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CONFIDENTIAL "       NPO REPORT NO.  1060 

Experimental Ballistic Teat of Modified Mk 14-9 Hose Fuse 

aracyjia 

1*    Inasmuch as the Mk 149 rocket nose fuze in present service use 
hae consistently failed the 25 ft* acceptance drop test. Swank, Inc., 
manufacturer of the fuse under contract from the Navy, proposed a 
modification whiih 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 evaluation. 

2*    a*    This test was conducted to determine the oper&billty of the 
modified fuse under the following conditions* 

Zaii 
Desired 
Ycloctt/ Target mimm 

l 1800 ft./sec. l/8«» mild steel 0« 

2 1800 ft./sec* 1/8" mild steel Maximum for 
consistent operation 

3 1800 ft./sec. 290 or greater 
homogeneous 
armor plate 

Maximum for 
consistent operation 

Jo     ST. xs ccrnajuiuuu   uiaui 

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

b. The fuze mill function consistently in a 5'JO 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 anno: 
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 ballistic ally in all 
respects with the present Mk 149 fuze.    In addition, tho Naval 
Ordnance Laboratory reports it will successfully pass the 25 ft. 
drop test* 
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! 
Experimental Ballistic Test of Modified m  149 Nose Fuse 

PAR! B 

aroagfiiaa 

4UTRQRIWI 

This test was authorized by reference (a) and conducted under 
Xask Assignment NPG-Re2b-ll-l-52* 

2*    REFERENCES! '.-•* 

a.    NOL Spdltr DPtHSWidlg NP/N01/X1 -1(2628)  Soi 3438 
of 6 June 1952 « . 
NPG Work Request from NOL 8003-A of 12 June 1952 
NPG Work Request from NOL 8003-B of 16 July 1952 
NOL Spdltr TFtCLP.obt NP/N0L/fcL-l(2852) Ser 4194 
of 15 July 1952 

b. 
c. 
d. 

3..   BACKGROUND * 

Inasmuch as the 10c 149 rocket nose fuze in present service use 
has consistently failed the 25 ft* acceptance drop tost, Swank, Inc., 
manufacturer of the fuze under contract from the 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 TESTS 

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

Desired 
Part Velocity 

2 1800 ft./sec. 

2 1800 ft./sec* 

3 1800 ft./sec* 

Target 

1/8" mild steel 

1/8" mild steel 

2V0 or greater 
homogo'neous 
armor plate 

Ofaliouity 

08 

Maximum for 
consistent operation 

Maximum for 
consistent operation 

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 7S3 and 794. 

THE TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN 

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

in.    i •- — mm 



CONFIDENTIAL NPG REPORT NO. 1060 

Experimental Ballistic Tost of Modified Mk 149 Nose Fuze 

5. PERIOD OF TESTI 

a. Date Project Letter 
b. Dates Necessary Material Received 

c. Date Commenced Test 
d. Test Completed 

6* REPRESENTATIVES PRESENTS 

Mr. C. L. Pettingill 
Mr. L. J. Shkolnik 

6 June 1952 
18 June 1952 
22 July 1952 
23 June 1952 
21 August 1952 

Naval Ordnance Laboratory 
Naval Ordnance Laboratory 

PART C 

DETAILS OF TEST 

7. DESCRIPTION OF ITEM UNDER TEStfj 

a. The Mk 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 
show3 the general arrangement of the fuze. Acceleration retracts 
the setback block, releasinc the firing pin propeller assembly. 
The propeller, acted on by the air stream, screws the firing pin 
out until the shutter is released. The shuttor is then rotated 
into the armed position by the shuttor 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 tho forward section hollowed out. 
The diameter of the pin has been slightly increased and the firing 
pin guide has been changed correspondingly (see Figure 2). The 
shoulder on tho firing pin has been altured 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 25 ft. or more instead of driving through into the booster. 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO, 1060 

Experimental Ballistic Tost of Modified Mk 149. Nose Fuze 

8. DESCRIPTION OF TEST EQUIPMENT* 

Launchcrt   NPG 1050 ft;   .  . ... 

