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§ ‘Timetsble of Mk 38 Events
(b)(1), (B)(3)
7/55 Study shows that design is feasible. Authorization issued to

‘Los Alemos Scientific Lsboratory and University of California
Radiation Laboratory to proceed with perallel designs.

. 1/19/56 - Nomenclature of XW-38 assighed'té the Radistion  Laboratory design.
3/56 Design expanded to include the TITAN intercontinental bellistic
missile and the THOR and JUPITER_intermediate-range.ballistic
missiles. . Sy — e ; w4
(b)(1), (b)(3)

7/18/56 -Full-scale development -of XW-38 Warhead authorized'by:Albuquerque
; « Operations Office.: B : : : B :

11/26/56 Division of Military Application chenges design.of XW-38 to a
3000-pound warhead, to.be provided on a low-priority basis as a
follow-on to the Los Alamos XW-35. :

5/27/5T7 . Assistant Secretary of Defense requests study of high-yield warhead
for carriage by intercontinental ballistic missiles. E B

(0)(1), B)(3)

5/7/58 . Assistant Secr tary of Defense~requests feasibility study of high-
% ¥ gh

yield warhead &% ATLAS and TITAN. = . :

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

LASSIFIED
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(b)(1), (b)(3)
@ .. 3/11759 Designation of XW-35-X1 gssigned to high-yield XW-38 Warhead.
' 5/13/59 Amendment to the military characteristicé deletes the requirement

_for cpmpaxibility_of the IW-38-X1 with the THOR and JUPITER misgsiles.

i 11/59 '; :_Production authorization for XW-38-X1 issued.

i

! (®)(1). (B)3)

} y. o 5/61 ’ TT;EE*GSEETOf Mk 38 Warhead.prcduéed.'

. -8/18/61 Report SCL825(WD), Mk 38 Mod 0 Status -at Design Release, forwarded

’ ) _ _ ‘o the Division of Militery Application. g% Ll L ‘

1 : ' - AT : L T T

\ 6/63 . Report SCL8#3(WD), Final Development Report for the Mk 38 Mod 0.

(- e , Warheadé_fo:warde& to the Division of Military Applicstion.

l-} ‘." Mid-1965 . . MkABB'Warhéadsrrefiréd;*' : il
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History of the M# 38 Warhead.

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

the study was completed July 1955 ‘and showed
that the design was feasible, and parallei authorization for de31gn was given to

both Los Alamos Scientific Laboratory and|the University of Callfornla Radiation
.Laboratory:

On January-13, 1956, Santa Fe Operatione ffice assigned development nomenclature
of XW-38 to the de51gn being con51dered by the-Radiation Laboratory. 3 The project
. was. expanded to include the TITAN 1ntercont1nental ballistlc missile and the THOR
end JUPITER 1ntermed1ate-range ballistic m1$511es in March 1956 when the Depart-
ment of Defense and the Atomic Energy Comssion agreed that it vou.ld be desirable
to develop a single warhead for all four mlss1les.?_‘

s a2 %

(b)(1), 0)3)

LASSIFTED
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(b)(1). (b}(3)

The Radistion Laboratory noted that the XW-38 would be operational by June 1960.

" The design would be heavier than the parallel XW-35 Werhesd being developed by
los Alamos, &s the extra 18-month§'in the XW-38 development'schedﬁle; as com-

pared to t@e'XW—BS,'yoﬁld undoubpequ feeult in miesile'deéignwadvancement.T‘

}~ B Subsequentiy, a decision was made to place emphasis:on the XW-35 Warheadv and
the D1v151on of Mllitary Application instructed- the Radiation: Laboratory No-
vember 26, 1956 to change the XW-38 to a 3000—pound design, to be prov1ded as

)
: ‘a 1ov-priority follow-on to the XW-35. 8,9

The Assistant Secretary of Defense wrote - to the Atomic Energy Commission May 2T,
g1957, noting that a hlgh—yleld ‘warhead was needed for 1ntercontinental—balllst1c-
missile attack of certain targets. It was requested that -a fea51bilitv stuﬁy of
a warhead welghing 2600 ‘pounds, and having the maximum yield obtainable in this

weight, be undertaken in cooperatlon with the Air. Force, and. this request was

o fbrwarded to both Los Alamos and the Radiation Leboratory. 0>

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

ASSI IED
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(b)(1), (b)(3)

