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Timetable of Mk 31/37 Events

Mid-1953 Development of gas boosting offers possibility of small-dismeter
atomic devices. .

(b)(1), (b)(3)

k/1k/5h Military characteristics for boosted air-defense warheads uith
© dismeters of 22 and . 30 inches issued.

12/13/54k = Army requests that AEC develop Mk 7 and 30-inch-diameter war-
heads for applicastion to NIKE missile.

1/12/55 éivis:.on of Milita.ry Application authorizes develomment of 30-
: inch-dismeter warhead.

3/11/55. / Sante Fe Operations Office issues scope of work covering design

of adaption kits for Xw-7 and 30 -inch-dismeter wa.rheads for
NIKE-B application. :

(0)(1), (b)3)

6/2’4/55 Assistant Secretary of Defense requests feasibility study of
o high-yield warhead for NIKE-B.

8/31/55 Division of Military Application requests deVelopment of high—
. X ¥Yield warhead for NIKE B.

(b)(1), (b}(3)
1/27/56 Hish-yleld XW-37/NIKE-B program approved for developnent by the
SR Assistant Secretaly oT Defense. .

{b)(1), (BX(3)

6/27/56 ‘Sandia presents proposed ordnance characteristics of xw-31/37
i to Special Wespons Development Board.

9/17/56 XW-31 becomes the XH-31-Y1 and XW-37 becomes the XW-3L-Y2.
Decision made to use uranium-235 in nuclear assembly of XW-31
rather than composite assenbly of uranium-235 ‘and Plutonium.
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_ '10/18/56'

10/25/56

. 11/15/56

9/18/57

6/58
10/58
10/59
6/60 R
6/60
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. Proposed ordnance characteristics of the XW-31/37 NIKE-B aPPll-

cation forwarded to Div:.sion of Mllita.ry Application.

Recoxmnenda.t:.on made that XW-31-Y2 be authorized for narrisge
with the HONEST JOHN missile. : :

NIKE-B nomenclature changed to NIXKE HERCULES.

(b)(1). (0)3)

Design-release report of XW-3l presented to Special Weapons
Development Board.

(b)(N), 0)(3)

Design-releese report of NIKE HERCULES adaption kit published.
Mk 31 Mod O NIKE HERCULES beccmes operationally evailable.
Mk 31 Mod O/HOHES‘I‘-JOHN becomes operationally available.

Final evaluation of Mk 31 Mod 0 Wa.rhea.d published.

" _Final evaluation of Mk 31/NIKE HERCULES a.ppl:.cation publ:.shed.

Mk 31 Mod 1 (Atomic Demolition Munition)

10/21/58

4/15/59

6/60

Military characteristics for the Mk 31 Atomic Demolition Muni~-
tion issued. .

Albuguerque Operations Office issues authorization to proceed
with Mk 31 Mod 1 development.

Design release accomplished.

)
Z
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9/60 " Early production started.

12/7/61 Final evalugtion report of Mk 31 ‘Mod 1 Munition a.ccepted by
Field cqnmand.

Mk 31 Mod 2 Warhead

- 3/59 Sandia proposes :anorpora.tion of handling sa.fety devices in
Mk 31 Warheads.
.9/59 - Mil_itéry Liaison Cormittee accepts p.féposal.
/ 6/62 Mk 31 Mod 2 Warhead design released. '
3/63 - Eerly production of Mk 31 Mod 2 Werhead. -
9/13/63 Final development report accepted by Field Command.

CROSSBOW Application

9/ 53 - Study of applicable warheads for CROSSBOW missile started.
9/23/s%  Marriage progrem for xw-'?/CROSSBOH approved.
1/55 . Study report recommends that the XW-31 Warhead repla.ce the xw-'{

for the CROSSBOW application.,

3/3/56  Assistant Secretary of Defense authorizes development of Xuw-31
. Werhead for use with CROSSBOW.