Propulsion: 5'.!0 HVAR Mk 10 Mod 5 rockot motors 

Camera 1 35mm Mitchell 

Velocity*   Potter Chronograph and Oscillograph 

9, PROCEDURE! 

a. Part I of this test consisted of firing rounds against 1/8" 
mild steal 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 HVAR motors in tandem, to 
obtain a desired velocity of 1800 fti/scc. 

b. Part II of this tost was conducted against 1/8" mild steel 
plate at obliquities ranging from 45° to 75° to determine the 
maximum for consistent oparability* 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 believed 
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 III.of the test consisted of'firing acdifiod fuzes in 
5'20 shaped charge heads Mk 2 5 against 3'<J50 Class B armor to de- 
termine the maxiaaim obliquity for consistent operation against thick 
armor targets. The heads were TNT loaded. 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 1060 

Experimental Ballistic Test of Modified L5k 149 Kcse Fuze 

10.. RESULTS 1 

a* The results are summarized below* 

No. 
Rds. 

Striking 
Velocity 

1800 

PART I 

for Ret 

1/8" MS 

Obi. Results 

4 HO 

PART  U 

2 
1 
1 
1 
2 

1 
1 
1 
1 
6 
3 
2 

1800 
1800 
1300 
l|00 
1800 

1«,00 
1300 
l^OO 
1800 
IP 00 
1800 
1800 

1/8" US 
1/4" MS 
1/8" lib 
1/8" HS 
1/F" HS 

1/8" IIS 
1/8" HL 
1/8" HS 
1/8" MS 
1/8" !I£ 
1/4" HS 
3/8" IIS 

50° 1 HO,  1 Dud 
5C 1 Dud 
50° 1 HO 
55° 1 HO 
60c 1 HO on launcher, 

1 Dad 
60° 1 HO 
b?° 1 HO 
no* I HO 
70* 1 HO 
75° 5 HO,  1 Hissed Ta 
•7CO 3 HO 
75° 2 HO 

PrftRT n; 

1 1800 3-7/16" Class B 
2 1800 3-3/8"     Clr.SS B 
6 1800 3-7/16" Class B 
1 1800 3-7/16" Class B 

55° HO 
65° 2 HO 
70° 3 HO,   2 Duds 
75° 1 Dud 

1 LO 

CONFIDLNTI*L 
SaCURI-T2  INFORMATION 
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CONFIDENTIAL NP3 REPORT NO. 1060 

Experimental Ballistic Test of Modified Kk 149 Nose Fuze 

b» On round 2 of Part II. 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 loaded 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 (Duaet«lla carolinensis) weighing 
1.1 02. was secured at the launcher muzzle so that the 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 II did not have the acceleration 
setback pin in the fuzes removed. It was found 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. Figure 5 i£ a typical view of fuze detonation after impact 
with 3/8" MS plate at 75° obliquity. 

f. The rounds that were duds on Fart III deflagrated on the 
side wall of the putt* 

g. On round 2- of Part III, a bulge 9" x 12" was produced on the 
back side of the plate approximately 13'.'0 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 in 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, furcher 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 
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CONFIDENTIAL NPG REPORT NO. 1060 

Experimental Ballistic Test of Modified Mk 149 Nose Fuze 

PART D 

Bsmmm 
11* It is concluded thati 

a. The modified Mk 149 nose fuze will function consistently 
in a 5V0 rocket head Mk 6 upon 1/8" MS at 0° obliquity.  x 

b. The fuze will function consistently in a 5'iO rocket head 
Mk 6 upon 1/8" MS at obliquities up to and including 75°. 

c. The fuze as modified will function upon 3'J50 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 ballisticaliy 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 
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CONFIDENTIAL NPG REPORT NO. 1060 

