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l. Inasmich as the Mk 149 rocket nose fuze in present service use
has congistently failed the 25 ft. acceptance drop test, Swank, InCa,
marmfacturer of the fuze under contract figa the KNavy, proposed a
modification whish they felt would correct this failure and make

the fuse safer to handle. Samples of the fuze were submitted to

the Kaval Proving Ground for ballistic evaluation.

2. ‘a« Thisg test was condusted to determine the operability of the
modified fuge under the following conditionss

Desired

2&2; Yelocity Jazget ohliguity
1 1800 ft./secs: 178" mild stcel 0*
2 - 1800 ft./sec. 1/8" mild stecl  Maximum for
consistent operation
3 . 1800 ft./sec,  2Y0 or greatar Maximm for

homogoneous consistenx ‘operation
arnor platc

1. It is condauded thatis

&+ The modified Mk 149 nose fuge will function congistontle
in a2 5% rocket head Mk 6 upon 1/8% MS at 0° obliquity.

b. The fugze will function consistontly in a 5%0 rocket head
Mk 6 upon 1/8" MS at obliquities up to and including 75°.

ce The fuze as modificd will function upon 3¥50 Class B armor
in Mk 25 shaped cherge heads up to obliggities of 7C*, However,
70° scams to be thae critical angle and functioning 2t this angle
camot be considered as consistent.

d. The modified fuzo compares favorabdbly ballistically in all
respects with the prosont Mk 149 fuze. In addition, thoe Naval

Ordnance lLaborztory reports it will successfully pasa tha 29 rt.
drop test,
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1. ADTRORITY

. This tést was authorized by refercnce (a) and'conducted under
~ Task Assignmant NPG-=Re2b~11-1-52, Py : i

A Y

2. REFLRENCESS

e NOL Spdltr DPsHSiV:dlg NP/NOL/X1-1{262€) Bor 3438 . ol .
f 6 June 1952 . y
b, NPG Work Request from NOL 8003-A of 12 June 1952 U
' c. NPG Work Request from NOL 8003-B of 16 July 1952
d. NOL Spdltr TPsCLPiabt NP/NOL/X1-1(2852) Scr 4194
of 15 July 1952

3.. BACKGROUND: . =

l
Inasmach as the Mk 149 rocket nose fuze in prosent service use | :
l

has consistently failed the 25 £t acceptance drop tost, Swank, Inc,,
mamfactyrer of the fuze under contract from tha Navy, proposed a
modification which they felt would correct this fallure and make .
the fuze safer to handle. Sampleés of the fuze werc submitted to the
Naval Proving Ground for ballistic evaluatiom .

4, OBJECT. OF TESTs

- a8, Thils test was conducted to determine thb operability of the
modified fuze under the following conditionss )

homogoneous
armor plate

e DR pme owun r
180§ ft./scc. 1/8" mild steel | o° i ;

2 1800 ft./sec. "~ 1/8" mild steel Maximum for 2l

. - . _ consistent operation {

; 3 '1800 ft./éeq. ‘ 2%0 or greator Maximam for | !

conaistent ohaeration

.
/4 —
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NOTICE THIS DOCUMENT CONTAINS INFORMATION AFFELTING THE i

NALIONAL DEF ENSE OF THE UNITED STATES WITHIN THE MEAN"“: ] E
OF THE ESPIONAGE LAWS TITLE 18, U.5 S.C., SECTIONS 793 and 794. |
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|

| THE TRANSMISSION OR THE REVELATION OF ITS CON'I‘ENTS IN
| u :
1

| LiNY MANNE“ TO AN UNAUT"IOR.IZED PERSON IS PR")I-HBITLD BY LAW

4
e e e e e e s et e st -
.

— ————— e

\ ' 3 ) n Y i TR
. R e e Li € araneert (O S O S ) [P S el . 3 ‘o 3 0wkl




b b Sdeniale Gleass Ly

CONFIDENTIAL - NPG REPORT NO., 1060 -

Experimental Ballistic Test of Modified Mk 149 Nose Fuze

--------------- @ e» e W I W e e = s @ > W W W W ™

5. PERIOD OF TESTs

a. Date Project Letter 6 June 1952
be Datcs Necessary Material Received - 18 June 1952 :
22 July 1952 o
c. Date Commenced Test 23 June 1952 -
d. Test Completed | 21 August 1952
6. REPRESENTATIVES PRESENT$ i
Mr. C. L. Pettingill Naval Ordnance Laboratory
 Mr. L. J. Shkolnik Naval Ordnance Laboratory
PART C

DETAILS OF TEST
7. DLSCRIPTION OF ITEM UNDER TESTS

a. The Mk 149 nose fuze was developed for use with various
fin-stabilized aircraft rockets. It 1s a point detonating, air-

- arming fuze.

De Arming.is nccomplished by a combination of air éfream and

. acceleration forces acting as the rocket is launched. Figure 1

-shows the general arrangement of the fuze. Acceleration retracts
the sctback block, recleasing the firing pin propeller assembly.
The propeller, acted on by the air stroem, screws the firing pin
ocut untii the shutter is released, Tho shuttor is then rotated
into the armed position by the shuttcr spring. It is locked by a -
detent in such a position that the detonator in the shuttor is 1n
l1ine with the firing pin and the lead-in to the boostere.

