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cowwsntu. ~ woO aware no. 1060

Experl- natal Ballistic Test of Modified Mk 14-9 Hose Fuse

PfIff A

fIENQPFFIS

1. Inasmuch as the Mk 149 rocket nose fuze in present service use
ha* consistently failed the 25 ft* acceptance drop test, 8wankk Ine*,,
manufacturer of the fuze under contract frgm the Navy, proposed a
modification which they felt would correct this failure and make

the -fuse safer to handle* Samples of the fuze were submitted to

the Naval Proving Ground for ballistic evaluatii a.

2. -a* This test was conducted to determine the operability of the
modified fuze under the following conditions)

i Yslosh
Zall sloslta ImxsX
1 1800 ft./sec™ 1/8*" mild steel O«
2 1800 ft./sec™ 1/8*" mild steel Maximum for
consistent operation
3 1800 ft./sec™ 2U0 or greater Maxlsrim for
hotrogoneous consistent operation

armor plate

jo It is ccn<aluaed that)

a. The modified Mk 149 nose fuze will function consistently
in a 5-0 rocket head Mk 6 upon 1/8" MS at 0° obliquity.

b« The fuze will function consistently in a 5*0 rocket head
Mk 6 upon 1/8"" MS at obliquities up to and including 75° -

c* The fuze as modified will function upon 3V50 Class B armor
in Mk 25 shaped charge heads up to obliquities of 70** However,

70° seems to be the critical angle and functioning at this angle
cannot be considered as consistent*

d* The modified fuzo compares favorably ballistically in all
respects with the present Mk 149 fuze* In addition, the Naval

Ordnance Laboratory reports it will successfully pass the 25 ft.
drop test.

CONFIDENTIAL
SECURITY INFORMATION 1
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Experimental Ballistic Test of Modified Mk 149 Nose .Fuse

EABX-fi

1, 4ZIJTHORITII

This test was authorized by reference (a) and conducted under
Task Assignment NPG-Re2b~I1l-1-J2.

2* REFERENCES!

a. NOL SpdIltr DPIHSWidlg NP/NOL/X1-1(2628) Sei 3438
of 6 June 1952 s
NPG Work Request from NOL 8003-A of 12 June 1952
NPG Work Request from NQI» 8003-B of 16 July 1' 52 ‘
NOL Spdltr TFiCLPxebt NP/NOL/X1-1(2852) Ser 4194
of 15 July 1952

0oo

3., BACKGROUND! -

Inasmuch as the Mk 149 rocket nose fuze In present service use
has consistently failed the 25 ft. acceptance drop test, Swank, Inc.,
manufacturer of the fuze under contract from Vie Navy, proposed a
modification which they felt would correct this failure and make
the fuze safer to handle. Samples of the fuze were submitted to the
Naval Proving Ground for ballistic evaluation™

4. OBJECT OF TESTI

a, This test wat conducted to determine the operability of the
modified fuze under the following conditions!

Desired L
Part Velocity Target Obliauity
i 1800 ft./sec. 1/8" mild steel 0°
2 1800 ft./sec. 1/8"" mild steel Maximum for
consistent operation
b 1 1800 ft./sec. 2'0 or greater Maximum for
homogeneous consistent operation
armor plate | / e

NOTICE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE

NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING

OF THE ESPIONAGE LAWS TITLE 18, U.S.C., SECTIONS 793 and 794.
THE TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN

ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW.'



CONFIDENTIAL NPG REPORT NO. 1060

Experimental Ballistic Test of Modified Mk 149 Nose Fuze

5# PERIOD OF TEST: '

a. Date Project Letter 6 June 1952
b. Dates Necessary Material Received 18 June 1952
22 July 1952
c. Date Commenced Test 23 June 1952
d. Test Completed 21 August 1952

6. REPRESENTATIVES PRESENT:

Mr. C. L. Pettingill Naval Ordnance Laboratory
Mr. L. J. Shkolnik Naval Ordnance Laboratory

mu
DETAILS OF TEST

7» DESCRIPTION OF ITEM UNDER TESJ:

a. The MKk’149 nose fuze was developed for use with various
fin-stabilized aircraft rockets. It is a point detonating, air-
arming fuze.

b. Arming is accomplished by a combination of air stream and
acceleration forces acting as the rocket is launched. Figure 1
shows the general arrangement of the fuze. Acceleration retracts
the setback block, releasing the firing pin propeller assembly.
The propeller, acted on by the air stream, screws the firing pin
out until the shutter is released. The shutter is then rotated
into the armed position by the shutter spring. It is locked by a
detent in such a position that the detonator in the shutter is in
line with the firing pin and the lead-in to the booster.

|

c. The modification to the fuze consists of a redesign in the
firing pin. As manufactured by Swank, Inc. of Attleboro, Mass.,
It Is now a two piece pin with the forward section hollowed out.
The diameter of the pin has been slightly increased and the firing
pin guide has been changed correspondingly (see Figure 22). The
shoulder on the firing pin has been altered so that slippage past
the shutter has been prevented. This modification is intended to
weaken the firing pin to a point where it will collapse on a drop
of 2? ft. or more instead of driving through into the booster.

