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NPG REPORT NO. 945

Gun Firing Test of Bombs, General Service 3000 lb.,
Ordnance Project TM2-9110

-- - - --- - - - - -

SUMIARY OF FIRING CONDITIONS AND TEST RESULTS

3000 lb. General Service T55 Bomb
Gun: 24" Type A No. 235
25 September 1951 through 5 November 1951

Impact Str. Vel. Thru
No, Target Q0bl. f/s Pene, Oenin Remarks

39285 8" Cone. 150 580 C 36"x36" . Nodeor~mation..

39290 10" Conc. 150 791 C 34"x34" E & I. Very
slight def.

39303 10" Conc. 150 985 C 36"x36 1" E & I. Slight
def on nose.

39307 8"x6" Blks 150 964 C 33"x35" Bomb broke up.
14" Cone.

39327 2-6" Blks 150 989 C 33"x35" Bomb intact
12" Conc. on nose and

body section -
Base section
pushed in and
distorted.

39336 2-6" Blks 150 972 C 31"x36" Bomb split
12" Conc. long. - Broke

open.

39354 10" Cono. 150 971 C 26"x34" E & I. Slight
def on nose
section.

39366 10" Cone. 300 973 C 30"x42" E & I. Very
little def.

39403 10" Cone. 300 1006 C 35"x38" E & I. Mod.
def on one
side of nose
section.

39417 01.'633 STS 150 992 C 30"x31", E & I. N91w
deformati(on.

/

/
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Butt Fi rin I ~~ I;
Ui. S. Na v;, Pro ~vinglL (awir'IIi

Riiitiri:N.l'.G. D+~<(Js ~- 'AQ4 r A'f LI-)

Lotr~ No. YCat' Of Spi ~eificattion
Coi. t Group Mark IN -- No
I )aLte receivedl I )ateI -ec No _

I f- -)I r)CISOI Capped or U 1(iJ )p)p(I
No. ofimpact on plate ____Weight, (capped)
Thickness at impact .j .. Weight (umncap ped )--
mlHAiJITYu '1) -- -0 Lengt h (kineapped) - -------

Impact dimenisionis 3 Flive _ __0_

PE'NETRATION C__-1- Fille-r __ u____
Flaking fron-t, I______ -egt ysreen __

Flaking back----- - -Conditioni after firing:-
1)1st. from top, bottom /2 'EFFECTIVE, ti iI4 N LFE :TI
Di1st. -from r-gi+gh+ left ___ e -1-N _-7A ý-T------ -

1)1st. from nearest impact_ - _ FF NYAUI

Cracks - Bulge __ ______-

Button ('.Thro(w n) (Started)________
Thp~rough 01 ticnin g_________

__________________ ______ ______ ________________ BALILISTIC D)ATA______

All hmittiu are 1',r t his, f- 0I ¶,l,, ''- ( t,,t -IM t vwwot,. ý!- e b i.- ' ll giie ta i"1

only./ , r, r j, T,'LtM

* St-riling ve-locity 5!?______02. ______-________ _______________________

REMARKS.-

Limit Shots oilly -- pn'-:

F'(/d, .- )--- T8L~T

N.1'.('. Photo. No. N944~

A



File, o ..................
Butt Firing DoA T CT..

U.S. Naval Proving Ground BUTT No. .. .

OahlgrenT -No.• .•...7.. ' ... ..... ..........
Dah'gren, Va.....- .. 7-57 194

OBJECT r p _

REFERENCE N.P.C W . - DATED
Gage!#'•' f " IA E .- _ A

Gauge If E:rT 7- /kIQt .A T - Caliber' ? •/
Class__ Maker -

Maker Type =.S. /go7R
No. #/- Group Lot No. Year of Specification
Contract Mark Tj' -" Mod. No.
Date received Date received
Dimensions _ uncapped
No. of impact on plate _ _ _ _d)_ _ _

Thickness at impact 73-/6 Weight (uncapped) • -
OBLIQUITY 7.-7 Length (uncapped) ..

