TNCLAﬁJLB‘ i,

“““““!

December 1967 RS 3“31P/13

AEC A!['OMIC WEAPON DATA

arer

H
HISTORY OF THE MK 27 wnmh)’"

5C-M-67-664

‘ -~ Information Research Divisiom, 3k3k & .
RESTRICTE/ DATA » . ) ' o /
: ?hi"do mest gontging/res¥rigted/dhta THIS DOCUMENT CONSISTS OF 43 PAGES
o3 def G in ;. At .C e 2a) A\ oY . : . . -
A 951"' 5 f LIl gl t B Y t b d) eurea . - —mveny . z
. / of i} -—

ontg in A nannky, tof ax
£ u.n.oriz ersos profijbitéd/ ..‘ )
----- ‘ b N - ‘ ‘ - -

1 oeiwe uyvetlil KEwosnuion Asview :

S /:}wmmcuw"uz&z}} : |
,;zooms







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

UNCLASSIFIED

RS 3434/13




(b)(1). (bX3)

Mk 27 Mod O Warhead

UNC:

-y

L ASSIFIED




-5- o BS 3434/13

Timetable of Events

Mk 27 Weapon

' Late 1953

-8/5/54

6/6/55
7/6/55

8/9/55

- 6/21/56

8/21/57
10/21/59

Mod 1
- 6/22/59

Plans made to develop a small, two-stage weapon.

()3

(b)), (0)(3)

Division of Military Application assigns Mk 27 development to
Radiation Laboratory and Sandia-Livermore.

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

——

Special Weapons Development Board discusses proposed ordnance
s‘.hg;_ter:.stics of the 13(-27 _weapon.

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

Mk 27 Bomb degign released,

Final evaluation report of Mk 27 Mod O Bomb presented to Speelal
weapons Development Board and accepted.

Division of Military Application proposes that manua.l a.mmg
capability of the fuzing system be deleted.

, ”’ » .
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. 9/28/59

- Mod 2

10/31/60

/ E i 6 . .~ ms 3U3k/13

Sandia provides ready-safe sw:ltch for above purpose, creating the

'Mk27Mod1.'

‘Sandia proposes that a squib-a.ctuated switch be replaced with a

solenoid actuated design, to prevent activation of the squib _ o~
switeh by radio-rrequenw energr. This resulted in the Mk 27 -
Mod 2 design. '

13

REGULUS Warhead Algg' lication

5/21/55
8/12/55
* 1/25/56

5/27/57
L/23/58

(b)(3)

_Sandia submits proposed scope of work for adaption kit for XW-27/

Special Weapons Development Board 'discusses proposed ordnance’
chara,cteristic_s of the XW-27 Warhead and its missile applications.

W27/REGULUS I design released. |
Final engineering evaluation of the Mk 27 Mod O REGULUS I Warhead -

Application presented to and accepted by the Special Weapons -
Development Board.

RASCAL Varhead Application

| Mia-1955
1-57

L/23/58

Missile considered for XW-27 application.

. Applica.tion' design release issued.

Final engineering evaluation of the Mx 27 Mod O/GAM-63A (RASCAL)
Warhead application presented to and a.ccepted by the Special

Weapons Development Board,

B-58/HUSTLER Application

Surmer 1953 Feasibility study of XV-27/B-58 proposed.

1/18/56
6/57

‘Project authorized for design.

Project canceled.




W o RSBhBh./B.. |

TRITON Warhead Application

8/s4 - Feasibility study for m—a'r/rmon authorized.
12/9/55 Pro:)ect canceled.

MATADOR Wa.rhea.d Application

12/16/54
. (b)(3)

11/56 XW-27 MATADOR project canceled in favor of XW-28/MATADOR.

SHAPE S Warhead A_pplication '

1/12/55 " Alr Force Special Weapons Center states that project o.ppeara
feasible. ‘

5/2k/55 Santa Fe Operations Office wthorizes full development.

3/56 Project canceled.
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HISTORY OF THE MK 27 WEAPON

~ In labe 1953, as the design of the TX-15 began to crysta]li’zé , it became evi-
dent that major welght and size reductions of thermonuclear devices were
_ possible.

