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Timetable of Mc 43 Events

Assistent Becretary of Defense requests Atomic Euergy Coumission

been a.ccepted

to cooperate with Navy in feasibility study of shock-resiatant
. implosion bomb. ' .
8/17/55 . Assistent Seeretary of Defense requests Atomic Energy Commission.
A to cocperate with the Armed Forces Special Weapons ProJect in the
' e TABLELEC study. . o
© 10/6/55 The above two Projects are merged into one. '
12/15/55 TABLELEG Committee studles three weapon designs; Btep III to be
DU the ultimate laydown desimm.,
(b)(1), (b)(3)
8/1/56 TABLELEG report advocstes design of Step IIT yespon. -
(b)(1), (b)3)
7o Spring 1957 Drop. tests prove va.lue ‘of nose spike tor veapon. impaet nitigation. ,
' 6/.1‘/.57' APl:'rovec! military chara.cteristics for rx-hs Bomb released
(0)(1), (b)(3)
A E‘rlb’ 1953  Beparate nosesffor 1ayd"own and air-burst options to be provided. .
i _1’/23[ 58 Proposed ordnance cha.racteristies of %-h3 presented to the
: Special Weapons Development Board and accepted exeept for con-
cérn over safing provisions. , A
(b)(1), (b)(3)
0)(1), (0)(3)
- 3/60° | Mk 43 Mod O released for production.
9/28/61 . Mk U3 Mod 1 released for production. Early deliveries of Mod 0.
9/62 Early deliveries of Mod 1 Nose. _ |
6/1976? | Field Command notiﬁes Sendia that final development report has R
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Ristory of the Mk h3—~Bomb

In the early 1950's, the trend 1n m:llite.ry avia.tion was £o fly higher and fa.ster
in order to. defea.t eneny defenses. Alr-defense techniques, however, kept pace
with increases in aircraft performance, and eansequently & shift was mde to
attacks st low e.ltitudea, vhere both radar- a.nd visual obaervation became less
effective. This resulted in a demand for a. wea.pon that could be relea.sed at
low eltitudes, be rugged enough to survive impact with the target, and then ‘det~
‘onate by delayed-action fuze after pilot end e.ircraft vere far enough avay to -

. survive the blest. : : '

The Navy had. expressed ee.rly 1nterest in this type of wea.pon, and one result
_Ves the Mk 8 Bomb that could be used to penetrate vater and even concrete sub—
marine pens. Hovever, the Mk 8 vas & gun-type device, with an inherent handicap
of nuclear inerficiency. The BEI"I'! depth—bomb applieatim ‘of the implosion-type -
- Mk T had been produced, as well as the even more rugged design of the M 34/LUU. -
" However, both these weapons could withstand only va.ter-entry shock, not mPU—'t

: Vith harder ta.rgeta. ’ ’

Aa smeller mplosion and thermonuelea.r designs began to appea.r, and es lmproved
veapon components’ vere @eveloped, the subject of shoek—resistant wee.pomT con-
tinued to be periodicelly ratsed. The Assistant Secretary of Defense, Angust 10,
. 1955, requested the United States Atomic Energy Cmmission to coooera.te vith the
Navy in g red.?i'bility study of'a 1ip;ht\veight, shock-resiata.nt implosion bomb
which could be dropped et high speeds and lov e.ltitudea. '

The above vas folloved by a aimila.r Tetter dated August 17, 1955. requestine the
Atomie Energ' Commission to cooperate with the Amed Forces Special Heapons Pro.j- .
ect and the interested Services in a feasibility study of & nev famlly of stomic -
Weapons not more than 18 inehes in diemeter.” One objective of this study was to
determine if & weapon vith free-fall cha.racteristics and earlier time scales
than- the HOTPOINT study (Hhich resulted in the Mk 34) could be developed. This

vas called the TABLELEG proJeet.l
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: On August 3, 1955, the Joint Chiefs of Staff auggested that the roregoing

proJects be combined into an investigatibn of & single weapons. i’emilyp
phesizing common employment characteristics and simplirying storage, handling,
tra.nsporte.tion, delivery-—vehiele compatibility, a.nd delivery teetics.?_ Sub-.
sequently, the Assistant Secretary of Defense forwarded this suggestion to
the Atomic Energy Commission October 6, 1955, nol:ing that the new mpone ‘

‘ famtly was migned top pu::l.m:it:y.3

{B)(1). (B)3)

-The initial epproe.ch

. would be to provide a bomb not more than 1500 pounds in veight, and vhich .

could survive relcase at high speeds.'end low altitudes. This bomb would heve :

. minimm tendency to ricochet be nonpenetrating to any degree that would de-

grade surface~burst effects, and mnction reliably when dropped into shallow -
wvater against targets such as harbors and dams. The weapon shape would have
low drag to permit efficient extemel cerrie.ge on aircraft. -

A Joint committee, with members ‘from the Atomic Enery Commission- e.nd its con-

tracters end representatives of the Department of- Defense, was formed and held
its first meeting November 17, 1955. This was the TABLELEG Comittee, which

- examined the feasibility of developing a tectical/laydown femily of weapons.

In the TABLELEG Committee weeting of December 15, 1955, the Navy proposed that
three weapons be developed. A Step r weapon would p.rvovide the Navy with an
u:rgently desired laydowm weapon by 1958 This bemb would have the ca.pability

‘of being delivered at low altitudes " (50 to 200 feet) and at speeds of Mach 0.6

to 1.k, It would have a- single, simple time-delay fuze which would allow escape

of the elovest carrying aircraft.

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

This design

was ca.lled HOTPOINT, and the bomb vas subeequently stockpiled as the Mk 3k,

A Step 1T weapon would be based on the 'I.’X-28 design and it, too would orovide
the Services with a tactical ramily of weapons by 1958, This weapon would be

TNC]MASN*‘A 1.,.4D .
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to 1000-g shocks being possible along any axis perpend.icular to the 1ongitudina1-
The ai:»burst fuze would have to resist the opening shock of the parachute, esti-
mated to be a maximum of 100 g's for relesses at aircraft speeds of Mach 0.95.

The primery pover supply would be thermel batteries, activated at. time of re-
lease of the dbomb. Pmcﬁute d#hmnt delay timers would also be actuated at
boob velease and, after e delay of 1/2 second for externally carried bombs and
1 second for internally carried bombs, would actuste the teil eject end parschute
deployment mechanism. T |

An integrating deceleration switch would prevent wespon arming in the event of
parschute feilure on retarded deliveries, es it would heve to experience &
velocity change of 10 g-seconds. An impact switch would. operate under a force

of 30 g's and initiate & pyrotechnic timer. -Operation of a trajectory arm switch
 for free-fall deliveries would be governed by the pressure differential between

- the fore and aft sides of a small block on the bomb case, The switch would be
designed to close at a minimum velocity of 300 feef per second. A safe-separstion
timer would contein & spring-povered escapement timing element to close & set of
electrical contacts st the end oi two preset adjusteble timing intervals and ¢
. fixed 9-second time. This component would contaln two independent timing channels.