The Assistant Secretary of Defense wrote to the Atomic Energy Commission, May T
1958, noting that the Joint Chiefs of Staff had approved an operational require-
ment for a hlgh-yleld warhead to be carried by intercontlnental balllstlc missiles.
: This weapon was to. attack targets that requlred heavier payloads than the XW—BS
A'I'he warhead would be designed for.the ATLAS and TITAN,- and it was hoped that it

would be compa.tible with 1ntermed1ate-ra.nge ba.llistic missiles. The warhea.d
could weigh as much’ as 3500 pounds,,

have maxlmum yield for thls welght and was
operatlonally de51red by 19'62.13 '

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

The fuz1ng and flring components,,pazachﬁ%e¥a§&¢a£¢esbeéy would be contalned ¢ -

dn a cylindrical space 3k inches in diameter and ‘24 inches long.

(®)(@3)

(b)(1), (b)(3)
‘Eﬁus, the Department of Defense ‘had authorlzed the developm=nt of Such a Weapon
for. aaplicatlon to the- ATLAS, TITAN, THOR and JUPITER missiles. The warhead
would be operatlonally &va*lable 1n m1d-196l and the Alr Force was. deslgnaxed

CLASSIFIED
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BRI 42

STELon of the program, with normal

Armed Forces Special Weapons Project partlci'pa.tion.l5

jA set of military characteristics was approved by the Military Liaison Committee
Jemery 20, 195936

(b)(1), (b)(3)
The warhead ad would be capable of becoming electrically armed within 5 seconds o?
receipt of the arming signal and remaining in this ‘condition for. at least 90 sec-

onds, and would fire upon receipt of either air—burst or contact—burst signals.

If, when armed electrical energy was stored in the warhead awaiting the firing
signal a dev1ce would be incorporated to safely d1581pate the electrical energy

in the shortest time possible, not to exceed 10 mlnutes and not to.interfere

w1th the normal arming—firing sequence

‘ The warheaed would not contain-any primary source'of'energy.~ No final assembly

procedures ‘would be necessary .after. delivery of the warhead to the Military
Assembly of warhead to missile re—entry body" vould be as. simple, quick and safe

- as possible, and require a- minimum amount of specialized equipment and personnel;

-

A 1east cne arming dev1ce which would also serve as & safety device, was re-

qpired to sense the unique environment of the miSSIle after 1aunch and before
warhead operation. This deviee would be installed in a manner to minimize the’
p0531b111ty of nuclear detonation through sasbotage. The de51gn priorities l
emphasized safety from nuclear disaster to frlendly installations, weapon re-

1
%1&blllty, operational simplicity, and ease of daintenance. T

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

Sandia would have full
R o . ) s F i e : 18
responsibility for warhead design, except for nuclear materials and components.,
A de31gnatlon of XW—38—X1 was assigned to the _program . to distwnguish 1t from the

initial aims of the XW-38 project. -

(b)(1), (b)(3)
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o A productlon date of May‘196l vohld be required to meet the June 1961
operatlonal availability date. These dates would require expedlting the program is
toithe utmost, and no delays could be tolerated in the missile flight-test program.
The Department of Defense agency responsible for.the missile'systems.was the Air
Force Ballistic Missile DiVision. Systems contractor for the Military was the
Space Technology Laboratory, Inglewood California. The Research and: Advanced

evelopment Division of Avco’ Manufactur1ng~Corporation Wilmington Massachusetts
was the subcontractor for re-entry vehicle de51gn and development ' Avco would

also provide arming and fuzing system design.

Warhead responsibility was diVided between Lawrence Radiation Laboratory and
Sandla s Livermore Laboratory Lavrence was reSponsible for the huclear. function— _
'.ing of the warhead and- the design and production spec1fications of all-nuclear :
components and meterials..- qaz‘dia had responsibility for the design and product*on

: 5pecif1cations of the remaining warhead components and materials.

; Flight testa aboard TITAN were scheduled to start in March 1960 and a tctal of
16 flights were requlred to obtain necessary: warhead env1ronmental and systems
operational data.” A minimum of three successful: warhead flight tests on: ‘the ATLAS .

‘nussile were desired. De31gn release of the warhead vas scheduled for August 1960

: There were three b351c firing systems under consideration. One included explosive
ferroelectric external initiators an explosive ferromagnetlc X-unit and accel- .
.eration—sen51ng handling-safety devices ~Another proposal featured an electronic
external 1nitiator, capacitor-type X-unit, chopper-converter system trigger cir-
.cuit, and acceleration—sen51ng handling safety dev1ces. The third scheme had a
\Jonah initiation system, explosive ferromagnetic X-unit, and acceleration-sen51ng
; handling safety devices. The varhead would be sealed and reqnire only contlnuity

-monitoring in SuOckplle or field.