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

The wespon would be carried by the Army REDSTONE mis-
sile; the Favy REGULUS I, REGULUS II, and TRTTON; and the Air Force B-58 Pod,
MAJ.AD(I{, SNARK, RASCAL and NAVAHO. The bomb weight was not to exceed 3000 .
pounds. It was to be capable of either internal or external cerriage on the
Navy AJ, A2U, A3D, ALD, F3H, FTU, PEM and FZH; end the Air Force B- l+7, B-52,
B-57, B-66, F-Bh, F-lOO, F-101 and F-105

The bomb would.be a.ble to vithstand, without damage or functional impaiment,
forces and accelerations caused by catapulted takeoffs, arrested landinzs,
ejection, and normal flight maneuvers. A surface-burst contact fuze was de-
sired, ‘selectable in flight as a pcrimary burst option, but a radar fuze pro—
ducing & nga:-surfa.ce burst would be acceptable if a true contact fuze could .

' not be achieved. An mir-burst fuze would be capoble of being set to the de-
sired burst height after tekeoff, and a contact or near-surface ﬁzze nould.
provide cleanup. The weapon would be capeble of remaining in a rea.dy for-use -
condition for es long a period of time as possible, but not less than 30 davs 3

{B)(1), (BX3) -

T
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(B)3) _
T ez ropen that the devices would be

" produced in late 1956, by which date suitable delivery aircraft would be
availsble. It was felt, however, that if a meximum bomb weight of 3000 pounds
was maintained, the warhead weight might be less than the specified 2800
pounds, and that it would have a correspondingly lower yleld. However, if the
warhead weight was mainteined at 2800 pounds, the bomb weight would .probably
exceed 3000 pounds. The Los Alamos Sclentific Laboratory wanted as large.a
warhead diameter as possible, while Sandia hoped that the dismeter could be
kept to a minimum to ease external carriage problems. -

This disc_;.uaa‘ion was continued in the September 17, 1954 meeting of the TX-Theta
Committee. Weapon diameters from 20 to 35 inches vere examined, together with
‘five generel shapes. As indicative of the penalties created bi external cer-
riage, it was noled that a store with a diameter of 30 inches and a weight of
3000 pounds could be carried by the F-100C. If this weight were increased by
500 pounds, the ceiling of the aircraft would be reduced 500 feet and its

range shortened 20 nautical miles. The drag of such an external store was al-
most 20 percent that of the airplane, and this drag increased about 30 percent
" if the bomb diameter were increased 5 inches.

(b)3)

_Delivery studies had been made by Sandia.

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

"The use of a.
safe-separation timer to provide adequate aircraft escape time after release’
was recommended.s ' '

(b)(1), (0)3)
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(b)(1). (0}(3)

tne reasons behind this proposal were that missiles could accommodate u_u'heads
up to 4b inches in diameter, but this size was incompatible with external cer-
. riage on most aircraft. Extérﬁal aircraft carriaéé con_sidefa.tiona dictated
.that a bomb with a diameter close to 30 inches be used, and having a structure
that could withstand lug snd sway brace loads. Additionally, in view of the
present circular error inherent in missiles, it was felt advisable to provi
a missile warhead with the highest possible yiea.” e

This proposal was forwarded to the Santa Fe Operations Office November 17.
A%k, ®)(1), )3 _

Tt would be compatible with the missiles intended as carriers for
‘the XW-5 Warhead, although some minor warhead compartment modifications might
have t§ be. made. : O, BB
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b)1), ()E)

“This was followed by another letter, March 2%,
1955, noting that production interest would depend on the yield attained.g

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

A meeting was held June 6, 1955, with representatives of the University of
Ca.l.'l.rornia Radiation La.bora.tory and Los Alemos present, and resulted in a
suagestion that Livermore produce the weeponized version of the XW-27.

(b)), (bX3)

UNCLASSITIED
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{b}(1), (b)(3)

The use of an unboosted primary was discussed in a teletype from the Ra.d:la.t:lon
Laboratory to the Division of Military Application July 1, 1955.

B)3)

The shape selected was a reduced-scale Mk 15, vith a dismeter of 30-1/4 inches
_and a length of 115 inches, and was chosen due to the proven ballistic.and
Jfuzing characteristics of the Mk 15.

