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~J R.;;;POP.T ~. 11)6

t.,t or Wk 11 ~od ~ B~b (Flre-?50 :~s.) ·1~h Canted F1ns- - - ~ - - - ~ - - ~ ~ - - - - - - - - - - - - - ~ ~ ~ - - - - - ~

1. 1Ms 1, the t1nal report on tests nf!rroroed on the Lk 7? l:od ('
Da.b (Flr9-750 lbe.) .~u1p,e~ ~th ~.nte1 ~1ne•.

a. rit on all a~,llcable stnt1on~ or a~f11abla serv1ce tyne
aireratt.

b. rll~ht c~raeterl!t1cs of bomb nr.1 ~l£ne combination.

d. Pr•• f11,bt atab1l1ty.

e. flue of tall.

- I. Splnn1~r rate.

I. Craterlna charact~rl~tlcs.

b. Punetion1 nl ehl racte!"1 st 1e!J or tu"e~.

i. .~rox1••t. I~r~&d or b~b cont~nts.

). It ¥a. dete~lne~ that.

a. r~ bORb rita .atlsfactorll, ~n pint, and c.nt~r .t6t1onl or
tbe m-l. the .1n~ rack. or the .J>-2, anj th.e ~ort and st"rboard
~71on. ot the r4C-5 provided that no more than '-0 ~.,r~oB or flap.
titre ~:~.

b. tb4r. 1. a~~ar.ntly no ~~hrat1on l~ tllC~t Lnd tnftre 1. no
.pp~l.ble detore.tioD or ttl. tx.b ot~..r t~.an a slll~t twlstln(
bet..en t~ MCt10ns Cat .p••cs u, to )OrJ knot s.

~. t:~ ba.b ••~.r~t.1 el~anl, ·~en 1ro'~.~ fr~ the r4t-5 and
.lJ)..2 a1 rer~rt. •,···

1
l·.'

,

1



KPG :i3P<m NO. 11)6

tan of n 11~ 0 Bcab (P1ro-1SO 1bs.) rlth Cantod Fins
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- - - - - - - - -- - ~ - -
o. ft.e ot ra11 rro. 3SOO feot and 250 knots In1ieltcd alrsp£od

In borl.~a1 flight is approxt.atol1 13.5 seconds. T1mo ot tall
tro. 3SOO teet 6nd 250 knots .1rspoo~ In a d1ve ot Approximatol,
60 darreos 1. nine (9) seeonds.

t. ?be spin reae~d a maxt.um ot 923 r.p.a. just prior to
1apact tor the bor1.oat&! drops, and ·fO.S approxill&tely 600 r.p.m.
tor tho ~l.lnc drop 1Ust prior to t.paet.

I. The a.er..e dt.ensions or tho eratora ~~ro approxt.Atoly
r1.0 (,) t~ot deop by elrbt (8) teet in dla~etor.

b. ODe (1) ot the tl'!'O (2) tuzos reeoycred (t~ll fUze on drop
...bor 3) did not aN e1thoulh the ara1D1 wire had pulled tree 11 The
otbor ~o (nolo ruse on the divln« ~rop) had armed and ~ld h~vo
t1rod.

1. Spr.ad 'Ianod tre. 20 to 60 teot torwarct ot tho erater and
•• 10 to 20 toot wide r.spoetl.ol, tor tho horizontal d:-ops. The
"1"0 drop bad • spread 60 to<:lt lonc. ..t 30 tr.\lt ahoad ot tbe erater.
tho .prod ... 40 toot aeross. tho shape ot tho Iprond resOllblc~ a
dl..~. with the rbarp point at the eratcr.