1/2k/57 CROSSBOW application canceled due to missile problems.

ok '"'ﬁr;;ﬁ/"r A U CLAQQIFEEU
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Eistory of the Mk 31/37 Warhead

This progrem began in mid-1953, when development of gas boosting offered
promise that efficient small-diameter atomic devices might be created. ®Y. ()3

This design would have to meet requirements of immedate
readiness, high-g loading, high-altitude functioning, and maximum economy of
fissionable materiai. M ®®

‘Tentative wllitary characteristics had been proposed by the Military Liaison

Comuittee for boosted air-defense warheads with diameters of 22 and 30 inches,
and these characteristics vere refined and formally released April 1h, 195&.3
The 22-inch-diameter device became the Mk 30, and the 30-inch-diameter design,

which will be discussed in this history, became the Mk 31/37.
®)(1), (b}3)

The weapon
~would be able to withstand single-mission flights of 2 hours and a total
flight time of 50 hours, and temperatures from -55°F to +165°F. The firing
system would be capable of operation at all altitudes from sea level %o
100,000 feet. The nuclear insertion system would provide arming within a
* period of 6 seconds, and safing within 3 seconds. The weapon would be ‘gble
to remain in a state of functional readiness for a period of at least 30 day S-h

'rw'“
vr\rﬁ”’ﬂ QQQTT‘ .
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This 30-'inch-'diameter warhead was discussed in a meeting of the Joint Commit-
tee on NIKE-B Warhead Installations May 12, 1954. It was felt that the XW-7
| high-explosive System could be used, and that no safing problems existed. I‘l;
was noted that this design would result in fewer restrictions on the missile
stockpile-to-target sequence than the XW-7 Warhea.d.5 ‘

mbsequentﬂy,. December 13, 1954, the Army requested that both Mk 7 and 30-
inch warheads be developed for HiDCE application. This request was fofwarded
to Sandia by Santa Fe Operestions Office as ‘interim guldance, although it was
noted that formal Military Liaison Committee approval of the 30-inch warhead
merriage program had not as yet been received. However, there was a need for
this warhead, even though yield, dimensional characteristics, and identifica-
tion of cerriers were not definite, snd the progren was placed in full
development. It ves felt that the Military would eventually replace the XW-'Z
with the 30-inch design. Thus major effurt would be placed on the latter,
making certain, however, that a suiteble warhead would be ready in time to
meet the missile a.vm.labxl:.ty date. 6

The Division of Military Application notified Santa Fe Operations Office

January 12, 1955, that the Military Liaison Committee directive of April 1k,

1954, had only sugsested that the 30-inch werhesd might be sdaptable to the

NIKE-B. This was not considered to represent a fimm requirement for the

miss:.le-warhead combination, but development of the warhead itself was obvi-
~ ously required. 3

The warhead was discussed in a Special Weapons Development Board meeting
January 12, 1955. The principel purpose of the NIKE-B was surface-to-air
‘attack of enemy aircraft, but it was felt that a secondary surface-to-surface
mission would be desirsble, having either air or contact burst.

It was noted that high accelerations during nuclear insertion and the require-
ment for an extremely rapid retraction of the capsule on the downward leg of
the flight| of 2 malfunctioning missile would tax the capabilities of existing

inflight insertion mechanisms. Air motors, powered by bottles of compressed

L BANALIV.ES o TT‘TED
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air, were belng studied, as well as a barrel-cam mechanism whose operation
was similar to that of a lipstick container.

Since.ﬁhe missile might be required to meke rather rapid changes in direction,
some of ﬁhich might increase the angle of attack of the missile to as much as
30 degrees, a zero angle of attack or swivel probe was required to provide an
accurate pressure-sensing system. Barometric accuracy was important, both to
initiate. nuclear retraction as close to the ground as possible in the event
.of malfunctlon in the surface-to-air mission, and to provide a fuze for the

possible secondary surface-to—surface mlssion.7

A scope of work covering design of adaption kits for both XW-7 and 30-inch
warheads was approved by Santa Fe Operations Office March 11, 1955, and the
Assistant Secretary of Defense authorized development of a 30-inch-diameter

or XW-31/NIKE-B missile-warhead March 12, 1955.8’9
(b)(1). (b)(3)

UI‘TM
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o ‘ A - W (o)1), ©)3)
The basic design of the XW-31 Warhead was nof firmed up.

K boosted, sealed-
pit system would eliminate any need for capsule retraction. First production
was predicted for early 1958.