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

_ Santa Fe Operations Office notified the Division of Military Application - . -
July‘l3, 1955, that the'xw—Z'? case design posed extensive new engineering
probdlems, and that any predicted time sceles would have to be viewed with
somewhat less than normal confidence However, the Radiat;on La.boratory and
Sandia were hopeful of freezing the dzsigz by January 1 1956 15 |

UNCLAN:ITEL







- height of burst in the air-burst option would be as near one :t‘ireba.'ll redius -

UNCLABSLE,

- - Bs3u3/13

The bomb weight would be kept to a minimom. Tt woﬁi& be internally carried in
the ‘Air Force's B-47, B-52 and B-66; and in the Navy's AJ, A3D, A3J and PEM.

A surface-burst contact fuze was :required, which éou.ld_ be selected in flight
as the primary burst option, or rendered inoperable prior to flight. The

" above the tarset as ;pcass:l.ble.:l'B

The Division of Military Appl:Lca.tim wrote to Santa Fe Ope;-atiom office
September 13, 1955, requesting that the Radiation Laboratory and Sandie proceed
‘Jointly in the XW-27 program. An operational availability date of October 1957
was desired, provid.ed that this could be met without interference to other
‘Programs . 19 Subsequently, September 23, 1955, Santa Fe Operations Office au-
thorized full-scale development for the TX-27 internally carried bomb and the
20
XW-27 warhead 'orosrama

(BY(1), (b))
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®)(1). *)3) (It vas felt that the bomb design could be released in

April 1957, WITH early production sbout one year lster. The bamb requirements
would not adversely affect the nuclear performance of the warhead. The bomb
might have @ maximum diameter of 30-1/% inches, an overall length. of ebout 125
inches, and a weight of 3300 pounds. Since the case would be relatively week,
strong handling pcints would haye,t_'..d be prc)vid.ed..22

Sendia notified Field Command December 22, 1955, that the Military Character-
istics for ‘the TX-27 designated the seme carfying eircraft as for the TX-15,
‘with the exception of: t.he A3J. This similarity in diameter and leng':.h of the
two weapons had pranpted studies aimed at use of the TX-15 sus:pension system
with as little change as possible. It would be necessary to reinforce a large

partimi'oif the weapon, and the effect of this reinforcement on weapon yield
would have to be determined.

(). )@E)

The Bervices were requested to submit requirements' for aircraft bomb suspen-
. sion, both for a drop-test program and to allow evaluation of the case desigu
frcm the atandpomts of strong areas and structural requiremznta.g

By early 1656, it had been decided that thermal batteries would be used. It
wes felt that a berametric fuze would be suitsble for the air-burst option. A .
sa.fe-aeparation device would be necessa.ry, since scme of the aircraft desig-
na.ted as carriers would release bombs at low altitudes.

A tra;jectory arming device would be :anludzd to.minimize the nossibility ol .
detonation dur:.ng ground handling or takeoff accidents. The use of alr scoop,
differential pressure » Tam pressure, spin, or roll integration had been cop-~
sidered, and 2 aquib-initiated differential-pressure device belng dcvelcped.

Ny for the TX-28 eppeered prcmising ~ A mechanical clock timer, also being de-
signed for the TX-28, could be used it a timer were required, but its contacts
c;l.osed only for e 3-second period and continuous closure would have to be pro-
vided by a hold-down devica. A-manumy adjustable baroswitch, used in the

- TX-15, should be suitable for erming and firing, and would prov:ld.e & close~

i am.ing ca.pabilitv - C | , . - . | 1.1—1D
A/%/b% | -UNCLASSIF_ i
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(b)), ©)3)

. The impact fuze was tested to determine vhéther rain or hail would csuse pre-
‘mature or accidental operation.

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

‘The number and location of the contact-fuze
elements were slightly changed, to provide better impact response. Sled tests
were felt to be unnecessary, and were canceled. 32 ‘ ' -

Report SC3776(TR), Proposed Ordnance Characteristics of the IX-27 Veapon, was
discussed in the June 27, 1956 meeting of the Special Weapons Development
Board. The wegpon was described as an internally carried, free-fall bomb,

44y~ UNCLASSIFIED
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30-1/4 inches in diameter, 128 inches long, and about 3200 pounds in weight.
The wespon consisted of a nosé cas.e, warhead, fuze compartment, rear case
section with fins, and split band Joining the fuze and warhead sections. All
compartments were sealed against the weapon enviromment, with the exception of
K the split-band and rear-case areas which GM no critical components. ]
. The weapon could ba carried in the Air Force B-47, B-52 and B-66; and the Navy
AT, A3D, A3J end PEM. The A3J application involved replacement of the weapon
tail by two fuel tanks » each 30 inches in diemeter and 100 inches long, and
~ the overell 1engt.h of this configuration was about 300 inches.>3

