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Timetable of XW-35 Events

Military Liaison Committee requests Division of Military Applica-
tion to make a feasibility study of a warhead for the ATLAS inter-
continental balllstlc missile,

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

.bivision of Military: Appllcatlon requests Los Alamos Scientific
- Laboratory, Unlversity of California Radiation Laboratory, and

Sandia to study a suitable warhead design for ATLAS

Alr Materiel Command requests Sandia to submit proposal for

balllstlc mlssile warhead fuze.

Sandia proposes two-phase approach to fuze deslgn.

Air Research and Development Command requests Sandla to proceed

, w1th fuze design.

Authorization issued for feasibility study of thermonuclear war-
head for an 1ntercontinenta1 ballistic missile

Sandla notifies Santa Fe Operations Officé that the XW- 35 Wathead
can be produced by the fall of 1959

~ 'Sandia forwards. ATLAS fuze proposal to Alr Research and Develop-

ment Command. —_—

Military Llalson Committee- releases set of mllitary q\aracterlstlcs
for a warhead compatlble with ATLAS THOR and JUPITER missiles.

: M\lltary Liaison Commlttee requests development of above warhead.

(b)(1), 0)3)

. Albuquerque Operatlonsvpfflce authorizes production of XW-35 for

ATLAS, "TITAN,YTHOR and JUPITER missiles.

v’_—'\ - ——"

——— —

_ Alr Research and Development Command requests 1ncrease in y1e1d

of Xw-35.
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studies of a suitable warhead for the ATLAS.'which had the most spwere envivane

ment,
®)(1), (b)3)

The ATLAS missile had a maxlmum dlameter of 10 feet, length of. 75 feet, and
blastoff welght of 243, 300 pounds. Its booster englnes possessed a total thrust

of 300 000 pounds ~and ltS sustainer engine a thrust of 60,000 pounds -'The

'TITAN had a maximum diameter of 10 feet, length of 90 feet and welghed

222 400 pounds._ It had the same booster and- sustalner engine thrusts. Thel

_THOR had a diameter of 8 feet length of 62- 1/2 feet, and gross welght of

110 400 pounds. It had one main englne w1th a thrust of 150 000 pounds ' The ..

:JUPITER had a diameter of 8- 3/4 feet length of 58 feet weight of 105, 600, pounds,

and. the same thrust as the THOR. > L

'Air Materiel Command wrote to Sandia January'Zi 1955, referring to Sandia s

background in fuzing- system deslgn and requestlna a fuze proposal for a.

ballrstlc-mlssile warhead 6 "Sandia replied'March 1, 1955 suggestlng a two-
phase approach . Phase I would be a study of fu21ng technlques and characterls—

tics for a, ballrst1c-m1551le env1ronment and Phase 1IX would be development of

"a speciflc fuze. 7- Subsequently, Sandia was requested to de51gn a. fuze for the

ATLASL ‘This would detonate the warhead at -or near the surface of the target,_

to produce high contam1nation.8

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

Accordingly,
1n July 1955, authorization was issued to study the feasibility of developing

a thermonuclear warhead for an intercontinental ballistic missile. Due to the

program urgency and the deslre for the highest y1e1d possible 'in a given weight,

: .both Los Alamos and'the.Radlation Laboratory were requested to participate.

Sandla notified Santa Fe Operatlons Office September 9 1955 that warhead de-

10ns could be flrmed up by late 1957, w1th fllaht tests startlng in- early 1958..

JUNCLASSIFIED
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Subsequently, the military.chafacteristicsvfor the Army's JUPITER warhead were
approved by the Military Liaison Coamittee.

(0)3)

T —16
Maximum yield and minimum weight were. desired.

