willing
to recommend the dropping of the first bomb in combat operations without

prior test.
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1N & fun time bomb becauss o a Spontane:is neoom-- S=—=<si:in, which woulg

Cause the nuclear reactiorn to start befor: t-g sTRlEiille was Froperly

‘seated; as a regm): t tae explosion woulg be s Snano, -iiz unerpected
properiy of plato'nun Was not Previously ir e~ T2lilse . aas only been

pv-oduced m m"roscop:x.c \.qa:ztltles by Deans ¢ & sroliomen waere the radia-

tion 1ntensity ¥as far below that of the wraz:ix Zils ~2¢essary in the

Y

large-scale productjon of "L9". It has now tee- Sisecvered that at this

hecessary high int.ensity_ of radiation an unsuspectec, and unwanted, isotope _

| is produced which Spontaneously emitg neutrons .

) 3« Imploaion Iype Bomb Using m2om ar sloe, wg -2 difficulties dug
to the spontaneous neutron emission from plutonina & 2oL affect. the -use
of 199 in the implosion meuhod. There 3pPRATs to T bt little doubt

- pro.du;:ed; a.lthéugh t'.here are several problemc i sizmzaction with this type
on Which furthep :eseawch and experimentation ST 2 derformed if the _
quantities of 25w o njon required are not ic e ei:essi'}e. 'I'her'é is
every indic\ation that an implosion type bombk can re ;es—;gned with efficien-~
“cles and eff_activeness much grgatgr than the = trre but the first models .
23y not be greatly superior, ' S

It experiments, which shoulq be carlete: wnig -22s Jall) are
moderately Successful it should be possitle e desi = an Implosion type
bomb using about_ of m25% or abogt of mlon Whit-:h
‘should be equivalent to a minimum of 5,000 tons ¢~ T and capable of
Producing nClasg pn damage to 75% of the buildings sver ap area of 2 to

5 square miles with lesser damage “over an area of = o sqQuare miles,
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& experiments are Rizhly successf ol 14 rae be Leoscilie ta re_.ce the

azount ¢f w25 from tnat given atove tc zbout ‘ ang the nycw
to about_ Thus, implesion bogt €xireriments which should

te comrleted this fall will have an important bearinz on waat car be e:-
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rected in the way or ericrrance, and when thiis par+ ¢f *he rogram will
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reach the point of military effectiverness. Unlike the gun type tomb 1t
will probably be desirable e make a full scale test explosion of this
tomb before drbpping the first one in combat. This is because of the
many departures from known practices in this unusual but potentially far

superior bomb.

1

VI. WEAPON PRODUCTION SCHEDULE

On the basis of our present schedules for the production of
material and assuming reasonable success with experiments yet to be cop-
ducted, the following schedule of atomic bombs avai.lal;le in the United
States should be met;

2. From March 19LS through June 1945 - SR implosion type

bombs capable of "Class BE" destruction to 75% of the buildings over

an area of 2 to 5 square miles, with a lesser damage over an area of
20 to 50 square miles. First bomb preceded by one full scale test -
31 March 1945, This date might be mb;ed forward one month if develop-
ments were favorable,

b.  From July 19L5 through December 19L5 — S ::)0:10n
type bombs of the same size as in a above.

S+ Alternate to a. and b. above. If experiments yet to be

conducted with the implosion type bomb do not fulfill present
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expectaiions and we are required to rely upon the sun tore ajone,
the scredule given above under a. and Y. will not apply ani the
fellowing will replace thenx:

From July 1SL5 tircush December 15L5 - QP zun type tonbs

capable of "Class E" destruction te 755 of the tuildings over an
area of 5 tc 10 square miles, with a lesser damage over an area of
50 to 100 square miles. First bomb without previous full scale
test - 1 August 1945. This minimum schedule can now be put forth

with assurance.

VII. ESPIOMAGE

‘ There have been definite indications from time to time of
cantinuous espionage efforts by the Russian Govermment in connection
with the work being carried on at the Universit:;r of California on the
development of the electromagnetic method of producing "25". Definite
indications of espicnage activities abroad by the Axis nations have been

uncovered, but no determined effort has yet been found to have been

made in this country.

VIII. GERMAN ACTIVITIES WITH ATOMIC FISSION

Active work on atomic fission in-Germany dates from early 1939.
Through 1941 the work appears to have been confined to scientific research
and development. Sometime during 1942 the research disappeared from public
view and it was felt by many that the work had been abandoned. Our
intelligence indicates that this is not probable. Late in 1942 the Germans
moved 700 tons of uranium oxide, the total stockpile, from Relgium into
Germany. Various scientists of the highest stature have been reported to

be working on this problen at secret gmrerment installations in southern
—_—
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Germany. If the enemy has made an active anc uninterrupted effort
it is a possibility that he could be ready in the near future to use

the weapon on a limited scale.

TX. RECOMMENDATIONS

It is recommended that this report be shown personally and
jnformally to the other three members of the Joint Chiefs of Staff.

For the Military Policy Committee:

- L. R. GROVES,
Major General, C. E.
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