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.Timeta.bl_e of Mk 39 Events

O Bomb

11/22/55

'Vh/és/ss

3/20/57'

Mk 39 Mod

Military Liaison Committee requests that new weapon designation be
a.ssigned to modification of the Mk 15 and TX-29.

Sandia presents status at design relea.se of the Mk 39 Mod 0 to
meeting of Special Wea.pons Development Board.

(b)(1). (b))

Sandia presents final engineering evaluation report of the Mk 39
Mod O Bomb to meeting of Speciml Weapons Development Board.

1 Wea.poh

1/16756

2/29/56

3/57

TX/XW-lS-X3 modification redesigna.ted TX/XW~39—X1 program, with ney
primary and reduced ‘weapon weight.

Sandia presents proposed ordna.nce chara,cteristlcs of new design to

meeting of Special Weapons Development Board. _
(b)(1), (0X3)

Sandia releases status at design release of the TX/XW-39-X1.
(b)(1), (b)(3)

Sahdia Presents final evaluation of Mk 39 Mod 1 Bomb/Warhead j.o, '
meeting of Special Weanons Develovment Board..

Q). ©)3)

| 2 Bomb -

Field Command requests Sandia. to study fea.sibillty of a laydown
Mk 39 Bomb. -

Air Force notifies Division of - MJ.lltary' Apnlica.tion that Strategic

~Air Counnand has urgent requirement for a low- a.ltitude la,ydown _

Mk 39 Design named the- Big Ta.il.‘

LUNCLASSIFIED
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3/5/58 M:Lllta.ry Liaison Committee requests United States Atomic Energy

Commission to develop an advanced Big Tail design.

10/21/59 Sandia presents final evaluation of the Ms 39Y1 Mod 2 Bomb to meet- '
Ing of Special Weapons Development Board.

Mk 39 Missile Applicat ions

‘NAVAHO:

3/8/5%6  Air Force notifies Division of Military Abplica.t:lon that NAVAHO
- Pprogram has been a.ccelera.ted. : :

4/27/56 Sandia states that accelera.ted NAVAHO program can be supported with
: Mk 39 Wa.rhea.d. .

7/31/57 Military Lialson Comittee canéels M 39/NAVAHO application.

REDSTONE: |

8/1/56  Joint Cormittee on REDSTONE missile requests anplica.tion of Mk 39
. Mod 1 Werhead.

9/19/56 Assistant Secretary of Defense requests Atomic Energy Canm1$sion to'
apply lw-yield Mk 39 Warhead to REDSTONE missile.

10/30/56 ' Mkt 39/REDSTONE flight tests started.
7/8/ 59 Mk 39 Mod 1 REDSTOMNE wa.rhead spplication released.

10/21/59 Sandia presents final evaluation report of the Mk 30Y1 and ¥2 Mod 1
. A REDSTONE to meeting of Special Weapons - Develognent Board.. -

SNARK: <
6/20/57 Mk 39/SNARK flight tests started.

5/31/60 Sandia presents final evaluation repart of the Mk 39 Y1 Mod 1 SNARK
‘ to meeting of Specisl Weapons Development’ Board.

B-58 POD:

9/19/56 Albuquerque Operations Office requests Sandia to consider applica~

.. tion of Mk 39 Warhead to 3-58 Pod.

A UNCLASSIFIED-
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. ) '
-5/8/62 Sa.ndia. forvards final evaluation report of the Mk 39 Mod 1 applica-
tion to the B-58 MB-1 Pod to the Division of Military Application.
5/11/62 Sandia forwards final evaluation report of the Mk 39 Mod 1 applica-
tion to the B-58 BLU-2/B Pod to the Division of Military Application..
| . .
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. AIR position. This mcved a solenoid-operated safing switch in the bomb to

the armed position, inserted the capsule, and placed another solenoid-operated
switch in the weapon to the open or closed position, depending on whether
ground- or air-burst option had been selected.

