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EE .'rhe Mk 7 weapon had its beginning in studies made by Group R 4 of the :.'-'.-
o : Los Alamos Scieutific Laboratory in late 1949 and early 1950 Results _
' ,f _of these. researches were- presented to the May 26, 1950 meeting of ‘the -+ :
"“TX-S Steering COmmittee by W-4 who noted thet.. the" Group was . interested
" in the development of smll-diameter bombs for tactical- uﬂ.li.tary use.

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

F weight of 1900 pounds (compare& to 3300 for". the_uk 5) _
- was Ptedicted and a maximum outer bomb diameter of 32 :anhes.l % '
g :-"-.bét&il'-"studies? "(rere- 'the'n?‘sta;t-é'd While these were in P'rOSress. the




‘i from the Division of Military Application which stateds =~ °

(b)}3)

Submiaaian of

. 2
. your plan- is- requested in part or- in whole as it ia received.
(bX3)

A TK=5 Steering Committee meeting waa held July 17 1950 followed by a- ._.'"'”'_ s
_j_oint meeting. Auguat_},_].}_&,_‘vith the Sandia Weapons Development Board.l‘ ' j

(b)3)

(b)(3) ’rhe 'lt'reémliﬁéd. sh‘aPe'.fyri:' '
of the|bomb suggested the practicality of exteml carriage, but this
o 'requir d'a’ complicated nuclear insertion ayatem* and made it diff1°“1t

‘ to retain the nﬂde&r cmnponente in the. event the bomb had to be jetti- I
";-'"_toned Due to. the radical change in shape fronr prev:.oua atomic bombe, }

' - the ballistics problem required attention, both frou the atandpoint of

external carriage -and the release trajectory of the bomb Aircraft com'

':f'“’patibility would entail & major effort, as‘a. variety of tactical airplaneef_"' T
. were l'ef-ns d“f-sned and prcduced T It had beea pmpaced thet the external'

. ~-°“e be- deVElOPed by’ an -aircraft’ compan)'. and Sandia had alreadg conferred-

jl-.';.;u;[th leveral West: Coast mnufacturers. Of these, Douglas Aircraft COmpanyf'—-»-'.‘
'vail-

.".Iappeared a 10810-31 ChOice, With both apace and eIeared peraonnel"'

'bIe -gnd . a contract was, subaequently ‘awarded..




jinaertion wes to prevent nuclear detonation ftom occurring during take-_,_'

-'_f":-i'off or lending, reduce nuclear contamination in the event of accident,

% and allow salvage of nuclear matenial. Sandi& prepared

and rear insertion proposels_ .

(b)(3)

mm}pe ‘resulted- in:a considerable shift ) :
- of the bomb center of . 3ravity during insettion, and the initiel decisiou R
vas. to use the forward insertion design. Later, it wat deeided to plece ‘
" the relatively heavy certtidge at’ the forwand face of the sphere essembly
: " and- a horizontelly operating insertioa mechanism aft of. the sphere. Con-: i
trols ‘were: installed in .the cockpit of the carrying aircraft, so ‘that: . .

. insettion or rettaction of the . capSule conld be remotely eccomplished in
- ;flight. n ] ‘ .
"'f._It was £e1t that the fuzing system might require attention, but not until S
' .}.;'information was received from the Hilitary concerniug the method of. bomb e

- conbet use. 'rhe fiting syetem would be similar to.’ that used in the 'I'X-S. 5 :',":‘.

: “'It was proposed thel: the bomb length be ebout six times the diameter end

'.».:Lt was’ predicted that this stiape would ettain a: speed nf Hach 1.2/ 0 L 5

during the. : Bomb . drop_..c
(0)(3)
[éTq’sef:,'égfciﬁ.gfc;pﬁf-qf .the ‘veight placed this figureat:1680: pounds..:




,,An M!“St 9..1950 : memorandum ftom the Military "Liaiaon Comittee to. the
~'~_~:‘Division of Hilitary Applieation stated that the’ Joint Chiefa of Staff
.had " established a requirement for air-burst atomic bomba sufficiently

:-~'-:_"'light in weight and small -in ctoss aection to, be carried by high- peed
gc_tieal ) -p_rlan_es‘._

b))

The weapon was. to be used by fighter oi light bombard- . _ ‘
: ‘ment aircraft in attacking tactical targeta with the- Bomb nomally e :..:,’:‘ :‘.”:
‘ being carried externally.