Accurate pressure sensing was & ma,jdr requirement, to allow the warhead to be
ermed at the proper point in the trajectory and detonated at a specific
altitude. Testing of supersonic missiles had revealed seAver.al major sources
of error in existing pressure-sensing systems. Any abrupt changes in-the di-
rection of missiie travel, end these were inherent in NIKE operation, caused
errors, since the axis of the probe vhich formed the inlet to the barometric
system would deviate from the direction of eir flow, and thus produce unequal
Pressures under different angular pt:»s:i:t‘.ions.7 A self-aligning stetic tube,
with the probe mounted on a universal joint, allowing alignment with the air-
stream, solved this difficulty. ' -

Plumbing-system pressure lags created time-delay errors, and these time lags .
were aggra.vatéd. by the total amount' of &ir contained in the system. This was
reduced to & minimin by developmet of baroswitches with an internal volume
of 2.7 cubic inches, as compared to 25 cublc inches in similar devices. At
the same time, the diameter of the piping was increased, to reduce the effect

of sh:.n friction, vhich delegyed system response.

It was found that cylindrica.l probes were accurate at spéeds up to Mach 1.8,
but that errors were introduced sbove this speed. Tapering of the end of the
probe to a.'l-degree half-angle solved this difficulty and . ellowed the probe to
be calibrated at all airspeeds up to Mach 5.

By June 15, 1955, preliminary layout of the adaption kit for the warhead in-
stallation was éompleted. This included arm/safe switches and low-volune
barometric switches for arming and fuzing. These components, witn the neces- '
sary relays, connectors and wiring would be installed in a sealed container

. that could be hendled as g unit.’? |

'[.AS“ TL..
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nuclear design would be a hollow, gas-boosted system with external initiation.
(b)(3) '
This latter
would conserve plutonium, then in short. supply, and avoid the problems of
febricating thin plutonium shells. Flight tests would start in May 195€,
_ 'd.esn.gn-relea.se date would be March 1957, and opera.tional availab:.lity was
scheduled for October 1958.9

The Division of Military Application notified Sante Fe Operations Office
December 19, 1955, that the Army was considering accelefa.tion of the NIKE-B
.program. The Military Liaison Committee had requested that Mk 7 development
be similarly expedited, to assure warhead availability. ®X1.()X3) ‘

It was felt that this latter device wou.ldalgeet
a Joint Chiefs of Staff request for a high-yleld air-defense warhead.

On January 27, 1956, development of the XW-37/NIKE-B Warheed was authorized
by the Assistent Secretary of Defense. Picatimny Arsenal would represent the
Army, and spplications to the CORPORAL, HONEST JOHN, SERGEANT and atomic

- demolition munition would be considered ‘at o lster date. Coordination of ‘_thg

project was placed in the hands of the NIKE-B Committee.2’
))

The XW-31/37 would be used
primerily for perimeter defense .of major population arees and, although the
missile batteries would be located some distance -away, the warheads could be
detonated directly over metropolitah centm:s-.za ®)3)

~.(B)(1), (B)3)

(b)3)
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(b)(3)

Meanvhile, sled tests of impact devices had indicated that the best design
for fast action and positive' indication was a double-shell crush switch lo-
cated in the nose of the weapon, with piezoelectric crystels pulsing a thyra-
tron trigger circuit. This design had been selected for production, and the
missile contractor (Douglas Aircraft Comi)any) was developing a suitable nose
compartment. Testing of self-aligning probes were in process, but had en- '
countered instrumentation difficulty which was caused by sensitivity of the
vibration pressure pickup to mounting 'or:i.entat:i.on.?‘5

A formal fegsibility report covering the design of an economicel, mediun-

yield wa.rhe,e{.d was issued June 1, 1956, ©" )%
' ®)3)

The gas-i)oosti_ng system would contain a
reservoir containing high-pressure gas, squib-operated valve, and associated
tubing. A pit vacuum monitoring system would check for existence of leaks
vhich would degrade the yield.through atmospheric corrosion of the nuclear
material. Provision would be made to detect tritiu.m leakage during storage
or handling, since this gas was a health hazard. (Y1), (b)3)