¥hen the bomb was released from the aircraft » pulse generators supplied elec-
trical pulses and o.ctivu.ted the low-voltage batfery in the bomb. The release
action also closed switches in the high-voltage activation circuits. When
the arming baro contacts closed, after the bomb had fallen to the predster-
mined altitude, power was applied through the closed conta.cts of the pullout .
switch and safing switch to the pulse-transformer primary of the high-voltage

. battery, placing the ‘battery in an activated condition. The _bo.ttery voltage

of 2500 volts charged the X-unit and supplied plate voltage to the trigger -
circuit. If air-burst option had been selected,"closu.'re of the firing-baro

LASSIFIE

contacts applied a signal from the low-voltage battery to the trigger circuit, -

thus detona.tihg the bomb. If ground-burst option had been selected, the op- g
tion switch held the firing circuit open, allowing the weapon to tall to the

ground. The contact fuzing system then supplied a separate voltage pulse to

the trigger circuit and detonated the bomb.9 '

Mk 39 Mod 1 Weapon . -

L)1), ®)3)
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and determine the ballistic performance of the design. There would be some 4
14 such tests, both parachute r_etérd.ed. and free fall, and the program would
start in June 1956 and be completed in early 1957. The aircraft involved

would be the B- 36 B- 1!»7 and B-52, with a few fl:.ghts being made on the B-66
and A3D.

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

Meanwhile, design and production problems; Jwe‘re: develéping on ext_emal initia~

ILASSIFT

tors, differentia.l-pressure switches, and boosting-gas reservoirs, end Sandia

. notified Albuquerque Operations Office , October S, 1956, that a 3-1110111'-1’1 pro- .

duction delay was inevitable. The d.esign-release date was scheduled for
April 1957 and early production in October 1957. 16

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

Report’ SC3897(TR), Status at Design Release of the TX-39-X1 (and TX-15-Xh}"

.Bombs and the XW-39-X1 Warhead. was dated March 1057.

(0)(1), (BX(3)
This was gas boosted, eliminated the inflight insertion mechanism,

. and was inte’rna.lly 'initia.teda A new fuzing and firing system-had been de-

signed, which featured: simplification of individual.- fuzing and firing compo- .
nents, reduction of field testing and ma.:.ntenance work, and a nreflight test

‘that minimized wea;pon rreparation time.

®3) The TX-39-X1 -
coula pe produced by reworking the Mk 39 Mod O. The bomb could be converted

‘to a warhead by rémoving"the bomb nose ‘cap and rear assembly, and installing

warhead protective covers. The pa.rachute for the bomb had been released as &
Mark—yod entity and’ would be stored separately Bombs would be prod.uced. a.nd.

';;,A S’F
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bomb-to-warhead conversion components would be provi.ded.;"8 The bomb was .
design-released in May 1957, and was called the Mk 39 Mod 1. _

(b)(1), ®)(3)

. :Meanwhile, a request had been made for a reduced-yield Mk 39 Warhead for.the
REDSTONE missile.™®

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

L -~ This nomenclature was accepted, and designs with thls nomenclature were re-
| leased in early 1958.%

Report schnh (m), Final Eva.lua.tion of the (Mk 15 Mod 2 and) Mg 39 Mod 1 _
Bombs and the Mk 39 Mod 1 Warhead, was presented to the August 20, 1958 meet-
ing of the Special Weapons Development Board.ag
(b)), ®)3)
AMk 2 Mod O para.chute configuration was- prov-ided,
“ahd this was compa.tlble with all delivery aircraft tested, although tests

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

J The fuzing system incorporated a traJectory arm switch, v}hich .:un'c.tioned as a
' | sa.f'etydev:‘.ce' to prevent accidental disaster when handling the weapon on the
| (. ground and during loading operations. However, this device wou.ld not provide
) - proper- sai‘ety in the event the weapon was accidentally dropped in water of suf-
’ . 'ficient depth (17" inches or . over) to operate the pressure differential switch.
The arm and fire baroswitch was an 8-element, fixed offset component nanually
) " set before: the stnke mission. The firing system had a safing switch that
K prevented high voltage from rea.ching the x-unit until a cont:.nuous signa.l had
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been supplied by closure of the: trajectory arm switch. One set of conmtacts
kept the X-unit electrically grounded until the switch operated.