"The ATLAS was a l—l/2—stage intercontinental ballistic missile lO feet in dismeter

i"_and 80 feet long. It was classed as a 1-1/2-stage missile becau.sua the two booster

' engines drew tneir fuel from the main m1551le tanks- .the engines:- senarated &t the %

. e 4" -ﬂ'ﬂ"*_ﬂr N m,ﬂ.w iy
: . } gt




SN S

;

RS 3L3L/19

end of the boost phase, but the tanks remalned V1th tﬁe missile to supply fuel

for the sustainer englne. The ATLAS weighed 269,000 pounds at takeoff, of Vhlch
about 252,000 pounds was llqnld oxygen and fuel for the rocket motors. The max-
imum range of the ATLAS was in excess of 5500 nautical miles, end it attained a

speed of 23,500 feet per second (16,000 miles per hour). The booster engines

each developed 165, 000 pounds of thrust, and the sustainer englne 67, 000 pounds.'
.Final position and veloc1ty adjustments for the missile were made by two.small
- vernier rockets. . After these. vernier rockets stopped firing, the re—entry ve-

hicle separated from the missile and followed a ballistic trajectory to the
target..

The TITAN was a 2—stage 1ntercont1nental balllstlc m1ssile with a.maxlmum range
in excess of ‘5500 nautlcal miles. - It was 10 feet in diameter, 97 feet long, and
welghed 221,000 pounds at takeoff, of which about 200, OOO pounds Vas llquid
oxygen and fuel. The first-stage booster, which developed 300, 000 pounds of.
thrust, separated from the rest of the missile at booster—engine cutoff, -carry-
ing with it ‘21l assoclaued tankage, plumbing and controls. The second stage,

- or sustalnen, then fired developing 80,000 pounds of thrust. At Suetalner—:

-vehicle then separated from the missile and followed a ballistic path to the
target. € s e aw

(b)(1). )A3)

LASSIFI

g engine cutoff, vernler rockets made a finmal velocity correction. .The re-entry " °
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(b)(1), (0)3)

¥
_-An amendment to the mllltary characteristics was approved.by the Mllltary
~-. Liaison Committee May 13, 1959. Thls amendment deleted the requirement for

.~compat1bi11ty of the XW-38—X1 Warhead wlth the THOR and JUPITER intermediate
, - Trange balllstic m15511es.2

Sandla wrote to Albuquercue Operations Offlce September 29, 1959, recommending

‘that XW-38-X1 production units be- identlfied as Mk 38 Mod O Warheads. Since:
advance ordering intormation wvas being prov1ded to meet the accelerated pro—
uction schedule, it was .felt theat production nomenclature should be assigned,

22,23

and this suggestlon was subsequently accepted.. , Production.authorization

for the warhead was issued in November 1959.

(d)(1). (0)3)

.The Division of Milltary Applicatlon in a teletype of June.lO 1960 suggeeted
e that the XW 38—Xl be assigned a high prlorlty, ‘in an effort to retaln the early
i '_f - production date of May 1961.25 Sandla and Lawrence issued a Joint reply, June 30,
' 1960, statlng that the Drogram status did not warrant release of’ materlal for
operational use.2 Desplte this, however, the Droject was. authorlzed use of .

. . ; f
extra funds, and calculated risks in early assembly were taken.

- (B)(1), (0)(3)

Eerly production
“units of the Mk 38 Warhead begesn to flow from the assembly lines in May 1961.

LASSIFIED
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Report 505825(WD) Mk 38 Mod O Status at Design ReTease, was issued August 1961.27
The report noted that the warhead was partially integrated with and formed the
center section of the re-entry vehicle for the ATLAS and TITAN 1ntercont1nenta1
ballistic missiles. ' The nose cap, which contained the adaption kit, ‘was of '
magnesium,. and included an ablative heat shield. An explosively actuated sepa-
ration mechenism tied the re-entry vehicle to the missile with a 60,000-pound

gv compressive preload. Operatlon of the separatlon mechanlsm and the release of

this preload imparted a differential velocity to the re-entry vehicle, separating
it from the missile.

1‘ (b)(1), (0)(3)

Jwith
hest shield installed, it had a diameter of 33.2k inches and a weight of 3309
pounds. '

(b)), (b)(3)

74 TNCLASSIFIED
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The Eblative heat shield was_constructed of flberglass covered wlth oblique

tape-wound fibrous Quartz.