The Division ef Mifitary Application was notified June 8, .1956 that early ATLAS
arid THOR missiles: would be compatlble with the ‘same nose cone and warhead com-
bination, and it was felt that this assembly could be applied to the TITAN.
There was’ some question that. any. warhead optimized for the Ealrly blunt, thick
nose being developed. ‘For ATLAS and THOR would also be best ‘for the light glass"
‘ceramic nose cone of the JUPITER, even assumlng ‘that physical size and shape ’

were Ldentlcal. "It was felt that full-scale tests might be requlred ‘be fore any

17
rlear answer became ev1dent.

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

d be carried'Bv ATLAS
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TITAN and THOR missiles, and also the JUPITER, if this was possible without
compromising the other designsLEi
®Y(1). B)3)
This would provide a warhead for the ATLAS, THOR and JUPITER:

.by their operational dates, and- a2 warhead for TITAN well before its ready'date.

~ The Univer51ty of California Radiatlon Laboratory would develop the XW -38, a

20
higher yield and heavrer warhead for a later . operational date.

A composite warhead configuration was evolved to allow .use of either the 20-inch--

»_diameter XW-35 or the larger xw-38 with a common mounting flange. In the ATLAS

and THOR nose cones, arming and fuzing components and attitude control mechanism

‘would be mounted in the annular space.around the warhead. In the TITAN nose

cone, the warhead would be mounted close to the front face, and this might in-

-volvelheating problems. It would also have to be determined that weapon deto-. -

,nation would occur prior to nose deformation in contact bursts

'The ATLAS,. THOR and TITAN nose cones used copper heat sinks to distribute the

heat throughout the nose-cone metal which was expected to attain a temperature |

of about 1700° F.. The JUPITER nose cone would be coated with a layer of fiber~

hglass which would partially burn off during re- entry ThlS would physically
: remove heated materfal and it was hoped that the 1nsulat1ng properties of the

'fiberglass would help.to keep the warhead compartment cool.

Since ft was felt that an antiballistic missile system mignt be in operation

by 1960, the scheduled operational date for most of the m1ss11es it was desired-

that the warhead be made radiation- 1nsensitive. This precluded use of transis-"

tors, diodes.and similar devices. . The warhead would be sealed and require a’

minimum of field testing. Monitorlng would be accomplished through nose ‘cone

. 3
and missile consoles.

The entire firing system would be.potted 'for adaptability to reduced pressures

© at high altitudes. The system would requ1re three arming 51gnals and either .
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October 1958. - The warhead would be conta1ned inside the nose cone, which would
separate from the rest of the missile about 5 mlnutes after launch and then
proeeed along a ballistic trajectory to the impact point. Fuzing operations

o : 2
would occur upon re~-entry into the atmosphere. -

- The Assistant Secretary of Defehée wrote to the Atomic Energy Commission

March 29, 1957, noting. that it was. 1mportant that the ATLAS warhead yield be B
as. large as p0551b1e w1th1n the prescrlbed welght limltatlons.

b)), (B)E)
The October 1958 operat10na1

-availability date’ was to be retaloed at all costs.25

_Report SCB995(TR), Proposed Ordnance Characterlstlcs of the XW 35 Warhead was

discussed in the April 24, 1957 meeting of the Special Weapons Development

2
Board. 6 The report proposed that a two-phase program be followed to provide

~a-20-inch version of ‘the XW-35 for early operatlonal capabilrty and ‘a2 higher .

y1eld verslon at a later date.5 With the understandlng that-the XW-35 Mod 0 -

vwoutd“be'provided for initial use, the report was approved and forwarded to the

Division of Military Applieatioanuly 11, 1957 27

{b)(1). (b)(3)
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attention was subsequently given to use of ‘either XW-28 or W-35.
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the components.

(b)(3)

The main case and aft section would be sealed and pressurized to provide environ-
mental protection during.storage and operation. The firing system nonld be
tested and certifled at time of manufacture and the warhead would requlre only
continulty and pressure testing.ln the f1e1d or stockpile._ There would be no
fleld ‘replacement of components and no need to break the warhead seal while the
weapon was in military custody. The warhead would be provided w:Lth de51_ccant at

the time of assembly to assure a low moisture content.