@3 '
M) | o

‘wald have to be repackeged to meet the stringent space requirements of the TX-13,
f ~ but its system would be similar to previocus designs. | '

The rotary chopper would be a single-channel, motor-driven unit with an integral -
- redio-interference filter. The device would convert battery voltage of 28 volts
direct currest into alternsting voltage of the same magnitude and spproximetely
rectengular waveform. The resultamt power pulses would then be applied.to a
transformer-converter assembly, creating an output of 2400 volts direct curremt
to charge the X-unit capacitor end provide e signal to the external initistors.

The X-unit would have one capacitor, with either & lL-probe gap or p:mcture swisch _
connected to the centrel capacitor terminal. If a gap switch wves used, four mlse
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vere expected vith the latter application. Since wind-tunnel tests of the re-
"lease and separation 'charecteristica of internally carried streamiine_d §hSP°5'
similar to the TX-U3 had not been satisfactory in the past under high-speed
conditions, it vas essentiel that the separation problem be investisﬁted as
8000 a8 pc:ssi.ble.l3 ’
!‘ield Command replied June 6,. 1957, noting thet B-h’r compe.tibility could not
" be achieved without chenging the existing design. Hovever, 1f laydown option
‘only would be acceptable, an intezielly carried version of the bombd could be
._ provided by removing the air-burst fuse, thus reducing the lengt.h of the baub
15 1nchee. The bomb could be made compatible with the F-105 by minor relocetion
of the bomb suSpension rack. :

" 74eld Commend noted -that proposed drafts of the military characteristica for

" the TX-43 hed virtually excluded the possibility of internal carriage of the .

" bomb in the B-kT, since e minimm leigth of 153 inches hed been specified. It

was felt that insietence on including the B-4T as e carrier misht Jeopardize -

. the existing bonb design or result.in s dirferent design for internal cerriage.
Field Command noted that the design could not 'be provided vith & turnaround‘ N

'.design, similar to that of the TX-28, since the epike and . parachute had to be
at Opposite ende of the wea.pon.lh ' '

The e.pproved nilita.ry chare.cteristies for a te.ctical/layﬂm femlily of a.tomic 5
wespons Vere meanvhile spproved by the Militaery Lie Liaison Committee June b, 1957.7

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

“The bomb would be capable of delivery at high speeds and lov altitudes
vith high accuracy and delivery safety. It would be capable of remaining in &
ccmpletely assembled condition, ready for imxediate use and without loss of -
functional relisbility, for e period ‘of &t lea.st 6 months. Lo

The maximum diameter would be 18 inches.. The 1ength would be compaﬁble wit.h the
designated ca.rriers, ‘but would not exceed 170 inches, and the maximum welght would
be 1500 pounds.

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

T A OOTTITITTY
TASOLN 1L




1ty.

,' 11ability.

dynemi ¢ perrorma.nce .

®)(1), (B)(3) }
be capable of inflight selection of Layds

. " tarded air burst. /Pour selectable burst
" bell was not to touch the ground. ' Relees

speeds as high as Mach O. 95 vere required,
desirable.

et 60,000 feet anaaspeedornach2117

Wind-tunnel tests had meanwhile been proc
spa.n, as limited by carrier aircraft, woul
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The veapon would
burst, free-fall air burst, or re- .
ights would be provided, and the fire- '

s at altitudes es low as 200 feet and =

vith releases dovn to 50 feet belng

For high-a.ltitude releases, the bomb would be cepadblé of delivery

ing, and had proved that the ﬁ.n
‘not provide proper 'ba.llistic sta.bil-

The span could have been increased by use of a foldins-fin mechmisn, but

this ves undesirable, from the atandpoints of increa.sed we:lght and decreaaed re-

( (1), (B)(3)

s made it possible to reduce the h

external diameter of the bomb to 16-1/2 1n hes, end this diameter, when coupled

with the la.rgest fixed fin span permissi‘d:l

_—
ol

'+ gave marginally acceptable sero-

)1, (0)3)

Los Alamos and Sandia commented on the tact.iéallla:}down m:llita.rj 'cha.ractéristies _

in & letter to the Division or Military Application Scptember 10, 1957.
es conflicting requirements had been

rointed out that a host of new and sometim
added, ‘and that the weapon design requested

- It was -

was infeasi'bie .

The extensive list of weapon cAal.rlriers included a wide range of alrcraft types, -

8nd required the TX-U3 to be capsble of delivery at velocities ranging from
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B |

! .

' y:l.eld, and the veight was according]y increased to 1900 pounds. It vas-agreéd :
«tha.t the premature—probability r:lgure of.- 1 in 10,000 could be reduced tol-in
'31,000.-

s

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

The sbove informstion was forwa.rdéd to Albuquerque Operations Office by the
Division of Military Application November 25, 1957. .It was requested that .s
laydovn design, compatible with B-4T and F-105, be design-released in July 1959.
vith production occurring a year later. - This would be called the TX-43. A

- varistion of this design, called TX-43-X1, would add an eir-burst capebility.
The TX-b3-X1 would be’ design-released in February 1960, with production start-

The incresased we;.ght of the bomb required a larger parachute, and o -16-foot

ribbon design was selected. After some trajectories had been computed .f.or

" this nev combination, it ves found thet the weight-to-dreg ratio vas e“en“mY
unchanged, and ‘that the new trajectories were simllar to the orisinﬁl ones.

After Optimizing the spike design, it wves theorized that sticking cha.ra.cteris-

tice might be inproved 1f & hole could be mede in the tu-g,et for see.tins of

the Spike. A smell sha.ped charge, detona.ting on contact, vas’ mounted on the .

tip of the spike. This charge successfully punched a hole in the ta.rset con- n
crete, but produced an edverse reaction on the veapon, and the. idea was sbandoned.’

Rev:l.sed military cha.racteristics for the tactical/laydown femily of atomic "LPP“
vere approved by the Military Liaison Committee January 1. 1058..