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

" When the bomb fell a sufficient distance , the pressure switch closed. VWhen
_open > this switch isolated the low-voltage power supply from the coils of the

high-voltage safing switch. When closed, power from the low-voltage battery .
pack operated the high-voltage safing switch, con'pletihg the circuit between
the high-voltage vower supply and the X-unit. At arming altitude, the arming
beroswitch closed and connected the 28-volt power supply, through tvo fuses,
to the primaries of two high-voltage thernal battery ignition tra.nsformers.
The pulse from the transformer seconda.ries activated the h:.gh-voltage pover
supply and the two fuses blew in approximately 100 milliseconds and removed )
this high cu.rrent load from the low-voltage power supply. The high-voltage
power suppl.{ charged the x-u.nit to 2500 volts and supplied this voltage to -
the trigger circuit. : T . _——

At air-burst fi_ring altitude, the baroswitch closed, comnecting the 28-volt
power supply, through two fuses » to saturable transformers in the trigger
circuit. The two fuses blew in approxima.tely 100 milliseconds and removed.
this high current load from the power supply In the air-burst option , the
saturable transformers passed the. fire signa.l, firing the trigger - circuit, X-

. unit, and the weapon. In the conta.ct option, the saturable transformers

blocked the fire signal,. a.nd the wea.pon was' detonated by a signal from. the.
contact fuzing s,;stem.23

_ The d.rop-test program for ‘the bomb consisted. of 28 ‘drops,. 8 of which were
. ballistic and 20 were fuzing and firing tests. These proved compa.tlbility
~ with the bomb, parachute system, and carriers. The fuzing and firing drops

covered a wide range of speeds and a.ltitudes , with about half the dro_ps being i

_free fa.ll and the other half reta.rded.

' '-L& S IFF“D
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Mk 39 Mod 2 Bomb

Meanwhile, some consideration had been given to the design of a Mk 39 Bomb
with a low-level release capability. Field Command requested Sandia, in a
letter dated September 17, 195€, to conduct a feasibility study of a laydown
bomb that would detonate some time after the weapon struck the target and
came to rest.?h Not much. work was done for some time and, November 18, 1957,
the Air Force notified the Division of Hilitary A;}ulication that there vas an
urgent requirement for the capa.bn.lity of releasing a small number of Mk 39
Bombs from B-47 and B-52 aircraft at low altitudes. 2 This cepsbility had
been requested by the Strategic Air Command for attacking certain important
targets in the War Plan, and Sandia was requested. to assist the Air Force in
this ta.sk. 26 '

Wright Air Development Center subsequently designed a parachute system con-
sisting of pilot, ribbon snd solid-ca:ippy chutes.’ This was quite bulky, ‘and
Sendis designed a new enclosing tail.

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

The para'ch\ite' systeni tlid not slow the bdomb sufficiently to prodnce the re-

quired time of fall, and it was replaced by a reefed two-chute system, usins
a 2k-foot ribbon end a 100-foot solid-canopy- chute. Each chute had one '

reefed and one unreefed stage, and the Sandila-designed afterbody for the

| three-stage chute could be used. 27 This wes named the M 39 Mod 1 Big Tail.

The Big Tail test program started in mid-December 1957 and by early 1958 suc-
cessful drops were being ma.de. 28 ' Since the contact crystals did not operate -
satisfactorily under the relatively low impact speed, the design wes changed
to a.deformation switch.. A nose cap was inachinéd to a thickness of 0.08
inch, and a contact pla.te bearlng sharp meta.l spikes was placed behind this '
cap, with a separa.tion of about 1/8 inch. The nose cap was crushed when the .

bomb impacted the target, forcing the spikes in: contact w:.th the cap, com-

pleting an electrical circuit and causing weapon detonation. Since this

T\T{‘L ASQIVILD R
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foot-diameter ribbon first-stage chute. In the second stage, a 6l-inch-
diameter octagonal chute stabilized a lbo-foot-diameter solid fiat-canopy
chute. '

Prior to release of the bomb, the aircraft monitor and control was turned ON,
and the selector switch placed at either armed position.. This operated the
arming/safing electrical switch to the armed position and placed the saturable-

‘core transformers of the trigger circuit so that they would pass a fire signal.

o

At release of the bomb, extraction of the arming rods actusted the pulse gen-
erator, thus pulsing the squibs in the thermal battery pack, activating the -
batteries, and starting a sequential timer. Also at release, two plugs were
pulled from the afterbody, - opening 2.5-inch-diameter holes in the afterbody

to supply pressure sensing for the differential pressure svitch. The valves
in the pressure switch and valve assembly were closed by cables attached to

the- pullcut pluss.

b))

This same output was also applied
to the open contacts of the timer, the fixed differential pressure switch,
and,'through_fuses, to_fhe'saturable—core’tranSfdrmexs, The bomb nose
switch, previously described, was open to the ground side of the transformers.