Impact dimensions *-.", - 5" Fuze 40__ __
PENETRATION S rr, p, [i:-E.- Filler __________ ______ ._ __
Flaking front , i" ./ •'- " Flight by screen
Flaking back '. Y 7/! Condition after firing:-
Dist. from top, -bottom EFFECTIVE or LNEFFBCT!VE
Dist. from right, left YZ6 I N /i -rA c '
Dist. from nearest impact __ __ _ __ 4,-r
Dish [.Crl L 'r,' ry) /k"- •I t 1
Spur 1 . .. ..
Cracks - Bulge
Button (Thrown)(Started)
Through Opening J , x 3 ,

"_.............. BALLISTIC DATA
NOTE: -1- -2- "4-4- .5- - -7-

leared Osaillgous. Ch graph Limit, estimated Actual, adjusted Limit, for aominal Limit. for nominal
All limits are for this for this thickness to nomalsW gauce. gauge. based on gauge, established
plate and this obliquity of impact, this impact only. from column S and

(Adjusted from previous impacts.

column 4)

Striking velocity (f.s.)

REMARKS ..............................................................................................

Limit shots only Aoie.
e /d -- . . . . . . . . . . .--- --- --- --- ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

F(e/d, 0) ---------------------... -------

N.P.G. Photo. No. PU7.J 4

. . . . . r, -- •.... .



File No Butt Firing IMPACT No.... ...........
IMPACT DATE /e'-. /- •./...

U. S. Naval Proving Ground BUTTEN. .
B UTT N o � .... ...... ................

Dahlgren, Va. / ].. 194 .....

OBJ ECT- tr& 1 VJ L-3~ciL 64iA L '

REFERENCE N.P.G.- ER DATED_________
4•--A-TE- 80771*' OET-I~zE•

Gauge /4 "fI2e•7 T fLO?/k; k 3 _ Caliber _ _ _ _ __"

Class Maker__
Maker Type ;. P.:h.i .
No. ' I i Group Lot No. Year of Specification
Contract, Mark 7-€• Mod. No.
Date received Date received
Dimensions Gppo4-&r uncapped
No. of impact on plate_____ _g____________)
Thickness at impact /0" Weight (uncapped) ...,,•/6
OBLIQUITY Length (uncapped) a
Impact dimensions •" X i Fuze _ _ __ _

PENETRATION Ccri•. - Filler / ji L, 7•j;
Flaking front # '" • ' ry Flight by screen
Flaking back "___ _ _ _ _ _ Condition after firing:-.
Dist. from top, bogtt-,m / 79' EFFECTIVE or INEFFECTIVE
Dist. from ight- left ____5__ ______ # e-, r-
Dist. from nearest impact 6__ - •- gley 47,4 Z('K41,?',77
Dish__
Spur 6_
Cracks - Bulge _

Button (ThrownXtate4)
Through Opening_____ ____ _ _

BALLISTIC DATA
NOTE: -1- -2- -3- - 4- -5. -6- -7-

Desired Oscillograph Chronograph Limit, estimated Actual. adjusted Limit. for nominal Limit, for nomlna
All limits are for this for this thickness to vominal gauge. gauge', baaed on gauge. eatablished
plate and this obliquity of impact. this inlmact only. from column Sand

(Adjustrd from previous impwcta.
only. .lrbt, column 4)

Striking velocity (f.s.) ,/___

REMARKS -------------------------------------------------------------- - -------- ----

-- i,-- -1 1 /------- -- ---- /- :---- --- --- ------ -------- ----

Limit shots only A~eee r - - -- -- Z'. --- d

e/d------------------------------------------------_ 'e/d .. .......... :-i-A F; I. E- .1 V-. .. . . . . .. . . . .
F(e/d, () ------------------ A 1-- _ __ ;_? ..

N .P.G . Photo. N o.", -- ....-

r(i-' , /,! . . 2 r• /t



File No.
Butt Firing ,'1A'c NDAE 3 .IMPCT|)AE,/{.-'. -•",,T/,.

