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Hfstory of the Mk 52 Warhead

The Mk 52 resulted from the effort to provide the Army SERGEANT rocket with an ,
appropriate nuclear warhead. An early meeting was held September 25, 1953, with
representatives of the missile contractor (the Jet Propulsion Laboratory of the
California Institute of Technology), the Armed Forces Special Weapons Project A
and Sandia in attendance. It was noted that the SERGEANT would be 30 inches in .
diameter, 35 feet long, weigh 10,000 pounds, and be able to carry a 1500-pound
warhead to a range of 75 to 100 miles. The SERGEANT was a- surface-to-surface,

solid-propellant guided rocket. 1ntended as a replacement for the CORPORAL, wh1ch
1

- The Division of Military Application, in a ]etter dated November 27, 1953, noted

that the SERGEANT had not yet been approved.as an atomic weapon carrier, and that
Sandia participation should be 1imited to liaison and interchange.of 1n;ormation~
to assist ‘the Jet Propulsion Laboratory in preparing -a system proposal..

- Little immediate warhead work was performed, but by late May 1955 Sandia Studies‘

indicated that 1t would be possible to‘provide a warhead to meet missile require-

- ments of reliability, simplicity, ease of operation, freedom from countermeasures,
° ruggedness and safety. A thermonuclear design was suggested, since the higher

yield and efficiency of such weapon would have size and weight advantages that
would aid in achieving m1$$1le obJectwes.3 ' o

The Assistant Secretary of Defense notified the United States Atomic Energy Com- °
mission August 29, 1955 that early product1on of the SERGEANT missile was "scheduled -

- for May 1959. Request was made for part1c1pat1on in a joint feasibility study of

suitable warheads for the system,. in cooperat1on with the Army and the.Armed Forces
Spec1a1 MWeapons Proaect, and this request was. subsequently forwarded to both. Santa Fe f
and San Francisco 0perat1ons Offices.. &

By mid-April 1956, two successful SERGEANT flight tests had taken place. The rocket
was inertially guided, and continuous guidance correction during-the missile flight
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~ was provided. The range was controT]ed by extending the drag brakes.of the R
missile for a specified Tength of time.

{B)(1). (0)3) : , o

"

The Army's’Picatinny’Arsenal had been studying possible fuzing systems and pro-
posed that a radfating-type fuze be used, with options'of air-bqrstiwith contact_
backup, ground burst, and air burst Wwith contact prec]us1on. It was felt that:
-efther 1nertial or barometric fuz1ng would not be sufficiently precise, as it was
hoped to develop a burst-height accuracy of 50 feet.

(b)(3) .

R feasibility Study-group had meanwhi]e been,formed; with representatives from .-
Field Command, Picatinny Arsenal and Sandia. 'This.group reported, July 25, 1956,

that 1t would be about.a year and a half before' firm atomic-warhead information
would be requ1red for the SERGEANT -program, and that considerat1on of warhead de-> _
signs was premature. It was proposed that warhead selection, as we]] as. comp]et1on \
of the feasibility study, be deferred until after the 1957 nuclear test ser1es.6 ’

Picatinny Arsenal requested information on~the,one-poant-detonat1on'eharaeterxs-' ‘
tics of the nuclear design, so that an adequate safing system.could be g?Vised;t_a-’~

(b)(1). (X3) } o

'Rocket design cont1nued with little work be1ng done on the warhead " The feasi~
bility study group aga1n met December: 3- 4, 1957, and 1earned that the rocket
operational ava11abi1 of mid- : ed by almost a year.

®)(1). ®)3) : o
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Picatinny_Arsenal released the feasibility study report December 31. 1957.
(®)(1). (0)(3) -
‘Typical targets were fighter airfields, command posts, headquartersj*

* communication centers, supp]y and 1og1st1c installations, troop units, tanks and
"art111ery.

The rocket was 31 inches in diameter, 31 feet long, and we1ghed 10,000 pounds at
launch. It was composed of four maJor sections; propulsion, fins, gu1dance and -

- warhead. = The solid- prope]]ant motor. had a burning time of 28 seconds and reached

a peak 1ong1tud1na1 acceleration of about 10 g's-at burnout. The range was con-
trolled by four simultaneously activated drag brakes which extended and ‘retracted
three times'dur1ng the upward leg of the missile trajectory. The time that the
brakes remained extended was determined by an internal computer which cont1nuous1y
compared the actual pos1tion and velocity of the rocket, as determined by an iner-.
tial p1atform, with the reference traJectory that the m1ssile shou]d be f0110w1ng
for that particular range. '

Time of f]ight'varied between 120 and 200 seconds. . About 22 seconds.prior to im-

" pact, an arming decision was made, based on .establishment of the square*or window

in space through which the missile would have to pass in order to receive an’
affirmative arming command. During the f1na1 20 seconds’ of f]1ght any necessary

,correct1ve maneuvers were performed.

‘The nose section for the warhead;wou]d have an,oVera11'1ength'of 139 inches, with
the base of the section having a diameter'of 3): inches and tapering to a point.