~When the bomb fell a distance to provide sufficient differential pressure to
close. the differential-pressure-switch contacts, the circuit was completed .

through the arming/safing switch to the energizing coils of the safing rotary
switch. This latter switch then moved to the aimed posiﬂion, the ground was
removed from the X-unit, and the circuit from the high- voltage thermal bat-
tery pack to the X-unit was completed ‘

The timer completed its-rud‘ha secdnds aftef release of the bomb from the

* aircraft, and the 28-volt output of the low-voltage battery was applied,

through fuses in the electrical fuse pack to the primary of the ‘pulse trans-

'formers in the high-voltage battery pack, activating the high- voltage batterles.

Y'NCLASSIFIED -
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This 2500-volt output was applied directly to the trigger circuit and, thrpugh |
the closed contacts of the safing rotary switch, to the capacitor bank of the
x"'.u.nita

When the bomb struck the target, the outer surface of the nose cap was crushed
against the switch contacts inside the c@, thus supplying a firing signal to
the trigger circuit. The resulting signal from the trigger circuit camsed '
the spark-gap ‘switch to break down, discharging the X-unit into the detonator
bridge wires and initiating the high-explosive system.

The release altitude range for retarded delivery was from 3500 to 5700 feet
above target elevation. These limits were established by aircraft escape . .
time and thermal-battery life, respectively. Free-fall delivery was the same
as that for retarded delivery. The minimum relea.se altitude for free-fall
delivery was 35,000 feet above the target, dictated by timer setting end X-

‘unit charging time. 35

Mk 39 Missile Applications

NAVAHO -- Meanwhile , work had been proceeding on application of the Mk 39 to

various missiles such as the NAVAHO, REDSTONE and SNARK. Since time scales -
of the Mk 39 Mod 1 appeared to be compatible with these missiles, there was
no reason for considering a Mk 39 Mod O Warhead design.. .

The Alr Force notified the Division of Military Application March 8, 1956,
that the NAVAHO program had been recently_ accelerated, with its operational

"da.te_ beingi shortened ffom October 1%2_ to Qctober 1%0‘. Flight tests of the
 XW-39-X1 Warhead installation were scheduled to start in October 1959, and

warhead producti_.dn would ha#e- to commence by April 1960, probably before all

. warhead testing could be completed. It was recognized that this program en- '
.ta.lled some rlsk, but the Air Force was a.cceptmg an even greater risk by

comitting the missile to a productlon go-ahead.

~Sa.nd.ia. notified Albuquerque Operations Office April 27, 1956 that an a.ccele*‘-

ated NAVAHO program could be supported. Design releese would be sch_eduled '

UNCLASSIFIED

UNCLASSIF
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{bX1), (B)(3)

Release of the Mk 39 Mod 1 Warhead for application to REDSTONE was made
July 8, 1959. Sﬁndﬁa had participated in 15 REDSTONE flights s 9 of which had
been successful. 3

Report SCL314(TR), Final Evaluation of the Mk 391 and Y2 Mod 1 REDSTONE War-

"head, was presented to the October 21, 1959 meeting of the Spécial Weapons

3k

b))

Initial effort had been directed toward use of the Mk 39

. Mod O Warhead but, with the advent of the Mk 39 Mod 1 s,_ealeci—pit design,

attention was diverted to this warhea.d Physical competibility tests vere

_completed in April 1956 with the develcpment wa:rhea.d, and in November 1957

with the product:.on wa.rhea.d.

The report noted that the REDSTONE was a single-stage, 'liqxlidhpropelléd,
surface-to-surface ballistic missile. Guidance was all-inertial and was
based on a gyrostabilized, gyro-supervised stable platform. The missile

~could be fired to ranges between 50 and 175 nautical miles and was to be used

against troop concentra.tions s sSupply and transnortation centers, and mecha.-

nized forces.. The missile had a maximum d.tameter of 70.2 inches, length of

67 feet,"a.nd launch weight of 57,000 pounds. . The adaption kit was provided
by the Army's Picatinny Arsenal, and the radar fuze by the Diamond Ordnance -

' Fuze Laboratories. (b)(1). (b)(3)

Before la,unch the desired type of burst (a:l.r or contact) was selected and

LASSIFIED

the arming/sa.fing switeh electrica.lly placed to the armed position. . Before -

the arming signal was applied, the continuity loops in the. warhead and the

.fuzing system were checked. At missile launch, the safing and arming -devices

unlocked. These devices measured accelera.tions at. various times and failed

safe if the missile did not reach the correct position and velocity on the
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August 16; 1957. The missile traveled downrange for approximately 107 min-

utes to the vicinity of Puerto Rico. Here the mlissile executed a hard left
rudder, then a right bank. The elevons then began to operate erratli;gally and
the missile broke up. The flight covered about 990 nautical miles.