¢+ The modification to the fuze consists of a redcsign in the
firing pin. As mamufactured by Swank, Inc. of Attleboro, Mass.,
it 1s now a two plece pin with tho fuwwrrd section hollowed out.
Thc diameter of the pin has been slightly increased and the firing
Pin gulde has toen changed correspondingly (see Figure 2). The
shoulder on tho firing pin has been altorcd so that slippage past
the shutter has been prevented, This modificetion is intended to
weaken the firing pin to =z point wherc it will collapse on a drop

f 25 ft. or mor¢ instuad of driving through into the booster,
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CONFIDENTIAL . ' NP REPORT NO. 1060
Experimental Ballistic Test of Modificd Mk 149 Nose Fuze . .
8. DESCRIPTION OF TEST ZQUIPMENTS
Launchers NPG 105C ft.
.Propulsion: 50 HVAR Mk 10 Mod § rocket motors
/
Cameras 35mm Mitchell '

C Veloéityz Potter Chroqograph and Oscillograph
9. PROCEDURES .

" a. Part I of this test consisted -of firing rounds against 1/8"
mild stcel plate at 0® obliquity. The fuzes were assembled in -
5%0 rocket heads Mk 6 Mod 1 TNT loaded., Propulsion in all phases
of thc test was accomplished by two 5Y0 HVAR motors in tandem, to
obtain a de¢sired valocity of 1800 fti/scc.

‘be Part IT of this tost was conducted against 1/8% mild steel
plate at obliquities ranging from 45° to 75° to det.rmine the

maximum for consistent opaerability. Owing to a premature letonation -

on the 2nd round, smokc-puff loaded heads (250-300 grams, black
powdor) replaced the TNT loaded heads as requested by reference (d).
Reference (c), which requested the use of smcke-puff loadcd heads
instead of HE loaded heads, supersedcd reference (b) at this time.
A 35mm Mitchell camera was used to record the fuzse action upon
impact. 4t the time of the premature detonation, it was believed
that thc cause might have been a sheering of the pin joining the

“two sections of the firing pin. An air jot test, as requested in

reference (c), was therefore performed on four fuzes to determine
the zbility of this assembly pin to withstand the shearing. forces
which occur at the end of the firing pins forward travel. This
test consisted of securing the inert rounds, containing modified,
inert Mk 149 fuzes, to a table immediately in front .of the Naval
Proving Grouni alr jet. When the alr Jet had reached its maximum
velocity (500 M.P,H.), the arming wire was removed by the use of a
lanyard. When the propeller ceased to spin, indicating the end of
the firing pin screw-out, the air Jet was turned off.

¢ Part III.of the tcst consisted of firing ncdificd fuzes in
5%0 shaped charge heads Mk 25 against 3%50 Class B armor to de-
termire the maximum obliquity for consistent operation agsinst thick
armor targets. The heads were TNT loaded.
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10.. RESULTS:

a. The results are sumnarized belows

BART 1 .
No. @triking
Rds. Yelocity Target
4 © 1800 1/8v MS
P4RT I1
2 1800 1/8" 1S
l 1800 1/4" US
1 - 1300 1/8" 1%
1 1300 1/8n HS
2 1800 1/F% s
1 100 1/8% 1iis
1 1300 1/80 1L
1 1300 1/8n :ig
1 1800 1/8" 11
6 1£00 1/€En 1S
3 1800 1/4" 4
2 1800 3/8% iis
P4RT II
1 1800 3-7/16" Class B
2 1800 3-3/8" Cl-ss B
6 1800 3-7/16" Class B
1 1800 3-7/16" Class B
CONFIDENT LI .
SECURITY INFCRHATION 6
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be On round 2 of Part II, there was a premature detonation
which damaged the launcher (Flgune 3)e It was believed at the

time that this may have been ceaused by a shearing of the pin joining
the two secticns of ths firing pin thus allowing the lower  part of
the pin to slide into the detonator. However, aftpr the premature
detonation of the smoke-~puff lcaded head on round 18, the remnants
of a bird were found at the scene indicating that perhaps the troulle
occurred as a result of ths round striking such an obstacle on the
rails, Onm round 20 a dsgd cathird (Mumetella earolinensis) weighing
1.1 oz. was sacured at the launcher mizzle so that thé firing pin

of the nose fuze would strike it (Figure 4). The fuze detonated
upon impact with ithe bird confirming suspicions -and relieving the
fuze of responsibility for the premature detonations. The test was .
temporarily delayed until an alarm system could be installed on the.
launcher to drive off the birds to prevent further fuze action on
the launcher.

c. Rounds 3 through 11 of Part II did not have the accelcration
setback pin in the fuzes removed. It was found that in using two
motors for propulsion thse head motor was still accelerating at the
-target, thus preventing the fuze from arming. This conditiocn was
corrected by using a single motor on rounds 6 through 11 so that
acceleration was completed prior- to target impact.