CONFIDENTIAL
SECURITY INFORMATION 4



CONFIDENTIAL NPG REPCP.T NO. 1060

Experimental Ballistic Test of Modified Mk 149. Nose Fuze

8. DESCRIPTION OF TEST EQUIPMENT:
Launcher: NPG 10JC ft".

Propulsion 5V0 HVAR Mk 10 Mod 5 rocket motors
Camera: 35mm Mitchell

Velocity: Potter Chronograph and Oscillograph
9. PROCEDURE:

a.Part 1 of this test consisted of firing rounds against 1/8”
mild steel plate at 0* obliquity. The fuzes were assembled in
5«0 rocket heads Mk 6 Mod 1 TNT loaded. Propulsion in all phases
of the test was accomplished by two 5.0 HVYAR motors in tandem, to
obtain a desired velocity of 1800 ft</sec.

b. Part Il of this test was conducted against 1/8” mild steel
plate at obliquities ranging from 45° to 75° to determine the
maximum for consistent operability. Owing to a premature detonation
on the 2nd round, smoke-puff loaded heads (250«?300 grams, black
powder) replaced the TNT loaded heads as requested by reference (d)-
Reference (c), which requested the use of smoke-puff loaded heads
instead of HE loaded heads, superseded reference (b) at this time.
A 35mm Mitchell camera was used to record the fuze action upon
impact. At the time of the premature detonation, it was belioved
that the cause might have been a shearing of the pin joining the
two sections of the firing pin. An air jet test, as requested In
reference (c). was therefore performed on four fuzes to determine
the ability 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 Ground air jet. When the air 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.

c. Part 111.of the test consisted of’firing modified fuzes in
5J0 shaped charge heads Mk25 against 3U50 Class B armor to de-

termine the maximum obliquity for consistent operation aga.inst thick
armor targets. The heads were TNT loaded.

CONFIDENTIAL
SECURITY INFORMATION 5
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Experimental Ballistic Test of Modified Mk 149 Nose Fuze

10.. RESULTS:

a, The results are summarized below:

No. Striking
Velocity

Bls*

4 " 1800

1800
1800
1300
1300
1800

- N

1300
1300
1300
1800
1800
1800
1800

NW ORRRE N

1 1800

1800
6 1800
1 1800

CONFIDENTIAL

PART 1

1/8” MS

mi

1/8” MS
1/4” MS
1/8” Mb
1/8” HS
1/8” LIS

1/8” 110
1/8” Mb
1/8** MS
1/8” MS
1/8" MS
1/4** MS
3/8” MS

<<

3-7/16" Class
3-3/8” Clr.ss
3-7/16"" Class
3-7/16"" Class

SECURITY INFORMATION

OO

50°
5C’
50"
55®
60°

60®
t>5@
*700
70®

75°
0oco

75@

55®
65®
70®
75®

Results

4

NWUOIRRPRRRPRRRPRRRER

HO

HO, 1 Dud

Dud

HO

HO

HO on launcher,
Dud

HO

HO

HO

HO

HO, 1 Hissed Target
HO

HO

HO
HO

HO, 2 Duds, 1 LO

.Dud
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Experimental Ballistic Test of Modified Mk 149 Nose Fuze

b. On round 2 of Part 1l. there was a premature detonation
which damaged the launcher (Figure 3). It was believed at the
time that this may have been caused by a shearing of the pin joining
the two sections of the firing pin thus allowing the lower part of
the pin to slide into the detonator. However, after the premature
detonation of the smoke-puff leaded head on round 18, the remnants
of a bird were found at the scene indicating that perhaps the trouble
occurred as a result of the round striking such an obstacle on the
rails. On round 20 a dead catbird (Dumetella carolinensis) weighing
1.1 oz. was secured at the launcher muzzle so that thb firing pin
of the nose fuze would strike it (Figure 4). The fuze detonated
upon impact with the 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 1l did not have the acceleration
setback pin in the fuzes removed. It was feund that in using two
motors for propulsion the head motor was still accelerating at the
‘target, thus preventing the fuze from arming. This condition 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. Figuro 5 a typical v ew of fuze detonation after impact
with 3/8” MS plate at 75° obliquity. '

f. The rounds that were duds on Part 111 deflagrated on the
side wall of the putt.

. Onround 2 of Part 111, a bulge 9" x 12” was produced on the
back side of the plate approximately 13'JO behind the opening. Back
spalling of the target plate occurred on rounds 3 and 6 (see Figures
6 through 9). This behavior is ascribed to the reflection and re-
enforcement of shockwaves Iin the plate arising from the detonation
of the rocket head in its proximity as in the case of the squash-
head projectile. Figure 9 shows a sketch of the area in which
spalling occurs, further indicating that consistent functioning
can.not be reasonably effected with this round at impact angles of
70® or greater because of the geometry of the nose.

CONFIDENTIAL
SECURITY INFORMATION 7
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ExpexdiHiental Ballistic Test of Modified Mk 149 Nose Fuze

11. It is concluded that*

a. The modified Mk 14~ nose fuze will function consistently
in a 5V0 rocket head Mk 6 upon 1/8" MS at 0* obliquity.

b. The fuze will function consistently in a J’0 rocket head
Mk 6 upon 1/8” MS at obliquities up to and including 75®.

c. The fuze as modified will function upon 3750 Class B armor
in Mk 25 shaped charge heads up to obliquities of 70®. However,
70® seems to be the critical angle and functioning at this angle
cannot be considered as consistent.

d. The modified fuze compares favorably ballistically in all |
respects with the present Mk 149 fuze. In addition, the Naval
Ordnance Laboratory reports it will successfully pass the 25 ft.
drop test.