~. Cone IGs1ona.

a. Tho b~b 'l~QlppecS r.1th cantod tin. has a h1Ch ratc or 1:,ln
and excellent tl1«ht stability.

b. Tho tall tuao rCreoyorcd 114 not ara elthor bocauso ot bCDb
.pin or leek ot air r109 pa.t tbe ara1nc yanes In tho ro~o!~od wolle

5. aoe~ndatlonal

It 11 roea.laDdo1 that the ottcet ot bc.b apln on ara1nt vanes
or tuat'l loe~tod alone th\) c\lntorltnt! ot t~ b=b bv 1nvosti,at.cd.
Thtl opln aet1"1 1n t~ aa=o ~lroetlon ot rot~t1~n or t~ Lr51na
vanQ" setlon 1n ~r-a1n~ tho !'JZ8 -7 J)rov·~r.t r.ralnc rra. tak1nc J)ac t ••

It Is ru.rt~cr rccoeJl(··.de1 that l1y\) dropi be ~(-1a to pro"ido =orc
definito lnto~tlon! to tproad or the nap.la leI .1ne~ th~ in~rt

.1xtu~ US~ 11 ~lrtleuJ~ to .~o and ~ca~ur~ .,.1nat earth.

;
b::t:LU -r"{ 1~r'L .1...:'1 ere

I
I

••~

I
j

I
1,
i
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~ _ _ • ~ 4 ~ • ~ _ _ _

Ttw.o t')st. wert! &\lthorlzod ~:I reference (a) anc1 conduet.-:d ur. ~\.,r

Ta.k .I,1rDDCnt ~-R~)C-32l-1-53 ostablished by rcror~nea (b).

2• RBr-':tt?:c~.

1h¢ obJuc~ or the tost 1. to dotcrDl~G th~ r~a~lbl~lty or
.plMlna (. r1~' b~b by Dcc:n. ot ~Gnt(,'d fins to 1Js~rovc Its ovcrll1
crfoctlYonue. whon droppod rrws );00 tect in ;';l)rlzuntc.l r..~~ diva
.1tl ~1J~e••

In ordor to Laprovo the sprc~d of ~cl on med1um Altlt~de rcloas0s,
attca,t. baYC been ~do to spin tho tiro b~~. ErrLtle r~!ults ~orc

obta1ned trom atto.pt1n« to spin t~~ bOE~ by attoch1nt tnb, to the
tins. Thc,o tost. woro r~portod 1n r~r~roncc (e). The canted r1ns
wera do YoloP4d 1n an eftort to obtc1n more r;.)11::. lc :-p1n rand to
l.pro•• th~ .t_b111ty ot t~c sp1nnlna baab.

4. OBJICT Cl TISr.

I

Ih
b.
c.

d.

o.

BlO.~ Rost ltr Ro3e-RiFat« F41-6 or ~4 ~Lr 1953
BUO!ln Cont ltr 1D>9 R~3c-.:3&ICsllP S~r 4'717 or ~9 Jul 1952
la~~OY ltr O\AI~'~SC Al1l3e321-1 S~r 30598 or
25 rob 1953 to noORL
POlIiCO~ b~tY:c)9D LT I. i. llouton, lIPG and
Mr. R. !. "1~1cr.trns3Crt ~lC:tDl on ! A~r 1~53
JItPG R~:,(\rt "0. 8)8 or ~£ .i.ur 19,1 j

I
I
II
1
~
11

f
I
I

s. pwon 01 !f.St.

a.
b.
e.
d.
o.

DtatCl ProJf1ct Lot tcr
Dato ~,t.~1.1 RccclYod
Dato Ca.ao~od lL~lt11nt 'In,
D.te C~)r~c~ TOlt.
Datc Ca.plctc~ T~st.

24 ~~rch

:"4 ".reh
1 A~rl1

16 .r,ri 1
24 April

1953
1953
1"53
1')5.1
19c ')

.I _'