Experimental Ballistic Test of Modified Mk 149 Nose Fuse 

The tests upon which this report is based were conducted by) 
F. W. KASDQRF, Rocket Battery Officer 

Rocket Battery Division 
Terminal Ballistics Department 

This report was prepared byi 
R. G. SONG, Ensign, USSR, Rockot Battery Firing Officer 

Rocket Battery Division 
Terminal Ballistics Department 

This report was reviewed byt 
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 

APPROVED*  J. F. BYRNE 
Captain, USN 
Commander, Naval Proving Ground 

E. A. RUCKNER 
Captain, USN 
Ordnance Officer 
By direction 
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NAVORD FORM 188? (New 3/4cY £ A 

I IMPACT RECORD 

U.   S.  NAVAL PROVING GROUND 
DAHLORBH,  VIRGINIA 

IMPACT NO. ,LQQ93 

IMPACT DATE      8-20-32 

NPO TEST N<E-2222-i.25 

I 

f 
i       • 

!  I -   m 

OBJECT aaaaUaaJUBtf lest of juiadLLLad hue.  U£ aockat Maa« Sn&fl 
In   S9Q  Hnnlcwt.   Hft>,rt   Mlf.3fi   VQ   PI, LB Plata #BD;*77. 

Reference:  HPGiioLltr.  dated 
Reference: BUB** ltr. JgrggnrTE^TTag l^/m^l-l dated" 
Task Assignment Ho. 

S Tune T952 

PLATE TARGET 
Np£ $1%+'JC yt+.  J0<*O 

ROCKET 

Oage 
MakeF 
No. 

J2X 

Dimensions 

OBLIQUITY 

Class_ 
 Garnekia  
bL277 Group 

READ: 

22^" x /in/.** 

,   c>1- u  5" Typegh^oed Ch&fge, 
Mark   25 Mod    ~ No wt. <u .3^ 
Maker 
Lot HoT 

lioudaTTie Corn. 

*&• 

Filler: TTPSH* rmmp.VS. 
Fuses Mk.lL9 JJo,2^ 

2Ltf- 

PENSTKAXAOH   QyffipiftQ  
Thickness at Impact ys^ 
No. of impact on plate A 
Dlst. from nearest Impact q 
Diet, from near edgey^" andi8iw" 

Boosters       1 
Vt. of head (as fired) 

MOTOR:  Cal. 5" Mk. 
Motor temp.  «A° 

JJQ_
KO
« 5. 

-51*3 $£_ 

Jit. 89.30? 
Impact area    2.1 /?- 7 ;,» 
Spall:  Front  p   Backit" £ L.-TT/L'COMPLETE ROUND:  Mark     Mod 
Dish    n      Sour   m        Wt. (as fired) Dish 
CrackT 
Punching (thrown) (started) 
Back Button^ 
Bulge    "  •  0 
Through opening 

Vt. (as fired) 
Vt. (burned) ' 

14Q.65rf 

liiSSLBMnrnnj: OTHER INFORMATION 

?.-i/J.w   -/    31 
•MM;,i<MnA-2fe7-a-51 

LAUHTRBT l05Qffwittogfcfl1i Launcher 

Flight 
Fuse functioning^ 

ROCKET PERFORMAHCE 
Mean 

Velocity,  f/s:    &r,ad*k<tas JJi^_ Residual 

Explosive action"-'(High Order) (Low OrderJ (Nonef 
Distance of burst behind plate 
Condition of recovered round 

Head was In OTWCTTWEJ   UNEPflBCflVE) condition. 

REMARKS: 

 1  

Photo Ho. ar;-y 10 Signed J^ii/. fca*+& 

CONFIDENTIAL 
RFCtBlTY INFORMATION 

/7 FtVii&ttSflQrf 
ORD.ENG. 

* *. 