/

CONFIDENTIAL
SECURITY INFORMATION 8
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CONFIDENTIAL NPG REPORT NO. 1060

Experimental Ballistic Test of Modified Mk 149 Nose Fuze

The tests upon which this report is based were conducted byi
F. W. KaSDORr, Rocket Battery Officer
Rocket Battery Division
Terminal Ballistics Department

This report was prepared byi
R. G. SONG, Ensign, USSR, Rocket Battery Firing Officer
Rocket Battery Division
Terminal Ballistics Department

This report was reviewed byi

R. H. LYDDANE, Director of Research
Terminal Ballistics Department

E. L. LEVSTIK, Lieutenant Commander. USNR
Terminal Ballistics Batteries Officer
Terminal Ballistics Department

W. B. ROBERTSON, Lieutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department

C. C. BRAMBLE, Director of Research
Ordnance Group

APPROVEDs J. F. BTRNE
Captain, USN
Commander, Naval Proving Ground

E. A. RUCKNER
Captain, USN
Ordnance Officer
By direction

CONFIDENTIAL
SECURITY INFORMATION 9
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NAVORD FORM 1885 (Hew 5/4&

IMPACT RECORD

U. S. NAVAL PROVING GROUND  IMPACT HO. 40003
DAHLGREN, VIRGINIA

IMPACT DATE 8-20-52.
MPG TEST N(£-2222-1.25
OBJSCT __ 'last oX liQdIflad Mk» Ug aor.k.at....Hns» Fu&.a

iIn 530 Kockat. va V»«.to j*BD/N77
Reference NPGnoLltr. dated 5 ]
Referen 1tr. T7:dIr XI-Tdated’ June
Task ASS|gnment No. ~ NEAZTZ21)27~20/Y gateg*

PLATE TARGETV O™ @YV xo

ROCKET
Gage 3?s Class__ HEAD: Cal. _on 1,
Maker Carnegie Mark 25 IMog —i Wo.- Wt. s1.3Ay
No. BL>277 Group Maker Houdallle Corp.
Dimensions |, 12L" X .4Qt»g
Filler: Tyoflat GonjJth
OBLIQUITT oy r Fuses Mk.ILQ Nn.23
PjsiistkAtiOs COQflipXetg Boosters 1
Thickness at impact 37s Wt. of head (as fired) ' ~51
No. of impact on plate I......
Diet, from nearest impact q MOTOR: Cal. 5* Mk 10 Mod &
Diet. from near edg0>75* anaisi"’ Motor temp. >t, fig. 30?;
Impact area 2-1/2* € a« ’ —
Spall: Front n Bacxtr W’ 'COMPLETE ROUND: Nark __ Maod
Dish 0 Spur i~ Wt. (as fired) '
Cracks-- e Wt. (burned)
Punching (thrown) (started)
Back Button (thrown) (started! OTHER INFORMATION
Bulge _ Q " ALN; .iaflU-2b7-a-.51

Through opening 2-3/1* z 3n )
LA(MurieR Lauflcher
ROCKET PERFORMANCE
Mean

Flight B Velocity, f/s: Stnltatng 1732 Reslduai

Fuse functioning -

Explosive action (High Order) (Low Order) (None2T~
Distance of burst bghind plate

Condition of recovered round

Head Vas in wW coi lltibn.
REMARKS:
Photo No. -5110/ Signed
CONFIDENTIAL F A Kaadorf
SECVBITY INFORMATION ORD.ENG.
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NAVORD FORM 1887 (Nev 57*1.J

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT
DAHLGREN, VIRGINIA

IMPACT DATE . fi-dj.-Sfi___
NPG TEST NO. 'JV2222-1.25

OBJECT Functioning Past of Modified Mk. 1LQ Socket Kose luza

B in va EIhExff3U277t .
Kr‘«Sci: ¥ - W _ B *~_alufzrr.T-i.r.v..- - |
Taak Assignment No. 1-1-5k dated
ax 2L«. [AL6
PLATE TARGET ROCKET
Gage 3i'b Claaa XL HEAD: Cal. 5" Type Shaped Charge
M~™er Sazafifrla ) Mark 25 MI 1 No+ ~ Vt.51.Lbfr
No. BD277 Group ; Maker X1.Q C~OX*D-
Dimensions ~~12Un X £0b" Lot Nov
Filler:  TyptlaaX JL6&
OBLIQUITY Fuzes _MKY]_Lg_’ NQx2*
PENETRATION romelet. . Boosters 1
Thickness at impact << Wt. of head (as fired)
No. of impact on plate 5 ~
Dlat. from nearest impact 17" MOTOR:  Cal. Mk. 10 Mod 5
Diet, from near edgesTbcpeuxd L68* Motor temp. 8b° V,t.83. ">
Sohils ®Frant 0 © HBacFffi FI  -VJCOMPLETE ROUND: Mark Mod
Dish 0 Spiir 1" " Wt (as fired) “ Uc.i6r
Cracks Al Vt. (burned)_ '
Punching (thrown) ~started)
Back Button (thrown) (stdFwEN OTHER INFORMATION
Bulge 0 [ ALN: RMDA-207-.751
Through opening 2" X 2-3/23* ]
LkifawilsR " 1050 Ft<<Rocket Launcher
ROCKET PERFORMANCE
_ Mean )
Flight __Veloclty. f/»: ilrrmx 168b Residual
Fuze functioning K B VAL E
Explosive action (High Order) ™
Distance of burst behind plate
Condition of recovered round
Head Was'~Ln v addition.
RMARKS:
Photo No. Signed