()3

dﬁomeosuggestions hgd previously been made that-emergency-cepability warheads be

o proﬁided. Thus, November 8, 1956, the Division of Mllitary App11cation notifled ’

Albuquerque Operations Offlce that; as a result of a series of successful JUPITER

31
tests, ‘the Army was considerlng acceleratlon of this missile program. : Sone
32 : '

33

e The ‘same request was made, February 19, 1957, on behalf of the .THOR. Later,

34
in August 1957, the JUPITER warhead emergency capablllty program was cancelled .

'However, December 2, 1957, the Military Llaison Committee. noted that the Depart-

ment of Defense was again accelerating the 1ntermed1ate—range balllstlc m15511e

-program. Both THOR and JUPITBR squadrouns, each requiring 15 missiles, would be

operational by late 1958.

(63

In May 1958 it was decided that emergency capebllity warheads for internedlate-. :_"

“'range balllstlc missxles would be supplred by XW-49 Warheads, which were
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XW=-28-Y1's modified to suit size and weight: requirements.' The emergency-
capability units for the intercontlnental ballistic m15511es would be hand built
36

models of the Xw-35-X1 and would be available by Aprll 1959.
Sandia wrote to the Division.of Military Application'May 3, 1958,'nothing‘thet :

considerable concern had been expressed over. the safety of sealed-pit warheads. .

(B3}, (b))

¢ had been suggested that‘an'environmental'senSina device be incorporated in’

the warhead electrical- system to prevent detonation by any chance epplicafion

of the sequence of electrlcal 1nput signals. Study wes being made of a eingle

'dev1ce that could be used with both m1551les and bowmbs, The nose-cone re-entry
f»deceleratlon formed a unique and common environment experienced prlor to weapon

.detonatlon, and it was proposed that this deceleration pulse be used to close an

1nertial sw1tch

In the XW-35-X1 system, essembly of two such switches would be cross-connected

and potted into a firing-set package. .Production tests through warhe ad accept-

ance level would be accomplished by actuating the inertial switches on a centri- -

‘guge that would dupllcate the re-entry env1ronment, .and electrical resets

WOuld be provrded to  réturn the switches to the safe position.

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

Report SC4160(TR), Design Status of the XW -35-X1 Program at Cancél-

latlon, was published in August 1958 and was the termlnatlon report of the

program
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Glossary of XW-35 Terms

Air Force Ballistic Missile Division -- A division of the Air Force concerned
with de51gn and production of balllstxc m1551les

~ Air Research and Development Command -- Established January l950'by the Air
Force to supervise. efforts toward the accompllshment of the Air Force mission.

Albuquerque Operatlons Office -- Change of name for Santa Fe Operatlons 0ff1ce
effectlve Apr1l 2, 1956,

Armed Forces - Spec1a1 Weapons Project -- An interdepartmental agency formed to

- handle mllltary functlons related to atomic _weapons.

Armlng Components--— Those weapon components whlch arm" the weapon, i.e.,-prej3
pueltEM'ﬁmng : . C o

Army Ballistlc Mlssile Agency -- That part of the Army concerned with the de31gn

and productlon of ballistic mlssiles.

Assistant Secretary of Defense -- Created by Department of Defense dlrectlve
- June’ 30, 1953 as patt of DOD reorganlzatlon. Handlés research and development

actlvlties of the DOD.

_Balllstic M1s51les -- Long—range missiles which are given a hlgh in1tial veloc1ty

and then travel on a balllstlc course to the target.

' Baroswitch -- A switch actuated by air pressure.

Boosting -- The technlque of increasing the yield of an implosion devlce by
1ntroducing deuterium- tr1t1um gas 1nto the 1mplosion process.

Castle -- A full-scale test series held at the Pacific Prov1ng Grounds. Serles’
of six tests startino March 1, 1954 and ending May 14, 1954. '

Department of Defense -- The Armed Forces, i.e., the Army, ‘Navy and Alr Force.

Depleted Uranlum -- Natural uranium from whlch most of the uran1um-°35 has’ been

‘removed, 1eav1ng the uranium-238.