(b)(3)

ST f‘_'l'he bomb’ was not to exceed 2000 pounds in weight uor 33: inches in dianeter ; RN
L - and’ ‘was" to have a configuration which would reduce aerodynanic drag toi My
o '.A'.minimm Exterior bal‘listica should allow reproducible trajectories R
.ithe bomb was to be aerodynamically atable. 'rhe fuziag sys.tem waﬂ t° P“’ LA '
':_.uit freedom. to. select alternate targets at varying altitudea while e 2,

~ pe relatively nonauaceptible to euemy countermeasureu ‘ﬂd ‘11"" b°th sir: RSO
burst. aad: an approximately zero height ‘of - bnrst. Hovever, thia last ‘e
quirement was not to delay the early availability of the bomb )

->-_;-i:'1'he bomb waa to, have a means of nuclear safing, such a g remotely controlled

L inflight insertion and extractiou, require only simple adjustment or mni-
o toring, and be capable of releaae at subsouic and anpersonic apeeds. : ,_t)'-"':'f
- was to be designed for -ease of assembly in forward-'base”a esa or on board

: _iship, and be capable of storage for perioda up to 6 nonths in these loca'

...;'tions. _The bomb was to be able to withstand stresses oreated by c.arriage :

'on fighter-aircraft wing pylons and bomb racks £

Nornal operation was to




o 'l'wo Eﬁes 38 m suspension were considered AL . three=hook rsck with S

; one lug forward end two lugs aft, and a: two-lug desisn.n,,.\'_:':.’ R

{0)3)

-

A lﬁ-percent scale model was built and tested at the Cooperative Wind e ‘

.Tunnel at the: California Institute of 'rechnology.- A, drag coefficient
of’ less than 0. 042 was reported ‘as compared to 0 54, for the Mk b 'l’his

. indicated the Senersl superiority of . the long, thin shspe, and. it was :

proposed that the ‘bomb length .be increased to 192 inches, the maxim S
' -"possible without the bomb striking ‘the irunway on takcoff or’ lsnding.

E 'ro provide more ground clearance, it was decided to nse three-fins

L instead of f°“1's 8ad to mske the. lower fin: retractable.. Lster, the. o

_':_.'inches to permit cerriage of. the- -Weapon- on. certain lavy aircraft.

_bomb was shortened to about its originally proposed leugth, or 183 .
14 .-

(b)}3)

rﬂouglns Aircrsmy?{f

reported development of a fsmily of shspes thamsppesred sal:isfm:':trﬂ‘:yb a5

- 'sentetives underscored the’ emerging need for tectical nuclear weapon&s:
Air COmand F-BAE sirplanes to carry the 'rx-7.~.-

o 3 'Completion of. wind-tunnel nodel tests at speeds up to usch 1. 2 demon-;“' rim‘l‘”

. .-from below -sonic speed “up to Msch 1.2." \Meetings: with Air Force repre.

.
Y

'and orders: were issned for early: modificstion of 8. group of Tsctical "

S ,:'"',strated that t.he shspes possessed sdequete stability, and full-scsle -‘df' "gaﬂs _




: nﬁ-’by stiffening the fixed fins by base anglea ‘and. the retractable fin by

e 'reminal velocity during full-acale dropa was found to be about K“h 1 0:

E 16 . e a\‘g Y YD"‘ fd"( ik ich RS
1 6. g Zals deve added Lo ginev
B de Toilyes; a)%& i w?\.,sc::f qreshr they £l netuni{ pitdy F*'i“‘:'éf_:;‘.

. :Ln an-unstable or buffeting region, and it Waa felt becessary.to. red“‘:e '~" N

’ .':’v'-even:uauy eatabhshed at. 29 inches.