CO1ISFWT.NTIAN

» , ORD.ENG.
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IfAVORD FORM 1885 (Rev 3A-U

U. 3.11AVAL

v DAJICHfIEM, VIRGINIA

O
IMPACT RECORD
PROVING GROUND IMPACT RQ- itQ.055
IMPACT DATE 8-20-52

<

OBJECT Funotlofling, Test, of Modified

e IN HofIMfit Eflad Mk«25..¥a PI *A.iifrm277
Referenda KPG *er.. | Fme/ - dated .
Ref@rence:BBORS IWetcjsﬁiﬁﬁny BE:"HSW:aif: ' jOo38 of 6 June
| Task Assignment Wo. I datedT"» o
! o' /JpW! Zii»'d 1 <mm B n.-e;.?
: . 1«”™Ng. TAKOIT. ¥ ROCKET .
. V4 - 2 *uA

Gas* Claes rba&« $ai <-e¢| *U

rkek m flftma8§?%l Mark

K eF*

B'faegsliig[ ( IZ]b? %ZA f Lo MoT .

""" Fillar: a
tXBUQGITT Y , Fuzes *)5
PEKRfUTIOW Complete

Tnlokaattfe ai iapact. ig.5 -
Ko. of impact on plate et S1.U».
Dist. from nearest impaoc.fr: .pgH MOTOR:* Cal. 5W Mk. 1Q Mod! ‘j
+ Dist. frors ftMs* edger;,?* andfjjn. Motor tenp. <
- ‘ ) ré&r- I ' )
Sff1? >OoWDr Mirk® Mod
Punchinl--n&rovn) 1 R
Back Buttonychrovn OKW wrmlin0» I
. Lo XL Q._ | —. A, -A.
rxirougn opening — n»w y t /an I
LdttMhflr
5IOCCTT PERFORMAMCI.
TORTI - 1« MUPU ' r
Flight VeIOC|ty, f/s: 'Mttwttsag 1698 Residual
Fuse fundtfoSSF "7/ 7“mm , [ Wt
Explosive action! (nigh Order) (L’\th_t_)— ot
Distance of burst behind plate . oh
Condltlon of recovered round * ' U
v/ Head ~a's' I’\Wy|UTIVIJ nMPTOCTBT ‘cohmionT—
WARKS: .. ' s | ' - I
Photo io, |AN— Mg™1

ye WFO TEST MO.
1" Socket’Kod™iozN



NAVORD FORM 1883 (Nev //4 >

IMPACT RECORD

U. 3. NAVAL PROVING GROUND IMPACT NO. i>0106
DAHLGREN, VIRGINIA

IMPACT DATE___ 8-21-52
NPG TEST NO. T-2222-1.25

objectd kKiwaiQaiaKj:m ax RosKet. L
In ?"Q Ninetcat K™xd hlk.25 vs ClI .H Plata.
Reference: NPG Itr. (262>«\.gar X3 dated
Reference: BUOOFI ItrM(T~~5;-citr i/ dated 0 yune to?>2 ...
Task Assignment No. iiP'i-~.b-n-1-52 - - —~—dated
PLATE TARGET ' ROCKET
Gage 3*5 Class H mSAD: Cal. RH___ . Tye, """ CfrMfl
*aker Mark 25 HOdd 1_|No. -Wt? 51.93#
No. TRp277— Grou u e .corp>
Dimensions 122" P 2.06 ¢ I'FonWO- _Jﬂ&a_J/_l\ P %
iller: at Gamp~s—" .16,i "’

OBLIQUITX 75° Fuses Mk.149 No.2G
PENETRATION \/, : Boosters 1 ~

Thickness at lapset 3>5 Wt. of head (as fired)

No. of impact on plate ***"

Diet, from nearest impact MOTOR: Cal.je tike 10 Wod 5

Dist. froi near edges and a Motor teap. 80° -

lapset area N M~f~

Spall: Front Back a COMPLETE ROUND: Mark Mod

Dish ' ‘Spur ' = Wt. (as fired) '

Cracks : " Wt. (burned)

Punching _.{thrown) (started) o

Back Buttoad (throvn) (started! OTHER INFORMATION-

Bulge

Through opening

LAumuhIW" IQSOFt~Maneket Launcher
ROCKET PERFORMANCE
I . Mean

Flight Velocity, f/s: SCTIBfafltf °,1693 Residual
Pure functioning e/ > et e —————————_———— ~
Explosive action"" ("fccgh Order) (Low Order) (None) , '
Distance of burst behind plate > ¢

Condition of recovered round
Head Vas Th"7g/1CCTE) TTNBPFBCTIVgT™ condition.