:\. r;. lUfJderstra.! .::"
~'t"'.:-·'1-1'~ ....:"...-w." '- • ...,

S~c.~:!~ : !iF('~;:l S

~J~CLU cr 0r1r.:r~~



7. D!SC!UPTION OP Ir~ U:mEit TEST.

Too bomb .tostcd 1I'ns a ~t8ndard l.!'k 17 Uod 0 Bomb ('lr0-75O Ibs.)
inert loaded and Q~u1~pcd with 1nort ~23 Ignitors and 1ne~t C113
PuZOI and furtber c"!ulpped ,...ith .OOlf1ed canted f1ns instoad ot tho
atandar4 t1~ or tins ~ shrouds. The noso and tail conos r.ore not
jnstall04. The tins &.rCt manutncturod ot 61 alU'l!l1nua, 3/1.6 Inch in
thieknoss·c..nd 18 inches In longth Alo~af tho root chord. Tho tins
-~rQ noldca ~t an rAtl~ to hn c1cptcr ~hleh boltod to thJ bomb. The
Anllo or fin to th~ foro ~~ ~rt centerlino ot tho bomb, end to tho
ad~pt(ri 1s about 10 dogrcc#~ ~tual mo~sureDonts are livon In .
Table 1", .BctereDOe (e) a\rthor1aod the .odlt1eatlon at tho tina .s
fol10ti., the tIn, wort) fJtronrthcncd by boltl~1g t. 3!8-1neh- ..tool rOt!
1-1/2 lnch,cs dO?rn &nd In -trom tho OUtb06rd attar eorner of t",o (2)
adjacent t1M, C"M bolting rods lmt!roQn tho- next two (2) tlns &8
closo a~ p~tlcal to tho bolts usod in tha first t~ (2) t1ns.
,truro. 1 throuSh'4 aho- tho bcab bv10re~ar~ atter modif1catlon.

8.

A. ~ Tho follotrlQ1 e.lrero.tt t:or~ usod. P7F-3, J.D-2, and '4U-5.

b~ • Ll teh(;ll ehronocrnpb e~.crft cqul ")'}olj rl th a 40 inch lana.

9. PRc:x:::wBIt

..... .- .... _L. . . __ L..._~ _J ..........-__ A, .. _ ._A ........

"iW U~gB T!"'iJr~ Q.=-lJ.lJ~Vc;, ..~",au,;.u. nu:su ur ~(~ J. \:uu",a~ f,U" ,",uu
cl.ntod f liU !"~ro .odl!1ed. InO-1'"t 1t2) If.:n1tcrs !:nd Inort Ul"/3 J'uzos
'~r¢ IMtrj,ll~d.

b. Fit tests

the tolloirlr..;; ~lrcr~tt ..zoe uSltd ror thes'! teltse F7F-),
jJ)..2, and '40-;. en the nr.. 3 and 1J).,2 &.!rcr~rt, the bOllb -as hung
on the eenter r~ck ~~ one (1) w1nt rack. (r~e center rack ot the
rIP-) has b.en ehan.!ed at th1~ c.ctta;lty to • '-Jl 51 !!od 11 Rack. Th1s
1s ~~t standard .1u1pm~nt.} On the '~-5, the bomb WQS hun!. on
OM {l) P11~ rack. ~'hG l ..ndln,! flape ~-:r••etuated on &11 ~lrcr!l!t.

;tESflU CTaD
c.:' 'f.T""'· -.:Il \~ ~.., •. .,. I r' .,.
~'.. .r\ •• .a. .l( v ......." \J.\



RESTRICTED

rest or ~1c n ~od 0 Bcnb (?trc-i'50 Ib~.) ..~ ,."1 Canted Fins

c. FlIght Tests

One (1) b08b WSi londed nith water containing a small ~~jnt
or fluQrescent dye. the pu~ose of the dye _as to g1ve vlsu~l ?~nvt

of &ny tl!ndCnc~J' or the bC8b ~eetlons to $(I!puate or lfe.rp. Th.is
s.p&rllt1en or warp ft!1r;ht b. caused by the canted tIns t~lstlne the
alter le~tlon of th~ bQab ~1le the m1ddle sectlon was held rigid by
the baab rIck and sray braces.

d. ~rcrart Drop Tests

Pour (4) bc.bs l'18N inert loaded to 'welght wl th n dry mixture
ot &ran116ted cork &nd Portland cement. Inert 1123 Igniters and ~113

ru%e.~ere lnstall.d* Three (3) bombs ~ere dro?ped from the F4O-5
.ire~~rt 1n horizont~l fl1ght at an altitude ot about 3500' teet and
250 knots indIcated ~',rspeed. Tha fourth bomb was dropped trOll ilil
AD-2 aircratt 1n a di.e or 600 from 3500 teet and 250 knots 1ndicated
.trlp.ed. Motton pleture-eovor&!e or release, f11ght, and 1.~et

data .a••ade with. il1tch311 chronorrraph camera 81ui,red ",ith a
40 inch lons.