A third flight took place September 19, 1957. The missile flight was good,
but the Sandia telemetering equipment did not transmit properly and a.bout -
half the.warhead envirornmental data were lost. However, a gap f_iring signal

was received about 5 seconds prior to warhead impa.ct.wr Another flight test

and flown under complete on-board guidance, with the exception Of several
left—head:.ng cormands that were requ.ired to ca.l:.brate the system headings due
to unpred.icta.ble crosswinds. The total flight time was 8 hours 16 minutes
and the flight covered a.bout 4450 nautical miles. The nose impacted within

the target area..b'8 Subsequent flight tests followed.

Report SCU3T4(WD), Final Evaluation of the Mk 39¥1 Mod 1 SM-62A (SNARK) Wat-

head Application, was presented to the Design’ Review and Acceptance Group of

Teport: noted that structural compatibility between the Mk 39Y¥1 Mod 1 Warhead
and the SNARK had been demonstrated by ana.ly‘ticalw and flight tests-.
No formal laboratory tests of the- wa.rhead-mlssile electrica.l system were con-
ducted., but electrical compatibility was- demonstra.ted by tests of components ’
a functional ground-system test, and iflight tests. The flight-.test program
included 18 warhead flight tests ;A the. progrem was started in June 1957 and
completed in May 1959. Release of the- warhea.d. for use in the SNARK was

. issued September 15, 1959.

The SNARK we;s a high subsonic ,' surface-to?surface s Pllotless bomber produced

. by Norair (e division of Northrop Corporat:.on) and designed for bombardment

of stra.tegic targets.  The missile had a basic d.:.ameter of 5 feet, lengbh of

~ 68.84 feet, and wingspan of 42.25 feet. The weight of the missile, including
[ boosters, was 60,000 pounds. The missile was launched by rocket assist from

" was held October 31, 1957, from Cape Canaveral, Florida. The launch was nor-
mal and the flight was conducted in accordance with the missile flight plan

'F:Leld Command and accepted for forwa.rding to Wa,shington, May 31 1%60. k9 - The '
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production anthorization for the XW-39bYl/B-58/MB 1 Pod application had been -

released by the Atomic Energy Commission in a letter dated January 18, 1956.
At this time, three warheads were under consideration, the XW-27, XW-39, and

Xw-41. oOn June 21, 1957, Sandia was requested to discontinue anplication to
the XW-27 and Xvi-b1,

The warhead oompgrtment of the Pod had a double wall around the warhead, with

‘fuel carried between the walls. Flight testing of the system started in

April 1959 and continued until November 1960. A release of the Mk 39¢Y1 Mod 1

_ Werhead for use with the B-sa MB-1 Pod was issued July 15, 1960.

The weapon had a free-fall capability only. Either air-burst or contact-

burst option was selected before release of the Pod from the carrying aircraft. -

Two arming functions were performed at this point. The pilot placed the arm-
ing control switch to ARM, thus providing aircraft power to drive the ready-
safe switch to the READY position, and the navigator-bombardier turned on the
DCU-9A and selected either. air burst or ground burst. . Operation of the DCU-
9A armed the arming-safing switch and, if ground option had been selected,

applied a voltage to set the air-burst transformer in the trzgger circuit to
the blocked position.
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Division of Military Apolication -~ An‘AEC.office that functions as liaison
betveen the Military and weapons designers and producers.

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

Field Command -- The local office of the Armed Forces Special Weapons Project

(Defense Atomic Support Agency), located on Sandia Base, Albuquerque, New .
Mexico )

Firing System -~ The electrical system of the weapon. that produces and applies
a high-voltage current to the detonators.

Fuzing: System -= The system that arms the weapon at the appropriate time and
provides a firing signal to the firlng system at the selected burst height._{

& -- Force equal to one unit gravity.

-~ Gas Boosting -~ The technique of increasing the yield. of .a nuclesar device by

introducing deuterium-tritium gas into the implosion process to increase fis-
sion. activity.