REMARKS:

Signed

ORD.ENG.



WAVORD FORM 1883 (Nev . O

IMPACT RECORD
U. S. NAVAL PROVING GROUND IMPACT NO. AQ1Q3
DAHLGREN, VIRGINIA
IMPACT DATE 8-21-52

NPG TEST NO.T-2j.22-1,25

OEJBCT aMet MQSe *u'e
Reference: IPG Itr. bt , dated
Reference: BuOrd Itr. KQL Spditr NT/NaL/xi-l dated -
Task Assigad&S™o. (2&28) Ser 3438 tf dated d June 1952
NPG-»e2b-ll«l-12
PLATE TARGET NFC- 67-~—t >"* *0 ROCKET

Page 17?5 Class & HEAD: Cal. S Type Shaped arge
Ja*er Gnixmlfi Nark 23V i ViV EPtW
No. BDZ77 Group Maker' Houdallle C<rp
Dimensions 124'* X 401>”
OBLIQUITI 70*

enetration | niate-- Boosters
P Thickness at ,ronp%ct jofr Vt. of head (as fired) 5TW

No-. of impact on plate  q...

Diet, from nearest Impact 54~ MOTOR: Cal._ Mk. 1Q Mod 5

Diet, from near edgespso*asdi;q* Motor twqgp. Wt 197.45#

Impact area /3W BX |

g?;: I: Flr’]OHt spura 4 Nt (angPl re O--l-vl--‘?l-r-lS ---------- Mod

Cracks Q Wt (burned)

Punching (thrown) (started)

Back Button (thrown) beteuantj OTHER INFORMATION—

Bulge . 0 ___ ALN: dMWk-aa'Z-Arb1

Through opening ~ in v  3/7V n"_

LA?y?ffBr~~~~io50 Ft.Socket ""Launcher

ROCKET PERFORMANCE
Mean :
Fligh —=-m— Velocity, f/a: I7C2 Reaidual
Fuse functioning
Explosive action (High Order) (Low Order’?
Distance of burst behind place
Condition of recovered round “

Head VasTn-rg"PgCTTVB) 'nSEPPBCTIVB) ‘‘conJitlonT
REMARKS:

Photo lo S|gned —y-
V F.V».Kusdorf

OHD.ENG.



NAVORD PORM 1887 (Rev

IMPACT RECORD

U. S. NAVAL PROVING GROUND

DAHVJIPSN, VIRGINIA

Referenge;k 5&%’\@{'?

Task Assignment No.

NVP* &= »” _ /o0>o0
plats target Ci

Gage 375 Claee B HEAD: Cal.
-we Mark 25
e feoun 1] Maker
Oineiislona <p -.124" X ~ Lot NoT Ul
Filler:
OBLKVNTT 70° 1 Fuzes
PENETRATION Boosters

ipAlw wllfSiAla .., 3

tJ
IMPACT NO 40109
IMPACT DATE 8-21-52
N?G TEST NO. T-2222-1.25
Kkk ok
I<’\te§j
dated 6 June 'm2<g
mocm
5" Typ<
Nod 1 No

AW —... -
mJ&U49_ Jta<22_

V4 IIII]

Thlpknvsa alL impact’ ¥t. *f >aad""(as TlredT" " 5T.wW
No/'of Inpact on plate
Diet, from nearest inrpact g ' MOTOR: Cal., 5" Mk. 25 Nod 1
Dist. fros™kaar edges and Motor temp. 86* " WITH8.40#
Inpact area u
Spall:. Front Back . COMFL1 « ROUND: Mark Hod
Dish . et Spur a Nt. (as Mrbd) LINT74N
Cracks* ? ' g .Nt. (burned) - X
Punehi&s e
Back Batton OTHER INFORM/fION
Bulge ' J
Through openings ) i b
LiwWef - JffiS-rteBfekfit 1A.unofaay”.
ROCKET PERFORMANCE
. ' L , Mean [
Plight Velocity, f/s: SWPSa”™ 1750 Raildual

Fuse functioning® 1 . e :
Explosive action' " ("igh (hfcsrpHLw Order) (Nosej
Distcaae of burst behind plate
Condition of recovered round ~

Head Vasin

REMARKS:

Photo No.C O S|gned

~VOWM TITKNV

A < . i =

. o>



IfAVORD FORM 188? (Nev .3/48)