Sandia presented Report SC3752(TR)-, Proposed Ordnance Characteristics of the
‘XW-31/37 (NIKE-B Application) Atomic Warhead Installation, to the June 27,
1956 meetirng of the Special Weapons Developmeat 'Bo,grd.l ®)0): )

Both warhead and adaption kit were sealed with the ‘cartridge assembly con-
taining most of the adaption-kit components being attached to the warhead.
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(b)(1), (b)}(3) W

-An impact switch held two metal rings mounted inside the weapon nose and in-
sulated at points of contact with the skin. When the skin was crushed

ageinst the ring at weapon impact, a firing circuit was completed and the
warhead -detonated, ®®

The Board ac-
cepted the report, subject to inclusion of & warhead relisbility study. This

information was provided and forwarded to the Division of Mllita.ry Applica-
tion October 18, 1956. 21

By July 1956 ,'systems design of the XW-31/37 Warheads had been completed.

- Four more sled tests had been performed, and the deformation switch was -
deemed to be completely satisfactory for NIKE-B impact fuzing applications.
Sandia meanwhile had recommended that weapons with multiple ylelds be as-

) signed e single Mark designation, and that ‘a suffix be used to indicate the
yield. This proposal was accepted by Field Command September 17, 195€‘é the _
XW-31 thus becoming the XW-31-Y1l and the XW¥-37 becoming the XH-31-Y2.2 At
this time it wes definitely decided to use ura.niwn-235 , rather than & ~compos-

" ite nuclear system, to conserve plutonium. ‘

Meanwhile, some thought had been given to compatibility of the warhead with
the HONEST JOHN missile. The Joint Committee on HONEST JOHN Warhead Instal-
lations met October 25, 1956. A longer range version of this missile had

' .been proposed, and a recommendstion made that the higher yield XW-31 Warhead
be mated to this missile rather than the Mk 7. The longer range HONEST JOHN
would have ‘a higher acceleration, and it was felt that the XW/-31 would be
better able to resist this a.cceleration.‘29 The recommendation was acceptxe.d
and forwarded to Washington. '
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NIKE-B missile nomenclature was changed to NIKE HERCULES November 15, 1956 ’
and the intercept capability of the NIKE system was increased from 25 to '50 :
miles. The Mk 7 flight-test program had meanwhile been_ delayed due to nissile
' problems, and flight tests with the XW-31-Y2 Warhead were rescheduled to
' January 1957. It was hoped that the eiglrl; flights required for warhead certi-
fication could be completed before.the scheduled design-release date of June

1957.30
(b)(1), (b}(3)

: Develooment was
requested of/all three warhead combinations, and the Department of the Army -
was designa.ted cogn:.ze.nt agency for the Department of Defense.3 An opera-
tional a.vaxlability date of July 1959 was desired, but would depend on the
a.vaila.b.l.l.ﬂ.y of nuc.lea.r mater1al.3

The Joint Committee on HONEST JOHN Vierhead Installations met February 7, 1957.
The longer-range rocket promised improvements in deflection, altitude and ‘
range accuracy. The rocket weight would be reduced by 1000 pounds and the
length by 3 feet through use of a new propulsion unit being developed by Red-
stone Arsenal, and this would mcrea.se the rocket range by 15 percent.
. Picatinny Arsenal was developing an adaption kit, and it’ anpeared that the

Xv-31 VIarhegd could be used with either the old or the irmproved HONEST JOHN.
O, OEF) ' '

The weight would be identical in all yields, as the lighter ver-
sions would be ballasted to that of the heaviest. It was felt that the tran-
sistorized power supply of the external initiators might cause trouble, due _.

to sensitivity of these transistors to neutron radiation, ‘and Los Alamos
agreed to consider use of internal initiation for some qf the Xi/-31 ylelds.
This would'simplify development effort, provide operational simplicity, and
allow more positive control of time scales.

(b)(1). 1))

LASSIF
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(b)(1), (b)3)

Report SC4099(TR), Description and Status at Complete Design Release of the
XH-31 Verhead, vas presented to the September 18, 1957 meeting of the Special
Wespons Development Board. The warhead was 29.01 inches in diameter, 39.05
_inches long, and weighed 920 pounds. The warhead was compatible with both '
NIKE HERCULES and HONEST JOHN missiles. O ®X!:®X9)

The report was subsequently forwarded to the Div:. ion
of Military Application February 26, 1958."’2 The Mk 31Y2 Warhead designhwas‘
released in November 1957, when the external initiator became available. 3
Subsequentl_y, external initiators were deleted from the Y_i end Y3 versions,
‘leaving the Y2 with an external neutron generator.