d. No impacts above 75° obliquity were attempted because of the
poor striking accuracy at: these high angles,

e. Figurc 5 1§ a typical view of fuze detonation after impact
with 3/8" MS plate at 75° obliquity.

f. The rounds that were duds on Part III deflagrated on the
slde wall of the putt.

ge On round 2 of Part 11I, a bulge 9" x 12" was produced on the
back side of thc plate approximatsly 13Y0 behind the opening. Back
spalling of the tdrget plate occurred on rounds 3 and 6 (seec Figures
6 through 9). This vehavior is ascribed %o the rcflection and re-
enforcement of shock waves in the plate arising from the detonation
of the rocket hecad in its proximity as in the case of the squash-
head projectilc. Figure 9 shows a skotch of the arca in which
spalling occurs, furcher indicating thzt consistcnt functioning
can not be reasonably effcetud with this round at impact angles of
70° or greater hccause of the gecometry of the nose.
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. CONFIDENTIAL o NPG REPCRT NO. 1060
‘Experimental Ballistic Test of Modified Mk 149 Nose Fuze

:

' 11 It 1s ccncluded thats

a. Thne modified Mk 149 nose fuze will function consistently
in a 5Y0 rocket head Mk 6 upcn 1/8" MS at O° obliquity. °

! - be The fuze will function consistently in a 5%0 rocket head
Mk 6 upon 1/8% MS at obliquitles up to and including 75°.

f ’ ¢c. The fuze as modified will function upon 3450 Class B armor

-

E in Mk 25 shaped charge hoads up to obliguities of 70°. Howevcr,
j © 70° seems to bae-'the¢ aritical angle and functioning at this angle
. cannot be considered as consistent, :
| ) d. The modified fuze compares favorably ballistically in all ,
| regpects with the present Mk 149 fuze. In addition, the Naval
: Ordnance Laboratory reports it will successfully pass the 25 ft.
i drop test.
I ,
| | -
)
o
! i
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The tests upon which this report is bascd werc conductud bys
F. W, KASDORF, Rocket Battery Officer
Rockot Battery Division
Torminal Ballistics Department

This report was prepared bys i

R. G. SONG, Ensign, USNR, Rockot Battory Firing Officer ‘
Rocket Battory Division

Terminal Ballistics Department

This rcport was reviewed bys
R. H. LYDDANE, Dircctor of Research
Terminal Ballistics Department
E. L., LEVSTIK, Licutenant Commander ;
Terminal Ballistics Bat%eries Officer 4
Terminal Ballistics Department
W. B. ROBERTEON, Lieutenant Commander, USN
Terminal Ballistics Officer !
Terminal Ballistics Dopartment i
« BRAMBLE, Dircctor of Resoarch 3
Ordnance Group

APPROVED: J. F. BYRNE
Captain, USN .
COmmander, Naval Proving Groand

M%/

E. 4. RUCKNER
Captain, USN
Ordnanca Officer
By direction
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U. S. NAVAL PROVING GROUND /
DAHLGREN, VIRGINIA

[ This report i3 transuitted for your information and fils,
3 Additional information may be obtained by addressings
i :

L}

[

Chief, Washington USAF Engineering Field Offics
+ Boor: 4749, Moin N vy Bullding.
Wachiuztea 25, D +C.

The telephone extension’is 62471 or 65668 on the
‘ Department of Defense Exchange.
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IMPACT RECORD

U. 8. NAVAL PROVING GROUND IMPACT NO. 40093
DAHLGREN, VIRGINIA

IMPACT DATE _ 8-20-52

NPG TEST N(L-222<-1.25

OBJECT __ : i 22
lu 520 Hocket Heud Mk .25 vs Plate $BDe77

=y,

i o e el o e e e

et i ——— —

M!m% an-m.

Reference: NPG:iorltr. dated
Reference: BIONE ltr. .g% gngrtr Draroatim Hofotl X1i-1 dated BoTune 1952
Task Assignment No. 2b-1) "I-‘f’ “' cdated

NPG ¢ ge- 0. )06 O :

PLATE TARGET 5_0@
Gage 378 Class 2} HEAD: Cal. i ypPe M@g_ﬂmm
Maker- ~ia har
No. sL277 group = Ha.ker Houdai l
Dimensions 124 X L0 Lot No. 7

- : Piller: 'TW 16
OBLIQUITY : 55 . Fuzes Mk.1L9 Nn.23

PERETRATION > ompi Boosters T% -
Thickness at inpac% InE Wt. of head (as red) 5], 354
No. of impact on plate
Dist. from nearest impact g MOTOR; Cal. s5» Mk. 1g Bod &

Dist. from near edgd)z§ Motor temp. RAO Wt. 89 30-
Impact area n T Ln e

Spall: PFroat cfg, " , L=-3/,"COMPLETE ROUND: Mark Mod '
Dish g pur In Wt. (as fired) 1L0. 65~
Cracks 0 wt. (burned)

ng
Back Button OTHER INFORMATION

Bulge o o ____ALN: iMDa-267-3-81

Through oponﬁs 2-3/LY % ao
5 LAUNCHER 10505, nocksat lLauncher

ROCKET PERFORMANCE
Mean

Plignht : Veloci ty, f/s: Stztlatng 1732 _ Residual

Distance of burs ehind plate "

Condition of recovered round

Head Vas In [ZPFECTIVZ) (INEFFECTIVE] conditlon.