10. USUL1'S A...'m DISCOSSIOK.

The Ilodification or the Kk 71 Wad 0 F1N Bomb to take canted
rln. doe. not dlrt.~ matftrial1J in tlt or tllCht teats tram the
standard Mk 11 ~od 0 'ire Boab as ro~orted In rererence (e). The
cant.d tina .net Itrongthening thereto do rl\':lt C~U50 additional
lnt.rtcr~nc. en the a~fcr.lt an wht~b tlt t~.tl ~ere eondueted. The
14U..5 eannot carry th" bom1' whftn ~o're than 20 <1.greos or flaps are
u.edw Th~ boab intertores with oil cooler ~c~r op~r.t1on on the AD
aircraft, and thc~orore c~~ot be ca~r1ed operationally on the bOib
oJ~etor reek. Beh4.1or or the .odltie:d b~b 1n tllrht t~iitil V'Call the
..... sa tMt -or tM Url:!odlt1t::d borIhe Rosults or £'1 t ..m fllght data
Ar~ ,prn~cnt~d in T&blo II ar~ T.bl~ Ill. respectIvely. Tho cantod
fl na pt'o\~d. tiw ilk 77 Mod 0 Ii",,!> "l!'i th • '"lory stcb 10 and _ooth
t11t:lt. Tho caE1tod rlns ell 1nato thl.~ torr.tlc spIn 600 Instab!11 ty
horototore CfJCO\Ultorc-d 1n att~pt tne to oatc tho. f1 ro bOlllb spin, bUt
the result. or thla tests aro Inconel~~lvc as to the arroct1Y~ncsl

or lnerca.lnc nap~1B ,p~a~. Drop ~ata 1ft rivon in T&bl~ IV. The
tall tuz rccov rod rrc. bCllb nur.;bcr .3 vas dlsl:!,cf::blod &n1 sho,-od
tn.t &ltb~~th the 4~1n( rlrc h3d pulled,frec, the f~%c had tnI10d
to...... .. possibility exist, thLt the fu'-o ,"'a\5 not prc··t.r:cd by
rot.t!on or tt~~ r..nal~ yr.no O~ (1) rt:ll turn. Iepaet !orec-, "'ore:
:ll,h craoutJh to J&!' th f1rior p!n !l-::cvc PL~t the sl.lfo posit1on :.r..:t
into ~ 3/' flrod posit1on. F1cure, 7 thrcu€h 11 ,ho~ th~ ruz~ nnd
rcl~t1Yo ~~s1t1ons of th f1rlnE ,in ~r.d sloovo 1n th~ full snfo
·po~1t1on:.~ &:.5 round••

!t~rrlIc;sn
Stt;C;t !<ry I :~C: .,-A:; ! c~,t



tIPG R£POrrr NO. 1136

Tc!t ot ~ 11 Kod 0 B,~b (F1rc-750 Ibs.) rlth Cantod Fins- ~ - ~ ~ - - - - - - - - - - - - - - - - - - - - - - - -