Ground Burst -- Detonation at or very close to the surface of the ground or
target. .

(b)(1), ()3

Kiloton -- A means of measuring the yield of an atomic device by comparins its
output with the effect of an explosion of INT. A l-kiloton yield is equiVa—
lent to the detonation effect of lOOO tons of high explosive.

Knot - A naval unit of speed, equivalent to 1l nautical mile or 6076 feet per
hour.

PR

Laydown Device -- A borib capable of being dropped on a relatively hard target
or surface and surviving in a condition to- later detonate.

Los Alamos Scientific Laboratory --‘A nuclear design organization located at
Los Alamos, New Mexico.

- Mach -~ A measure of speed. Mach 1.0 is the.speed,of<sound,Aor 738 miles per

hour at sea level. C .

Megaton ~-- A measure of yield of e large weapon. - Onevmegaton—is the equivalent

of 1,000,000 tons of high explosive.

ED
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‘Military Characteristics -- The attributes of a wea.pon ‘that are desired by the

Millta.ry.

Military Liaison Cormittee--- A department of Defense committee established by
the Atomic Energy Act to advise and consult with the AEC on all matters relat-
ing to military applications of a.tonu.c energy. '

'Millisecond -=- One thousandth of a second.

Nautical Mile -- A naval measurement of length. One naut:.ca.l mile is equiva- - -
lent to 6076.1033 feet, or the length of 1 minute of arc (1/21, 600) of a great .
c¢ircle of the earth.

Nuclear Insertion -- Insertion of the nuclear capsule when the weapon is ready
Yo be armed for detonation. An atomic weapon with a retracted capsule is re-
latively safe, and will only produce a yield equivalent to the amount of high
explosive in the weapon if the a.rming and fuzing sequence were initiated and
went to completion. :

(1)), 1)3)

Picatinny Arsenal -- An arsenal of the Army responsible for design of nuclear

weapons for the Army..

Piezoelectric Crystals -- Crystals that possess the property of genera.tion of
an electr:.ca.l current when squeezed, or struck.

Pit -~ The hollow metal sphere at the center of an mplosmn bomb whlch re-

ceives the nuclear capsule when it is inserted.

B _lilgl_m_b;@}g -- A less-than-full-scale test series held at the Nevada Iest Site.
Series of 29 tests, sta.rting May 28 ‘and ending October 7, 1957.

Plutonium—239 --A radioa.ctive Heavy element s a.tomic number ok,

Primary -- A flssion bomb -that acts as the source of energy to sta.rt the

. secondary or thermonuclear reaction of 2 two-stage device. :

Proximity Fuze -- A fuze that detona.tes the weapon ‘as soon as it comes within

. & certain. specif:.ed distance of the ground or target.

Pullout Switch -- A. switch whose contacts. are kept sepa.rated by insert:.on of

some nonconducting material. Release of the bomb from an aircraft results in
closure of the switch conta.cts.

CLASSIFIED -
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Radar -- Named for RAdio Detecting and Ranging. Radars emit a pulse of high-
frequency energy and measure the time lapse from that transmission to receipt
of a reflected electrical "echo" from an object. This time measurement de-
termines the distance of the object from the transmitting antenna of the radar.

Redwing -- A full-scale nuclear series of 17 tests held at the Pacific Proving
Grounds from May 4 to July 21, 1956.

Reservoir -- As used in this history, .a container for: deuterium-trltium boost-
ing gas.

Retarded. Bomb -- A bomb provided with some means for slowing the rate of de-
scent, generally a parachute.

Ribbon Parachute -- A parachute having a set of ribbons in place of a solid
canopy. This type of parachute provides less severe deceleration on deployment.-

(b)(1). ()3

Telemetry -- The transmission of signals from a moving orldistent-obdect.

" 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 battery into active output condition.

Thermonuclear -- Two-stage reaction, with a fission device exploding and

‘starting a fusion reaction in light elements.
Uranium-235 -- A radioactive element, an isotope of uranium-238

Uranium-238 -- A radioactive element, atomic number 92 Netural uranium con=

tains about 99 3-percent uranium—238 the rest is uraniumr235

T ASSm mD'
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Warhead. --_A weapon carried to ﬁhe target by missile..

X-Unit -- A s igh
nit A deyice used to provide high voltage to the weapon detonators.
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