REMARKS:
Photo Fo. Fi=s'10. Stgaed Z 4. J2 % 7
CON F‘DENTIAL F. . Kuasdort
KECURITY INFORM ATION ORD.ENG.
)

e~ VERIC U P> NP AANRROR e | 3

W v NI e L St
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IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO. L0094
DAHLGREN, VIRGINIA

IMPACT DATE_ 5-.C-5¢ .
NPG TEST NO. w0.2222.]1,25

in_5%0 nomm..au_a_mm tBDZ??;

Reference: g lﬁi D dated
Reference: 'B . 3 X —_dated . & Tue 10
Task Assignment No. N7 —ReZh-TT-T-57 dated
NP aed 0% JAED
PLATE TARGET RGCKET

Gage ng Class B HRAD: Cal. ; e Shaped uhar e
. .Meker ggzngaie Mark o5 W%
. No. 8 rOuUp = Maker 10 nn. (‘n’rr\
_Dimensions c 124" X LOo™ Lot No. Rgbi..’ -7-31-55

Piller: _Tipcm_g‘mgg ETY]
OBLIQUITY ' ©5° = Fuzes Mk.1L9 No, 2i
PENETRATION somplete . Boosters
Thickness at Impac 395 Wt. of head (as f.‘lred) 8) 16
No. of impact on plate 5 ’
Dist. from neareat impact 1 5 MOTOR: Cal. 5" Mk. 1O Mod 5
1 Dist. from near edgesTyq'an Motor tesmp. 8g° Wte.83.7 .,
! Impact area "
; Spall:. noT"G‘L“b'b'kmn %éoxpmn ROUND: Mark Mod
Dish as fired) ISC.16F
Cracks 9,1 : wt. burned)
Punching throvn astarted
Back Button !EEovn' {etd OTHER INFORMATION
Bulge ALN: RKRA-207-3-51

‘!'hrough opesnlng 2" 3 2« 3[4. A :
g “M_ ]QiQ E+ 'Janbar "‘IIOQD&L,

i 'ROCKET PERPORMANCE

Meun

Flight Veloclcy, /82 ﬂmm__Lgﬁg__Roaidual .
Fuze functionl Y- % :
Explosive acuw; 9] u: Order) (Nona

+  Distance of durs ehind piute j

; Comndition of recovered round

’ . Head vas e

i REMARKS:

Phcto Wo. ' FW=-711172 Signed f%@/
CO\J‘F] nENT‘ AL . J_Mdorf

. et - AION ORD.ENG.
l\‘ <, i FY ;

L e
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el
L Y

| IMPACT RECORD ' - 5
- T e 8. NAVAL PROVING GROUND - IMPACT NO. . L0095
B R ~ DAMLOREN, VIRGINIA
T ~ IMPACT DATE___8-20-52
R e e, TR w0 TR mee TEST WO. _ng,a_z__;._,_zs
-7 OBJECT__Fupotjoging fest of todified Mk, g‘g‘gnﬂketm

_ in 570 _Rookat Eand m;_zs & 2]g§ﬂ #d‘)??’]A . .
Rotorenéc.ﬂno 1tr. \ i =

Reforence: BUO¥R ltrpol THoW:d1¢ X3-1( 5W§3§"— bt g
. Task Assigowent Fo. NPG-Regb-1i-led2. | . aat TR q s

; Y -,.. . rw‘ !m .fq v.. ‘f"“ i ' .:. ’
[ 0‘8:;'. 1 L : (_:2;:” L -
1, S A 5roup' 3
f m .”‘ ] " 5 v S -
e =

' WQUIH_ Ay Vg, 200

| PENETRATION _ dom‘p;ete LTt a W
! Thickness 2% imct. N

qu of mct on pl--v ]
. Dist. from nearest 1:
4" Dist. rromnqarx ® ﬂﬁz a.n
! Impact mg“' Yal %”

| A 3}

S
e i i M

; ofoE 2 - nocm rmnmug. = - o S z
I Plight - e Volocity, t/e: ﬂnnll___;mneeidual ety b
Puze TR
| Explosive action -
. Distance of bHurst | P R T . g e e
' cemn’.taon or roconred roynd = ol 5 BT T
: X : condaltion.