The warhead installation wou]d-be'11mitedAto a weight of 1500 pounds, of which
1250 pounds were allocated for the warhead. The warhead itself could have a max-

4mum length of 65 inches.

{b)(1). (b)3)
Warhead - -

- installation flights would start in April 1958, final systems demonstration of

§ ‘-T“‘ "C? 4AS T IED
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The Assistant Secretary of Defense notified the Un1ted States Atomic Energy Commiss1on,

October .10, 1958 that some time had passed since the Joint Chiefs of Staff had es-
tablished a military requ1rement for a nuclear.warhead for SERGEANT, but that a - -

" request for warhead development had been de1ayed pending a decision on the missile

systen ftselt.

(b)(1). (b)(2). (b)(3)

The

Army would be the cognizant agent for the Department of Defense port1on of t?g

development, with normal Armed Forces Special Weapons Project part1c1pat1on. by
A Joint AEC/DOD warhead Committee for,SERGEANT_was appointed and,he1d-its first
meeting November 17, 1958. It was noted that the missile was.in an advanced state
of deve1opment and 1t appeared 1ikely that the warhead’ flight-test program could

-proceed without major 1nterrupt10ns.

- It-was reported that cons1derab1e work had- been accomplished on the missile fuzing
'system, but this had been des1gned to meet- TX~43 requ1rements and might not be

ent1re1y applicable. There would be two options, air burst and contact buwst,. but

no contact backup for the air-burst opt1on The fuze would be. baro-armed and
radar-fired in the air-burst option. Both impact crystals and crush switches would
be considerea for contact'fuzing.' At an altitude of 18,500 feet above the firing
altitude, a baro offset switch would interrogate an arming-decision device to deter- |
mine whether 1t was safe to am the warhead If trajectory and attitude were with1n"
11mits, arm1ng and f1r1ng signals wou1d be generated 1n proper sequence.14

L ASSIFIED
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A SERGEANT meeting was held December 11-12, 1958. There was general agreement by '

- all except Picatinny that a self-destruct feature was not desired. Development
time scales were felt reasonable, with the exception of early flight-test dates
which might be difficult to meet. The warhead would be design released in May

1960, with early production in May 1961, and would achieve operational -capability

j in August 1961. Sandia proposed that a chopper-converter system be used.” This

" would be.a two-channel system, each channel of which would require a separate
arming and charging signal. It was felt that a trajectory sensing or 900f'P"'°°f

| ' device should be included, to provide ground- hand11ng safety. '

Sandia notified A]buquerque 0perat1ons 0ff1ce, January 19, 1959, that it appeared
entirely feasible to develop a warhead for the SERGEANT by August 1961, but that

no firm commitment would be made until military characteristics hgg_gggn~received
and evaluated.

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

Military. characteristics for the XW-52/SERGEANT were approved by the Military .
Liaison Committee January 20, 1959.

&)(1), (B)3)

-Development authorization -

————

was released February 27, 1959.'5

B, (0)(3)
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‘vSandiaeforwarded the developmeht'program definition of the warhead to- Albuquerque.

Operations Office April 22, 1959,

(b)(1). ®)3)

Power Woutd be—suppTied by the missile adaption kit. Sandia felt that the
military characteristics required certain features ‘that might limit use of the
warhead for other applications or might compromise reliability, or were more appro-
priately adaption-kit requiremente, and recommended.changes were being discussed.?]

Sandia wrote to the Division of Military App1ication April 29, 1959, comnentfng_on

the military characteristics. These -characteristics had been prepared especially _
for the SERGEANT warhead, but it was felt that the size,:shape»and weight of the

warhead should be optimized for other possible app]icatibns.zq‘
®)3)

| Since the missile system would noff
arm the warhead until the missile had entered the intended target area, there

| appeared to be no portion of the. traJectory during which the proposed self-destruct

system would be useful, and it was suggested that this requ1rement be de]eted

'The option of air burst with contact preclusion was'unclear, as both fuze and war-
head attributes were involved, and contact burst prec]us1on could be accomplished

by the fuze. S1nce the warhead contained no energy source, it would be eTectrical]y A
inert and could be protected-against accidental inputs by a handiing safety dévice.-
This device would interrupt the power line from the adaption kit to the warhead and

‘thus should be part of the Army's adaption kit. The warhead would have inaccessible
trajectory- -sensing devices, such as integrating accelerometers, and it wés felt that

caps that could be locked would prov1de no more safety than the use of caps hav1ng
safety seaTs.23 : L :

b)) (X3}

The higher yield weapon would have a max1mum length of. 65 inches and weigh
not over 1200 pounds.24 :
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Field Command not1f1ed Sandia January 9, 1961 that Report SC4445(WD), Proposed -
Ordnance Characteristics for the XW-52-X1 Warhead,; had been reviewed in coord1na-
tion with representatives of the interested Services. This review established
that the design met all requirements of the military characteristics, with two

- exceptions, There was no provision for integral shielding against neutron radi--

ation, but this had been accepted by the Army. Capability of monitoring the safe
condition of the environmental sensing device would depend on current negotiations
with the Army. The report had been accepted by the Design Review and Acceptance
Group and was subsequently forwarded to the Division of Military App11cat1on.32.33 o

