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Note by the General Manager
1. Attached for the consideration of the Commission on
Wednesday, December 10, 1951, is Part III - Weapons - of the FProg-
ress Report to the Joint Committee. As stated in AEC 129/36,
containing the body of the report, this part will be transmitted
to the Joint Committee as a separate document, l

ﬁi 2. Shortly after the preceding progress report was trans-
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mitted early last June, the Executive Director of the Joint Com-
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ggg;igggfaf June 25, 1951, (sece Appendix) to present charts in future
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SR < bers, the scheduled and actual progress in the weapons program

Q [l in a manner similar to that for the fissionable materials progranm.
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3. One chart along these lines is included in Part IIT.
Two other charts have also been prepared, but for security'
reasons it 1s recommended that they not be Included in the report
to be transmitted at this time. They will be available for the
'infofmation of the Commission when Part IIT is considéred. It
has been suggested that the additional charts might be shown to

the Joint Committee at a special meeting.

M. W. BOYER

General Manager

When separated from enclosures
handle thils document as.......
PR EA S FEONEY

S D @rﬁmm TRlsial
M LIRS T




This documcnt consists of 25 pages

Copy Ro.” ] of 14 Series A
T

_SECRET

PART IIT
WEAPONS

1. The immedlate objectives of the weapons program for ac-

complishment durilng 1952 are to:

i

a. Construct and test a large-scale thermonuclear
device In the Pall of 1952,

b. Make the Mark 6 operable and begin stockpiling
the Marks 5, 7, 8 and 9 fisslon weapons in the first
half of 1952.

c. Complete the constructién of and begin

operating major new research, development, productlon

and storage faclllities. ‘

2. In addlition to these short-range goals, the weapons
program will continue to proceed as rapidly as feasible in
developing new [ission weapon models, in Ilmproving the qualilty
and performance of weapon components and incorporating improved
components In the Stockpile, and 1in conducting such full scale

weapon development tests as may be required to further the

weapons program.

3. The majJor events of the peried may be briefly mentioned

here, ‘Stockpiling of the Mark © weapoﬁ began in August 1951, but

~RESTRICFED-DATA—
This document contains restricted data as
defined in the Atomic Energy Act of 1946,
Its transmittal or the disclosure of its
contents in any manner to an unauthorlzed
person is prohibited.
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-the weapon 18 not yet operable because of difficulty with the

electronic portion of the fuze,

The full &cale tests performed in Nevada in

“October and November 1951 (Operations BUSTER and JANGLE) gave new
Information for weapon development purpeses and included for
the irst time surfnace and underground detonations. A large

scale thermonuclear device having an ecstimated energy release of

&

1-15 megatons TNT eguivalent is belng designed for testing at

Eniwetok. ' "

Weapon Production

4, & major part of the production effort has been devoted
to making new components and incorporating these into the stock-
pile ("conversion programs') and to initiating production opera-
tions on the Mark 5, 6, 7, &, and 9 weapons.

~Mark 4 Weapon. (Implosion-type bomb; outside diameter 60 inches;

approximate weight 10,800 pounds)
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6. Other modificntions to the Mark 4 weapon have been
continued. These inciudo principally the change to & new
antenna nose plante of reduced weight, and the addition of a
specinl device to the present electronic fuze, designed to
detect an enemy attempt to jam the fuze by electrbnio means and to
delay complete arming of the fuze if';amming is present.
Mark 6. (Implosion-type bomb; outside dinmeter 60 inches;

o approximate welght 8,500 pounds)

7. Production of this weapon began in August, 1051. 4
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Tom Initiator

g, Conversion of the stockpilile of nuclcar cores to
adccommodate the new smaller initictor, called Tom, which was

stnrted in October, 1950, hrs been completed.

lo.vThe permissible lower limit of radioactivity for
initiators hns been reduced to half the previously specified value,
On the basis of statistical probobility, the change will result
in o slight increase in the nverapge yield of weapons. This
modification appreciably reduces the amount of poloniﬁm which

must be produced to maintain initintors in the stockpile.

| Fractional Crit Core

fibee Fuze

12, The new electronic fuzc {ibce), which has been produced
for use In the Mark 5 and Mark 6 bombs and which may be used in
the Mork 7 and Mark 12 bombs, wns designed to gilve maximum
protection from the possibility of enemy jamming\and is a highly

complicated device. Several difficultles have become apparent
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in the production model which have delayed its approval as an
operational item. Every effort is being made to resolve the
troubles as rapidly as possible. A special team of about 65 per-
sons‘at the Sandia Corporation is devoting full time to analyzing
the difficulties in the fuze, and the manufacturer 1s assisting in
the effort. In addition, a number of the fuzes has been turned
over the the Armed Forces for indepeﬁdent study and analysis at
each of the three service laboratories - the Army's Evans Signal

Laboratory, the Naval Research Laboratory, and the Air Force's:

' Wright Alr Development Center.