-
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IMPACT RECORD
U. 8. NAVAL PROVING GROUND IMPACT NO. 40106

EEATE TR Y DAMLGREN, VIRGINIA
St IMPACT DATE 8-21-5%2
U e | NPG TEST NO, T-2222-1.25
oBJECT * ] : , No3p Tuze
in 370 gacket, WCLR Plata. .
Reference: WPG 1tr. (2627) Sar 33 dated
Reference; BUO¥E 1tri( S:iclir LriAud:icl: 1P ) X1~-1  dated o .une 1052
Task Assignment No. v -Resp-11-1-52 dated
NP~ gk 0. J0w7 .
PLATK TARGET et ROCKET
Gage qyg  Class______ g HEAD: Cal. n___Type _snsaig_c_gm
uﬂkol‘ o ie hrk a:i . . - . él [ 2‘2!
No. gno77 31‘009 & Maker '
Dimenslons 124" X LQG* Lotl 0. -7 atAe
. Filler: . 163
OBLIQUITY 75¢ ' . Puzes o149 No.26
PENBTRATION .. .. Booafora 3
Thickness at Impact %o Wt. of head F*Tlrodf 51.93:
No. of impaci om place S
Dist. from nearest inmpact . MOTOR: Cal. 5" - Mk. 10 Mod 5
Dist. from naar edges . anE o Motor temp. 2.° Wt ,.89.30x
Ispact area '
Spall: Front ﬁck E CCMPLETE ROUND: Mark Mod
Dish ' Spur - Wt. (as fired) 1Ll 237
Cracks . % Wt. (burned)

D\tunhl -

Back Button {Ehs ——— OTHER INFORMATION
ough opening . R, R wong. W
L T WY TY A FATYSTE:
'ROCKET meomncz
. Meun ,
Flight Velocity r/a 1 SERNEAE Residual
Puze functicning ’ 1603 _ =

Explosive acbion IKIEE ﬁraerl if ﬁi r) !llﬁne)

Distance of burst behind plate .. . =i -

[
i

Condition of recovered round

N Boam!mm_f condition.

REMARKS:

hc‘;'.c "G, R _ | L Signed fw,{'w[oﬁ/

| .. EﬂT‘A s zyi,i{usqarr
el NF Q o ATION : ORD. FING .
e ‘C)O G“T\ '{'ﬁ‘:nﬁb‘“ .
e A ’ 4
ey ‘ »
SRR S ST g :

| S i T el

Vo .
S
L amttn e oo - —

; g e =
i 5 5o 250 e s

s — —

.
-

oty bl b e

s
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NAVORD FORM 1883 (New .

rt?
¥ 3
‘ <t

IMPACT RECORD

U. 8. MAVAL PROVING GROUND IMPACT NO.__ 40108
DAHLGREN, VIRGINIA

IMPACT DATB_8-21-52

NPG TEST NO.p.2,22-1,25

1tr.

Rsference: NPG ;
[ Reference: Bulrd 1ltr. X1-1 dated ;
Task Assignit¥No. = dated % Juae 1952
| NPo-Rezb-1 T
_ PLATRE TARGET NPG ¢ *G“* Vo, /0e0 ROCKET
Gage que Clasas 2! . HRAD: Cal. Type Shuped Chuorge -
Maker Mark 25 Mo NOo. - BE. 51016#

Garne::
No. E ﬂroup
Dimensions 124" X LOO"

= Maker - Houdaille Corp.
Lot No. 3 ~7=-Hi="2

: Filler: e (o Y
' OBLIQUITY 70° Fuzes . 0,28
' PENETRATION . o lete Beosters
| P hickness FETRERLE O R TE TIRCT) 3T.10z
. i Ho~ of impact on plate 9
| | Dist. from nearest impact "_ MOTOR: Cal. cn Mk, 1Q Mod ¢
' | Dist. from near adgesug__ notar- Lemp.__ 8g° Wt.88,L5#
i [ - Impact area :
; | Spall: rronf ﬁ ag ; E= X fzb -ROU'D. Mark Mod
! i Dish =1 /2" firodl 139.55%
| Cracks urned
: Punching started
I Back Button ovn OTHER IIFORIAT*ON
1} g:ige ‘ 0 ALN: sMDA-207-8=5]
i Through opeaing n 134" "~ n.n -
‘ = ] —3&—- LAUNOHNY 050 Zockat Taunghar
i ROCKET PERFPORMANCE
' Mean
| Flight Velocity, t/s: u;m_;zp_g__neaidual o
I Puze oning : :

Exploaive acticn
Distance of dburs

ehind piace
Ccr.aition of recovered round

! REMARKS:

nesmmmnmr condltion.

.t._-.iTB"

e g, E7" PN

Photo lo W" “‘ﬁ’ SE
Y mmmm‘m)

318“0“.1:‘_/4.&4&4/

f F.w.Kusdorf

OHDL.ENG.

A s, k-m‘

e

oot connaransn T Yicis & st Wi e e

s a > i s L 0

L i g ——— r——VT—

4
gk}
e




‘% NAVORD PORM 1883 (New 3743, b
-IMPACT RECCRD .
meiwi s .x.t ki . U. 8. NAVAL PROVING GROUND IMPACT NO. 40109
At & S8 MR R DAHLGREN, VIRGINIA '
B T AT . | B IMPACT DATE__ 8-21-52

B2 '!’!S‘!‘ NO. T=-2222-31,25

Reference: NPO _ 1Lr. Nul jutitr Tp:ssskis Afubfia—i 30004
Reference: BB 1tr. g dated 1