Meanwhile, difficulty had been encountered in trying to reduce the weight of
the weapon. The Military Lia,ison Ccmnittee, on July 5, 1956, noted that a
velght increase of 300 pounds over the military characteristics could be tol-
erated. but would be accepted only on an interim basis.

o), ©)3)

Y ,LAWL'}IE
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Sandia end the Radiation Laboratory jointly report.e_d to the Division of Mili-
* tary Application August 10, 1956, that it would not be possible to reduce the
' f‘wei_ght" of the warhead to 2800 pounds and maintain the yield, and an increase
of 100 pounds was mandatory.

(b)(1), (bX3)

Conpatibility problems werg also given attention. Multiple carrisge of the
TX-27 Bomb in the PEM and ﬁBD alreraft was proposed The bomb fin spen pre-.
‘cluded carrisge of more than" one weapon in the A3D, and Bandia investigated .
the posslbility of red.ucing this fin span. .Suitable shapes vere tested in the-
wind tunnel, and it was felt that the fins could be sa.tisi_‘a.ctori]y contained
within e box vhose sides vere tangent to the .maJorA diameter of the bomb, al-

though the bomb length would have to be increessed to 142 inches over: its
current 125 inches.36 '

Studies had been made of suitable shapes for external cerriege, end one with a
diameter of 3o-1/l+ inches, length of 250 inches, a.nd weight of ebout 3300
pounds wes suggested. It was Tound that this s‘na.pe was suitable for use with
the ¥-101, F-107, F-108 and RB-K7, but wes not compatible with the AMD.

~ Performance degradation, even with semisubmerged carriage, would reduce the

" top speed of the F-101 spproximstely 100 knots ‘and that of the F-107 about 20
"knots,:-with the range of both a.ircréft being shortened some.100 nauticel miles.
Carriage on the RB-h?, using fuselage elbow pylons, would reduce a.u'plane
performance about 5 knots and would affect the range slishtly 3 o

By eaz'ly October 1956, wind—tunnel tests of the 125-inch shape had indicated
that this configuration was fairly stable. - However, the ba.rometric' pressuré
ports would have to be located in the rear case between the fins. This loca-.
tion could not be used on the A3J, as the weapon tall would .be repla’ced by the
fuel tanks. ‘ |
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Since a baro_metﬂc port common to both conﬂwétipns was desirable, studies
were made of a modified Mk 16 shape 142 inches long, having a small box fin,
and it was found that a common baro port could be developed Test date indi-
cated that a =poiler band at Station 82, vwhich was required for the 125-inch -
shepe, was also suiteble for the longer case. A chaige to the longer length
would thus provide caupa’cibility with the B=57 ‘and allow multiple-carriage for
the A3D and B-66.3 38 Air Force requirements for external carriage were can-
celed October 12, 1956, when the F-101 and RB-47 were eliminated, but the bomb
length vas left at 142 inches.3? -

Prov:.sioﬁ for both sling and lug suspension was requested in nid-1956, to pro-

vide edded operational ﬂexibility.ho Sling suspension had a.lrédd& been de-.

signed, and Sandia subsequently provid.ed rerovable lugs. The Alr Force

.deleted all TX-27 carriers s except the B-47 and B-52, in December 1956, end

these used sling suspension oxﬂ.y.hl However, the Navy required lug suspension
for the A3D, and the capability was left for this application.

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

The Mk 27 Mod O Bomb was design released in May 1957 and achieved production
in October 1958. Report SC:09L(TR), Description and Status Report at Design

Release of the TX-27 Bomb, was presentéd to the August 21, 1957 meeting of the :

Y
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-

b)3)
The signel that triggered the high-volta;e_ bat-
tery squibs had to be received about 2-1/2 seconds before weapon detonation'a
to permit charging the x-unit. R

' The operating sequence of the TX-27 Bomb was &s follows: The selector switch'

" in. the’ aircraft vas moved to either the air-burst or the ground-burst position » '

thus placing the low-voltage u-m/sa.fe switch in operating position.. As the

" bomb was released, pullout wires a.cti.vated pulse generators, and this brief:

. pulso of power was gpplied to a transformer. This pulse transformer had two
primary windings, either of which could supply enough energy to fire-all the
battery squibs. One transformer secondery was connectied to a squib-operated
monitor switch that fired simultensously with the battery squibs. This moni-
_tor switch provided a simple continuity test for the battery condition; if the
. switch was open, the batteries had not been activated.