Meanwhile, the Army Air Defense Board had noted that there vas a high proba-
bility of receiving a premature command siglal from the missile guidance sys- .
ten in the surface-to-surface mode. This wes a safety hazard, as it disabled
the self-destruct system. If the missile was fired straight up, the warhead
‘would be armed and, when it returned, the warhead would detonate at the

fuzing a.ltii:ude.h5

This problem was discussed in the Noverber 5, 1957 meeting of the Joint Com-
nittee on NIKE HERCULES Warhead Installations, and it was decided that the
best solution was to install a timer in parallel with the cormend signal.

Since it was desired that this timer not imterfere with the reliability of .

UNCLASSIFIED
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the prin;ary surface-to-air missién, it should not be ir;corpora.ted in the
-guidance~equipment. package, a.nd Sandia, agreed to place it in the adaptian
~kit. Development of the timer wa.s started immediately, and would be included

in the system only vhen a surface-to-surface plug was installed. -
(b)(3) '

Meanwhile, I,‘lifﬁcultles ha.d ‘been encountered on both missile progrixgs The
. HONEST JOHN edaption kit slipped 3 months, due to lack of funding. The

NIKE HERCULES changed from liquid to solid propellant, and this created
L9
d.ifflculties.

(b)(1), (b)3)

‘A suitable timer was installed in the war-.
’ hea.d., and the gu:.da.nce co-nnuter mod:li‘:!.ed..5 o

Report SChO§9(TR) s Description and Status at Design Release of the XW-31 War-
head, wes released January 1958 by Sandia. This noted that partial design
release of the Mk 31 with the Y1, Y2 and Y3 had been accomplished in June

b1
1957, with complete release scheduled for Hovember 1957. 1 (The actual date
was March 1958, )

The report noted that thé NIKE HERCULES was a two-stage missile s with a
solid-propellant booster and sustainer. The sustainer motor ignited when the
booster separated (about 35 seconds after launch).and powered the missile for
sbout 32 seconds. After burnout, the missile coasted to the intercept point.
Flight duration was between 10 and 200 seconds. The missile was guided
throughout 1ts flight after initial boosting. >

UNCLASSIF
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(b)(1), b)(3)

- Report SChEhé(‘-‘ID), Final Evaluation Report of the lk 31 Mod O I'{arhead, vas
published m June 1¢60. This noted that the sequence of operat;ion was un-
changed fro:n that described in the report at design release.u’ On the same
date was publl.,ned Report SCU2L2(WD), Final Engineering Evaluation of the MT5
Adaption Kit and the Mk 31/NIKE HERCULES Application. This noted that the
niésile was capsble of intercepting aircraft formations at ranges in excess
of 50 miles and above 80,000 feet altitude with a circular error of L0 yards
‘at & rar.ge of 50 miles. The missile was gound-guided to the target by a com-

'puter, which also furnished the burst command. The nissile had 2 single

. solid-propellant sustainer motor and a sohd-propellant booster of four NIKE
AJAX Jato's.”®

The sustainer motor ignited ﬁhen the booster separated (vhich was 3 to It sec-
onds after ia.unch) and burned for about 30 seconds.- After burnout, the mis-
sile coasted to intercept. Intercept time varied from 20 to 200 seconds, and
the missile was controlled in flight by eerodynamic surfaces on the trailing
edges of the four fins which extended along appro.c.mately four-fifths of the
length of the missile. 50

‘tomic Demolition Munition (Mk 30 Mod 1 Warhead)

The Mk 30 Mod 1 Warhead wes designed to fulfill the requirements for the ap-
plication of the Mk 31 Warhead as an Atomic Demolition Munition. The princi-
pal requirerents were set forth in the military characteristics dated
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October 21, 1958.60 Authorization to proceed withédevelopment was received
1
from Albuquerque Operations Office April 15, 1959-