IMPACT RECORD
U. S. NAVAL PROVING GROUND IFIACT NO. |Q]_|_Q
DAHLGREN, VIRGINIA
IMPACT DATE 8-21-52

NPG TEST NO.T-2222-1.25

OBJECT Functioning Tast af Vnrilftafl aaokat KnM.Rizs
in rtOQKeL Head Mk.25 vs Cl.B Piute.
Reference: NPG Itr. nol Snditr DP:HSW:diF HP/~sol/P-ldated
Reference: WDW/-Itr. (2A2H) Ser 3m3& of dated 6 June 1752 ~
Task Assignment No. NI ReRb -4t dated
Nfi* z"0, >
PLATE TARGET ROCKET
Gage 3?5 Class r HEAD: Cal. 5" TypeShaped Charge
Maker Carnegie Mark 25 ="V'e<=—T HERERCE =Sy
o-. Maker
imensions 113" x 384u Lot No7~
Filler: “Tymat conpo.U#
OBLIQUITI 70° Fuses
PENETRATION Complete Boosters 1
Thickness at Impact 3?7p WWe Vi U««U 1%3 iaFGu/ 51.42#
No. of Impact on plate 1
Diet, from nearest Impact n MOTOR: Cal. 5" Mk 10 Mod 5
Diet, from near edgesrhfa*andrM n Motor, temp., , ,. fib0.. .........
Impact area _3-3/4" X 7-1/2™".
Spall: FronF 0 *>acltg-1 -KfeFLETE ROUND: Mark. Mod
Dish 0 Spur 2" Wt. (as fired) ~
Cracks" A ~ Wt: (burned)
Punching (thrown)J (* arted) # >
Back Button (throvni-'foitmirtsil? Otta INFORMATION
Bulge 0 e, ’ ALK: HMD*.-"6'7-"-
Through opening 1-1/2"" X 2-1/2ff "
LAdiuhEk ....... logo gt.”~rtnnkat...Lnunchfir
ROCKET PERFORMANCE
Mean
Flight Velocity, f/s: 1773 Residual

Fuse ruw.tlICAZ&g
Explosive action (High Order) (LowOrder) (NoneJ ’
Distance of bursT behind plate

Condition of recovered round

Head das in TWffiCTIVB) (IMWEUT1VE) condTHon"
REMARKS:

Photo



NAVORD FORM 1882 (Nev

9

IMPACT RECORD

U. S. NAVAL PROVING GROUND

IMPACT NO. 1.0111

DAHLGREN, VIRGINIA

CBJlCTI

Reference: NPG Itr.
Reference: BuOrd Itr. " 9
Task AssignaoUKtauHP. __ "Z262B) Ser

FPOkRs2b-II-1-12

PLATE TARGET ft:"

Gage -U>5 Class a
Maker

No. Jroup —
Diaensloas 111’  hid."
OBLIQUITY

PENETRATION

Thickness at lapset

No. of inpact on plate ' ' 4
Dlst. from nearest .lapset »

Dist. from near edges and g
lapset area - 227
Spall: Front bBekk

Dish Spur ' £
Cracks

Punching {thrownJd (started)

Back Button (thrown) (stsrtedH
Bulge 0°
Through opening

IMPACT DATE 8-21-52

NPG TEST NO. T-2222-1.25

glinML,nIn?.Ta»t cf Modified MKk.I19 docket Nose Fuze
docket Head Mk.25 vs CIl.BPlate.

dated
-&tRE
dated A Jan* 1957
fZc /0 «w ROCKET
HEAD: Cal. 5* P.hanAd C&uT&e
Mark 25  Mod £ °-LZ VE-N; W
Maker Houdallle CoroL
|:|I er: __g_yjégk Zon’n Agt!% ;[%#
z®8 WU1L2—, Ka.31
Boosters’ i -

Vt. of head (as flred)

MOTOR:. Cal. 5" Mk.
Motor teap. Rtf '

COMPLETE ROUND* Mark
Vt. (as fired)
Vt. (burned)

OTHER INFORMATION
AUU RhftA--t2u7-S-51

LaBICH'BI 1050-Ft-Socket Launcher

ROCKET PERFORMANCE

Flight t

) Velocity,
Fuze Functioning ‘

Kean

SOlkXag 1779 Residual

Explosive action (Hig™f Ordsp) (Lowi Ordsr) jNonej

Distance of burst behind plate
Condition of recovered round

Head Was sIn'tBWWHVE) [IMgPECJIVB)

REMARKS:

Photo No.

t e

condition?

Signed 7/

g>é-,'r“1.Kuscort
ORD. EI.D.



HAVORD FORM 188? (Nev 3/tlj O

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO. 10112
DAHLGREN, VIRGINIA

IMPACT DATE 8-21-52

NPG TE3T HOff-2222-1., 25

‘ *BJECT _ Fnnnt-J nning Teat. Modified Mk. ILQ kock&t Nose Fuze
' In 5.'0 Rocket tfeea Mk«25 vs CI.B Plate.

. /FItfl
PLATE TARGET ROCKET
Page 3?5 Class £ HEAD: Cal. 5” Type Shaped Charge
Maker ASr.uyn.~< Ia - I\I\ﬂaLk 25
0. i ro G-751-3 aker
BI nens]F’fo 1 §§Sk / Lot <o7 ‘RHUg™NTRX-5'1
OBLIQUITT__ 75N
PENETRATION CompJ.ete - Boostera 1
Thickness at Impact 1«?75 Vt. of head (aa fired) 51.13ff
No. of Inpact on plate 3
Diet, from nearest impact 23" MOTOR: Cal. 5* Mk. 10 Mod 5
Diet, from near edgear”?'andr.obw~* Motor temp. 86° W1t.88.801
Impact area _ 2-1/inJL 7-1/2.,-.—
Spall: Front n Back COMPLETE ROUND: Mark Mod
Diah 0 Spur P Wt. (aa flrad) k
Cracks o Vt. (burned)
Puncliinx (feb”~cvn) (started)
Back Button*(thrcvn)lgiaviad) OTHER INFORMATION
Bulge o AMU. NDA-NZzkzil
ThrougE opening 1-1/2* X 2-1 A eow Al e

LAtINGNBT——105QFt. kooket Launcher

ROCKET PERFORMANCE
Mean
Flight Velocity, f/e: flBwcpct™ 176~ Reeldual
Fuse functicning__ o
Explosive action JBi'ghJOr'der) (Lov Order) (None)
Distance of burst behind plate
Condition of recovered round

Head VaTlh~{P»CTIVBJ UITgmcTIlVg) ’condition"

REMARKS:

COIVFIDENTYrE ggneq —~nc/:—w—

SECURHY INFORMATIG |
oo tflw.hascorf



ocsfubutiax.