(b)3)
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If air-burst option had been selected; veapon _clefonation occurred when the
© firing baroswitches closed. This firing was accomplished by pulsing the trig-
ger transformer, thus operating the thyratrons, causing the gep to break down,
and connecting the output of the X-unit capacitors to the detonators of the

primary. The output of the prima:ty then cmpressed the secondary and initiated
the fusion reaction

Ir 81‘0'-1!1& bu-!'st option had been gelected, the impact crystal network, opersting
through the seeoné.u‘y of the paturable core transformer, supplied a voltage
pulse to the thyratrons which, in turn, fired the X-unit. If a ground burst
signai had been given to the transformer, with the core having been driven to
saturation in a given direction, and then the air-burst signal supplied, the
weapon would not fire, as there would not be enough change in flux to pulse

the trensformer. As the bomb continued to fall in its trajectory, however,
there would be a detonation uhén it struck the ground, since the contact burst
signal would f iro the circuit. In the event the air-burst signal did not op-
erate properly, the ground burst signal would provide backup. The contact

fuze network could be disconnected for contact 13rec.lusion. 9 '

The Division of Military Appl:l.ca.t:i.on sent a teletype to Albuquerque Operations
Office, June 22, 1959, noting that manual operation of the erm-safe switch was -
required and sugsestins that action be taken to provide a safer desi@-5°
Sandia proposed a change, September 28, 1958, vhich would replace the arm-safe
switch ui.th a ready-safe design, operable only by remote control. This would
decrease the poeaibility of sa.hota.ge or willful destruction of the Mk 27. o1

The nroposal was e.cceoted end. resulted. in creation of the Mk 27 Mod 1 Bomb.

Sandia subsequently proposed another chenge, October 21, 1960, which would re-
place a squib actusted switch in the MK 27 Bomb and Warhian with a switch that
was gsolenoid Opera.ted.sz It hed been found that recent developments in commu-
nication t:ansmittero had resulted in higher radio frequency energies being

used. This amount of energy, it was felt, might activate the squid switch.53

'The change was incorporated and resulted in development of the Mk 27 Mod 2
Bomb and the Mk 27 Mod 1 Warhead. Report schg2s (WD) , Final Evaluation of the
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The adsption kit would permit storage for a period of at least 5 years, end be

capeble of reliable operation after being installed in the missile for 75 days.
. The weight of the adeption kit would be a minimum, with the gross veight of kit 4

- and varhead not exceeding 3000 pounds.’ 58 . e : E

On Augus_t 12, 1955, Sandia submitted a pr0poséd scope of work for the develop- : s
ment of the adeption kit for the XW-27/REGULUS I. The first kit would be

avallable for flight testing in March 1956, and complete design release would

be in Jenuary 1957.59 This scope of v:ork was approved August 26, 1955. °

Early design studies 4shm'ved that all the possible configurations of the XW-27

which wag acceptable from the physics standpoint would result in interference

with the REGULUS I air 8coop. Agreements were reached to modiry the air

scoop.61

. Sandia informed the Bureau of Ordnance September 2, 1955, that the development

of a continuously adjustablé safe-seperation timer would require 3 months of

development effort. If, however, the timer requirements could be revised to

- specify only a ca.pabiiity for either 2 or 10 minutes s the Vcoutplexit:r of the de- -

vice vould be rediced, gnd develoment time end cost would be’ saved. 62 i, ~ .
suggestion was adopted.63 |

A redar fuze hed been pr'opbsed for air burst, but Sendia noted thet the re-
_quired 600-foot accuracy in burst height could be attalned with & barametric
.fuze. This fuze would elimina.te any electronic countermessures problem, sim-
plify assembly and preflisht procedures, and reduce weapon sup_port;.