: : WM‘ —— 3 —W :
‘Task Assignment No. . D - dated _ =

> Clene . /090 205 }
PLATE PARGET NEC Ghignel oy V2 PE | ROCKRT . :
g Oage__ 315 Class__ J}; HEAD: Cal._ . 57 - Type Shaqﬂ???ggssgz .
.‘k.r - - ®e :
b es_ T roup - 3 aille COTrD |
f m-ona Olll_‘ v 12|'n Y LOAKM 42 R 4 } i
| oBLIQUITY __J0° Tog |
PENETRATION A L P Bocsters =
Thigkness at. Tapace . S _ ve. of hiad (as Iired) 21.C27
¥ ¥o. of impact on plate . x 1. & :
.- Dist. from nearest impact . @ MOTOR: Cal. 5% Mk. 25 Nod ) -
'lInat. from.ear edges and m" Motor temp. gq° WE. B8 L0y
' wpact area - - s
[ . Spalls - Pront “Back g COMPLRTE ROUND: Mark_
, pish___ o '_'s“' vt. iu -Mred) i M: !
: Cracks - - _ Mt. (burned) s .
Punc star e~ = S w3
::gk'sp ton ovn) .(star Ol'm xmrammoa .- i
R Aty Aﬂw |
Voo B LAY — JQﬁQ n,gg““ Immnha: N
: ROCKET PERF( g : , ;
Flight _._Velocity, £/s: Wm__n’ooidual o
Puge functioning .~ =~ =~ - i o e )
gplouu action : 0 x
| _(:o;ﬂil i
| REMARKS: _ % | 7 =y gy A 1 ;
. v . . - . = . x":fi’ 3
Photo =G-QQNE|DE*IE ":K s1gned_Z g/ Ldole:
! NS Y UGN O ORD. 2NG. 3
;-. , ; ¥
S - - - v . - - g - e —_ o .-

-
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NAVORD FORM 1883 (New 3/48)
IMPACT RECORD
T U. S. NAVAL PROVING GROUND  IKPACT NO. 10110

DAHLGREN, VIRGINIA
IMPACT DATE 8-21-52

NPG TEST NC.T-2222-1,25

WBWMMWW
in %0 nockel Heuqg Mk,<o vs C1,D Plate. :
Refersnce: NPG 1ltr. NOL Sndltr DP:HESW:d)e MU/ T/ XQ-1dated
Reference: DI 1tr. (2727 Ser 3435 of dated 6 June 1952
Task Assignment No. ‘!PG—ReZb 11-1-12 dated
' s oy ped P00 s0 47
PLATE TARGRT . ROCEET :
Gage Jng Class . ERBAD: Cal. ‘h’peSha ed Charge
Maker nesle Mark 25 No. Wt . EI.EZ#
No. ] roup S - EV¥ Maker nd s S YO
Dimenslons 113" ;_3_5 Lot KNo. RHC4=7-Hasol ..
Piller: p Y

OBLIQUITY 70°¢ ruzoa ms.“,g Nb 30
PENETRATION Complets Boo-tor- P 4

Thickness at Impcct 3".75 we. of usa‘ {as Iired)_ W

No. of impact on plate S '

Dist. from nearest impact : MOTOR: CC]. 5r M. 10 Mod 5 _

Dist. from near edgesﬂ, bb Motor.temp. 2(,0 Wt BQ. 2%

Impact area e ' ) -

Spall: Pron CKL=T7T™T5-CURPLETE ROUND: Mark. Mod

Dish - 0 — Spur §" Wt. (as fired) 140624

Cracks 0 wt: \burned)

Punchi {throvn) (siarted

Back Buttin [Ehrovr) TSEasESIy— OTHIR TRRoRATI ON

Bulge Q '267-.;“;1

Through opening 1-1/2" X 2-1/2"

an 3050 Ft Gooket lLennchar
ROCKET PERFORMANCE '

Mesn
Flight Velocity, f/s: WE™Mg_ 1773 Residual ]
Puge functioning
Explosive action igh Order) (Lov. Order) ﬂomL Ax
Distance of burst behind plate
Condition of recovered round

Holﬂ_rm condition.

REMARKS:

Photo No. __ aw ‘) ‘T‘ Aggned /J{/ M«/

- (.‘ n" A yj h.hasdorr
} 0:U . ENG.

Y
x

Ty

N
i T A e A T W ! -

B e

PR

O

e .
L e - e — m———— "

s e mrid ol Mod
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. WAVORD FORM 1883 (Rew >/440 .8

IMPACT RECORD

INPACT DATE  8-21-52

Reference: WPG  1tr. ' dated
Reference: Bulrd 1ltr. XNo . ' ~dated
Task Anim (2628) Ser w2 dated 6§ Juons 1952