(o)(1). (0X3)

~
i e high-voltege power source was provided, provision would be made ror its..
~ separation from the bomb with & ninigun of disa.ssembl}' |

ASSXFEE
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- There would be three ruzing options .Free-fall air burst, retarded air burst,
" and laydown ground burst. In the free-fall sir-burst option, safety would be
. provided by vélocity gensing and a:m/sa.te switches. The retarded a.ir-burst'
] option vould have the same sa.rins features as the laydown fuze. Retarded or
free-fall air burst would be selected before takeoff, but ground burst or pre-
‘selected. a.ir burst could be chosen in ﬂight. 5 '

.‘Sendia sent e teletype to the Divigien of Military Application April 21, 1958
noting that the proposed ordknce cheracteristics for the TX-43 would be sub-~
ni_.tted to the Bpecial Weapons Development Board.

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

“Re-

11ébility requirements would be satisfied by use of duel circuits. Diameter '

and fin span or the bomb would prevent cmiage by the F-1oh 26

Report scho93('m) "Proposed. Ordnance’ Characteriatics of the Tx-hs Bomb, was pre-
- sented to the April 23, 1958 meeting of the Special Weapons .Development 3“1"1'
The report was generally acceptable, a.lthough the Navy end the Alr Force held A
- dirfering Opinions in regard. to cafety. The. design incorporated a low-voltage
thermsl battery and a chopper-converter for charging the firing set, and these

components were not :readily removeble.  Sandia had designed s battery-isolating

plug thet could be removed, and felt that this met the sarety mtent of the
military charscteristics.aT . o :

The Navy stated that the battery itself should be removable, but the Air Force
thought this undesirable.  Eventually, the Board accepted the report for for-
warding. to Washington. with the understanding that the difterence in °Pin1°n

. Avould be settled at the Military Lia.iaon ‘Conmittee level.

(6)(1). (0)3)

NCLASSIFIED
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ste§§ ha.d-mga.ﬁ#hile been taken to aeéure a suitable taréet for the final laydowm
test. drops. Tactical drﬁelds vere ccm's:l.dered one of the primary targets for.
the. 'rx-b3. and studies of existing runveys in Burope and Asie had indicated
that runway thicknesses varied between 6 and 12 inches of: unreintorced con-~
'crete.m" Bome XW-3k drops had been made on en airstrip at Melfs, Virginia, ,
but the field did not have adequate security protection.' Steps were teken to

A construct e ta.rget at the Tonopah 'rest Range, but it wves a.pparent that this
vould not be available in time for the early tests.  Consequently; en’ abendoried
_concrete apron near Dalhart, Texas, vas leased for some drops :l.n August 1958,
even though the concrete was only T inches t.l:x:l.ck.32 The parschute deplovmnt
system was initiated by e pullout svitch connected by a 5-foot lanyard to the

' carrying aircraft. Closure of this pullout switch fired powder-actuated ‘squibs
that blew off the tail cone, which in turn extracted a 3-1’oot-diameter pilot
chute. This pilot chute pulled out. -the main bag and canopy, and the opening

shock of the main parachute relessed the nose cap of the bomb, thus exposing
the spike.ss,_ . '

An smendment to the milita:ry characteristics was issued by the Division of -
' Militery Applicstion December 22, 1958. 3% ine Navy VA-X was replaced by the-
A2F, and compstibility of the air-burst bemb with B-47 and B-52 was required-
COmpa.tibility of this. version with F—105 was desired.

_To ensure internal-carriage compatibility with B-hT. B-52. and F-105, end ex-
- ternal carriag\e with F-10L, {t was noted that a modified version without sir-

_burst capability would be acceptable. Where the same carriers vere involved, :
compatibility with the Mk 28 Bomb suspension system was reauired.

(0)(1), ©)3)

Prod\.’\cticniuth.crizatiqn was released in Februsry 1959, and’ Sendie proposed pro-
duction nomencleture in a letter to Albuquerque Operations Office March 11, 1959.
The Mk 13 Mod O Bomb would be identified as the Bi3-0, and the Mk 43 Mod O Hose




- would be anLled the lll3-0 The Mk 43 Mod 1l Noee would be naned the 53—1- The

36
approved by the Albuquerq_ue Operations Office April lT, 1959- ‘

Sand_.:l‘a. notified the Air Force Bpecia.'l.- Weapons Center June ~16_. 1959,
ults from the first four releases at Dalhart indicated

liminary res

.had proposec

sidereble
preferred to

_ to be ﬁmctignb.l.
speed relea.se system.37

: Sandia wrote
ferring to ¢
contalned t
accidents 2
eafefy duri,
vas required
speed of the

ter ribbon parachute was inadequate. .

Wright_Mr' Development Center .

three alternatives: An 18-foot unreefed, an 18-foot ree

of fell of the weapon. The 3-cluster systeu would reguire con-
elopment. Since the reiease date of the TX-U3 vas imminent, Sendia
use the 16-foot system, even with its limitatibns, since it appeared

However, development vork was begun on & repla.c ment high- -

to the FNaval Air S.pec:lai weaﬁons Pacility Septesber 1%, (1959, Te-

age of TX-L3 and TX-43-X1 in Ravy AD sircraft. Both bomb des:lgns..
ectory recognition d,ejices to prevent weapon arming ed by
ng handling end loading operations, and ‘to.provide s ndusure of -
aircraft takeoff and landing. - A ilnimum release speed of 285 knots -
for- operation of the dev':lces, and this was greater than |the maximuu
AD e:lrcrart. ‘

It aia ué‘b'appear feasible to alter the operating characterist:lcs of ithe trajec-

tory devices

vithout seriously compromising the aa.fety of both barb d}esigns The -

safety dévices could be bypassed, and this opera.t:lon would require orly & rela- .

tively minor
modified for
TX-¥3<X1 voul
TX-h3-x2's,

‘Laydown times.o and 60 seconds had.been provided for both weapon

field operation that would only emprmise +the safety of bunbs
carriage in AD aircraft, However, the parallel operatidn on the
d require & weapon redesign tha.t would a.frect the ‘safet of all

fications.

b)), (b)3)







irement for

It was recognized that the high shock requirements of s leydovn des
not allow shipboard removal or insertion of the nuclear assembly:
release e.ltil#tﬁde satisfied the military characteristics, but it was

AVAAN UNCLASSIFIED.