11. Bcc£uso ot fit ,robloes, tho ~ 71 Ked 0 Flre Bomb wlth c~tcd

tln. cannot be usod by '40 SJU&drOnS onoratlnr at lea. T~o Yf.~ and
pltch ot the bomb cneountore In tho drop m~do 1n tho 60 dosreo dlvo
and rer~~rcd to in Tabla IV could havo boen causod by tho alrcrnrt
helD1 In a skld upon release ot the bomb. Posltlon ot th9 cemeras
••• 5U~h that the conditlon could neither be proved nor disproved b~

rlla ••••sSlDOnt. Fuze a.m,ing action 1n tbe t~l or the Llk 77 Mod 0
Fire D~b Is not positive. ~r flow OYer the t&11 cone may be
turbulent and or Insut!"i·:lent amount to caUlle the arming vane to
rotate to t~ ccspletely araed !>os1tlon. The erfect ot bomb spln on
yane action..,. be sucb •• to ,revent aNinI_ There doe~ not appear
to be &n1 dlrf.renc. In the size ot th~ creter made 1n borl~ont.l
d~op. traa that made 1n a h1f.h anrle release trom the same alt1tu~e

and alrlpe,ed. It •• noted that .Olt or the bCBb and the nos. fUze
bounced out or the crat.r and la,ndod ap~rox1JDlltely 20 te.t ahead or
the er~t.r 1n the ~lv. b~eifil drop. This effect might have been
eaused by "0nlY ~~rth. The e~rth was sort and ~et near the lurfac~

12. It is ree~ond~d that 11•• ~ro~, be .ade to obtain accurato
I~r~ad e~$Ur~ent~ 1n ~oth horltontal tnd d1~1~g r~leAso.. It 1u
fUrthor reca-D\'ln1ed tnat b~b spin eriect on ecntur~1r.u iiiQuntvd
fuzo, ~c Invost1gLted.

...
i
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The tests upon .h1c~ this r~~ort is based r.erc ~or.du~tcd bys
I. I. KOUTC~. L1eut~n6nt, USN

As~l~tt~t AJrcratt Ordnanco Stores Orficer
A..l~tlon C.:-1nanee De~artm('nt

!~s ~o,ort .as prepared bys
~. E. M~~~~~. Lieutenant, USN

Assistant AJrerart CTdz~ee Stores Orr1~er

AYlatlon Ordr~co DQpartr.ont

r~~s r~port was reviowed by:
J. r,. PSrTERS I Hoad ZnllnEcr

A.~c~&tt Ordnane~ Storns Dlv1~1on

Av1ation Ordnance Departccnt
R. T. LYJm. Ll~uton3nt COUIDsnd\::r, us:r

.1.1rcratt Ordnanc·-: Stor,:s Orflcor
A"1l!t 10n Ord~ncr. :>~~art~Clnt

J. C. T'IJ·~. Dizovetor or Rosctireh
~Y1atlon Ordnance Department

J. D. 1tIilfSClf. Lleutt:t1l.nt ComIlsr\ficr. FSrt
Assistant AY1&tlon Or1nance Officer
.vlLtlon OrdnLneo ~partm-nt

r. A. ~~. Crrtr.ln, v~~
Avlbtlon OrdnLnco Of~l~cr

£y1 c..tlon Ordl;~nc(; :Kpartlll0nt
C. C. 8~7;~, Dlr~~t.~r or R~lo~rch

~1~nco Grou~

.;. 1. 1:,{~~

Ccpt,.ln, US:.
Ca.ar.r~er. K~y~l Provine Croun1

'. /'"

,.~/ ~~./.-~ .C•.~~ RUO'JIIf\ -
C:lptt.1n. US:C
Ord~o Orrlc~r

8y d1roctlon

I,
i
1
t
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J

TNt of * 77 Jtod C Bomb (F1.re-75C lbe.) w~th ·:ant.ed FiDa
. . - - - - . - - -- . - - - - . - - - - - . - - - - - - - - - - - - -- - - - ~

!AjUZ U

OX !!SIS (II I..Ul(!t4C'

'Jpe Statlca and
41:om tj :Wck m !!!!!kf

AD-a SUlrboud W1D& 4-1/2 incl»e clearece Clearance
It 51..11 rro. rod to flap. Mo saUstactol'7

1nterr.NDCtt t.twMn
nap aDd riM.

.0..2 ceter D<ncla~ ) tech cl.arance be- Int.erte~

Bee IJactor twMn ro.1 and !UMlace. haW-a IlO8e
OU cooler =ioor open8 ..etlan or~ aDd
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