. EPG-RaZb-11- =D
! PLATE_TARGET P F e 000 . ROCKET

S

a2y = e

P P T Sty - g s s e

No. I’Eb&i rOup 5-7261-322 Maker S
Dimenslions 113" £ :;;b" Lot Wo. R ST

Piller: “TyiRar Gaave 167
OBLIQUITY 7Q° Puzes

- Lk 149 No. 31
, PENETRATION ' Boosters
‘ Thickness at Impact . — Wt. of head (as TlroﬁT YWY
f No. of impact on plate FS
Dist. from nearest impace : NOTOR: Cal. 5" 'Mk. 10 Mod 2
| Dist. from near edges | and = Motor temp. 80° vt  BQ L6
E Impact area .- o “
! Spall: Front Back w0 COMPLETR ROUNDs MNark Nod
' Dish . T Spar & Wt. in fired) 1,0,391:
- Cracks j Wt. (burned) -
! Punchi | (& 8 )
“ Back Buttaon OTHER INFORMATION
| Bulges ' : BNDA =207-3-
! ough opeaing Loonoom _n_
| LAUNCHER__ 1050 Ft.iocket Leuncher
; ROCKET PERFORMANCE '
K Mean
Plight Velocity, f£/s: Sﬁ&nng 222 Residual '
k‘ Puze functisalng ’ =

Explosive action (R: Tou, 5raer] (RoOne]
Distance of bursf'%_fiina pI\ ,
Condition of recovered round

d Vas_In Eﬂﬂ'ﬂ!] u!mmv:i condition. i

‘A 'R I*‘eag

-
Photo Ko. signed £, A/ Kg:h:é ,‘/
- g 1) A o ﬁ.'ﬁ.};usoorr
' s ORD.EID.
LN + ’
. e . . ey

e U. S. NAVAL PROVING GROUND IMPACT NO. 40111 =
DAHLGREN, VIRGINIA -

NPG TEST RO. T-2222-],25

Gage UL Class 1% HEAD: Cal. n  Type ﬂngsed Charge
Maker Qﬁ]iFa-ja Mark o5 1l No. - «51l.LbF

D Tive.

on PPN

AL e et s e 8

o e A AP e B Gl A

oot e o G i de

P
e B

b _;&,:Ma‘.ctd: Bhadean . A8

Ny

Vg
— - —— o ——

SRR —
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NAVORD FORM 1883 (New 3/&9

IMPACT RECORD

U. 8. NAVAL PROVING GROURD IMPACT NO. 40112
DAHLGREX, VIRGINIA

IMPACT DATE____8-21-52

. OBJRCT Nose Fuze ,
V:ﬁ 1n 539 32 kﬂ ) 96 M,‘D Ve Ll Db ’ =

: Reference: %G 1ltr. ... o : dated [
; Reference: Puemé,1ltr. (aia'ii)l! :“'9,“3? "l"“‘ ”’“"’ m“"gated =
. Task Assignment No. oo o o G , dated S tume1932
| " PLATR TARGBT N PC- qxg—*d' Yu. /06& ROCKET

| Gage 3ng _Class B°) 'HEAD: Cal. " Type_Shuped Churge i
| i *

Dimens)on " X384 - Lot Wo.  _RHCZ-7-HR=3T
: - - ' ‘Piller: Tmé§§ §i§iﬁ§ "
' OBLIQUI‘!'! s - Puzes Nk, O.

Maker © Mark lo - Wt. 51,]13#%
M-—:T‘mn—fm roup T2 MakeF —TFoudsIIfs CoFpr ;

. PENETRATION ﬁi_@mmﬁ BoGsters =
Thickness at impac _ 3874 Wt. of hsad (as !'I red) 51.15%

No. of impact on plate 3
Dist. from nearest 1npac “ MOTOR: Cal._ 5" Mk._ 10 Mod 5
Dist. from near edgesr, 7n Motor temp. . 84°

B Inpact area 2-](1. I 2 ]‘2 s
: Spall: PFron c 3 3 a_' COMPLRETE ROUND: Mark . _Mod

!

v Disk ¢ Spur Wt. (as firsd) 139,937 }
T Craclks .' Wt. (burned) !
il . Punching [Cbh»mmi Tstavted) !
! Back Buttdn ovn) IaIE¥ksd] __ OTHER INPORMATION i
Bulge 0 ALN; mm-eo o=b1 |

'!'hrguﬂi OpIRIDg =1 /30 S/ = e 5. ]

LAUNCHBR___ 10%0Ft. nocket laupcher

ROCKET PHPORMNCE

; Mean :

' I Plight Yslocity, f/e: SIAELER 1768 Resfdual
, Puge functicaing . "

K Explosive action rder W ar one ) E . !
g | Distance Jf dburst behiad plate i

Condition of recdvered round

| . Heaﬁ_mTWW)_ condltion.
REMARKS:

d°¢ ]
f Photo No. \—"-,‘L s Signed _f_ "t zmg, ,/

% oo SFCU'R[’[Y INFOR‘VI ATIOH

oD, zhG.
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mmmm : | PO RERORT O, 1oao »
‘htporinenﬁl unamo Test of Nodified Mt 149 Nose Fnu