The operationsl chara.cteristics of the XW-27 Uarhea.d requi.red that nuclear and
electrical arming be performed shortly before wegpon burst. This obviated the
need for command arming, since arming would not occur until the weapon wes de- .
finitely. comnitted. This requirement would also eliminate the need for auto-
‘matic arming at the end of safe-separation time. 62

Details of ‘the a.daption kit now became firm. Thermsl batteries would provide power
to charge the X-unit.  The prima:y would be’ gas-boosted and the adaption kit

WERRA UNCWASSIFIED
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would supply eignele to arm ‘and initiste warhead operation. The fuze would be. |
baroswitch-operated, with contact crystals furnishing backup. This fuze would
also be capable of accepting radio-command arming and firing signals.

The safe-separation timer would be started by closure of an acceleration 7
switch at missile launch. Additionsl safety would be provided by a device to
connect the thermal battery to'the X-unit only after the arming signal nad -
‘been received. The varhead dimensions were 30-1/h inches in diameter, 70—1/2

~ inches in length, and 2800 pounds in weight.

By the end of 1955, a close-arming concept had been adopted, to minimize pre-

mature detonation by activetion of the impact crystals through eneny antlelr-

craft fire. This was accomplished by setting the arming baroswitch to cperate
only & short distance above the firing baroswit__c_l_:_

(b)3)

Sendia discussed the adaption kit for the xw-a7/nmus December 23, 1955. Two
nissile flight profiles were deseribed. The first was a high-altitude flight -
at 35,000 feet to the target area, with the missile descending to the target
in a vertical dive. Aming and firing of the warhead would take place during
this dive, and would be accomplished by the adaption-kit fuze. The missile
was also to be cepable. of flight at low altitudes, and would be flown horizon-

_tally over the target at the desired burst height. Arming and firing would be
accomplished by cormend signals senmt over the missile suime systen.

(0)(3)

The edaption kit would in-
clude the fuzing system and the supports for the warhead and fuzing system in
the missile. The fuzing system would have several new features. These in-
cluded an acceleration-sensitive switch in place of a lenyerd-operated switch
as in previous designs, thereby eliminé,tihg the requirement for pullout wires.
A safe-separation timer would provide two preset time intervals of 2 and 10
minutes, éither of whieh could be gelected Just prior to launch. This option
selection, previously a.ccanplished by arming plugs, would be by selector V

UNCLAHSI‘E‘IED
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switch located on the launch panel. The system would be designed for a
long-term ready-weapon ca.gability, possi'bly 18 months under semicontrolled
environmental conditions.’ > . o ' '

By ein'ly 1956 the fuzing system was taking shape. The acceleration-sensitive
switch would prevent inadvertemt charging of the X-unit during storage and
vhile the weapon was being readied for use. This switch contained two sets
of alr pistons, operated by the launch scceleration, which would close a set
of contacts when the warheed was subjected to a 4 g-second impulse. The con-
tacts vere spring-loaded, so that a force less than 1-1/2 g's would not close:
the contacts. L ' . :

The safe-separation timer contained two sets of motor-driven gear and cam as-
senblies which closed electrical switches ﬁ.t'the end of the timing intervals.
One pair of switches closed at the end of 2 minutes, and the other at the end
of 10 minutes. Timer action was started by missile-launch sction.

The high-voltage thermal batteries for charging the X-unit vere isolated by &
'squib-operated arm switch. During the safe-separation interval, power was
kept from the warhead arming and firing circuits by the acceleration switch
and the safe-geparation timer. -

()3
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which controned the pressure altitude at which the switches would close- An
odameter, built into the knob, ellowed the firing dltitude to be read directly.
Another set of four switches, wired into an arming network, was factory-

. adjusted to close at a specified altitude above the firing network. This
furnished close arming, regardless of fuze se‘!-.tj.ng.67 -

. For the ground-burst opt.:l}cn, the arming baroswitch closed at the arming alti-
tude, with the firing beroswitch being disconnected from the circuit. The '

X-unit trigger circuit receivéd a firing éignal from the :.mpact crystal net-
work in the missile nose.