An integrating jnertial switch was provided, with two sets of normally open
contacts, whlch interrupted input lines from the adsption kit to the warhead
arming components This switch prevented armlng until the warhead experienced
anAacceleretlon environment of powered fllght. The switch contacts closed when
the warhead had undergone a mlnlmnm acceleratlon of 3.5 g's’ and an acceleratlon—
time product of at least 19 g—seconds.» The swltch would not operate under an
acceleratlon of 2 g's or less, regardless of how long thls acceleratlon was .

5 »applled. Acceleratlons greater than 10 g's were clipped, ensuring that momen-

tary applioations of very high acceleratlons would not close the switch.

(0)(1), (©)3)

_A"“ e e 4§ .

f UNCLASSIFIED
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(b)(1), (b}(3)

The flrlng set
c
ontgined a dual-channel cHooper—converter a 51ngle-ﬂhanne1
ca~

from the ada
ptlon kit .and convert
ed thls to. alternatln
g current, which vas trans-

: formﬂd into tw0 h
1gher voltages, rectlfled senarately and sunnlled to the X
-unlt

TTNCLASSIFIED
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capacitor end neutron-generator C&p&CltOrS; Upon recelpt of a flrlng signal,

the tack switch discharged the X-unit cepacitor, firing the warhead detonators

and triggering the neutron generators..

The X-unit stored energy to fire the detonators and trigger the neutron gener-

“ators. The X-unit consisted of an oil—fllled l—mlcrofarad storage capaC1tor

"and an exp1051ve1y operated sw1tch There was a bleeder re51stance in parallel

with the capacltor and, if the signal to the chooper—converter was removed be-
‘fore the capacitor discharged, the bleeder re31stance in less than 30 seconds,

reduced the capacitor. energy to a level insufficient to fire the warhead det-

onators.

The tack switch cons1sted of four squib driven tacks and’ two electrodes (1nput

and output), all potted in a plastlc dlelectric. Upon receipt of a firing

> signal, squibs drove me+al tacks throngh the dlelec ric ard bridged a gep be-_

tween two electrodes. Two squibs vere connected to the air-burst circuit and
two-to the ground—burst ecircuit.. Actuatlon of any tack completed a circuit
from the X-unit capacitor to the warhead detonators and the neutron—generator
trigger circuits. . '

- The neutron generators, one in each channel, consisted of a storage capacitor,

tlming circult triggering network, and neutron source tube,

(B)(1), (0)(3)

The system onerated as follows:: Before'launching,1but not necessarily'before
or during countdown the adaption-kit air-burst switch was set. for the planned

AMA -
detonatlon altltude,hslr—burst or ground—burst option selected by oneratlon of

the adaption-kit alr—ground.relaj ter the missile was launched the ‘adaption-

kit lockout_switch closed, after sensing the sustained acceleration of a normal

flight. The warhead environmental sensing devices . also closed under this ac-

celeration.

- TNCLASSIF!
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U

When the missile attained the position and velocitv necessaryrfor the re-entry
) vehicle to reach its target, a guidance prearm signal from the missile passed
“through a lockout switch.

(b)(1), (B)(3)
A sep—
’ﬁration signal from“the m1551le then passed through the lockout switch and
operated the mlSSlle/re—entry vehicle separatlon mechanism. The’ re—entry _ - .

‘Aehicle senarated from the mlSSlle and fOIIOWed a ballistic path to the tarzet
(b)(1), (bX3)

When the re- entry vehicle entered the- atmosphere, it righted 1tself and started
s\

to deceleraxe Thls deceleratlon activated the armlng-firing‘battery in the L
deptiOn kit. When this battery came up: to vnltage, it supplied power through.

\environmental sensing devices to the chopper—convertezlmotar&k
(B)(1). (b)(3)

I air burst had been selected the air-burst switch.operated at the selected
altitude, sending a flrlng signal through the air-ground relay to the tack sw1tch :
This: sw1tch transferred energy from the X-unit capacitor to the warhead detonators -
and trlggered the neutron generators. If- ground burst had been selected, or if _'
the air-burst switch failed, 1mnact detectors in the nose of the re—entry vehicle '

were actuated’ Yy the ground 1mpact . These detectors trlggerod a 51gnal that fired
the tack switch. ; ’ o ' - N

The design-release report was uresented to the Design Review ana Accentance Groun 3
of Field Command. It was noted that the design met all requlremedu of the ap-

proved military characteristics, with the following exceptions: - The warhead length
'bad ‘been 1ncreased to 82. 45 inches but this was at the reauest of the using Service

for convenience in adapting the warhead to the re‘entrv vehicle, and was accentable