ﬂs 3h3k/2k

signs, Licdl O and Mod 1, had bee_:i e.ccept'ed by tlie Services as meet g the re-'l

a single weapon including both leydown and air-burst capabilities.

would
200-foot -
that

'ho

vork would ciont:lnue tovard atte.inment of & 50-foot capability as 8 as poseibil.e.
(b)(1), (B)(3)
The fuze switch pack was a potted unit containing printed-cireuit bo » various

exploeive swvitches, dlodes and cables. A 2B-volt thermal battery was connected té

a ready-safe

switch rormea a safety device to prevent 'bomb a.rmng :l.n the event of

A mini:imm force of 3 g's vas required to activate this inertial svit

minimum of 8

switch operated electrically by the aircraft pilot.” An

g-seconds needed for complete operation.' o

.A rotary chopper inverter, transtormed the battery autput of 28 volts direect cur-

alternating 28-volt rectangular. waveforn that vas stepped up and _
itors of .

rent into.an
B} rectified to

Drovide high-voltage direct current for chargmg the cap
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the x-unit and the external imitiators (neutron generators) 'The capacitor in
the neutron generators was charged to a potential of 2200 to 2600 volts.
(bY(1). (0)3) ‘
Piring of this gap resulted in an arc
discharge betwsen two titanium tritide conductors in the source tube, thus
producing tritium fons. ‘ ' ‘

" Firing of the sps,rk gap allowed an energy stora.ge ca.pacitor to discharge the
primary winding of a high-voltage pulse transformer.

(b)(3)

" The weapon was provided with four rins,
each having a frangible area at the outboard trailing edge. - The unreefed ribbonq
perachute, developed by Wright Air Development Center, was 16 feet in diameter.™

Full-scale tests included drops onto a coucrete target, st mpﬁc*' velocities of
4§ to 117 feet per second, and at angles of 22 to T5 degrees to the ‘horizontal
terget. Some test vehlcles contained high explosives, and others held fuzing .
end firing components. Two tests vare mede at & temperature of -53°F. There
were three fractures’ reported, all of which occurred vhen the weapon splke aid
not stick in the coucrete. The high explosive did not detonate st impact, end
the lov-temperature units cperated normally. Alrdrops vere started at the
Balton Sea Test Base and continued at the Tonopah Test Renge, where a 12-inch-
thick concrete terget became available in late 1960, 4340 :

Tests of the early designs of inertial 1atch1ng switches showed that en exces-
sively high minimu release speed was required and, for releases belov an altitug.;
of 300 feet, closure and lock-in were not sccomplished with desired reliability.™
The switch was redesigned for better opera.tion and, due to- ‘2 delay in the Mk b3

production schedule, it beceme possible to supply this new switch in time to meet

first Mk 43 Mod O Bomb production in April 1961. 6,7,48

. UNCLASSIFIED -
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The milita.ry éhara.ct‘eriatics were again amended April 11, ].961. The | Air Porce
F-105 vas added for external. cm-iag;- of' the Mk 43, together vith th Navy A3J,
PLH and ADS. The PEM was deleted, with the Navy thus being. interes‘h only in
the _externally carried version of the bamb. b9 :

© Sendis wrote to Albuquerque Operg.tions Otrice May 31, 1961, noting that a larger
parachute would have to be provided for releases from AD. alrcraft subsequently,
. the Air Force Special Weapons Center vas requested to supply this parachute de-
' l:lgn. Release speeds between 230 and 275 knots were speciﬁed, at tit:gel from

Aueam-rhile, tests had been conducted on the. 12-1nch-thick concrete ta get at the
I‘onopa.h Test Range, These tests vere more severe then any that hsd ' under-
tasken .prev,iously. and it vas found that slapdown caused fa.ilurg of the neutron

- generators. 1 : | : ' o

, Sliggestions vere made that the Mk 43 Mod O be externslly cerried on the B-58
‘Bomber, and wind~tunnel tests ahowed that the cm’bination of weapon nd air-
eraft had an adeauate margin’ or sta.bil:lty in the speed range frcm
3. 0.52 Thus, plans vere formalized for external ca.rriase of four
pylons, and compatibiuty was suthorized by the Division of Military|Applicstion -
in an emeniment to the military chu'acter:lstics dated July 19. 1961- 3, :

The Air Force Speeia.'l Weapcns . Center wrote to Sendia Auguat 2, 1961, noting’ that -
the retardation system used with the AD aircraft was.being designed by the Aero-
nautical Systems Division of the Air Force. . Recent developments in eefing-cutter
timers had produced fester disreefing action, thus making the use of|reefed chutes
practicable for short times of fall. Studies had indicated that a -fOOt-idiamete;
ritbon perachute, reefed to an sres of 140 square feet for & period £1second
end extracted by’ & b-foot~diameter pilot chute, would satisfy the opprational re-
Quirements a.nd it was felt that the. minimm release altitude m:lght e less than .
100 feet sbove the terrain.sh

The addition of the B-58 aircraft to the 1ist of carriers was discusged in a letter
from Sandis to the Division of Militery Applicetion August 24, 1961.) Current

- .

NCLASSIFIED
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v
Iy

Subsequently, SBandia wrote to the Air Force Special Weapons Centee Hovember 21,
1961, noting that the delay in developing the Air Force's 20-foot reefed para-
chute vas preventing stockpiling of the Mk h3 in e configurstion capable of
releese at altitudgs down to 200 feet. The Wright Alr Development Division
design was undergoing teeting. but there had been only ome success out of six

tests, wvhile the S
felt that the Sandi

on it stopped. 61

The Center replied
parachute current']q
-tarding thed bomb wH
perfornance on hard
syste'm.i It wves noiJ
several monlhs prid

ﬂecbgnizing the de%
‘above and beyond tY
hed started, in eaz
curves of this aysq
aree of TO square f
t‘.ested with the Mk
in this vonb. 52

The Air Force Speci

dia design hed demonstrated two Buccessful tests. Tt was
a design should be certified for use vith the Mk 43, or w_orkv

to the ebove, December 29, 1961, pointing out that the 16-foot
being provided for the Mk 43 was capable of successfully re-
en released 200 Teet above the target. The requirement for
ened targets wss not felt to be a restriction ot the parachute
ed that the Air Force parachute design had been completed

r to testing the Mk 43 on the extremely hard Tonopet? target.

irability of improving the effectiveness of the paractute .

e requirements of.the military characteristics, the Center
ly 1961, to develop a 20-foot reefed system, and theoreticel_
en appeared encouraging. This syatem ves reefed to a drag
eet for 3/4 second after initial deployment, and would: be

43, 1£ it could be packeged in the limited volume availsble

al Weapons Center notified Sandie February 2, 1962 that de-

velopnent of two 1

ger retardation systems for the Mk 43 were being considered.

One was & 23-foot-diameter chute reefed to a drag area of TO square feet for

3/4 second. This
dynamic pressure,
The other was an e
This had a diamester
simulated ;'elease'

t

ad been successfully tested at 125 percent of the design

d it was propos.ed that field tests with the Mk 43 be made,
en lerger parachute to be used for releases from AD aircraft.

of 32 feet and had experienced & successful test in which.
230 knots a.irspeed hed latched all the inertisl switches.