U.S. Naval Proving Ground 1UTT NO. F
Dahlgren, Va. /--" "/ 194

OBJECT-• .L, T __ J1 7 ( • 4_Ul, - / ,_ . P,_- _... ..

REFERENCE N...-d * k-T E4-tD_______

PLATE PROJECT"LE

Gauge 6 ','rr RMO•., Caliber 2• _ _ __,
Class 4-, 4 Maker
Maker Type_______________
No. Group Lot No. - Year of Specification_
Contract Mark -"• Mod. - No.
Date received Date received
Dimensions _ ..pped-r•uncapped
No. of impact on plate We
Thickness at impact ." " < ('t• Weight. (uncapped) _,_ 7 g2__6
OBLIQUITY ._ ._/ _-_ _ Length (uncapped) !',•' 5-e
Impact dimensions // X" 4 " Fuze A/C 4'"

PENETRATION .,� ?~)),'. - Filler Co/'- w ' 1/. 7 -E,
Flaking front t,"j Flight by screen _

Flaking back Ao " " " Condition after firing:-
Dist. from top, - /._'" FrFECT r INEFFECTIVE
Dist. from wgt, left____________________ lip
Dist. from nearest impact /5 !
Dish
Spur ,
Cracks - Bulge 1I
Button (Thrown re ____-

Through Opening 3 3 ?)( %Y •"

BALLISTIC DATA
NOTE: -1- -2- -3- -4- -5- -6- -7-

Desired Oscillograph Chronograph ILimit. estimated Actunl. adjusted Limit, for nominal Limit, for nominal
All limits are fur this for this thickness tortoininal gatge. gauge, based on gauge, established

plate and this obliquity ,f impact., thiw impact only. from column .0 and
(Adjusted from previous impacts.only. c]• (,olum n 4)

Striking velocity (f.s.) 26_ _ _

REMARKS ---------------------------------------------.------- ------------------------------ ----------

-- - -- - -- - -- - - -- --- -- -. - - ----- ------------
47

Limit shots only Ae,. . .. i .veq.... ... .
e / d _ _ ------ ----- ----- ------ -----------.. . . . . . . . . . . .

eeLdi4-------------
F (e/d, &-) ---------------------- --- 4--4 T_._

N. P.G. Photo. No. A --'L 6 t-- ' -- :

6 ; 5C'



"i'i le N.. IVI No.

Butt Firing i:-1 No

U.S. Naval Proving Ground

Dahigren, Va. /19- 7 -d ! No1

0 1JeT i~41 si7-1 ( fv TE .5 7--•ZPi~ 36oei 14,

REFEtENE N t.G. _ d _ " . 4 . ..... I)ATI.A).ri' 15)% 11-1 rI I E
4, 7 tltL h

Gauge__'_d_4_ 7;V(i6- C f5,4/ Caliber .
Class - Maker-
Maker - " Tyte .... ,
No. . Group- I ot No. - Year of Specification - -

Contract -- Mark__y, Mod. -- No.
[)ate received D I)ate received _ -
Dimensions - *......- uncapped .... .
No. of impact on plate .- W-Waight-ap *a- __t
Thickness at impact__&" ÷ ," _e_ Weight (uneapped) .-
OBLIQUITY 4 ___ _ Length (uncapped)
I m p a c t -d im e n s io n s -- 

7vFu z e . . . . . _ -

PENETRATION • Filler________ _______ig

Flaking front .- "<6 Flight by screen
Flaking back /. -- Condition after firing:-
Dist. from top, -bJ4 ElI,__ EFFECTIVE "r IiNLH.TLCT
Dist. from mgt -, left" ... . . ..... ..... .
Dist. from nearest impact _" jDih____________ L__2•_7_L_ -___•4/JL__J _r ____._• :• ,Dish _Z _- ,t-v __£ ____ -

Spur ,_ J _7-k, I A
Cracks - Bulge v - ,-- _,, -_... .. .
Button (ihrown_ ____

Through Opening_ 3,f -...
BALLISTIC DATA

NOTF: -1- -2- -4- -5 -6- -7-
lDir-Ord iO il, "graph CIh, ,,ow r:,I.h it. 11 .t " t!d Atml, nait ste,d limit. for nominal Limit, for nominal

All litits are for this fr thin th.kni.:: tww,,rr ,i i'nrie. v'aigv,'. ha-ied on gauge. ertahliahed

plate and this obliquity , ,i, ni. ii, 1itli-t only. fromi rolonn 6 and

only. Adit,'ii frulfo I~rvloua impnacts,

(}_ _ _ _ __ly. I_. / - yu 4)

StrikinV, vehovity (fs.) .