-(a-.--anr’.--aooccud.---q"tﬂ.-n---.--'c.a-o‘du--t-.-.‘

Date
Rd, PFired Fuse Rooket Tute
No, 1982 ° No,  Head Obl,  Target. . Action
1 623 5 Mk 6 0° 1/8"'MB EO om Impact
2 g-23 6 M8 0° . 1A% ¥S. HO on Impact "
§ 6-2% 7 ¥k 8 0° 1/8" ¥S HO on Impact
4  6-23 8 ¥k 6 0° 1/8® ¥® HO on Impact
, _
PAR? 11
1 6-23 9 Mk6 1800 1858 60° 1/8" ¥8 EHO on Impact
2 6«23 . 10 ¥ 8 1800 == 60°  1/8" M3 HO on Launcher
. 2 : e sl - - at 1012* poind |
3 7-24 33 Mk 8 1800 1896  60°  1/8" ¥8 Dud
4 7-24 34 . Yk 6 1800 1791 50° 1/8" vs Dud
6 T-24 35 ¥k.6 1800 1882 50° 1/a" s = Dud
6 7-24 36 Mk 8 1300 - - 1311 50° 1/8" ¥S HO on Impact
7 725 37 Mk 6 © 1300 1297 556° 1/8® ¥S B0 on Impaoct .
8 725 38 . W8 1300 1292 50° - 1/8" ¥S M on Impact \ -
9 725 39 Vk 6 1300 1296 66° 1/8" ¥S 1 on Impact
10 726 40 Yk 8 1300 ° 1296 70°  1/8™ M§ HO on Impact
11 7-25 11 ¥k 8 1800 . 1923 . 70°  1/8* M8 " HO on Impact
12 ' 728 12 X 1800 1794 - 75° 1/8" M8 XD on ‘Impact
18 7-28 13 Mk 6 1800 17986 76° - 1/8" ¥5 EO on Impact
14 7-28 14 ¥k 8 1800 1833,  75°  1/8" S  Missed Target
15, 7-28 16 Mc6 . 1809 1791 76°  1/8" ¥S HO on Imphot
16 7-28 16 Mk 6 1800 1769 75°°  1/8" ¥S . HO on Impect
17  7-28 17 M 6 1800 1789 . 75° 1/8" ¥S HO on Impact
18 7.2 18 Mk 6 1800 1818 76°  1/4" M8 HO on Launcher
: : o at 800' point
19 7-29 19 Mk 6 1800 1826 76  1/4" M5 .HO on Impaoct
20 7-29 20 Mk 6 1800 1776 75° 1/4" MS HD on Impact
21  7-29 21 ¥k 6 1800 1818 76  3/8" M8 HO on Impaoct
22 7-30 22 ¥k 6 1800 1772 75°  3/8" ¥S. HO at Launcher
Muzsle
CORFIIENTIAL :
SECURITY INFORMATI( ' 1 : APPENDIX B
- £ o Bt = T S =

)
e e e —————— .

Olesiale s et e O34 i

e g g o pper—
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g e e e

mmm EP REPORT %o, 1060
_ Etporimmtal Ballistioc Test of Modified Mk 149 Nose Fute e
1 ’,\ --Q-.--“---ﬁ-“-d--.----.‘--.--‘--..- -6-1-0
. m_u X {Continusd) | .
: : Date ! '
» Rd. Im«t Fired Fuse | 2P S Puze
| go, __Fo. 1952 xo. obl, . Iarget Astion
‘1 40098 8-20 28 Mk 25 1800 1782 56° 3 1/16%.Class B 5O
| 2 40094 B8-20 24 M¥c25 1800 1866 85° 3 7/16" Class B EHO
3 40085 8-20 25 . Mk 25 1800 1698 70° ‘3 7/46" Class B EO -
4 40106 8-21 . 26 WMk 25 1800 1693 76° 3 7/16" Class B Dud
65 40107 8-21° 27 W25 1800 1696 70° 3 7/16" Class B Dud
6 40108 8-21 28 Mk 25 1800 1708 70° 8 7/16" Class B HO
.7 40108 8-21 .29 Mk 25 1600 - 1750 70° 3 7/16™ ¢lazs B . D
8 40110 821 30 Mk 25 1800 1773 70° 3 3/8" Class B HO
9 40111 8-21' 31 wx25 1800 1779 70° 3 5/6* Class E 10
10 - 40112 8-21 32 M 26 1800 1768 - 65° 3 3/8" Class. B B
|
i
i CONFIDENTIAL , , :
SBCURITY INFORVATION 2 . AP°ENDIX B

— . s T ey

i ¢ 5

1
=it |
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A (JxrTseazias

 MARK 149
A.ILR. NOSE FUZE

WEATHER CAP

BAFETY PIN

WEATHER CAP SPRING
VANES

VANE BOSS

CLAMP

CLAMP PIN

VANE L.OCKING PIN
UPPER SET-BACH BLOCCK
FUZE B8ODY

STRIKER

LOWER SET-BACK
-‘ # 8k
UPPER SPACER
SLEEVE
=~ & BACK SPRING

SHUT% NI-OCKING
STRIKER GUIDE

PR sonpeo
DETONATOR

LO‘?&%ACIR

STOP PIN

DET. SHUTTER
BO00STER LEADIN
LEAD-IN PLATE
BOOSTER

L 7 -
" : Ly . . ]
... Sy SO S S S G catl o

W S
"

— o et . ama

SPRING LOADED DETENT
SHUTTER LOCKING PIN -
: JRTENT CAVITY

STRIKER
DETONATGR
SHUTTRR SPRING
STOP PIN
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