(b)(1). ®B)(3)
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The first XW-52-X1 Warhead tested was flown at the White Sands Missile Range
March 10, 1961. The trajectory was low and the impact point about a kilometer
short of the intended target.35 Following this, three successful f]ights-were
staged in May 1961, and the balance of two flights was delayed pending availa-
bility of missiles.36 These two flights were held in Qctober 1961 and were suc-
cessful, 3738 '

Static and centrifuge tests had meanwhile shown that the warhead design was more
than adequate, and structural evaluation noted that the de51gn could successfu]ly
withstand all handling and transportation 1oads, as well as carriage in the SER-.
GEANT m15511e.39' Engineering release of the Mk 52 Mod 1/SERGEANT was accomp11shed
June 1961 on schedu1e, and ear]y production achieved May 1962 '

The Mk 52 Mod 2 Warhead was released January 28, 1963. This differed from the
Mk 52 Mod 1 in.that. it 1ncorporated a prescr1bed -action- 11nk device, and entered
productlon in Februany 1963.4q ‘ '

Sandia forwarded SC4715(WD), Final Report for the Mk 52 Mod 1 Warhead, to the

- Division of Military Application March 5, 1963. The report had been presented to

and accepted by the Design Review and Acceptance Group. The warhead diameter was
24 inches, 1enqth 56.72 inches, and weight 925 pounds.

b)), ®)3)
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| Glossary of Mk 52ATerms

Accelerometer, Integ_at1ng,-- A device for measuring acce]erat10n, capab]e of
summing the total acceleration in any given direction.

Adaption Kit -- Those items peculiar to the warhead installation less the warhead;

! namely, the arming and fuzing systems, power supply, and all hardware, adapters,

L and the like, required by a particular installation. Adaption-kit components are -
normally grouped into a complement, radars (if used), and power supply (if requ1red)

% ~° Albuguerque Operations Office -- Change of name for the Santa Fe Operations Office,
; effective April 2, 1956.

Armed Forces ‘Special Weapons Project -- An interdepartmental agency formed to
handle m111tary functions. related to atom1c weapons

Arm1ng -- The act of arm1ng a weapon, that fis, prepar1ng 1t for firing.

o - Ass1stant Secretary of Defense -- Created by Department of Defense Dlrective,
3 . June 30, 1953, as part of DOD reorgan1zat1on Handles research and deve]opment
activities of the DOD. _ : : :

Jh Barometric Fuze -- Fuze incorporating a baroswitch. A pressure device actuated by
f ~ 1increasing air pressure as the weapon descends in its trajectory. .

4 Boosting -- The technique of increasing the yie1d of a nuclear device by 1ntroduc1ng
r euterium-tritium gas into the implosion process to increase the fission activity. ..

)Y, (0)(3)
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- Department of Defense -- The Armed Forces, i.e., the Army, Navy and Air Force.

Design Review and Acceptance Group -- A M111tary committee estab11shed to review
the design of a specific weapon.

Detonators -- Explosive devices which, when initiated {see~bridgerites} by the
X-unit, ignite the lens charges of the high-explosive sphere (wh1ch see).

} Deuter1um -- The hydrogen isotope of" mass number 2.

Director of Defense Research and ' Eng1neer1ng,-- Change of name for the ASS1Sta"t
"Secretary of Defense.

“Division of Military App11cat1on -- An AEC office that functions as liaison between
the Military and weapons des1gners and producers : -

Environmenta] -Sensing Device -- A device that: reacts to a spec1f1c env1ronment of
the weapon, such as speed, acceleration, altitude, etc. :

!- Field Command -- The local office of the Armed Forces Spec1a1 Weapons Proaect L.
i : Tocated on Sandia Base, Albuquerque, New Mexico : '

Firing System -- The electrical system of the weapon that produces and app11es a
high- vo]tage current to the ~detonators. . :

Fuze -- A comb1nat1on of the arming and f1r1ng devices of a weapon

( , ®)(1), ©)3)

Hardtack -- ‘A nuclear series of 72 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 IT,. held at the Nevada Test Site be- -
tween September 12 and October 30, 1958. ‘ . ot

J High- Explosive Sphere -- The ball of h1gh ‘explosive that surroundsthe nuclear
: prlmary and is de51gned to produce the 1mp1os1on effect when detonated._

‘, S lmglg§1gﬂ -- The effect created when a sphere of high explosive is detonated on :
-\ . its exterior surface. If suitable lens charges are provided to invert the exp1os1on,A
the force of the shock wave is directed largely toward the center of the sphere., oo

c LASSTFIED
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’ Inert1a1 Sw1tch —- A switch containing a small veight and a spring. When sub- |
Jected to an external force of acceleration or deceleration, the weight compresses

the spring. Genera]ly, a metering device is added to measure the Tength of time
the external force is app11ed

Joint Chiefs of Staff -- A group composed of the Chiefs of Staff of the Army,
Navy and Air Force, to determine p011cy and develop joint strategic objectives of
the Armed Forces

Kiloton -~ A means of measuring the.yield of an atomic device by comparing its
output with the effect of an explosion of TNT. . A 1-kiloton y1e1d is equ1va1ent
to the detonat1on effect of 1000 tons of high exp]os1ve. '

Los Alamos Scientific Laboratory - A nuc]ear des1gn organlzat10n located at
Los Alamos, New Mexico. : :

' Megaton -- A measure of yield of a large weapon. One megaton is.the equivalent'
of 1,000,000 tons of high explosive. - .