,;.-; 'accurate barmtﬁc pressure-sensing system for bo‘mb ‘ltitUde detemina_ R .
. tion. - Nose: probes were. tested but could. mot- be made lons enough to:

.-"probes were subjected to- excessive whipping in’ flight and to freezing :

'- iz.,j.r_apeed of fall resultins from the use of dive brakes Srudies conducled

' 'this apeed A drogue-chute degign vgs proposed that incorporated six e
. amall fins ‘to which were attached risers of a 36'1n°h“dimter parachute-.: .’
.'Experimentation, however, showed that operation was. ctrongly affected: .
o .'bY relativelY minor changea in wind air denaitv. ai.tapeed '“d “1“”
altitude.. . : :

nive brakes were tested and proved aat:lsfactory. ’I'he firat such deaign

had an area of 87 gquare 1nches, cauaing too muc‘n drtg, and the area.was,

"waa increased to .30-1/2 inchea for improved* stabilit3~ % “1' was found tc
: Provide inaufiicient clearance w:l.th carrying aircraft, and the length ‘ﬂﬁ

‘,..

C e

reach una ffecte 4 preasure resiong ahead of the falliug bomb.. Trailing
- of. the mechanism. Eventually, the. problem vas: glleviated by the xeduced

at the Salton Sea 'Iest Base resulted in locating thc preasure ports on
. .the bomb case 125 inches aft of. the nose.»

L '_"'Flisht tests were conducted on the F—Blb aircraft at Huro DW L“
‘_californi.a"" “The " yie
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v'this order was amended September 4

"~ﬁ1951 to require production-quality fuzes. Sanrha noted thst this second '
."program vould continue to divert engineering effort, already severely

" affected by the ™ work and delay regular Mk 7 production.z.a' Sandia was o

fsubsequently relieved of work in connectiou with this second 7N program,?’

but, later was ‘Tequested to inspect and certify some’ of the 7N components _

used in the program.3° .
B)3) oI
’Sanaﬁ ointed .
Gut that ?ésufar EE 7 Bombs aould be avsilable soon’ after thia date, and o
Co ;this third prosram vas canceled 3L e ;a.f.‘_-:‘.-e;if : R

'l‘he Hk 7 uod 1 Bomb resulted from" & request from the Armed Forces special L
‘ Heapons Project that external power be supplied to batr.ery and redar h“t“s -
to create proper operating temperatures gL cold weather-?_z Stockpﬂe pro- e
-'duetion of this nodification started Nmmber 1952. L |

.

.V"":'-,'};_"It was felt that the Mk 7 Nose, .which formed a radome for the radars, SR

R might fce up’ during extemal carriege of the bomb. Several methods

.: j_"vere studied including use: of a: pulsating rubber boot or deicing fluid
. ,j-_Tests showed that a neoprene-eoated radome would do the job ‘and st tbe
‘__'_Isame time reduce rain erosion damage, and this change was adopted The
carriage of the Mk 7 on many types of aircraft resulted in a requirement"
”'for diffetent fih positions, and.the design -was,accordingly amended sg :










g !‘uze B was subsequently designed with a. timer that conld ! ' .

- the ﬂ!dars (providiug saft‘-separation time) ‘or-. as a primary fuze by it-‘ v

v ";"'self._ Radar air burst was retained ‘énd a contact fuze added whic.h could“_,. )
" be used. as’ cleauup or as a primary fuze.- An externally accessible remote-
setting device permitted preflight selection of safe-aeparation times

_c0up1ed with radar ranges. FERIN

o 'i‘ests had showu that boat-tail fms produced increased stability with L
: : little oT no increase in drag, and- this fin- design m adopted 31 Other "
methods of: l:etarding the speed of bomb. drop ‘had been studied, such as
.~-parachutes or rotochutes {freely rotating vanes), bul: these. latter designs

o did not prove entirely satiafactory from the atandpoint of bomhing ac- : 4'_. . .--.3-

e el

' .Acuracy and effectiveness of retardation. e .;;

. :"i'he !ﬂt 7 ‘Mod 3 _Bomb. entered production June 1953 with the new fuze design s
A and improved ballistic characteristics. . The fins were made nonretractable, L o
... but could ‘be removed for storage. A visual port was’ provided in. the body .
. " of the bowb so that the position of ‘the’ safety svitch (which isolated the: .

:.,.bﬂttery from. the bomb circuits) could be checked. In previous Botib- modifi-
B o .cations, thia check had been made from the cockpit of the. carrying aircraft,
S using a special tester. Height was reduced slightly, to 1620 pounds. o

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

N This:change vas' incomorated in- the, Hk T L
liod 4 Bomb wh:ich also prov:.ded a universal warhead that coul.d be used :

~M93 4 vas. dewwased in Harch and stockpiled’ Decembei_ujﬁ.