Some attent:.on had been given to the des irability of incorporating environ-
mental sensing devices in the Mk 31 (see the Mod 2 description) and for a
time it wes felt that these devices ghould also be applied to the munition.
However, November 12, 1959, the Military Liaison Cormittee decided that field
conversion of Mk 31 Ha.‘rheads to atomic dexholition munition use would not_ be
required. It thus became possible to apoly the Mod 2 only to Mk 31 Werheads
* for missile use. However, 8 _'c‘_::ggbina.tion lock was’requ:lred, to provide han-
dling safety for the munition.
Design release of the Mk 31 Mod 1 Atomic Demolition rfunition was accormlished
in June 1960 and early production in September 1960. In order to meet this
date, a lock-secured cover was completely developed in a relatively short
time scale. In addition, a thermal plug was incorporated in the boosting-
gas-reservoir system which provided added safety in the event that the muni- _
tion was sub.jected to a fire environment.Go )

The outside Qiareter of the Mk 31 Mod 1 was 29.01 inches s length 43.75 inches,
and welght 925 pounds. Y1, Y2 and Y3 yields were provided. Report schsp'r('.-m)',
Finel Evaluetion Report of the Mk 31 Mod 1 T-Ia:'hea.cl,éo was reviewed in coordi-
~na.t10n with the interested Services and accepted by Field Cormand December 7,
1961- . It was noted that the deslgn met all requirements of the military
characteristics except for & slightly less than desired reliability figure.
 The report was forwarded to the Division of Military Application February 19,

| 1962.6‘*

N‘L

Mk 38-Mod 2 Warhead

The advent of sealed-pit weapons and the emphasis on immedieste oyera.t,iona;

readiness for air-defense devices had greatly accentuated the need for

s.'a.fety.65 Protection was required, both against accidents during warhead

testing and the deliberate actions of .a saboteur or psyc'notic; Sandia ac-

cordingly conducted an investigation and, March 1959, proposed incorporation
of a. ha.ndling safety device ir all Mk 31 Varheads.,

CNC} LAAWITI’:D




UNC) JAssm ED.

-28- S RS 3h3!+/m6
This device was a velocimeter consisting of a cylinder having a piston with ®

- orifices, a pair of normally open operating contacts, and latching and reset
features. A breakoway nass was held in place by a'restraining spring and a
small magnet, and could be separated by applying a force of 2.5 g's. The
Priston then operated, and the contacts closed and latched.

In April 1959, the Division of Military Application proposed that handling

- safety devices be added to 2ll Mk 31 Varheeds and, September 1959, the Mili-
tary Lieison Committee requested such incorporation. After design work, - : ®
Sendia suggested use of an inertial switch, and final approval to proceed
with this change was released October 1961, Since production of Mk 31 Mod o)
Verheads was essentia.ily complete at that time, it wes decided to retrofit

© the Y2, Y3 and Yh werheeds in the field et the time their boosting-gas reser- ®
voir;; vere replaced. Yl warheads would be retrofitted wnenever the weapon ‘
had to be disassembled for any reason.

Complete Aengiheering release for the Mk 31 Mod 2 Warhead wes dated June 1962. L]
Early production of the Y2, Y3 and Yl inertial switch pack for retrofit was
March 1963, and early production of the Y1 switch pack was August 1963.

Report SC782(1D) , Final Development Report for the Mk 31 Mod 2 Warhead, was
reviewed and approved by Field Cormand Septerber 13, 1933, and forwarded to ]

the Division of Military Application November 22 1963'
(b)(1), (b)(3)

Different inertiel =
_switch packs, differing only in detail, were used in the two applications. 7 |
In normel operation, the warhead could not become completely armed until it Y
hed experienced a specified fiight enviromment for a certain minirum time.