Sandia notified the Bureau of Aerona.utlcs October 31 1956 , that the XW-ZT/
REGULUS X flight tests, which were launched from Pt. Mugu, California, and )
impacted in the water at Salton Sea Test Base, had been highly successful.
The Sendia-designed items were rea.dy for certification, and the flight-test
Frogram would be-completed wit.h the seventh flight. 69,70

_ T
‘The design release of the W-27/REGULUS I program was issued March 27, 1957-'7

This included the adaption kit end all test and handling equipment, with the

exception of one item that vas released in late Ap.ril 19;»7.72

The Militery Liaison Comittee notiﬁed the Atomic Energy Commaission July 3, :
1957, that the Navy's opemtional-wanabiuty-aate objective for the Xw-27/
REGULUS I adaption kit was October 1957, which matched the availability date
. ‘'of the warhead. However, production 61_? the adaption kit had lagged the var- .
head time scéles and since kit hardware would not be aveilable until Februarr
1958, the warhead would be delayed until this date.’> The warhead dste was
then slipped several months. L '

Report SCL165(TR), Fir_xa.l Engineering Eveluation of the Mk 27 Mod O REGULUS I
Warhead Application, was presented by Sandia to the April 23, 1958 meeting of
the Special Weapons' Developnerit Board. The Board.eccepted the report for for-
warding to the Division of Military Appliceticm. 75 ’76

,"[jNCLASSEFIED‘ +
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In the meantime, some work had been done on the REGULUS II application. Santa
© Fe Operstions Office placed this program in full development January 18, 1956,
as the first tactical REGULUS II.niasile was to be available by September
1957. L proposed scope of work for the flight-test program was originated
by Sandia, including 11 flights from Edwards Air Force Base, Ca.lifornia. 78
‘ Houever, the frogran was subsequent]y canceled. '

RASCAL Ha.rhea.d Aoplication :

The RASCAL was an air-to-surface, rocket-powered, supersonic missile with a
Tange of about 90 nauticel miles. The missile was 4 feet in dlameter and 32
feet long, with one set of four fins near the nose and anocther set at the
teil. The missile was designed and built by the Bell Aircraft Compeny for the
Air Force. Its name was formed from the term RAdar SCAnning Link.

'The missile was considered for XW- 27 a.pplication in mid-1955 Bome cencera
vas created by the li.mita.tion imposed by the usa.b]se length of the warhead com-
partment in the missile, which was 77 inches. The location of the miss_ile'
air scoop was changed, elong with modifications to the warhead‘ support strut;-
ture, adaption-kit components, and the nain missile power supply, to avoid -
nucleer mess discontinuity problems.lh

 Enough progress had been made along these lines so that Sandia suggested to

- the Air Force Special Weapons Center November 30, 1955, that the XW-5-X1 War-
head could be canceled for application to the RASCAL, leaving the XW-27 as the
sole warhead requirement. 79 This proposa.l was accepted, and early flight
tests were made in the fall of 1956 An application d.esign release was issued

. in January 1957, with the complete engineering release being made Ja.nuary 22,
1958. ' ~ :

. Report SCH164(TR), Pinal Engineering Evaluation of the Mk 27 Mod O GAM-63A -

(RASCAL) Warhead Application, was presented to the April 23, 1 8 meet of
- the Special Weapons Development Board.

{®)(1), ©)3)
"Th& Board accepted the report ror forwarding to the Division of Military

Application. " | U.N C1 DASSXF _Li‘.JD
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a streamlined Fighter plane with & maximum dlameter of slightly over L feet,
length of 39 feet, and awept-back wings. It was launched by a single, solid-
propellant rocket, which accelerated the missile until the turbojet engine
could sttain sufficient thrust to sustain flight. ‘

b)) B)E)
: The XW-27/MATADOR project was
canceled in November 1956.w :
SHAPE %6 App plication
®©)@3)
Saénta Fe Operations Office authorized full development

work on the xw-a'{/r-lol project May 2, 1955.89

. Design study ind.icated, however, that the Shepe would require major modifica-
tion to support the warhead and, since difi‘:lcult:les were being encountered
with Shepe 95, the project was canceled in March 1955-904 '
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Glossary of Mk 27 Terms

_Adaption Xit -- Those items peculiar to the warhead instellation less the war- -
head; nanely, the axming end fuzing system, power supply, and all hardware,’
adapters a.nd the l:une reou:u‘ed by a parhieular installation. ‘

Adr Force Special Weaoona Center -- That element of the Air Force Sy'stems Com~
nand having to do with compatibility testing of nuclear devices with alrcraft.
Located a.t Kirtlend A:lr Force Ba,se , Albuquerquz, New Mexico.