(b)(1). (OX3)




shock loads which affected ttlners and radsrs.'"'

.installed to protect the radars, and new shock mountn vere designed for

L ':5~'Ptoduction in July 1961 as the m: 7 uod 7 Bomb

”‘"."It ‘was found' that ejector forces exerted by. the, Aero’ 7A' Bomb,nack‘ created

- Shock-absnrption pads"nere

the timers. These changes were released October 1956 and the. resulting
- ““1“ were, sfockpned June. 1957 as. the Mk 7 Hod 5 no-b. N

O)(1). 3

. V_Sandia 3“8833ted February 15, 1960 that additionel aafing be provided

| for Mk.7 Bombs’ “being maintained i.n alert status.. Charging .of the x-unit -
would ‘be- prevented until the weapon hadvexperienced a" nomal trajectory. . :
o Sandia “3 1'-'e<h:testet'1 ‘to prov!.de such design Janusry 25, 1961,. and Ao

was 3“333"3‘1 that °°mP0ﬂents being produced for the Mk 63 Bomb ‘be. uaed
B for thi.s purpose. e T e e FER

o f’“md“““el “—“3 of the design gaVe satisfactory resulta, but flyaround

~ tests resulted 1n erratic. operarion on one type of eircraft. The pressare-'.'

- -switeh settins was’ alightly altered and the use of. &’ higher spoiler fn .
. front of the Pressure-swi,tch port produced good results. 'I'he change entered

Pemlssive Armmg Link devices were released for use i;n the Hods 5 and 7
._ ; ’-,'.BOmbs with production being initiated 1n February 1963.. The Hk 7 Hod 5
' 1_._3’becsme the Hk 7 Hod 8 and the Hk 7. Mod 7 became themt 7 Hod 9. o

Lo el



R bility Also vibration of a-bomb. carried externally oo aircraft.',- S SR

gmed Porc s SQe 1 weapona Projec An interdeparmental agency formedi
. to handle military functions_.:zlated to atomic weapons.l.-"_ PRI :

. :,. Ballistics - 'rhe acierrce governing motion of projectiles or bombs dropped'. e
;jfrom aircraft. S el e S X '

. Barogetric Fuzing.-- Use of a pressure. switch actuated by increa.sing ail: _
‘ pressure a8 the weapon falIs iy its. trajectory to institute weapon fuzing. :

B Buffeting - Excessive vibration of a falling bomb cansed by weapon insta-

_l;_ggt_el,';-kggl_e_ -- Tests of atomic. devices at- the Nevada Teat Site. Series e

. of seven shots. starting October 22 and ending November 29, 1951.,' e T

Cagsule .- "i'he nuclear gecembly « of an- atomic weapon wvhich, when subjected R
to’ compresaion in the- imploaion process‘ becomes supercritical and produces

oa nuclear reaction.

’;‘;'",,'.“._,Detona;ors --N

- Cagsule Retention - A method of retaining the nuclear capaule vhile. aIlowing :
. ~Jettisoning of the weapon; of prime importance in the early days of nuclear i
weapcmry, due to. scarcity o£ nuclear naterial.' R . GBI

, Cartridge <= An- assembly, generally containing fuzing and fir:l.ng syateut
- elements, which can be inserted and ‘temoved-from. an: etomic weapon “in .th

. manner of a cartridge being inserted or removed fron the chamber o }
© rifle. - - ) ) . REE

i cgggacibiucx Tests -- Teststo prove, whether o, ot the, weapon_ can be: “311?
- installed teated and released fron ita apecified carriers. R

- Contact Fuze - 'A f.uze that detonatea the weapon by contact with the ground
_or the target.__ .,_.'.;,j.: AR TR Sl e ¢ S

99—- “ - See Capsule.- ; e;a. h»\\c—‘\ W-. LY ) .}d B '“‘1 “”ww’“k

‘ '%!'vn. Mﬁ‘“ "—"“""8" c{_,m k\g&nﬂa@*\l&\& %kbul..\ 424‘,

M .- 'P-Pojﬂﬁﬁng lates, generally at the tail_ of a weapon,kjn sIow
its fallthrough. the- air. Purpose is £0’. reduce th_e rate of_' farhy to vell. be-
‘low: the ‘speed -of Mach — , . -

‘early bombs
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