An overtest, howevqr, had not been successful, and the parachute was be;lng
strengthened. 63 ' '
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' Meanwhile, the desirability of prcviding a lower-drag configuratibn had been -
aiscusseaﬁ" Tt was pointed out that, originally, compatibinty vith various
carriers had required that the fin epan be held to a minimm. This resulted

_ in dynamic stebility that vas not.quite high enough to be entirely utisfactory-
' Extendible fins had been considered, but their opera.tionel reliability was felt
to be 1ow.%® - :

-Eventuelly, it wes ﬁecided tha.t large fins i'euld be assembled to the weapon and
-8 set of small rins and spoiler bands placed in Base Spares.,“ﬁ The emell fins
- would be used with F-10L end AD aircraft, due to lack of clearance betveen bomb
and carrier. Subsequent tests of the low-drag configuration showed this to be.
eeroc\vnamically superior in almost every respect to the original eonfiguretion..

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

Field Command motified Sandia June 19, 1962 that Report SCWATL(WD), Final De-
velopment Report -for the Mk 43 Bamb with a Mk 43 Mod O Nose, hed been reviewed
‘in coordination with representatives of the interested Services.

(b)3)

The 2060-pound weight exceeded
‘the alloweble 2000 pounds, but ‘this had been accepted.

(b)(1). (03

The bomb possessed some degree of vulnera'bility to electromagnetie radietion,

~but the extent had not been derined. " Leydown reliability had not been met, and
"expected reliebility when impecting in vertical ma.sonry and targets having hard- .
ness grea.ter tha.n 12 inches of concrete, had not. been defined. Su,ccessml laydown
~delivery from altitudes up to- 5000 feet sbove the terrain had not been met in-

the case of fighter delivery. This had been accepted as not imposing any very -
serious operational restrictions, but failure to meet a requirement for e min:lmum
1ayaown delivery from 200 feet above ‘the terrein sgainst hard tergets did impose

& serioua onera.tional limitation and wes accepted only on an interim basis. Releese :

g
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~ at agltitudes down ﬂo 50 t‘eet remained a desired capability. Thus uncenditionsl
,l.cceﬂptancc: of the design vas \rithheld, pending action on these points.

Meanwh:lle, compati lity tests with B-58 aircraft showed that the weapon - would

- ‘successfully withstand 3 hours of maximm afterburner environnent and acoust:lc,
vind-tunnel, firing-range and serodynamic tests were successfully cc:vmluc't;etl.;s9
Drop and’ low-level eparation tests were also satisfactory, and engineering re-
lesse of the TX-h3-X1 with the B~58 was authorized in May 1962.

(b)(3)

Sandia wrote to Fleld Commend. October 10 1962 noting that the externally
carried Mk 43, when hendled in sccordence with suthorized procedures, provided.
adequate protection against electromagnctic radiestion. - For internal ca.r'riage,
or vhen standsrd handling procedures could not be ‘followed,: the radio-rrequenc.'l

. energy delivered to the borb could be reduced to an acceptable level through
‘use of electromsgnetic shields.. However, this could not be accomplished on the -
F-10k, since the shallow pylon of this aircraft physically prevented meking
electrical eqnn'ect ns after the bomb vas attached to the pylon. TO

It had been suggest d that a coded pemissive device Le incorporated in the Mk 13
to provide an' additional measure of command control and to delay an unauthorized .
individuml attempting to exm or detonate the bomb, and an amendment to the mil~-
itary characteristiles was approved by the Military Liaison ‘Committee Pebruary 26,
1963. T )

The device would

" be enabled or disenpbled by both aircraft and ground-support controls. - The 1atter
capabil:lty would be reta.ined up to the time of taxi or launch of the aircraft, and

~ the time required for the ena.‘bling operation after receipt of the code would not

exceed 1 minute. 2

i
. tuj
ot
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ferent men, such that each insertion would be unobservable by the other.

ferred to tail assemblies used for installa.tion with ve.rious cu.rrying alrcraft.

‘center case to.im_pro re the low-level delivery capsbility, also thet the desired -

AMomgy/  UNCLASSIFIED.
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A subsequént amendment to the military charscteristics, approved by the Milltary
Liaiscn Committee March 19, 1963, celled for a l-digit, 10,000-conbination device .
to permit recoding as two distinct and aep;rate insertions of two digits by dif-

Report sch'ras(wn). Ficel Development Report for the Mk U3 Besic Assexbly with a
Mk 43 Mod 1 Nose and Shape Components, was forvarded by Sendia to the Division
of Military Applicstion. The _report ‘described the status of the design at the
time of first production. It had been pcresented to and accepted by the Design

Reviev and Acceptance Group March 13, 1963. T e tern "Shape Components" re- |
™

It ves noted that the M 43 Bomb d1d not meet the military characteristics in
thet it was sbout 120 pounds overveight, vhich was ceused by reinforcing the

capebility of release at an altitude of 200 feet had been achleved only for dirt
and vater tergets.

®B)3), (0)(3)

Tuzing for surface burst wes made by selecting GRD on.the aircraft monitor. and
control equipment. After takeoff, but before release of the wespon, power vas
spplied to the inflight monitor and control system. This action monitored the
position of the ready-safe switch and indiceted any incompatibility between the
position of the option-selector svitch in the aircraft snd the position of the
ready-safe switch. When the selector switch was rota.ted from the SAPE to the
AIR or GROUND position, the ready-sa.fe switch Opera.ted to the ready position,
completing the circuit from the weapon power supply to the fuzing system.