___UNCLASSIFIE
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An increase in weight to 3080 pounds was accentable in view of a mutually agreed-

upon upper limit of 3130 pounds. |

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

'ne overalI‘E—51gn Was thus Telt to—

pe acceptable to the Department of Defense, and Report SCL825(WD) was forwarded

- to the Division of Military Application August 18,. 1961.28

, - Report ScL842(WD), Final Development Report for the Mk 38 Mod O Warhead, was.
released in June’ 196329 Flight testing had been initially delayed to incorpo-

rate components fully representatlve of War Reserve items and again postponed

due to nonavallabxllty of missiles. Thus the flight tests, Whlch had been’

orlginally scheduled for completion in early 1961 were not finlshed unt11
December 1962.

% ®(1), 0)3)

NCLASSIFIED.
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:

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

Albuquerque Operations Office issued notice December 11, 1964, that the Division
of Mllltary Appllcation had decided to retire the Mk 38 Warhead by mld—1965

Sandla was requested to cancel any further design changes 30

UN CLASSIFI‘?D
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Glossary of Mk 38 Terms

Adavtion Kit -~ Those items peculiar to the warhead installation less the war-
head; namely, the arming and fuzing systems, power supply, and all hardware,
adapters, and the like, required by a particular installation.. Adaption-kit
components are normally grouped- into a complement, radars (if used), ‘and power
supply (if requlred) . ; . -

.Air Force Bellistlc Missile D1v1sion - A div151on of the Air Force concerned
with the design and production of ballistic. missiles.’

Albuouerque Operatlons Office ~- Change of neme for the Santa Fe Operatlons
Office, effective Aprll 2, 1956. , _ . .

Armed Forces SpAcial Weapons Project -- An 1nterdepartmental agency formed to
handle military functlons related to atomic weapons.

- Arming -- The act of arming -a weapon,vthat 187 preparlng-it for firing.

Assistant Secretary of Defense ——'Created by Department of D fense directive,
June 30, 1953, as part of DOD reorganizatlon Handles research and development'
activities of the DOD.’ ;. : 5

Balllst1c Missile —- Long—range missile given & hlgh inltial velocity and which
travels on a ballistic course to the target..

Boosting -~ The technlqne of 1ncre331ng the yield of a nuclear device by intro-
ducing deuterlumrtrltlum gas into ‘the implosion process to increase fission - ‘
activity.

Canacitor - A condenser that accumulates and - stores electrical energy until
time for detonatlon. : ; .

Chooner—Converter - A device for trensformlng steedy direct current into choPped
pulses of energy. - : ; .

Department of Defense —— The Armed»Force55 2ieT the Army, Navy.and Air Force.

" Depleted Uranium -- Natural uranium from which most of the uranium—235.has-been

removed, leaving the uranium-238. - - : , . : 2

"Design Review and Acceptance Group -- A Military committes established to review
'the design of a specific weapon.

Detonators -- Exploslve devices which, when 1n1t1ated €see;bcadge~»a;ee& bv the

'”,X—unlt 1gn1te the lens charges of the high-exp1051ve sPhere

Deuterlum - The hydrogen isotonn of mass number 2.

1] .
w

§ UNCLASS}F IE
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Division‘of Military Annlicatioh —- An AEC office that functions as liaison

between the Military and weapons designers and producers. - \

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

Field Command -- The local office of the Armed Forces Special Weapons Projecﬁ_
»(Defense Atomic Support Agency), located on sandia Base, Albuguerque, New Mexico.

Firing System -- The eiéct;ical system of the weapon that produces apd apbl}gs
- a high-voltage current to the detonators. ' %0 o7  }5‘

Fuzing System -- The sysﬁem that arms the weapon at the appropriate time and .-
_provides & firing signal to the firing system at the selected burst height. - - .

g —-- Porce equal to one unit gravity. : -

Gas Boosting -- The technique of increasing the yield of a nuclear device by =T
introducing deuterium~tritium gas into the implosiom process to increase fission

% activity. iy’ T i Py s s ‘ e

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

Implosion -- The effect created when a sphere of high-explosive*is‘detona¢e¢ on
its exterior surface. If suitable lens charges are provided to inver?-the Ky
explosion, the force of the shock wave is directed largely toward the center -of
the sphere. Tl I R , " 2o N o o :

Inertial Switech -- A switch containing a small weight and a spring. ~When sub-
jected to an external force of acceleration or deceleration, the weight compresses
the spring.  Generally, a metering device is added to measure the length of time
the external force is applied. : R : '

Initistor =- A source of neutrons.