Development Program Definition -- A report that describes. the weapon to be de-

-_slgned and the steps ‘that w111 be taken in its development

Division.of Mllltary Appllcation -- An AEC .office that functlons .as llalson

4between the Mllltary and- weapons de51gners and producers.l'_

UNCLASSLEEL



UN CLASSIFIED

. RS 3434/18

"'_'Emergency-CaEeblllty Program -- A weapons program tce provide. models of a g1ven
weapon design. in advance of regular production.

Environmental Sensing Device -- A device that reacts to a specific environment

_of the weapon, such as speed, -acceleration, altitude, etc.
B)Q), ()

Fuzing Components - Those weapon components that forw the "fuze" of the weapon

A combination of the arming components aud the flrrng dev1ces that detonate the
weapon- at . the correct time or 'place. : '

(B)(1). (0)(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. dec151on ‘to declare.a

moratorium on-testing resulted in Hardtack II, held-at ‘the Nevada Test Slte
between- September 12 and October 30 1958.

vHeat Sink -- A heavy mass of metal located in or near the nose cone of a-bal-~
listic missile. . Has the function of absorbing the heat created when the nose

cone re- enters the earth's atmosphere and heats up by skln frlctlon with the
,alr." -

Implosion --' The effect created when a sphere of high explosive 1s detonated-
‘on its exterior surface. If suitable lens charges are provided; the , force of'
‘the. shock wave 1s directed laroely toward the center of the sphere

: Inertlal'Switch -~ A-switch contaxnlna a small weight and a sprlng. When sub--
Jected to an external force’ of acceleration or deceleratlon the'weight com-

presses the spring: Generally, a metering dev1ce is added to measure the’ length
of time the external force is applled

UNGLADOM‘ i)
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Pit -- The hollow metal sphere at the center of an imp1051on bomb which receives
‘the nuclear capsule when it is inserted.
Plumbbob -- A less-than-full-scale test series conducted ‘at the Nevada Test Srte.

Series of 29 tests, starting May 28 and ending October 7, 1957

Pottlng -~ A means for 1mprov1ng the shock resistance of any 1tem by embeddlng
it 1n a plastic compound : :

. Prlmarxv—- A ‘fission- bomb that acts ‘as the .source of emergy ta start the second-”'

ary, or thermonuclear, reaction of a two- stage bomb

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

© unit positlve charge of EIEthiclty

' Redw1ng -- A full-scale test serles held at the Pacific Proving Grounds. Serres,

 of 17 tests, startlng May 4 and ending July 21, 1956. ‘ :

" Re- entry Shock -- The shock produced when a m1551le re- enters the earth s
atmosphere. -

©)(1), (0)3)
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{b)(1), (B)(3)
Uranium-235 -- A radioactive element, an isotope of uranium-238.
Uranium-238 -- A radioactive element, atomic number 92. Natural uranium contéins 
about 99.3 percent uranium-238; the rest is uyranium-235. '
Warhead -- A weapon carried to the Earget by missile.
i
.‘ -
i
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Re ferences -

SRD Ltr, Military Liaison Committee to Division of Military Application,
dtd 1/7/52, subject, Participation of Atomic Energy Commission in United
States Air Force Project ATLAS. AEC Files, MRA-5, Project ATLAS.

(b)(3)

SRD Report, RS 3466/26759, Sandia Corporation to Distributiom, dtd 3/57,

subject, SC3995(TR), Proposed Ordnance Characterlstlcs for the XW-35 War-
head. ‘SC Reports Flle.

SRD Ltr, Air. Materiel Command to Sandla Corporatlon, dtd 1/27/55, sub ject,
Study Contract on Warhead Fuzing, AEC F11es, MRA-5, ATLAS 7/54_6/55

;SRD Ltt Santa Fe Operatxons Office to Division of Military Appllcatlon,

dtd: 3/11/55 subject, 'Study on Warhead Fuzing for ICBM. AEC Files, MRA-5,

ATLAS, 7/54-6/55.