(b)(3)

U?\ICLASSIFFZ
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(b)3)

For the retarded air burst, before takeotf the RETARD option end either GROUND
BACKUP or PRECLUDE were selected by meens of switches, and safe-separation times
_TA and TB set by means of dials located in the Mod 1 Eose and accessi‘ble throush
a panel. The radar range vas mtanat:lcally selected by the range plug attached
to ‘the Mod O Bomd Assembly. '

After takeoff and before weapon rele”e' airceraft mer w” lpplied to the .
monitor and control system end AIR option selected to epply power to the bre ak- |

&way pulse comnector assembly and to operate the ready-safe switch to the READY.
- position,

®)(1). (&)

CLASSIFTED
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A suggestion was made that tlie Mk L3 be provided with a nose parachute to more
effectively slov the rete of fall of the.bomb, but it was found thet this festure
decreased the efficiency of the tail perachute by blocking the air flov. Sandia
experimented vith a 21-foot-diameter perachute having T0 percent more drag then
the existing 16-foot-diameter parachute, and a successful release wes made at en -
altitude of 185 feet sbove the Tonopeh conerete target. A 30-foot Sandia design

- Por use wi.gh AD aircra.t‘t demonstrated successful delivery rm an eltitude of
12k feet,T®

- Sendie vrote to Field Command April 15, 1963, noting thet the perachute used by
the Favy for Mk 43 Banb ‘releases from AD aircraft was a 32-foot~diemeter design
produced by the Alr Force, Release altitude vas limited to 350 feet above the
target, due to the fact that a trim angle of about 10 degrees prevented spiking
impact -and resulted in slapdown. The Alr Force vas develcping & permanent reef-
ing feature, and tests indicsted that a sticking impact would result from releases
at 200 feet, but showed that the design was marginal st mimisum dynemic-pressure
release conditions. The Sendia 30-foot design vas not satisfactory under these
conditions, and resulted in unacceptable slapdown caused, in pert, by a la.rge
trim angle between wea.r.on axis and trajectory.

Sandia. developed & 21-Poot-dianeter parochute reefed to 70 square feet of area.
This demonstrated consistent. reefing times and maximim deployment shocks of

50 g's, but spiking vas marginal when the bowb was relessed from an altitude of
200 feet onto & target of 12 inches of coucrete. Reefing to 90 square feet
would be tested, to produce higher impact angles and a sharper impact shock to.
improve the operation of the inertfal switch. Sandia felt that- -possibly the

addition of an aluudnum-honeycomb support might allow lgydowm relesses from
200 feet.?? :

Sendla discussed the parachute problem in a letter to the Division of Military
Application July 1, 1963. "Drop tests of the Air Force's permanently reefed
32-foot chute and Sendia's 30-foot chute had demonstrated some improvement, but
not enough for consistent sticking conditions below a release altitude of 350 feet.

U%T (ﬂ? P sﬂ.AuI F: :D
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- Tower tests had been made using. external shock-mitigating devices,'.suc'h as honey- E

- comb soft noses, shock-mitigating rings,-and explosive noses, but these hed not
noticesbly improved laydown characteristies. It wes’ pointed out thet several :
failures of the spike-to-cese Joint had been experienced early in the irom-test

‘program. The joint hed been strengthened and the case comtour changed o -
conical section. This hed apperently moved the failure point, and steps were
taken to identiry all Mk 43 Bombs with a conical case a.nd restrict these for.

. leydown use against soft tarsets.eo '

smd‘a wrote to Field Command April 22, 196h noting that a design relea.se’

April 7, 196k, authorized a m:lnimum release alt:ltude of 275 feet for the Mk 13

Mod O Basic Assembly when used with g 23-foot-diameter parachute. Bandie hoped * '~
that this minimum altitude might be improved when the Mods 1 and 2 Basic Assem-
blies became availsble, as foam mpport provided for these- items should i!!lprove

) the shock resistance. '

Bandia noted that Field Comand hed requested infoma.tion concerning the ca.pa-
bilities of the bomb against irregular and exceptionally hard targets May 1,
1962, it that time it hed been agreed that the bomb eould aot be tested against
every conceiveble type of target, but that it ‘would ‘be desirsble to know more
~ ebout the capability of the bomb on other then horizontal targets. Negotiations
were accordingly mede with the Faval Ordnance Test Station, China Leke, Cal:lfornia..
and 13 units vere tested in the period from October to December: 1962.

‘ ‘The Chine I.ake targets were 120 feét long, 60 feet apa.rt 20 feet high, and Var:led .
from 10 feet thick in the middle to .1l foot thick at the ends. ‘.l‘he ta!‘g_ets were

.of concréte, reinforced with 1/2- and 5/8-inch-diemeter steel bers. Weapons were
tested at impact velocities betveen 163 and 307 feet per second. The unit re-
mained in the spiked attitude seven ‘times, and neutron generators were subse@ently

' opersble in six tests. The seventh unit ricocheted off the top of the vall snd

the assembly shattered. The tests showed that there was scme ca.pability for im—

pacts ageinst hard vertical targets but that an extensive and erpensive progrgix :

A would be: requi.red to define a.nd prove-out the exact limits of this capability.
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In the fall of 1963, Sendia was informed thet Mc L3 Bombs in military custody
vere developing exeessive internal pressure. This vas found to ‘be caused by

: ‘evolution of hydrogen gas, produced by interaction of airborne moisture with

the weapon uraniun. Hmidity-controlled areas vere established in the pro-

R duetion lines, and specisl packaging methods used to prevent misture from .

entering the -internal portions of the bonb 82

Sandla issued a Mod 1 change to the i 13 Mod 0 Basic Assembly (the weapon
‘central section) end e Mod kit was produced in August 196k, This change in-
creased the shock-mitigation capability of the bemb through use of fosm
supporte, provided electromagnetic radiation shielding, and blocked unneces-
‘sary a.irere.ft pover from the aft continuity loops. The nodified :ltems ‘included
8 nev firing set and foam support, nev neutronm generators, .pulse connector with -
radio-frequericy filters and blocking diodes, inertial switch with positive .
locking features, and shielded pullout cables. A Mod 2 kit was produced in .
December 19611 when prescribed-ection-link asaemblies became availeble.

'Varioue" so—ca.lled Shape Components, or tall assemblies were Pmduéed- The
Mod O incorporated & 16-foot-diameter _parachute and small fins. The Mod 1 had
a 32-foot-dismeter parachute, and wes for use with the A-1H, J aircraft only.
The Mod 2 had a 16-foot-diameter parachute and a set of large fins.. The Mod 3
hed & 23-foot-diameter parachute and small fins, and the Mod & had a 23-roo’c-
diemeter parachute and large fins.

d)(1), (B)(3)
Sendia wrote to the Division of Militery Application October 27, 1964, replying
-to.a request-to provide Mk 43 compatibility with F-4 and F-111 aircraft.

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

Sandla noted that compatibility with the F-L aircraft required thut superson:lc
-delivery and thermal comnatihility be checked. It was felt tha.t the existing
_ retar datiOﬂ systen would be suitable for the aircrai‘t's maximum delivery speed

| f NCLASSIFIED
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of Mach 1.09 et sea level, and suitsble testing was in.progress. Thermal analysis
had been madé and there were felt to be tﬁo poteht:la.i trouble areas. ' One of thes'e‘
va.s the bimetallic center case assenmbly, which was an aluminum case with & shrink-
ﬁtted steel sleeve.. The strength of this joint wes unknowin under the temper- '

- atures encountered during high-speed flight, and tests were being made. ‘The other
problem area vas the parachute deployment device. This component vas being re-.
4”18“4 to incorporate. an exploaive vith higher temperature capabmty.