Military Characteristics -- The attr1butes of a weapon that are des1red by the
M1]1tary. _

Military Liaison Committee -- A Department of Defense Comm1ttee established by -

.'=; the, Atomic Energy Act to advise and consult with the AEC on al] matters re]ating

to military applications of atomic energy.

b)(1), (6)(3)
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b))

Radar -- Name 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 determines the d1stance of
the obJect from the transmitting antenna of the radar. .

Reservoir -- As used in this history, a container for deuterium-tritium boosting-gas.

(b)(1), O3

Thermonuclear -- Two-stage reaction, with a f1ss1on device exp10d1ng and. startIng
a fus1on reaction in light elements.

Thxratron == A grid-controlled e1ectron tube.

Ton (Yve?dé ~- AR means of measuring the yield of an atamrc bomb by camparrng its
output with the effect of an explosion of TNT. A 1-ton yield s equ1va1ent to
‘the detonation effect of 2000 pounds of h1gh exp]os1ve. a :
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Timetable of Mk 53 Events

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

- Division of Military App11cat1on requests estimate of operationa1

availability date.

Los Alamos and Sandia submit tentative deve]opment schedule.

)E3)

Sandfa forwards deve1opment program definition of TX-53 to the
Albuquerque Operations Office.

®E)

Proposed drdnance characterist1cs of TX-53 accepted by the Special
Weapons Development Board.

‘Study of an XW-53/TITAN Warhead published.

Director of Defense Research and Engineering requests Atomic Energy .
Commission to participate in feasibmty study of warheads for TITAN 11
missile,

Warhead feasibility study recommends development of an XW-53 Warhead
for TITAN.

Director of Defense Research and Eng1neer1ng requests Atomic Energy
Commission to develop XW-53 Warhead.

O)(1), ®)3)







RS 3434/34

History of the Mk 53 Weapon

(b)(1), (bX3)

fthis device
pointed the way to development of the Mk 53. ‘

(®)(3)
Subsequently,
‘Eﬁe—ﬁ7vi31on of Military Application wrote to Albuquerque Operations Office,
September 2, 1958, requesting that preliminary arrangements be made, but stating
that full authorization would not be released until the military characteristics
had been issued by the Department of Defense.? An estimated operational availa-
Ddility date was requested '

The Los ‘Alamos Scientific Laboratory and Sandia submitted a tentative development
schedu1e October 15, 1958.

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

Los Alamos and Sandia held a joint meeting November 13, 1958. The bomb would be
. carried in B-47 and B-52 aircraft, with possible application to the B-58 Pod and
perhaps even to the B-70. However, the high speed of the B-70 would create high
bomb-bay temperatures, and it was felt that this might seriously affect such items
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as the paéachute and the high expﬁbsive used in the désign.7 Various cooling

methods were considered, including 1nsu1ation of bomb-bay walls, use of a jetti-

sonable water jacket,_of'f111ing the bomb bay with.a low-density material blown

_in after the weapon had been loaded in the strike aircraft. It was noted that the

bomb dimensions were 1imited'by the'size'of the B-47 bomb bay ;nd that redesign -

- or repackaging of some weapon components might be neceSsary.8

(b)3)

sandia studied several possible ways of stab11121n§ the bomb 1n'f11ght. Fin de-

" ployment appeared necessary for a number of reasons. There was an adverse center-
of-gravity location, and the aircraft bomb bay limited the fin height. Aerodynamic

requirements required stabilization of the bomb shortly after release, and it was
felt that a large fin area would be needed. It would be necessary to provis

mechanical devices between the fins to make sure . that all four fins deployed simu1-

taneous'ly.'l_0

{b)(1). (b)3)
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.. methods For_the B-58 Two-Component Pod, recently redesignated the BLU-2/B Pod,

- UNCLASSIFIED

RS 3434/34
;)

Sandia forwarded the TX~53 development prbgfam definition tb.A1buquerque Operations
Office June 17, 1959,

L), ®E) B

Delivery

would include high-altitude free fall and possibly low-1evel pop-up. ‘Use of the ° .
bamb Tess parachute container and fins as a laydown device in an MB-1-type Pod
would also be considered. '

_ The Department of Defense would provide a parachute, and the Atomic Energy Commission
would be responsible for nuclear design and the rest of the bomb. Units furnished
for the B-58 Pod application would contain complete fuzing and firing systems, with
the exception of pressure-sensing and contact-fuzing devices supplied by the Air
rForte.' Sandia would provide the engineering and production specifications for all

- other fuzing components and maérials. - '

The program schedule would depend on successful development of materials for miti-
gating high shock, high-strength 1ight materials for secondary nuclear component.
Support. and high-strength aluminum for the weapon case. The aerodynamic shape

‘Would have extendible fins to provide proper stability of free-fall bombs released .
4t high altitudes. ' ' ' ;
The B-70 bomb application would be sufficiently uniqué to require a field mddifi-

cation kit to provide the required aerodynamic and heat-resistant dua]ities.’ This

" kit would be design released after compatibility had been proven in flights and -

drops from 8-70 aircraft, but it was predicted that such aircraft would not be
available until about mid-1962.