Experimental Balliatlo Teat of Modified Mt 149 Noaa Fuse

X

TABLE 1

SUMMARY OF RSBULTS

Date
Rd. Fired Fuse Rocket Veipolty UW*mJ .
No. 1982 No. Heed rared / ontaiaea Obi.
part r

1 6-25 5 Mk 6 ™ 1800 1874 0°

2 6-23 6 Mk 6 1800 1836 0°

3 6-25 7 MKk 6 1800 1857 0°

6-23 8 Mk 6 1800 1865 0®

PART 11

1 6-23 9 Mk 6 1800 1858 50°

2 6-25 10 Me 6 1800 — 60°

3 7-24 33 Mk 6 1800 1896 60®

4 7-24 54 Mk 6 1800 1791 50°

5 7-24 55 MK.6 1800 1852 50°

6 7-24 36 Me 6 1800 1311 50°

7 7-25 57 Mk 6 1300 1297 55®

8 7-25 88 Mk 6 1500 1292 ou*

9 7-25 39 MK 6 1300 1296 66°

10 7-25 40 Mk 6 1300 1295 70°
11 7-25 11 Mk 6 1800 1925 70®
12 7-28 12 MKk 6 1800 1794 75®
13 7-28 13 Mk 6 1800 1795 75°
14 7-28 14 Mk 6 1800 1833 . 75¢
15 7-28 15 Mk 6 180Q 1791 75®
16 7-28 16 MI: 6 1800 1769 75®
17 7-28 17 MKk 6 1800 1789 75®
18 7-29 18 Mk 6 1800 1818 75®
19 7-29 19 Mk 6 1800 1826 75®
20 7-29 20 15¢ 6 1800 1776 75®
21 7-29 21 Mk 6 1800 1818 75®
22 7-30 22 MKk 6 1800 1772 75®

CONFIDENTIAL
SECURITY INFORMATION

870

Target

1/8"

. 1/6™

1/8™
1/s*

1/8™
1/8"

1/8™
1/8™
1/4™
1/8™
1/8™
1/8™
1/8"
1/8™
1/8"
1/8"
1/8"
1/8"
1/8™
1/8™
1/8"
1/4™

1/4™
1/4
3/8™
3/8™

MB
MS
MS
MB

MS
MS

MS
MS
MS
M8
MS
MS

MS
MS
NS
MS
MS
IS
MS
MS
MS

MS
MS
MS
MS

HO
HO
HO
Ho

HO
00
at

HO
HO
HD
HD
NO
00
HO
EO

loao

Fuce
Action

on Impact
on Inpaet
on Impaot
on Impact

on Impact
on Launcher
1012’ point
Dud

Dud

Dud

on Impact
on Impact
on Impact *
on Impact
on Impact
on Impact
on Impact
on Impact

Miseed Target

HO
HO
HO
HO
at
HO
HO
HO
HC

on Impact
en Impact
on Impact
on Launcher
800* point
on Impact
on Impact
oh Impact
at Launcher

Muule

APPENDIX 3



(b&xdwtiu

Bd. Impact

[

SO.

40093
40094
40095
40106
40107
40108
40109
40110
4011
40112

COO~NOONWN -

NFS HBPORT SO. 1060

Brperleantal Ballistic Teat of Modified Ml; 149 Hose Fuse |

Date

Fired Fuse
1952 Ho.
8-20 23

8-20 24

8-20 25

8-21 26

8-21 27

8721 28

8-21 29

8-21 30

8-21 31

8-21 32

CONFIDENTIAL '
SBCURITT INFORMATION

TABUI (Contiausd)

Rooket Velocity (ft»/sec«) Fuse
Bead Sesired Obi. Target actolo™
ast_iu
He 25 1800 1732 55° 3. 7/16™ Class B >S0
Mk 25 1800 1686 65° 3 7/16" Clan B BO
He 25 1800 1698 70° 3 7/16* CH"'® B a
Mk 25 1800 1693 75° 3 7/16* Class B Dud
Mk 25 1800 1696 70° 3 7/L6* class B puyd
Hr 25 1800 1708 70° 3 ?Ae* Class B HO
Hr 25 1800 1750 70” 3 7/t6"" Class B pud
Mk 25 1800 1773 70° 3 3/8* Class B pgo
Mk 25 1800 1779 70° 3 s/&* Class ¢ 10
Mk 25 1800 1768 66® 3 3/8" Class B BO
2 APPENDIX B
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| COLFIDENTIAL,
NP9-51100 . ' r"30 July 1952 SECURIIlii INFCRIATION
Experimental., test .of Modified.Mk-149 Nose Fuze in 5O Rocket Head LIk ;6 -J smoke puff loaded.
Views Dead-catbird (weighing- 1.1 ozsT "suspended in rails at muzzle end oflauncher to tdst
possibility of fuze 'acjtion. upon .Impact with such an. obstacle. :