.Joint Chiefs of Staff -- A group composed of the Chiefs of Spaff of -the Army, '
~ Navy end Air Force, to determine policy end develop joint strategic objectives’ :
}t'of the Armed Forces. gode . . . S i . '

yer Y
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; Kilogram -- A metric weight approximating 2.2 pounds.
: Kiloton -- A means of measuring the yielé’of an atomic device Dby comparing its

output with the effect of an explosion of TNT. A l-kiloton yleld is equlvalent
to the detonation effect of 1000 tons of high explosive.

Lawrence Radiation Laboratory,-- A change of neme for the Unlver51ty of Callfornla
Radiation Laboratory (which see), effectlve October 1958

Lenses -- As applled to nuclear weapons, lenses are elements of the- hlgh-exp1051ve- ~
sphere; which are designed to produce an. ‘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 1nto an 1mp1051ve force

which converges smoothly on the nuclear materials. : :

RPN

Los Alamos Scientlflc Laborat9;z>-— A nuclear design organizatlon located at
Los Alamos, New Mexico.

Megaton -- A measure of yield of sa. large weapon. " One megaton is the equlvalent
of 1,000,000 tons of-high exp1081ve.‘ :

Microsecond -— One mlllionth of a second

5 A i Military Characterlstlcs e The attributes of a weapon that are desired by the
E Mllltary. - : '

Millta;y Liaison Committee -- A.Department of- Defense committee ‘established by -
. the Atomic Energy Act to advlse and- consult with the AEC on all metters relating
to military: appllcations of atomic energy.- v L

-

(b)(1), ®)3)

Operation Hardtack --— See Hardtaok}

Operation Plumbbob -- See Elumbbob.

Operation Redwing -- See Redwing.
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'Plt — The hollow metal sphere at, the center of an 1mp1051on bomb which receives

the nuclear capsule when it 1is 1nserted.

Plumbbob - A less—than—full scale test series held at the Nevada Test Site.
Series of 29 tests, starting Mey 28 and ending October 7521957

Primary -- A fission bomb that acts as the source of energy to start the second-
ary or'thermonuclear reaction of a two—stage device.

Proton ~- The nucleus of the atom of the light 1sotope of hydrogen. It has a

~unit positive charge of electr1c1ty

Redwving -- A full- scale nuclear series of T tests held at the Pacific Proving
Grounds from May L to July 21, 1956 :

Re-entry Vehicle ~- That part of a ballistic missile that forms the nose of the
missile, generally contains the varhead, and is detached from the missile. during
the trajectory to re-enter the earth's atmosphere and follow a ballistic trajec-
tory- toward the target.:

'Reserv01r -— As used in this history, a container for'deuteriumetritium-boosting *

gas.

Santa Fe Operations Office — The local office of the Atomic Energy Commission

" (AEC) concerned. with Sandia 0perations

'Secondgrx — The thermonuclear.portion of a tWo-stage weapon.

Services -~ The Department of Defense

et S e

: guib Y dev1ce containing a. small powder charge. When detonated, the result-

ing gas pressure closes a switch or performs-a 51milar action. A light, quick-
acting, one-shot dev1ce. i ' '

Thermal Battery -- A battery whose electrolyte is in a solid state while inactive.
To activate, heat is applied to this electrolyte, melting it and putting the bat-
tery 1nto active output condition 308 :

Thermonuclear ~- Two-stage reaction " with a fission dev1ce exploding and starting

‘a fusion reaction in light elements.

Ton (Yléld) —- A means of measuring the vield of an atomic device oy comparing &
its output with the effect of an explosion of TNT. A.1l-ton yield is equivalent
to the detonauion effect of 2000 pounds of high explosive.

.Tritium - The hydrogen 1sotope of mass number 3

Two—Stage - Comb’nation of fl351on and fu51on action in a weapon

. University of California Radiation Laboratg:z_-- A laboratory'establlshed at-

i~ Livermore, California. Initially founded for work on the thermonuclear designs;
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Uranjum-235 -- A radioactive element, an.isotépé of uranium-238.
Uranium-238 -- A radioactive element, atomic number 92. ~Natural uranium con-

tains about 99.3-percent uranium-238; the rest is uranium-235.
Warhead -- A weapon carried to the target by missile.

X-Unit -- A device used to prdvide high-voltage_to the weapon detonators.
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