CROSSBOY Application

Some considerstion was given to epplication of the Mk 31 Warhead to the CROSS- g
BOW, an Air Force air-to-surface missile designed to destroy enemy ground

)
TNCY A‘SSITETQD
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radar installations. The missile, designed' and built by the Radioplane Com-
pany of Van Nuys, Californié., would be flown to the launch 2éne by B-L7 or
B-52 bomber. The operator in the bomber, after acquiring enemy radar.
signals, would lock the missile's guidance sysfem on this target. The mis-
-‘sile could be released s far as 250 nautical miles from the ta.rget and would
- home on the radar station, detona.ting on conta.ct.69

Study of applicable warheads was started in September 1953 and it wes initi-
ally decided that either XW-7 or XW-12 use would require relocation of the
.a.ir indu..ction‘: system and a redesign of the warhead compartment, and that new
fuel tanks wdiuld have to be provided. Subscquently, however, a more detailed
study vas. coqucted and concluded that the Xil-7 Warhead could .be used. A
_marriage program for the XW-7/CROSSBOW was approved by the Military Septen-
ber 23, 195{5 , and Atomic Energy Commission support solicited.

This participation was delayed but, July 11, 1955, the AEC agreed to provide
certain fuzing components and consultant services, vhich were made available

" by the fall of 1955. Subsequently, use of the X\-3l Warhead vas suggested
and a feasibility study cond\.lc*l:ed.70 The study report was dated November
1955 end recormended that the XUW-31 'Jarhea.ci be used, due to its higher nuclear
efﬁciency end reduced need for support and surveilla.nce , as compared to the

(b)(1), (b)(3)

Hovever, difficulties with the missile led to cancella-
neade 73
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Déuteritim -~ The hydrogen isotope of mass number 2.

. Division on Military Application -- An.AEC office that functions as liaison .
bétween the Military and weapons designers and producers. :

b)(1). (0)(3)

Field Command -~ The local office of theVArmed Forces Special Weapons Project

(Defense Atomic Support Agency es it was later called), located on Sandia
Base, Albuguerque, New Mexico.

Firing System -- The electrical system of the weapon that produces and &p-
plies a high-voltage current to the detonators.

- Fuze -=- A combinatiqn of the arming and firing devices of a weapon.

g -- Force equal to one unit gra.vity. _

Gas Boosting -- The technique of increasing the yleld of a nuclear dev:.ce by
introducing deuterium-tritium gas into the implosion process to increase- the _

fission activity.

Guided Missile -- A missile that is directed to its target while in flight or
motion, either by a preset self-reacting device within the missile or by ra-
dio command outside the missile.

Hardtack -- A nuclear series of T2 tests. Hardtack I was held at the Pacific
Proving Grounds from April 28 to August 18, 1958. The decision to declare a
moratorium on testing resulted in Hardtack II, held ai the Nevada Test Site
between September 12 and October 30, 1958.

High Explosive Sphere -- The ball of high emlosive that surrounds the nucle-
ar assembly and is designed to produce the implosion efiect when detonated.

(b)), 0)3)
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(b)(1), (b)(3)

Jaming -- The practice of defeating radar by providing spurious responses in
enenw equipment. Jamming cen be pa.ssive -or active.

Ja.to -- Named for Jet-Assisted Take-Off. A jet device initially designed to
‘essist heavily loaded sircraft to take off from short runways. Used as a
. boosting device in missile launching.

Joint Chiefs of Staff -- A group composed of the Chiefs of Staff of the Army, .
Navy and Air Force, to determine policy and develop joint strategic objec- @
tives of the Armed Forces. :

Joint Comnittee on HONEST JOHN Warhead Installations -- A comittee, with re-
presentative$ from nuclear, werhead and missile designer, and the Military,
established fto guide the activities related to the HONEST JOHN Warhead.

Joint Cmmiétee on NIKE-B Warhead Insﬁallitlons -- A committee, with repre-
sentatives from nuclear, warhead and missile designer, and the Military, es-
tablished to guide the activities related to the NIKE-B Warhea.d.

Kiloton - A means of measuring the yield of an atomc device by comparing ‘
its output with the effect of an explosion of THT. A 1 1-kiloton yield is ®
equivalent to the detonation effect of 1000 tons of high explosive.

Lenses -- As applied to nuclear weapons, lenses are elements of the high-

e.cplosure sphere, which are designed to produce en implosion. The lens

charge is composed of high explosives of different burning rates and is so -

constructed and shaped as to change the explosion initiated by the detonators ]
into an implosive force which converges smoothly on the nuclear materials:

Los Algmos Scientif:.c Laboratory -- A nuclear desisn organization located at
Los Alamos, \New Mexico. .