REMARKS -.. . . .. . . . ...

Limit shots onli . rr'mmefided -

..e/d- - - .... -------

IV.

N . 1 ). 1) 11. .. N



Fila No........... B utt F irin J.,'A,. N o.

IlMl PA CT IDATE /e"-9 5/
U.S. Naval Proving IGround lM)r No. Y"

Dahlgren, Va. 10-5-1 194

REj•_IH!j• • F;E ' EF R•, EN" C E15 N . M49 D- XEr/, D-,l/

Gauge ." 4e6&6kETZ 7iw. ,-r i . Caliber . _•
Class Maker__-
Maker Type ' ,,:_
No. - Group Lot No. Year of Specification ___-.

Contract__ Mark Mod. No.
Date received -Date received
Dimensions ..... _- Q uncapped
No. of impact on plate I-
Thickness at impact 4- Z/i/9 Weight (uncapped)-.2-1 )
OBLIQUITY_ _ /._•.. _ Length (uncapped) .. __ o
Impact dimensions . 3 . ' Fuze _ _ _ ___

PENETRATION - 7-p Filler__'l 16 L
Flaking front 4 '/ -" Flight by screen
Flaking back ".(/", Z Condition after firing:-
Dist. from top, b*U, u A' EFIEOTIVE •r INEFFECTIVE
Dist. from 4, left _ _ _ o_ _t__,• /r r, 4 Aý_( 17 P/.,ý'4lA-

Dist. from nearest impact t __
Dish
Spur
Cracks - Bulge __

Button (Thrown)(SA•ed)
Through Opening ,/ " ,

BALLISTIC DATA
NOTE: -1- -2- -3- 4- -51 -6- -7-

Desired Oseillograph Chrootnraph Limit, estimated Actual. adjustAd Limit, for nominal Limit, for nominal
All limits are for this for this thickness to nominal gauge, gauge, based on gauge. established

plate and this obliquity of iipact, this impact only. from column 6 and
(Adjusted from previous impacts.

only. columi1 4)

Striking velocity (f.s.)

REMARKS --------------------------------------------------------------------------------------------------

Limit shots only A'-LLeLa.T--iiV., -,

e/d--------------------- --------- -- -------F(e/d, ()........../ P 'V• ) ' L ' -

N.P.G. Photo. No.A'ý KP 4'-'ý7"

6 1A" I/i/ 3re



F'Ile No.

Butt Firing M\IN.

U.S. Naval Proving Ground I P "i NI ATE

Ijahigren, Va. ,&-/ 5 -5 No.

RE~FERENCE: N.IP.G. t;#!rR _7- 9( DTf

/36 ~APRJEGTTHLE-

(;au ge ~ 7Cal iber__
Class ___ ___ ____Maker _

Maker T___ ________pIe v 7i__
No. Group ___Lot No. __Year- of Specification _-

Contract____ ______ _ Mark__2 Mod. - No.-
Date received D________________ late received -

Dimensions _______________ -- -rftppe&-ot-uneapped___ -_____

No. of impact on plate_________WiI-e~pd ________

Thickness at impact ___________ Weight (uncapped) 00~j~

OB3LIQUITY/~ Length (uncapped)__7AýL5rý
Impact dimensions _________ Fuze NONE______

PENETRATION 9" ' Z Filer ~ ~ Q ,
Flaking front______________ Flight by screen-________
Flaking back ______________ Condition after fir'ing:-'
Dist. from top, bettom /2L "1 EFFECTI'VE
Dist. from *i4M, left___________ ___ N______________