SRD Ltr, Western Development D1v151on, Air Research.and Development Command,

'to Santa Fe Operations Office, dtd 5/3/55. AEC Files, MRA- S‘ ATLAs‘

7/54-6/55. .

(b)(3)

. SRD Ltr, RS 1/748, Sandia Corporation to Division of Military Appllcatlon,

dtd 9/9/55, subgect ATLAS Program AEC Files, MRA-5, ATLAS, 7/55.

SRD Ltr RS 1000/1933 Sandia Corporatlon to Santa Fe Operatlons Office,

dtd 9/29/55 subject, Nomenclature A551vnment Xw-35. AEC‘F11°S, MRA-5,"
XH-35 to XW-38, 7/55. | - ) ‘

. SRD Ltr, RS 1/1147, Sandia Corporation to Western Development D1v1310n, Alr
_ Research and Development Commend, dtd 11/29/55, subject, Fuzing Proposal

for the United States Alr Force ICBM AEC Files, MRA-S, ATLAS, '7/55.
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SRD Report, RS 1212/491, Sandia Corporation to Distribution, dtd 12/1/55,
subject, A Fuzing Proposal for the ATLAS Intercontinental Ballistic Mis-
sile. AEC Files, MRA-5, Project ATLAS.

SRD Ltr, Division of Military Application to Santa Fe Operations Office;
dtd'12/30/55 subject ATLAS Warhead. AEC Files, MRA-S ATLAS‘ 7/55...

SRD Ltr, Santa Fe Operations Office to D1v1510n of Milltary Application,
dtd 1/19/56 subject ATLAS Warhead AEC Flles,'MRA -5, ATLAS 7/55

SRD Ltr;,Div151on of Military~Application to Albuquerque~0perat10ns foice
and San Francisco Operations Office, dtd 7/13/56, subject; Military Char-
acteristics for JUPITER Warhead. AEC Flles, MRA- -35 to XW-38, 7/56.

SRD Ltr,’ Albuquerque Operations Offlce to D1v1sion of Mllitary Applicatlou
dtd 6/8/56, subject, Basic Sameness of Warheads for JUPITER, THOR, ATLAS

and TITAN. AEC Files, MRA-5, XW-35 to XW-38, 7/55.

®)

SRD Ltx, .Albuquerque Operations Office to Distribution, dtd 7/18/56, sub-
ject;” Stage I1 Authorization for the XW-35 and AW-38 Warheads. AEC Files,
MRA 5, XW-35 to XW 38 7/56. ' . . Lt

SRD Ltr, Unlver51ty of. Callfornla'RadlatiOn ‘Laboratory to Distribution,

dtd 9/19/56, subject; UCRL Participation in Warhead Development for ICBM/
- lRBM. AEC Flles MRA-5, XW- 35 to XW- 38 -7/56.. o

SRD Ltr,. Western Development DiviSLQn, Air Research- and - Development Command,

‘to -Albuquerque Operatlons Offlce,‘a%d 12/6/56 AEC Flles, MRA-5, XW- 35 to

Xw-38, 7/56.

)

. SRD Ltr, RS 1000/3078 Sandia Corporatlon to Albuquerque Operatlons Offlce,
“dtd 1/31/57 subject, Development Program Deflnltlon, XW-35. - AEC Files,

MRA 5 XW-35 to XW-38, 7/56

'SRD Ltr, RS 2500/107 Sandla Corporatlon to Albiaquerque Operations Office,

dtd 3/12/57, subject, Prellminary Product Deflnltlon Eor XW 35 Program.

. AEC Flles MRA- -5, XH-~ 35 to xw is, 2/57.
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38.

(b)(3)

39. SRD Report, RS 3466/26857 Sandia Corporation to Distribution, dtd 8/58,
subject, Report 4160(TR), Design Status" of the XW- 35 Xl Program at Cancel-r
latlon sC Reports Files. ;
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