1% e

~9-2lIQ o
“ Modified Mk 149;nos&(fuze functlorljnt 0 iyron
obliquity In¥._ ri-Hohket ljrjvd. 6 4

la Mitchell Ca.. ?ra at 100 f,raii



w of 375 Claes B armor after impacts with 5

149 nose fuse. Note bulge behind opening oi
i * | H Stalking n
. No. Target Obi. Velocity fl
TTI #32"7
65° 1686
70° >1698

Figurel6 J



CONFIDENTIAL -SECURITY'INFORMATION
ped Charge Rocket Heads Mk 25 containing the Modified
2 and large spall resulting, from rd» 3¢ \ -
Impact Dimensions

) Penetration Entrance J Exit L
* Complete' 2 1/5"xT' 2
Complete - 3"x6” 2"x2 3/4"
Ooniplete " \» 4"x8" 1IxI" 5/8”

meesssss W . amBi




' A\ CONFIDENTIAL - SECURITY INFORMATION

NP9-51103 .’ . 2] August 1952
View of 3"5 Class B armor plate after* .impact of 5"0 Shaped Charge Rocket, Head Mk 2'5 containing Modified.Mk 14
nose fuse. Note large spall area byhifid ofpening. oy |

. T |  striking ‘.I Dimensions
Rd« Noo | . Target Obi- 5 MVelocity (f/s) penetration | " Exit

6 3 7/16” Class B "W | 17% Complete- ] PTT3/4"

. Figure 7 J/,



AFI?EITl

. ATP9- 0] 21,\ugust-1952 jic aai B 1 ?]lon
Exper ntal test of modified £3c 149 Ko.se Fuze' in f.'G Shaped Cha e K y
"View: “Tigment Resultinp from spall on the backside .of a 3»5 CI9S p Armor; Plate
'‘pn rd. ™ijs niece measured 6"x5 1/2"'x1/4"™ s L
4 I Figure

'/

U.S.N.PG. DAHLGREN, VIRGINIA
S — 6 INCHES



~er-Tlios

FIG. Y-EXPERIMENTAL BALLISTIC TEST OF MODIFIED MK m
ROCKET NOSE FuZE

VIEW2MOD. MK HR FUZE IN 5?0 ROCKET HEAD MKSI5 CSHAPED .
CHARGE) WITH 5* HVAR MOTOR YX 3?5 CLASS B ARMOR
PLATE AT 70* QBLIQUITy. NGTR SPALL THROWN FROM BACK
FACE DUE TO EXPLOSIVE WAVES TRANSMITTED THROUGH
PLATE ON IMPACTVABTfIVE AS* OBLIQUITY,

mCONFIDENTIAL. ZZ7 AUGUST Vi
SECURITY INFORMATION ZR.fcS.

Sr-



CONPXDENTIAL . . NPG bhfck™ T L.066 .
RxperlfuanttU Balllstlc Test ot Modiflod Mk 149 No&e FUze

%
< m *4 * 7mFe< ‘e — ‘o *>> e Tee — 'WF e» F > e

> «k Ert «**
I DiaTHiremoif (]

Bureau ©f Ordnance

Ad3 1 '
.— Re2 b ' / 1
Be2b 2
B©3d vV X
Ra3e ' 1
Re2c 1
Chief of Ordnance \
Department of the Army
Attns ORDTX-AR 2 '
Commanding General
Aberdeen Proving Ground
Aberdeen, Maryland .
Attm Technical Information Section
Development and Proof Services 1
Commander, Operational Development Force
U.S. Atlantic Fleet, D. S. Naval Base
Norfolk™ll, Virginia ‘ 2 <
Navy Research Section
Library of Congress v
(ila BUOHD Re2b) : 2
Chief of Ordnance
Department of the Arjny '
Attns CRDTQ (I
BUAER
Attns Armament Section. 2
NATC,MPatuxent River, Maryland 3
Naval Liaison Officer :
USAFPGC, Eglin Field, Florida 1
NOTS, Inyokern, California 1

CONFMNTUL
SECUKITT : X?NATION 1 APPENDIX D
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CONFIDENTIAL

V "

KM REPQET

Experimental Ballistic Test of Modified Mt 14-9 Note .

U* 6* AIir Force

AlfiC Engineering Field Office

Rocm .1833, Main Navy Building
Navy Department, Washington, D. C.

Commander (DF)
Naval Ordnance Laboratory (Fuzes)

NOP, Macon, Georgia

Picatinny Arsenal
Dover, New Jersey

NOTS, Inyokern, California

Rocket Reports
Chief of Ordnance, Department of the Army
Attn: CRDTU

Commanding General

Air Force Armament Center
Eglin Air Force Bass, Florida
Attn: Technical Library

Local:

ar
w
File

‘

CONFIDENTIAL
SECuRIff INFORMATION 2
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