(b)), (b)(3)

-
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(B)(1). (bX3)

~Since the deformation switch used to produce contact firing signals in the com-
plete bomb was different than the corresponding components in the Pod application,
a.-connector was provjded on the weapon skin to-allow e1ther type of deformation’

: switch to be used.

(b)(1), (BX3)

On July 15, 1959, the Air Force proposed that Sandia be responsible for providing
. pressure-sensing and contact-fuzing devices, rather than th_e'M'i'litaryi and this
proposal was subsequently accepted by the Military Liaison Committee. 9

UNCLASSIFIET
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-13-
An amendméntv;gﬂthe military characteristics was;is;ued_Aygust5QA;1259.

(b)(1). (bX3)

A ballistic drop test was held September 12, 1959, and indicated need for modifi- -
" cation of the low-level deployment sequence.

(®)(1). (b)X3)

" The Air Force Speciél'weapons Center had requested a 1ist of changeslthat would
have to be made to provide a fuzing and firing system compatible with the low=-1evel

‘Special Weapons Emergency Separation System,

{b)(1). (0X(3)

Field Command wrote to the Air Farce Special Weapons Center October-s, 1959, pro-
posing that the variable timer for the laydown.option be replaced with a single
fixed time delay. This change would provide increased. reliabiltiy and safety by
eliminating the setting mechanism and the human effort involved in making the set-
- ting, and environmental protection would be 1hcreased, since the case would not
have to provide a seal around the rotary shaft bf the variable t1mev¥.23 The Center
.- replied October 16, 1959, noting that the Strategic Air Command had been queried,
and a preference stated for the variable timer.,20

- Report SC4267(TR), Proposed Ordnance Characteristics of the Basic TX-53 and the
TX-53 Bomb, was presented by Sandia to the October 21, 1959 meeting of the Special
Weapons Development Board.24 This noted that the Basic TX-53 would contain a
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high- explos1ve implosion system, nuclear pit, gas-boosting system, secondary,
electrical fuzing and firing system, primary case and Basic TX-53 case. The
TX~-53 Bomb wou1d consist of the Basic TX-53, aft assemb1y with retardation para-
chute, extendible fins, shock-mitigating material. and nose assembly with impact

switch.3 The report was accepted and forwarded to the 01v1sion of M111tary App11-
cation December 4, 1959 25

Sandia had informed the Division of Military Application that the bomb would have
to be thermally protected when carried in the B-70 aircraft, to maintain the bomb
temperature below 165°F, This protection could be provided by bomb-bay cooling -

or insulation. Any mod1f1cat1on to the bomb to provide the shock-mitigation system,
afterbody or parachute w1th materials which could resist high temperatures would

. require at least 15 months of effort and would increase the weapon diameter to 52
inches, the length to 164 inches, and the weight to 9300 pounds.26 Subsequent1Y.
December 10, 1959, the Air Force requested that any work toward establishing com-

-pat1bil1ty of the TX-53 Bomb with B-70 aircraft be ha1ted due to delays in the.
latter program.19

B, B)3)

Sandia informed the Air Force Special Weapons Center that the TX-53 Bomb experienced
severe pitchdown in drop tests made from B-47 a1rcraft This caused parachute de-
ployment problems, imposed high aerodynamic 1oads on the bomb, and increased the

mSSiFIE“
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P°5$1b111ty of contact between bomb and aircraft during weapon releases. Separation
from B-52 aircraft appeared sat1sfactory.30 : : :

The Center replied February 8, 1960, noting that the B—47 bomb bay had caused prob- .

_'lems in the past, but that this had not prevented designers from achieving weapon
compat1b111ty w1thout modify1ng the bomb bay. This latter work would require ex- -
tensive aircraft modification and probab1y result in performance degradat1on. It

" was noted that there appeared to be close corre1at10n between delivery speeds and
weapon release characteristics. Since the B-52 was being modified to permit Tow-
level flight at 400 knots, 1t was requested that separation tests of bomb from

" B- 47 at this speed be conducted.sl ‘ ' '

Sandia notified Fie?d Command . February 16. 1960 that the design 1ntent of the TX-53
was to ensure that fuzing-system restrictions on the bomb release altitude were
less severe than limitations imposed by safe escape or other criteria. It was felt
. that, except for a minor altitude restriction for some retarded contact bursts,
- this design intent appeared to have been met. The fuzing system thus appeared to
provide the necessary flexibi1ity for the intended use of the bomb, and formal con-
" currence in the design was requested.32 ‘Field Command subsequently replied, notfng

‘that the Strategic Air Command stated that the re1ease capabilities of the TX-53
Bomb were acceptable.33 '