Plant Faciiitiggl/

13. Construction work at the Pantex Ordnance Plant (Project
ORANGE) near Amarille, Texas, is scheduled to be completed in
June, 1952. Following a shakedown period, full production is

scheduled to begin in September, 1952,;5

14, The expanded H.E. facllities at the ITowa Ordnance Plant

(Project SUGAR) are scheduled to be completed in April, 1952, and
this will about double the capacity of the portion of thils plant

used for AEC work.

15. By mid-1953 further cépacity for high expl@siveé proeduc=-
tion and non-nuclear assembly work will be required 1n addition
to that being provided at the Towa Ordnance and Pantex plants
because of dncreased millitary requirements for non-nuclear
© assemblies of'several models. The extent and proposed iocation»

of the expanded capaclty is presently under consideration.

1/See Appendix "B" of Téin report for constructlon progress sched-

ules.
RN = 79
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16, Work at the Rocky Flats plant (Project AFPLE), necar
Denver, Colorado, 1s procceding satisfactorily. Assembly of
‘nuclear corcs is to begiﬁ there in Aprill, 195%2. The plant 1s

“scheduled to be completed in January, 1953.

Weopon Development

Thermonuclear Program

17. Theoretical work, as well as an extensive amount of
laboratory experimental work, has continued on the thermonuclear
problem. The result of the two thermonuclear tests at Eniwetok
in May, 1951, and of the subsequent investigation 1s that the
>decision has been made to construct o large-scale experimental

thermonuclear device and test it at Eniwetok in the fall of 1952

(Operotion IVY).
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19. This device will not use lithium 6, but Calculations and
laboratory experiments indiente it will be required in quantity"
for usc in other designe of thermonuclear devices, A pilot
plant for scparating this isotope is in opération at Oak Ridge,
and o plant capable of producing the material in quantity 1s to

be constructed at Ock Ridge for operation by about January, 1953.

20. 4 posslible range of yield for this device has been
estimated at between 1 and 15 megatons TNT equivalent, or 1,000
to 15,000 kilotons TNT equivalent; this would be 50 to 750 times

e s n

the QO—kilotonkyield of the Nogasaki-type atomic bomb.i

21, 4 speclnl group has been established at the Los Alamos

Scientlific Laboratory to coordinate and direct the design and
construction effort on the test device. Additional theoretical
work:must E@ done, and the results applied to the design and
construction work, which is Just beginning. Procurement of many
critical materials and parts must be accomplished, and new
technicnl problemskmust be solved, including for the first time
the preparation and handling of large quantities of liquid

deuterium and liquid’hydrogen, 3 major undertaking in 1tself.

o~

22. In addition to the 1952 test project, coﬁsidoration
contlnues to bé gliven to all feasiblc avenues of approach to a
thermonuclear weapon. (One approach which appears promising
involves the use of lithium &, which is discussed above.) This
work involves fundamental theorctical investigations, célculaﬁions
of the performance of different systems, experimental physical
measurcments, and other laboratory and enginecring work in a

varlety of {ields, such,as cryogenilcs, metallurgy, chemistry, etc.
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23. Tritium Production. BPasced on an over-all appraisal of

the nceds of the thermonuclear program, the possibilities in
.fission weapon development, and Filssionable material requirements
for weapons, the Commisaion dccided,Awith the concurrence of the
Department of Defense, (2). to discontinue the enriched U-235
loading of the H plle at Hanford for tritium production, (5) to
continue to use the excess reactivity of pile H, or 1its
equivalent, for tritium production, and {c¢) to use the exccess

reactivity in four of the Hanford piles, or the equivalent, for

vthe production of uranium 233, dilscussed latcr,

Fission Weapon Development

2%, Condenscd development schedules for the several
fission models arce shown in the adjJoining chart. The status
and progress of work on fisslon weapons, by weapon model 1s as
follows:

Mark 5. (Implosion-type bombj oﬁtside dliameter 45 dnches;
approximate welight 3,100 pounds)

2hH. Productlon of Components has been In progress for
several months., Weapon operabilitj willl be dependent on
dellveries of the assocliated test and handling equipment
required for this model; In general, deslgn of test and
handling egulipment for a given weapon cannol be frozen until
design of the weapon has been finally established; hence,’
production of the éssociated eguipment, much of which is special
electronic apparztus, tends to become the controliiﬁg factor in

~achieving stockpile operability. Initial stockpiling of bombs
Wl]] bcgin in Febru ry 1652, and the operational stockpile date
o is May 5H, 1952,

v rcﬁﬁ TN v SrAre
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Mark 7. (Implosion-type bomb; approximate outside diameter
30 inches; approximate weight 1,600 1bs.)