‘ It was_felt that there vould be only minor problems in providing canpatibnity
of the Mk 43 Boud vith the F-111 aircraft. This airplane, as used by the Tactical - -
. Alr Command, had a 'Domb baw cooled to & temperature of 150'?. The . plane, as used '

' by the Ravy, might not be cooled, but its operating temperature of: 210°F was

_ much less severe then externel carriage. of the MK h3.

. Subsequent tests showed that the center-case-assembly Joint eauld withstand s
 parachute load of 160,000 pounds epplied st an angle of 7 degrees, and would have

| - @ factor -of safety of 1.25 at temxaeratm-ea up to 270°F. This was vell sbove

any predicted temperatures for the. carriers concerned with the Mk 43,85

®)(1), (b)3)

{It was not possible, however, to provide an
explosive for the parachute deployment device that would withstand tbe. beating
crested by the high-speed profile of .the F-111, A somevhat more hest-resistent.
design ves crested, and this changed the Mods 1, 3, and b Shape Components to
" Mods 5, 6, and 7, reSpect:lvely.as :
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~ Glossary of Mk U3 Terms

Alr Force Special Weapops Center -- That element of the Alr Force Systems Com-
mend heving to do with compatibility testing of nucleer devicea with aircraﬁ.
located at Kirtland Air Force Base, Albuquerque, New Mexico. :

Al‘buguer?ue )Qgrations Office — The locel office of the Atouic Energ Com-
mission (AEC) concerned with the: operations of Sandia Corporation. : |
| Armed Forces Special Weapons Project -- An. interdepartmental agency fomed to )
hendle military functions related to atomic weapons. .
Asaistant Secret of. Defenae - Created by Department ol Defense directive, ‘
June 30, 1953, as part of DOD recrganization. Handles reaeareh and development
: aotivitiee of the DOD.- . .

oosting Gas - Deuterium—tritium gas introduced into the implosion process to
increase ‘the fission activity and thus the yleld of the device.

(0)(1). (BX3)

" Defense Atomic Supvort Agency -- An interdepartmental agency formed to handle
military functions related to atomic veapons. Origin&lh' "-113‘1 the Armed -
Forces Spe'-ial Weapons ProJect. ‘ ‘

Department of Defense -~ The Armed Forcea, i.e., the Army Ravy and Air Force. :

Depth Charge -~ An explosive charge that detonates after sinking to s preacri’bed
depth in vater, )

Dest Review and Acceotance Group —- A Military committee that’ absorbed some
of the funections of the Special Weapons Development Board (which aee)

Deuterium -~ The hydrogen isotope of nass number 2.

Division of Military Auolication -— An AEC office that functions as liaison be-
tveen the Military -and weapons designers and producers.
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b)), 1)

. Pleld Commend —~ The local office of the Armed Forces Special Weapons Project
. -lnefense Atomic Support Agenc'y), located on Sa.nd:la. Base, Albuquerque, New Mexico. .

 Firing §zstem — The electrical systen of the weapon that produces and aPP]-‘-“'-S
a high-volta.ge current to the detona.tors. _

Pree-Fa.ll Bomb -- A bcmb that ralls under the forces of gre.vity and the impetus
given at time of release. o

Puze — A combination of the a:ﬁning_ and firing devices of & ie_apon_g

®)1), ©)3)

Hardtack —- A nuclear series of T2 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 II, held at the Nevada. 'I'est Slte
‘betveen Septenber 12 and October 30, 1958 ' - :

High- m::sive Sphere -~ The ball of high explosive that surrounds the nuclear
primary and is designed to produce the implosion effect when detonsbed. )

- Implosion -— The effect created when & sphere of high explosive ic detonated on
~ its exterior surface, . If suitable lens charges are provided to ianvert the ex-

plosion, the force of the shock wave is directed largely toward the center of
the sphere.

Inertial Switch -- A switch containing a small weight and a spring. .When sub-.
Jected to an external force of acceleration or deceleration, the veight eompresses -
the spring. Generally, a metering device is added to measure the 1ength of time
the external force is applied.
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onizing -~ To render & device. conductive by formation of ions or electricaJJ,v
: charged stoms., _

Jolnt Chiefs of Staff — A group composed of the Chiefs of Steff of the Army,
Navy and Air Force, to determine policy and develop joint atrategic objectives
ar the Armed Forces.

Kilotou -~ A means of measuring the yield of en atomic device by comparing its
output with the effect of en explosion of TNT. A l-kiloton y:leld is equivalent
‘to the detonation effect of 1000 tons 8f high explosive. '

Knot —~ A nsval unlt of speed, equivalent to 1 nautical mile or 6076 teet per
.hour, ‘

Device ~- A bomb cepable of being dropped on s relatively hard target
or surface and surviving in a condition to later detonate.

los Alamos Scientific _Leboratory -—— A nucleu- design organize.tion located at
Tos Algmos, New Mexico..

Mach -~ A measure of“Spee'd. Mach 1.0 is the speed of sound, or 738 miles per
hour at sea level, : ' ’

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

Militag Characteristics - The - attributes of a weapon that are desired by the
Military. :

Militery Lisison Committee — A Department of Defénse committee establishéd by.
the Atomic Energy Act to advise and consult with the AEC on all matters relating
to mlitary applications of a.tozic enery. .

B)(1), (b))

One-Point Safety Test -~ A test in which the high-explosive sphere is detonated
at one detonator or point. If the device is cne-point safe, no nuclear yield
is produced. : _ K _

Operation Hardtack ~ See Hardtack.

Operstion Plumbbob -- See Plumbbab.

Operation Redving -~ See Redwing,

UNCLA SSTFIED
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(b)(1), (b)3)

U .
Uranium-235 -~ A redicactive element, an isotope of uranium-238.

-Uranium- — o .
: ‘tainsu:bizfs; 99 A radicactive element, atomic number 92. Natural urenium con~- -
. -3-percent uranium-238; the rest 1s uranium-235. S .

a1 A dev1¢;e used to provide high voltage to the weapon detonators.

y UNCLASSIFIED
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37. CRD Ltr, RS 1220/210, Sandia cdrparation to Air Force Speclal Weapcms N
. Center, dtd 6/16/59, subject, TX-U3 Parachute Performance. 8C Central :
Technical Files, U3 Program, 3-, March through July 1959.