Laydown tests demonstrated that the terminal velocity of the TX-53 Bomb was leSS
athan anticipated, and a change to the nose design was made which reduced the over-
.:a11 1engtn of the bomb and provided better clearance in the B-47 bomb bay. "It now
- "became possibTe to Jettison the parachute and its container in the free-fall option,
- and this change shifted the weapon center of gravity far enough forward so that
aerodynamic stability was atta1ned without deployable f1ns.34

A study of a warhead to be carried by the TITAN m1ss11e was reported March 13,
_1960. This called for use of a high-yield warhead at ranges up to 5500 nautical
- miles, and a lighter weight warhead for targets 8500 miles distant. The XW-38
Warhead was being developed for application to the TITAN and ATLAS missiles for
. the latter usage, and consideration was given to the TX-53 design for the shorter

UNCLASSIFIED
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range; higher yield employment. The warhead could be severely reduced_in weight d
" over the bomb app]ication, as the 1mpactrmit19at10n:system'wou1d not be needed.

On May 17, 1960 the Director of Defense Research and Engineering requested the
" Atomic Energy Commission to participate ina feasibility study of warheads to be _
used with the TITAN II or SM-68B intercontinental ballistic missile svstem. S

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

The study report was published July 12, 1960, and recommended development of an
XW-53 Warhead.
®(1). )
The TITAN missile operationaI date was March 1963 and it was felt that -
the warhead could be provided at the same time, It was noted that if product1on
authorization were received in the near future, flight.tests could be started by

November 1961, design release made in the same month, and early product1on achieved
by December 1962. 37

-The Director of Defense Research and Engineering 'requested the Atomic Energy Com-
mission, September 1, 1960, to proceed with development of the XW-53 Warhead, with -
" "the Air Force being designated cognizant agency for the Department of Defense,’ and
normal Defense Atomic Support Agency participation. '

The military characteristics for the TITAN warhead were approved by the H111tary
‘Liaison Committee October 18, 1960. Fuzing options included air burst with contact
backup and_contact hurst_

L)1), @)3)

Sandia wrote to Albuquerque Operations Office March 10, 1961, discussing the devel-
‘opment program definition for the XW-53. Sandia would be responsible for design

- and production specifications of the warhead, with the exception of explosive and
nuclear parts. General Electric would develop the re-entry veh1c1e. and Glenn L.
Martin Company would be in charge of missile development. Warhead design release
would be in April 1962 with early production in January 1963.
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per second. »A_disreefed 48-foot.'three-pdrachute cluster replaced a 44-foot
c1uster. ' o :

The Air Force decided to provide the three 48-foot parachutes with a 22-1/2 foot
‘reefing 1ine and a 1-second reefing time. This resulted in an overload on the

~ second parachute stage. To reduce this load and to move some of it to the first .
stage, the reefing-line length was increased to 25 feet. This design functioned'
satisfactorily, but the loads extrapolated to an overly high figure for the maxi-
mum drop conditions of the bomb. Sandia dropped a unit and found that two of the
- three parachutes failed complete]y by breaking the suspension 11nes.4]

Sandia notified.the-01v1sion of Military App11cat1on May 12, 1961, that the bomb _
production date would have to be delayed due to lack of a satisfactory retardat1on
system. The D1v1sion of Military Application requested that another program assess-
ment be made after drops scheduled for early June 1961.‘_‘2

A meet1ng was he1d June 27, 1961 to discuss the resu1ts of the BLU-2/B drop-tower
and laydown programs. There had been wide variation in test results, a1though
drop conditions had been kept relatively constant. It appeared that the angle of
impact significantly affected impéct accelerations, and it was decided that the
rest of the drop-tower program would be delayed until enough laydown tests had bgen
éompIeted to determine whether the drop-tower velocities were rea11stic.q3 Subse-
_quently, Sandfa reported, August 8, 1961, that 10 drop tests had been made of a
half-scale beer=barrel nose. Results showed that the nose was capab1e of reducing
- the 10ng1tud1na1 impact acce1erat1on to less thlian 100 g' s.44

The Air Force Special Weapons Center‘notified Albuquerque Operations foice

November 30, 1961, that the parachute was ;ompatiBTe with the TX-53 Bomb as car-
ried in B-47 and B-52 aircraft.

®)(1), (b)3)
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Field COmmand notified Sandia Januany 23, 1962, that Report SC4553(WD) Propcsed
* Ordnance Character1st1cs for the XW-53 Warhead, had been reviewed in coordination
with representatives of the interested Services, The review established that the

destgn met all the requirements of the approved m111tary characteristics, with
jcertain exceptions. -

_The diameter of 40.5 inches over the mounting flange exceeded the 37.5 inches
allowed by the military characteristics, but this was acceptable, as was the war-
“head length of 103.5 inches rather than the desired 102 inches. It was felt that
considerable increase in safety could be realized if the environmental sensing -
device were upgraded to minimize the possibility of 1ts being inadvertently oper-:
ated or bypassed in a fire environment, and it was requested that efforts be

directed toward such improvement.
(b)(1). (B)3)
" Other-

wise, the design was acceptable to the Department of Defense.