Mach -- A measure of speed. Mach 1.0 is the speed of sound, or 738 miles per- ®
hour at sea level. )

Military Charactev-i.;.tics -~ The attributes of a weapon that are desired. by
the Military. '

Milita_rz Liaison Committee -- A Department of Defense committee established \
by the Atomic Energy Act to advise and consult with the AEC on all matters
rela.ting to military applications of a.tomic energy.
Nautical Mile -- A navel measurement of length. One nautical mile is equiva-
lent to 6076.1033 feet, or the length of 1 minute of arc (1/21,600) of a Y
- great circle of the ea.r..h. .

Neutron -- An uncharged particle of slightly greater mass than the proton.

Ty AO(‘TWTW-
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* Nuclear Insertion -~ Insertion of the nuclear ca.psule when the weapon is

. + ready to be armed for detonation. An stamic wespon with a retracted capsule
is relatively safe, and will only produce a yield equivalent to the amount of
high explosive in the weapon if the arming and fuzing sequence was initiated -
and went to completion.

(b)(3)
()
®
’ b)(1), (b)(3
® (B)(1), (bX3)

"Radar -- Named for Radio Detecting and Ranging. Radars emit a pulse of high-
frequency energy and measure the time la.pse from that transmission to receipt
of a reflected electrical "echo" from an object. This time measurement de-

® termines the distance of the object ﬁ-om the transmitting antenna of the

' radar.

Redstone Arsenal -- An Air Force usedal, responsible for design of large
rockets. : :

® ' Reservoir -- As used in this history, a cont...iner for deuter:.um-trltlum
boosting gas. '
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Retrofit -- To modify a weapon, i e. retroactively outflt" it with changed
material. .

Safing -- Putting a irea.pon in éondition such that it camnot fire.

 Senta Fe Operations Off:.ce -- The local office of the Atomic Energy Commis-

sion (AEC) concerned with the Sandia oPera.t.’Lons. Renamed Albuquerque Opera-
tions Oi‘f:.ce, April 2, 1956.

Sealed Pit ~- A weapon in wh:.ch all the nuclear camponents {except the
- boosting gas, when used) are permanently installed in place. Designed to
elimina.te’ the need for inflight nuclear insertion mechanisms.

Special Weapons Development Board -- A joint Sanda.a—lhlita.ry board at Sandia
Base to provide local guidance on weapons design..

Squib -- A dlévice containing a sma.ll powder charge. Vhen detonated, th? re-
- sulting gaspressure closes a switch or performs a similer action. A light,
quick-a.cting one-shot device.

mrsonic -- Any speed exceeding that of Mach 1.0, which 1s the spﬁed of
sound, or 738 miles per hour a.t sea level.

Teapot -- A lesv-than-mll scale test series held at the Nevada Test Site.
." Series of 1k tests, starting February 18 and ending Ma,y 15, 1955.

Telemetry -- The transmission of signels from a moving or d.:.s'tant object.
Thernal Battery -- A battery whose electrolyte is in a solid state while

inactive. To activate, heat is applied to this electrolyte, melting it end
putting the battery into active output condition.

ThE' ratron -- A grid-caontrolled electron tube. . _

Ton !Yield}\.-- A-m_eans of measuring the yield of an atamic device.hy conpar-
ing its output with the effect of an explosion of TNT. A l-ton yield is
equivalent to the detonation effect of 2000 pounds of high exp.'l_.osive.
Iransistor -- A nonvecuun electronic device having uses similar to the elec-
tron tube, whose control of current is accomplished by the conductive pro-
perties of a semiconducter such as germanium.

Tritium -- The hydrogen isotope of mass number 3.

Uranium-235 -- A radioactive element, an isotope of uranium-238.

Uraniun-238 -- A radioective element, atomic number 92. Natural uranium con-.
tains about 99.3-perceat uranium-238; the rest is uranium-235.
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Varhead -- A weapon carried to 'the target by missile.

: X-Unit -- A device used to provide high voltage to the weapon detonators.

.Yield. -- The measurc of the effect of a nuclear detonation compared to the

effect of an explosion of TNT.
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