Dist. from near~t impact ~
Dish____________________A/
Spur ________________ ____ __________

Cracks - Bulge _____ _____ ______

Button (Thrown) (Started)______________________ -

Through Ofronin Jg4 11'1(s
____ ____ ____ __ _ ____ ____ _ __ ___ ____ ___ BALLISTIC DATA _ _ _ _

NOTE: -1- -2- -3- -4- 56

])rsi rpd 0scillograpla Ch~ronog raph 1i A i~i t (,A ,ate'd ActIivi. ,,.t iuistid L imit. fo-r nominal Limit, for nominal
All lirnits are for this f~r 6thwstI :~I'- t'. 11 .... Iona . gaugo. based on kauge. established

plate and this obliquity "f i1,*-I 11i1,1a.1t Only, from column 6 and

only. 'li,,n 4

Striking veoctity (f.s.) q_______ 7L 1_________________.__________-_________ ________

REMARKS.----------- ---------------- ----------- ,------

Limit shots only mi44:ja* IL> J ýn r"Qor.1cri'

F(e/d, e)
N.P.(G. Photo. No./Vf'l 44 -7'~ 1 ,C-,

~i',r 7~/ ~/ff/7 fli2 ý



File No .... ........ utt IMPACTButt Firing IMPACT DOT...i./•.f .S../....: ...

U. S. Naval Proving Ground BUTT No ............ .....
B UTT N o . ......... 6 ............. ......... ........

Dahlgren, Va./...2. ... "494.

OBJECT /I// ./ " S7"F "e ___

REFERENCE N.P.G.4&4R__i_ --___-__"______, _____ DATED

-LA-TE-'•PROJECTILE

Gauge I," , "17[ 6a,7 I Caliber ,
Class Maker__
Maker Type ?,AFAR-I "-& •. r
No. Group Lot No. Year of Specification
Contract Mark 7:Mod. No.
Date received -_Date received
Dimensions -__ _ _ _pped-or- uncapped
No. of impact on plate - Weight (capped)
Thickness at impact Weight (uncapped)_________
OBLIQUITY , Length (uncapped) %,5-"
Impact dimensions 5" F fuze A/_ _/_

PENETRATION -wi,, -- r Filler I t:v; W. 'I r .
Flaking front 56 "' s' " f Flight by screen
Flaking back 6"' " " Condition after firing:-
Dist. from top, bottom /• 9' EFFECTIVE et INEFFHETiVE
Dist. from--•, left __________A e "T"
Dist. from nearest impact !5 / .y -- i,, ý
Dish____ _ D_-_, _____A-_-r__o_ N
Spur
Cracks - Bulge - [
Button (Thrown)(Started)
Through Opening " ) " .' q

BALLISTIC DATA
NOTE: -1- -2- -3- -4- -5- -6- -7-

Desired Oscillograph Chronograph Limit, estimated Actual. adjusted Limit. for nominal Limit, for nominal

All limits are for this for this thickness to nominal gauge, gauge, based on gauge, established

plate and this obliquity of impact. this impact only. from column 6 and(Adjusted from previous impacts.

only. ,L L .tcolumn 4)

Striking velocity (f.s.) ,;' ".

REMARKS... . .. •"

e/d----------
F..e/d, -- .... ----. -- -- ..

N.P.G. Photo. No.nly __Y ? _..• __d_ ...... .
e / .... ---------------------', ";T:, • ,, "



File No ............... ..
Butt Firing No...........

IMPACT DATE. ....- .
U. S. Naval Proving Ground ...