38. SRD Ltr, RS 1200/3580, Sendia Corporstion to United States Navel Alr . *
- Special Weapons Pacility, dtd 9'/13/5 ), subjJect, AD Mrcrqft/ﬂ-%;
m-h3gox1 Competibility. SC Central Technical Files, 43 Progrem, 4-,

39,
. b)(3)

%0. BRD Ltr, RS 31466/92778, Field Command to Sendis Corporation, atd 1/25/60,
~ subject, Description and Status at Design Release of the TX-43 Bamb, .
SC-U366(TR). 'SC Central Technical Files, 43 Program, 7-, 8=. :

b,

B)}3)
‘b2,

k3. BRD. Ltr, RS 5231/73, Division 5231 to Division 1222, Sandie Corporation, .
-+ dtd 8/L/60, subject, Preliminary Test Report of k3-68.  SC Central Technical
- Files, TX-13, 3-, June through December 1960. - o -

bh. SRD Ltr, RS 1231/1275,,mmm 7231 to 7122, Ssndia Corporation; dtd 9/23/60,
: * ' subject, Preliminary Test Report of L3-80. SC Central Technicel Files, TX-43,
3-, June through December 1960. - : , :

k5. CRD Ltr, RS 1200/3T72, Sendia Corporstion to Pleld Ccmmand, atd 6/1/60; subject,
Minimum Release Velocity for Delivery of Mk 43 Weapons. “8C Central Technicel.

Files, 43 Progrem, 2-, 1959-60.

46. SRD Ltr, RS 2532/221, Division 2532 to Division 2331, Sandia Corporatiom,
- dtd 2/2L/61, subject, Product Change Proposal FNo. 1353. SC Central Technical
Files, 43 Program, 6-, 1959-61. o L .. .

47, SRD Ltr, RS 100/100, Sendia Corparation to Albuquerque Operstions Office,
©© datd 3/31/61, subject, First Production Unit, Mk 43 Mod 0. SC Central Tech-
nicel Files, 43 Progrem, 1-, 1961. : ' ' '

RN SRD.I.tr; RS 3466 /11';8153, Albuquerque Operations Office to Sandia Corporation,
atd %/12/61, subject, Pirst Production Unit for War Reserve, Mk 43 Mod 0.
SC Central Technical Piles, %3 Program, -2, 1961. = - |
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49, - CRD Ltr, Military Liaison Committee to Distribution, dtd 4/11/61, subject, .
* Amendment No. 5 to the Military Characteristics for & Tactical/Laydcwn:
Femily of Atomic Weepons. SC Centrel Technical Files, i3 Program, 1-6.

- 50, CRD Ltr, Sandia CQrpora.tibn to Albuquerque Opémtions Office, atd 5/312511  '|

‘gubject, Mk 43 Military Characteristics Amendment Fo. 5. SC Central "
Technical Files; 43 Program, 1-6. . o L

51, SRD Ltr, RS 7122/2, Divielon 7122 to Department 7120, Sendia.Corporaticn,
atd 6/8/61, subject, Mk 43 Drop Test Program to Investigate 200 Foot
Delivery Cepability. SC Central Technical Files, 43 Program, 3=, 1961. .

52. CRD Ltr, Sendls Corporation to Alr Porce Special Weapons Center, dtd 3/30/62, -
suggaect., TX~U3 Weapon Redesign, SC Central Technical Files, U3 Program, 2-,
1961, ' . ‘ : o S

53, ‘SRD Ltr, RS 3446/41219, Division of Military Application to Albuquerque
© . Operations Office, dtd T/19/61, subject, Military Characteristics for a . ,
Tactical/Laydown. Pamily of Atomic Weapons. . SC.Central Technical Files; -
43 Progrem, 1-6. S ' e : ' o

- 5k, CRD Ltr, Air Force Special Weapons Center to Sendia Corporation, dtd 8/ 2/ 61'_ ,
: subject, Status of Development of the Retardetion System for the Mk LU3/AD
Airpla.ne. 8C Central Technical Files, 43 Program, 1l-, 1961.

.55 SRD Itr, RS 7000/193,‘ Sandia Corporation to Division of Military Applic’a.tion,' _
atd 8/24/61, subject, Military Characteristics for a Tactical/Laydovn Femily
of Atomic Wespons. SC Centrsl Technical Files, 43 Program, 1-6. . =

56.. SED WX, RS 1/1326, Sandia corpo'ration to Albuguerque Operstions Office,
" atd 8/30/61, subject, TX-43 Bomb Progrem. SC Central Technicel Files, 43
‘Program, 1-, 1961, g R ' S '

57. CRD .Ltr,\smdia,corpqratim to Division of Military Application, atd 9/28/61,
subject, 'Forverding Letter for SChLBT(WD). SC Central Tectinical Files, ¥3
~ Program, T-, 6-. S o | o

58. CRD Ltr, Department 5140 to Department 1220, Sandla Corporstion, 3td 4/6/60,
. subject, Sandia-Designed Parachute for the TX-U3. ' SC Central Technical. -
~ Files, 43 Program, 1959-60. = o .o

59. CRD Ltr, RS 1220/289, Department 1220 to Department 51%0, Sandia Corporastion,
dtd 5/23/60, subject, Sendia-Designed Parachute for TX-43. 8C Centzfal ‘Tech-
nical Files, 43 Program, 1959-60. . o o L

'60. CRD Itr, Departmeit T120 to Department T130, Sandia Corporstion, dtd 4/18/61,
" subject, Feasibility Study, Design and Development. of a Parachute for Mk k3
Mod O. SC Central Technical Piles, 43 Progrem, 1-, 1961. . :
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61. CRD Ltr, Sandia Corporaticn to Air Force Specisl Weapons Center, dtd 11/21/61, ..

. subject, Development of 20-Foot Reefed Parachute for Mk 43. SC Central Tech-'
- nical Files, 43 Program, 2-, 1961. ‘ L o '

62. SRD‘Ltr RS BM/MSOh Alr Porce Specia.l'w;eapons Gent;ei'_ to Sandia Corporat'ibh;
T 4td 12/59/61, subJect,’20—!‘oot Retardation System. SC Central Technical Files, N

'63. . BRD Ltr, RS 3446/LT30T, Air Force Specisl Weapons Center to S8andia Corporation,
: dtd 2/2/62, subject, Status of Development of Retardation Systems. for the

TX-43 Bomb. ' SC Central Technical Files, 43 Program, 1-, 1962,

.6b. CHD Ltr, Sendia Corporation to Albuguerque Operaticns Office, atd 7/10/61,
- subject, BU3-0/¥L3-1, Freefall Airburst Capability for FlOk, 8C Centrsl -

65. CRD Ltr, RS 7100/1300, Sandia Corporation to Field Commend, atd %/8/62, subject,
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