Albugueroue Opera.tiona Office -- The loca.l office of the Atomlec Energy Cmmis- '
sion (AEC). concerned with the operations of Sand.i.a. COrpm-a.tion

Armi ng -- The act of arming & weapon, that is, preparing it focr firing.

Asaistan‘b Secretary of Defense -- .Created by Depa.rtment of Detense Directive,

June 30, 1953, as part of DOD reorganiza..ion Handles research a.nd d.eveloment
activities of the DOD. :

(&)(1), (0)(3)
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(X3

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

Design Review and. Acceptance Group -- A Military committee esta.bliahed to

review the degign of 2 specific u - ol RS lf T T I N

h, when.subject an
as a mat ame to
~explosivé sphiere.

Deuterium -- 'I‘he hydrogen isotope of mass number. 2.

Division of Military Avplication -- An AEC office that functions as liaison
between the Milita.ry and weapons designers and producers.

Dump -- The point in its trajectory at which a guided missile "dumps" or. turns
toward the target.

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

-Field Command -- The local office of the Armed Forces SPeci.a.l Wea,pons Project
Jocated on Sandia Base ’ Albuquerque, New Mexico.

Firing System -- The electrical system of the weapon that produces and e,ppl.tes
a high-voltage current to the detonators. .

. Fissile Ma.terial -- Material ca,pable of nemg fiss:.oned
Fuzing System -- The system that

MMMW&#

£ -- Force equal to one un:lt gravity. E

Gas Boosting -- The technique of increassing the yield of a nuclear device by

introducing deuterium-tritium ges into the i.nplosion process to increa.se the
fission activity.

Ground Burst -- Detonation at or very cleee to the surface of the bemb or ta.rge’q. ‘

Tl UNCLASSW
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High Bplnsive Sthere -- The ball of high explosive that surrounds the nuclear
primgry-snd. produces” the implosion effect when detonated.

(o)1), ()(3)

J&T0 ~-- Namea Ior Jet-Assisted Take-Off. A Jet device initially designed to.
assist heavily loaded aircraft to take off fran short runways. Used as a
boosting device in missile launching.

N Ganuy m Gg B Tt D
Joint Chiefs of Staff -- WMM@ a8 to delté.rmine poli.CY and

to develop joint stratee&c objectives ol the Armed Forces.

Kilogrem -- A metric weight approximating 2.2 pounds.

Kiloton -- A means of neasuring the yield of an etomic device by compa:ins its
output with the effect of an explosion of TNT. A l-kiloton yleld is equive.'l.ent
to the detona.ticn effect of 1000 tons of h:.gh explosive.

Kilovolt -- 1000 volts.
(b)(1). (b}(3)

Hegaton -- A measure of yield of a large weaoon One megaton is the equiva.lent
of 1,000,000 tons of high explosive ‘

Military Characteristics -- I'he attridbutes of a. wea.pon ‘that are desired by the
Military.

Militery Liaison Comnittee -- A Department of Defense committee established o _
advise and consult with the AEC on all ma.tters rela.tmg to military :
applica.tions of a.tomic energy.

Nautical Mile -- A nava.l measurement of length. One nauﬁical mile is equiva-

Ient to 6076.1033 feet, or the length of 1 minute of arc (1/21,600) of & great
eircle of the earth. .
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(bX3)

' Teapot -- A less-than-full-scale test series held at the Nevada Test Site.
Series of 1k tests, starting February 18 and. ending May 15, 1955.

Thermal Battery -- A battery whose electrolyte 18 in a 80lid 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 ﬁ.ss:.on device explodins and
starting a fusion reaction in light elements.

z_lyg_'at n -- A grid.-controlled electron tube.

Tta.nsonic -- A speed approximating that of Mach 1.0, the Bpeed Of 30-1115-, or
. 738 miles per hour at sea level. '

Tritium -- The hydrogen isotope of mass number 3.
Two-Stage -- Combination of .fission and fusion action in & weapon.

TX-Theta Committee -- A committee established to guide the development of
thermonuclesr weapona.

Universu of Califomia. Radiation La.bora.tory -- A nuclear design 01'88111“'51"“
loca.ted at Livermore, California. ’ :

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

Uranium-238 -- A radioactive element, ‘etomic number 92. Natural uranium
contains about 99.3-percent uranium-238 the rest is wranium-235.

Werhead -~ As used in this history, a weapon carried to the ta.rget by mis&ile
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