BUTT N o . ....... A ý ........... :.......... .........
Dahlgren, V....-.••-..,.]...•

OBJECT 14-5T/'776:, 4• *p L ,

REFERENCE N.P.G. ]b ER 'L XAt • 1A•t) • 6. DATED

4-L-ATE- ____ PROE-CEFLE
Gauge ih a"-Caliber .
Class Maker
Maker Type 4"t#Ef?,9L 5 LVIZ ,
No. ; 1 12 -Group Lot No." Year of Specification
Contract Mark ,3-5.Mod. - No.__
Date received Date received
Dimensions Capped or-uncapped
No. of impact on plate___Weight-(capt_
Thickness at impact /a__ Weight (uncapped) .... ".A eP •
OBLIQUITY . •_ Length (uncapped) ."s,
Impact dimensions g9".." " Fuze A/A-

PENETRATION 2;1 '_ -7zr-& Filler • nnv.ti, r•
Flaking front .- / ý-M Flight by screen
Flaking back _ Condition after firing:-
Dist. from top, be#tym _ _ _ _ EFFECTIVE -rI F TI
Dist. from righ, left __ 1_______ / -Tr
Dist. from nearest impact Z Aber -rk ],' ;i •r, "d,4.ri &I

Dish _ _CE'( & 6E 0 j , ,e N
Spur .
Cracks - Bulge-_
Button (Thrown)(tarted)
Through Opening J5" Y

__ _BALLISTIC DATA
NOTE: -I- -2- -3- -4- -5. --- -7-

Desired Ofclllogrupb Chronograph Limit, estimated Actual. adjusted Limit. for nominal Limit, for nominal
All limits are for this for this thickness to nominal gauge, gauge, based on gauge, established
plate and this obliquity of impact. this impact only. from column 6 and

(Adjusted from previous impacts.
only. 4 ,]L,• •column 4)

Striking velocity (f.S.) / • .. .................

REMAR------------------- -*---------------------------------- --------------- ---- ----------

---------

Limit shots only AoCt.tn1Z3 or ae,,im --- -V.......
e / d --.-- - - - - - - - - -- - - - --- ---
F(e/d, 0) ------------------ 4PP.. . . . ..

N.P.G. Photo. No.------ ./avy



File No . ..... ...... .. q41VIM A T No._ .ý .......~ . I ........Butt Firing DAT ,.. V
U. S. Naval Proving Ground BT o...

Dahigren, Va........... .............. 194_.

REFERENCE N.P.G. R f.u DATED_______

Gauge PAECaliber .29 ttE

Clas's S.7 Maker
Makere!4_Cwrý;i i //jA/6 ýs SIj kp-Type
No. Z,%•~• Group 72-7 Lot No. _ __Year of Specification__
Conta t ract .2 Mark ~~Mod. NO.___
Date received .. 3/4 ~Date received___________
Dimensions x, Capped or uncapped _________

No. of impact on plate .3Weight (capped) ____________

Thickness at impact LWeight (u~aappa) A 1g .5•
OBLIQUITY / so Length (uneeppeo q_4___ 5
Impact dimensions 31~ 3 3 Fuze A--MOME___

PENETRATION C 0 ~E Rle 'I ' L
Flaking front ,It/ t 1E. Flight by screen___________
Flaking back A,Vo V r Condition after firing:-
Dist. from top, beo~o EFFECTIVE ao0, NN-" 9FFIACtIV
Dist. from rigs, left / '/ " IN OrA4 'r
Dist. from nearest impact N& 0 ~~i
Dish_____________ ____________

Spur _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cracks -Bulge __ __ _ __ _ __ _ Al__ __ __4__ ___=

Button (Thrown) (S tetede Pr________________

Through Opening_ J 0 " 1

____ ___ ____ __ ___ _ __ ___ ___ __ _ ___ _ 13ALLISTIC DATA
NOTE.- -4- -2- -3- -4- .5- -6- -7-

Desired Oscillograph Chronograph Limit, estimated Actual, adjusted Limit, for 'nominal Limit, for nominal
All limits are for t'his for this thickness to nominal gauge. gauge. baaed on gauge, established
plate and this obliquity of impact. this impact only , from column 6 and

Only. (Adjusted from pre IviousI impacts.
ony.column 4)

Striking velocity (f. s.) 1/ o_____________ ______ __ ___________

7EA K - - -___--- - -~ -/.