Sandia wrote to Albuquerque Operations Office Januafy 31, 1962, noting that a pro-
posed acceleration of the XW-53 Warhead design, with release in October 1962 rather
than February 1963, would require issuance of infonmation considered premature even
for the later date. Deliveries of development hardware had been delayed and_there
weré progressive s1ippages in the flight-test program. - However, every attempt
would be made to provide certified production material by the date requested and,
if not, operative components would be made,availablé.47 ‘

- Field Command notified Sandia February 13, 1962, that Report SC4621(WD), Interim
- Development Report fdr the TX-53 Basic Assembly and TX-53 Bomb, had been reviewed
- in coordination with representatives of the interested Services. There were a few
deviations from the military characteristics. There was no warhead entity as such,

but the basic assembly included the warhead elements, as well-as all fuzing and firing

companents except the impact-fuzing or deformation switch, and this deviation was
acceptable. ' o
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(b)(1). (b)3)

Effective length of the TX-53 was 148,75 inches to the
rear automatic deployment cover, slightly more than desired, but this 1ength was
compat1b1e with des1gnated carriers and was acceptab1e. The weight was 8850 pounds, -
. s1ightly more than specified, and this also was acceptable.
®)1), (b)(3)
fThis latter capability
would be.provided at a later date. '

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

Sandia subsequently notified Field Command May 10, 1962, that the Mk 53 had three
power sources; afrcraft monitor and control system, fast-rise thermal batter1es-
and main-fuzing-system thermal batterfes. The electrical system of the bomb had
been designed so that the firing-system circuits were physically separated from
any circuits 1ikely to receive power in the event of fire. It was thus felt that
the bomb provided sufficient fire safety. but thermal fuses would be included in
.the fuzing-system selector control as an added safeguérd.49 '

The Mk 53 Bomb and the Mk 53 Basic Assembly were design-released August 10, 1962.
It was noted that the B-47 bomb-bay spoiler doors had to be retracted fg; both high- .
and low-altitude releases to prevent adverse bomb pitchdown at release.

{b)(1). (b)3)
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switch had to be manuai]y-tufnedAto>the'ARMED position (either'retard or free fall)
before takeoff, or a weapon dud would result. The fuzing-system control selector
provided chofce of air or contact burst. Laydown delayed burst was automatically
selected when -the bomb was released below its specified altitude, with the air-
craft monitor and control selector placed at AIR or GROUND. |

‘When the bomb was ‘released from the carrying aircraft, pullout rods were extracted,
and this action activated pulse generators which initiated fast-rise thermal bat-
teries and a set of sequentfal timers. The batteries Supp11ed power to baroswitch
and timers, and activated another set of thermal batteries.

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

 About one second after weapdn'release. sequential-timer contacts closed and com-
pleted circuits between battery pack aﬁd-detonators,in the automatic parachute
deployment system. At the same time, the timer provided a signal that severed the
retardation-parachute suspension 1ines, and the following deployment sequence oc-
curred: The automatic deployment cover was separated,from the rear case section by
the explosion of a length of mild detonating fuse, the cover deployed a 4-foot-
diameter pilot chute, the pilot chute deployed a 16.5-foot ribbon retardation chute
permanently reefed to 12 feet, and the retardation chute deployed the laydowr para-
-chute system, which consisted of three 48-foot ribbon chutes, each_réefed to 22.5
feet for 2 seconds after 1ine stretch. ' -

‘The laydown parachute system was. designed to reduce the rate of fall of the bomb

to Tess than 55 feet per second, and to position the bomb upright at the instant of
impact. The energy of impact was absorbed by aluminum honeycomb in the ‘bomb nose.
Since strong surface winds might cause the bomb to fall over on its side, s1m11ar
. Shock-absorbing materia) was placed around the bomb components.

-
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As the rotany switch remained in the Iaydown option in low-altitude releases, main
battery power was supplied to the laydown bus after bomb release. Retardation _
created by the laydown parachute caused an interval timer to operate toward fts.
armed position, applying main battery power to the motor and contacts of the se- _
quential timer.

b)), ®@3)

detonation time a third switch closed, activating exp1osive sw1tches and trigger1ng
the spark gap to cause bomb detonation.

b)), ®)3)

Less than one second after bomb release, the rotary switch turned to the
‘high-level option position. Shortly aftérward, the sequential timer completed a
circuit between battery pack and detonators in the automatic parachute deployment .
system, If freeefaII'option had been selected, closure of contacts in the sequen-
tial timer applied power from fast-rise thermal batteries to parachute deployment
system and severed the chute attachments, allowing ‘the retardation chute to. extract
and discard the laydown parachute in its stowage can. If the retarded option had
. béen selected, the sequence was similar to that for free fall, except that the.
parachute deployment proceeded normally. '

ﬂﬁrmburst t option could be selected by the aircraft monitor and control systan.

0)E)

_—
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(®)(1), (b)(3) Less
~ 'than 1 second after weapon release, the option switch operated to the high-altitude
option. . Closure of a timer 1 second after release had no effect on Pod operation.