26, The production model was given a full-scale test at

JOP SEEREF-
SECURITY INFORMATION

SCHEDULES OF DEVELOPMENT
FOR NONNUCLEAR WEAPON ASSEMBLIES
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1—Placepient of orders, tooling, and fobricttion of sub-ossemblies. o : . :
2--Digflculties with electronic test equipmen? and the fuzing system have deloyed the operotionol stockpile date to February 1, 1952,
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~ 29. Gun-type weapons can be made smallef in diameter than
the: implpgion—type. The requlrement for this bomb arose from
the desire to have a ﬁéapon which could be delivered by small
aircraft which could not carry thoe Smalleét impleosion-type
weapon (Mark 12) under development. However, the priority now
given to this model is low since the potential advantages to
be gaincd from work on other models are much greater. Develop-
ment work on the Mark 8 and Mark 11 may be cxpected to contribute
information of use in the development of the Mark 10. Th@
tentative date for initi&lﬁgtockpillng of thiz weapon 1s eafly

1955.

Mark 11. - Dee
g — ; L Gl

30, Wind tunnel tests arce boeing made on various con-

figurations of the ballistic case. The scheduled stockpile

date is early 1955.

e

Mark 12. 1

N . 3 : : .
21. The approximate slze of this weapon has now been

cstablished, the cutside diamcter to be about‘QE inches.f

Full scale tests are expected

to be conducted at Nevada In the $pring and again in the

fall of 1952. However, the deslgn of this wecapon involves so

many variations from carlicr implosion models that first deliveriers
to the stockpile arc not schuduled to be made unﬁil October

1953.
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Mark 13. (Implosion-type bomb; previously designated "Improved
60-inch weapon. )

32. Poscible improvements to the Mark 6 bomb which are
under conmidgrati@n for the future were mentioncd in the
preccding progress report.  The offort at this stage consists
principally of work on nuw campcn%ntﬁ,’for example the external

Cinitiator. Increasing the length of the bomb from 128 inches
(the iwngth of the Marks 4 and 6) to 145 incheS‘is desirable,
but this is controlled by bomb bay size in aircraft. The date
when alreraft with larger bomb bays will become available in
sufficient numbers therefore influences the design of the
weapon. Stockpiling of the Mafk 13 is tentatively scheduled

to begin‘early in 1954,

33. Other major development activities in the field of

fission weapons are as follows:

24, Upanium 232, Uranium 233 1s a fissionable material

which, in ordinary Implosion weapons, would probably be somewhat

legs effective than plutonium but considerably more effective

than U 235. J§ 5

j‘g;??;)
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36, If desired, uranium 233 could be produced to some

extent in the Savannah River reactors, at a sacrifice in tritlum
production. TIn addition, conslderation is being given to the
construction of a "converter" pille to convert uranium 235 to

uranium 233.

37 Smallcer Nuclear Cores. A list of nuclear cores, with

pertinent data, ic given in Table I for reference purposcs.

38. Plutonium cannot bc used in the gun-type weapons

(Mnrk 8, 9, 10, and 11) becnusc of 1ts higk agutron background and

“resulting large proedetonation probability. Nor
nn

()

 The‘production
of the Mark 8 and Mark 9 in appreciable numbers in 1952 will
therefore entail a sizeable diversion of uranium 235, and re-

sult in a temporary "cxcess" of plutonium. Ggﬁ

e

4O, Nuw High Yicld Nuclear Coro. . pgajdf
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T:ble I - Nuclear Core Types

41, B

xternal Initiator. 4

>

™\

o

;At least one type of éktérnal‘initiator is to

i

be ready for full-scale testing in the spring of 1952. The

advantage would be 1in starting the nuclear chain reaction at
a2 more nelarly optimum time during the implosion than can be

done at present and thus increasing the encrgy release. An
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external initiator would be particularly important if hollow
cores of fissionablc material were to be needed for a very
hirgh yield implosion-type weapon of the order of 500 kilotons

TNT equivalent, now under development.

4o, Long-life Initiator. Several cxperimental initiators

have beéen produced from actinium 227, which has a half-life
many times longer than polonium 210, the radiocactive lsotope
presently being used in initiators. Additional development
work 1s regquired, however, before an actinium initiator can

be recommended for stockpile use.

47, High Explesives and Detonators. The extensive re-
search and development c¢ffort on high explosives and detonators
has producaed a number of improvements, including the cored H.E.

development mentiocned above. ]

%giébdevéiopméhtkmdkes possible a thinnéf 1ens syStem; providiﬁgﬁ
more space for the lnner portion of the H.E. sphere inkimplosion-
type weapons, which in turn makes possible greater compression of
the corc and thus greater yield from the same amount of fission-

able material.

44, The proportion of RDX explosive in the RDX-TNT
mixture can be increased, which will also givé somewhat greater

compression and a corresponding increase in yleld for the new

models.

‘This technique is particularly important

in the development of implosion-type warheads for rockets and