REMARKS------- ------------------------

- --- - - --------------- - 'i- - - - - - -7-- - - - - - - - - -- - - - - - -/--- - -- - - -

Linmit shots only ~. .,- .Rj~n.n~'~

e/d----------------- ------ -----------&~L-i ~ c.

F(e/d, 6) --------------------------------- - -- ----------

N. P.G. Photo. No. -- U.-S.-----
Al~
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PA A

1. This test was conducted to determine if the 3000 lb, General
Service Bomb T55 will penetrate in an effective bursting condition
a 10 inch reinforced concrete target at a striking velocity of
1000 f/s and at 150 obliquity.

2. From the test results as reported herein It is concluded that
3000 lb. General Service Bomb T55 will:

a. Remain effective and intact and in serviceable condition
when fired through 10" reinforced concrete at either 150 and 300
obliquity and 1000 f/s striking velocity,

b, Remain effective and intact and in serviceable condition
when fired through 01633 STS armor plate at 150 obliquity and
1000 f/s striking velocity.

3. No metallurgical defects or design weaknesses were noted that
would cause failure of the bomb under the conditions of the tests
reported herein.
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PART B

INTRODUTION

1, AUTHORITY:

This test was authorized by references (b) and (c) and con-
ducted under Task Assignment NPG-Re30-321---52.

2. REFERENCES:

a. ORDTM Restr ltr D.M.Lipnick/Ja/3776 of 16 Jun 1950
to BUORD

b. BUORD Restr ltr Re3c-LDE:fml NP9 of 19 Jan 1951
td NAVPROV

c, BUORD Restr ltr Re3c-BEK:fml NP9 of 4 Aug 1951
to NAVPROV

d. BUORD Restr ltr Re3c-LME:fml NP9 of 24 Sep 1951
to NAVPROV

e. NPG Dr. No. 2434 of 3 Mar 1949

3. BACKGROUND:

By reference (a) the Ordnance Department requested estimates
of costs to have the Naval Proving Ground construct reinforced'
concrete targets and test ten Bombs, General Service, 3000 lb.,
T55, currently under development. References (b) and (c) set
up the Task Assignment and .established funds for the test pro-
gram and reference (d) was the directive under which the test
program was conducted.

4. OBJECT OF TEST:

This test was conducted to determine If the 3000 lb., General
Service Bomb, T55, will penetrate in an effective bursting condi-
tion the 10 inch reinforced concrete target described by refer-
ence (e) at a striking velocity of 1000 f/s and at 150 obliquity.

5. PERIOD OF TEST:

a. Dates of Project Letters 19 Jan 1951
4 Aug 1951

24 Sep 1951
b. Date Necessary Material Received 15 Aug 1951
c, Date Commenced Test 25 Sep 1951
d. Date Test Completed 5 Nov 1951

-~ ~ f3
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64' REPRESENTATIVES PRESENT:

The following persons witnessed the ballistic tests on the
dates shown:

Name Date Activity

L. M. Eidsness 25 Sep 1951 BUORD
F. D. Donehue 25 Sep 1951 BUORD
R. M. Kelly 25 Sep 1951 BUORD
A. L. Langlieb 25 Sep 1951 Picatinny Arsenal
D. M. Lipnick 25 Sep 1951 Picatinny Arsenal
LTCOL Wheeler 17 Oct 1951 Air Force Equipment

Board
Mr. Frederickson 17 Oct 1951 Office Chief of Ord-

nance

PART C

DETAILS OF TEST

7. DESCRIPTION OF ITEM UNDER TEST:

Bomb, General Service, 3000 lb., T55 as supplied by the
Ordnance Department for this test was 24" diameter and 94'.5 in
length overall. The bombs were inert loaded with vermiculite-
cement and the bomb base was fitted with a special base plate to
withstand the pressure of propellant gases during gunfiring. The
base plate was also fitted with an eye bolt to assist in loading
the bomb through the gun muzzle prior to firing. The bombs as
tested weighed from 2810 lbs. to 2950 lbs.