(b)3)

1f contact option had been selected on the Warhead Control Selector Switch before
release, the fire baro was bypassed and the Pod contact crush switch was brought

. into the circuit. The firing pulse transformer.circuit was completed by the im-
pact crush switch which closed on impact with the target.60 A

(L)1), (©)3)

. Report SC-WD-64-574, Final Development Report for the Mk 53 Mod 0 Warhead, was
issued by Sandia in December 1965. This noted that the warhead system used a
rotary chopper/converter system to change low-voltage direct current at about 28
volts to about 2100 volts direct current. An environment similar to the launch

" acceleration of the TITAN Il missile had to be experienced to complete the con-
verter arming circuit. This acceleration operated the environmental-sensing '
device.
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When two indepehdent armihg signals were app]igd to both chopper .and converter,
the applied voltage was chopped, transformed, rectified and used to charge the
X-unit capacitor bank and arm the trigger circuit.

{bX3)

Detonation of an armed warhead could be accomp11shed by e1ther ad Tow-voTtage

(17 vo1ts) or high-voltage (250 volts) method. The output -of the trigger circuit
was appl1ed.to one probe of the dual-probe spark gap. This signal caused ioniza~-
. tion of the Spprk gap, and energy stored 1h'the'xaun1t capacitor bank was trans-
ferred to the detonators, causing detonation of the warhead. Energy from the |
capacitdr bank also triggered an exploSive timer on the neutron generators. This
timer burned down and detonated the explosive driver which depoled a ceramic crys-
tal. The crysta1 then supplied 2 high-voltage pulse to a deuterium-tritium tube
which provided neutrons for 1mtiation.62

A LAIAL§;éE; j};yk
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Glossary of Mk 53 Terms

 Air_Force Special Weapons Center -- That element of the'Air Force Systems Com- -
- mand having to do with compatibility testing of nuclear devices with aircraft.
‘Located at Kirtland Air Force Base, Albuquerque, New Mexico. .
" Albuguergue Operations Office -- The 1ot$1»offjce of the Atomic Energy Commission
~!KEC; concerned with tﬁerperatiqns of Sandia Corporation. - -
Armed Forces Special Weapons Project -- An interdepartmental.ageﬁcy formed to
handTe military ?unct1onsAre1atedth»atomic weapons. _
Assistant Secfetarz of Defense'-~ Created by Departmentvof Defense directive,
June 30, 1953, as part of reorganization.. Handles research and development
~ of activities of the DOD. S

- Ballistics -- The science governing motion of projectiles or bombs dropped from

Baro -- A pressure-sensitive device used in weapons to actuate circuits. The
term is a contraction of "barometric switch,” a switch actuated by air pressure,
sometimes referred to as "baroswitch." o )

Boosting -- The téchn1que bf?incfeésing.thé'yfe1d of a nuclear device by intro-
aucjng,deuterium~tritium gas into the implosion process to -increase fission
activity. o : ' . ;

B)(1). (0)(3)

" Defense Atomic Support Agency -- An interdepartmental agency formed to handle mili-
ary functions related to atomic weapons. Originally called the Armed Forces Special
Weapons Project. T

UNCLASSIFIED
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Department'of Defense -- The Armed Forces, i.e., the Army, Navy and Air Force.

. Design'Review and Acceptance Group -- A Military committee established to review -
e design of a specific weapon. It absorbed some of the functions of the Special

Weapons Deve]opment Board.

Detonators -- Exp1osive devices which, when initiated {sthbﬂbidser+ﬁ§;;’b¥ the
X-unit, gnite the lens charges of the high-explosive sphere (which see).

Deuterium -- The hydrogen isotope of mass number 2.

Development Program Definition ~- R report that describes the weapon to be de-
_-signed ana the steps that will be taken in its development. i
Director of Defense Research and En 1ne=r1n '--.Change of name for the Assistant

_ Secretary o ense. . S o A

Division of Military Application -- An AEC office that funct1ons as 1iaison between
‘the MiTitary and weapons designers and producers. :
(b)(1). (b)X(3)

Field Comand -- The local office of the Armed Forces Special Weapons Project
{Defense Atomic Support Agency), )ocated on Sandia Base, A]buquerque, New Mexico.

_ F1r1n9 System -- The-electrical system of the weapon that produces and applies a
1gn-voitage current to the detonators.

" Free-Fall Bomb -- A bomb that falls under the forces of grav1ty and the impetus
given at t1me of release.

TINCLASHIL L
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(b)(1), (0)(3)

One-Point-Safe Weapon -- A weapon that will not produce a nuclear yield when
detonated at one po?nt on the surface of the high explosive. .

Operatfon Hardtack -- See Hardtack.

Reservoir -- As used in this history, a container for deuterium-tritium boosting
gas. _ ,

Retarded Bomb -- A bomb provided with some means fbr slowing the rate of descent,
generally a parachute

Ribbon Parachute -- A parachute having a set of ribbons in p]ace of a solid canopy.
This type o parachute provides less severe deceleration on deplovment. :

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

~TASSIFIED
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