8. DESCRIPTION OF TEST EQUIPMENT:

a. Gun -24" Smooth Bore Type A, Mod. 0, No. 235

b. Propellant - 5"/38 smokeless powder SPDN 9830 plus
Black Cannon Powder

c. Targets - Concrete targets constructed according to
NPG Dr. No. 2434 of 3 March 1949

~HW 4
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9. PROCEDURE:

The bombs were gunfired from the 24" Smooth Bore Gun using a
propellant charge of 3 sections of smokeless powder SPDN 9830
(5"/38 caliber) made up in 5"/54 bags. A 5 lb. pad of Black
Cannon Powder was attached to each section to assist in proper
ignition of the charge. The powder charge was centered in the
16" chamber of this gun on a wooden cradle. Velocities of the
gunfired bombs were measured in standard manner by firing the
magnetized bomb through coils and measuring time intervals with
recording oscillographs. The target was supported in steel butts
and was backed with a large sand pile to stop the bomb and assist
In recovery,. Each fired bomb was recovered and examined for con-
dition prior to firing the next bomb on this program.

10. RESULTS AND DISCUSSION:

As requested by reference (d) the first bomb was fired against
8" reinforced concrete at 150 obliquity and 580 f/s striking veloc-
ity. This bomb was recovered in satisfactory condition and at the
request of the Bureau of Ordnance representatives the second bomb
was fired against 10" reinforced concrete at 150 obliquity and
791 f/s striking velocity. This bomb was also recovered in satis-
factory condition and the third bomb was fired against 10" rein-
forced concrete at 150 obliquity and 985 f/s striking velocity,
This bomb also was recovered in satisfactory condition. The
Bureau representatives then considered that it was worthwhile to
establish the maximum thickness of reinforced concrete this bomb
would penetrate at 150 obliquity and at striking velocities of
approximately 1000 f/s. Accordingly the fourth bomb was fired
against a 14" target consisting of an 8" and 6" target placed face
to back and at 964 f/s striking velocity. The bomb failed at this
test condition and the fifth and sixth bombs were fired against
a 12" target consisting of two 6" targets placed face to back. The
fifth bomb fired at 989 f/s was recovered with the nose and body
section intact but with the base plate distorted and pushed in,
probably due to the pressures of the propellant gases. This bomb
was considered to be satisfactory from the standpoint of penetra-
tion and a sixth bomb was fired at the same conditions and at 972
f/s striking velocities. This bomb failed the test and so the
seventh, eighth and ninth bombs were fired against 10" reinforced
concrete. The seventh bomb was fired at 150 obliquity and at
971 f/s striking velocity and was recovered in satisfactory

vi 3., ý
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condition. It was considered that the bomb had proven its ability
to withstand satisfactorily this test condition and the eighth and
ninth bombs were tested against 10" concrete at 300 obliquity
at striking velocities of 973 f/s and 1006 f/s respectively. Both
bombs were recovered in satisfactory condition. The tenth bomb
was fired against 0'.'633 STS armor plate at 150 obliquity and 992
f/s striking velocity and was recovered in satisfactory condition.
The test conditions and results of these tests are tabulated on
Table I Appendix (A) and are given in detail on Tables II through
XI and Figures 1 through 10 of Appendix (B).

CONCLUSIONS

11. From the test results as reported herein it is concluded that:

a. Bomb, General Service, 3000 lb., T55, will remain effective
and intact, and in serviceable condition when fired against 10"
reinforced concrete at 150 obliquity and 1000 f/s striking velocity.

b. Bomb,. General Service, 3000 lb., T55, will remain effective
and intact, and in serviceable condition when fired through 10t
reinforced concrete at 300 obliquity and 1000 f/s striking velocity.

c. Bomb, General Service, 3000 lb., T55, will remain effective
and intact, and in serviceable condition when fired against 0"633
STS armor plate a•t 150 obliquity and 1000 f/s striking velocity.

d. No metallurgical defects or design weaknesses were noted
that would cause weakness or failure of the bomb under the condi-
tions of the tests reported herein.

______ION 6
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