RAVORD FORM 168?  (Nev   V*i) *l 

1 
i 

IMPACT RECORD 

U. S. RAVAL PROVIHG GROUHD 
DAHLGREH, VIRGIRIA 

IMPACT NO, frOQ94 

OBJECT 

IMPACT DATE S-.-O-S.  . 

HPQ TEST HO.  T-2222-1.25 

FunaUonlntf i'f.p.t. nf Mntilflnfl MJu 149 'rinr.knt. Soae Euaa  
in 5VQ. tuaiial lig^a kft.25 vs gift^ ^gjj.277. 

KSESSa^g^.".n„»h>"",rn [ - -ass- 
Taak Assignment Ho. fl* -***»>-_l'--1-^ dated" 

T6 

Q**s  3&5 
M*ker 
HO.  ' Bp277 

PLATE TARGET 

 Clas8_ 

ROCKET 

Dimensions 

OBLIQUITT 

9d 

124" X 406' 

HEAD:  Cal. 
Nark 

5"    Type Shaped Charge 
2S Mod j"~ Ho. - Wt.51.LbA- 

J£l 

Maker 
Lot HoT 
Pillar: Typt<BHt Stt 
**"•• MajJLitS Ha 

XLuu 

PBHETRATIOH      Complete 
Thlckneaa at Impact  3'.'ft 

Boos (.era 
Wt. of head (aa fired) 51.46»- 

Ho. of impact on plate   5  
Diet, from nearest Impact  17" 
Dlat. from near edges TbQ'and LbS* 
Impact area     yi * t>»  . .. v . -, /-.. 
Spall:  Front B   ^ackg" M*iINCOMPLETE ROUHD:  Mark Mod  
Dlah    Q    ~3pur     l*   '  wt. (aa fired) luc.lbt 

MOTOR:  Cal.  5" Mk. 10 
Motor temp.  Sb°  

__Mod 5 
Vit.83.?. 

Cracks 
Punching (thrownj y star ted 
Back Button (th ^—^-—^- 
Bulge  
Through opening 

Vt. (burned) 
runenxng t^nrownj iawt< 
Back Button {thrown) (ate! 
Bulge o " 

g I S32J5 
OTHER IHFORMATIOH 

AlNi rttfflA-anV-fl-'il 

LAuaunkt 1Q50 Ft.   aockat  Launcher 

Flight 
Fuse functioning 

ROCKET PERFORMAHCE 
Mean 

Velocity, f/s: **»»tefr»y   jfra^ Wimid_-i 

Explosive actlon^~JHI|^h O^rdiirj (Low Order) IHoneJ     ~  
Distance of hurst behind plute >         
Condition of recovered round '     • .    _ _  
 , Head Was 'in (PfBCHVl) (HET^'TIV-) condition" 

REMARKS: 

I 

Photo Ho. n ;^2 

caeinfSSSS' 
;r-:'Pr' si 

31gned J^^ftCdtyf 

f./^aaflorf 
ORD.ENC;. 

J_ • *. 
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I   RAVORD FORM 1883   (Rev 3/*U 0 

: *.*. 

IMPACT RECORD 

U. S. RAVAI PROVIRG QROUTO  IMPACT RO. 
DAflLOREH, VIRGIRIA 

fcooas 
IMPACT DAT!        8-20-5? 

"Y.V* "*•'•'     ;;-. •'•*,: %,   *ro TEST MO.  ^'-2222-1*25 

OBJECT    Functioning Test.of Modified Mk,  Ifo docket Koaa laze 
 -4n 53Q Rnritrnt. Fund Mk.?V va Plntn #fffl?77. —.    .• 

Ref erenoe:. IPO      ltr. • , .  dated ,.     • 
Reference:  SGOKt Itrgot SgAUy g^t^3W:Ai^ WPjWol/feJire^Utfr'#35 o^ 5 June \4& 
Taak Aeatga_ent Mo.    KPQ-B92b-il-i>52-     •    . dated*" "- 

,K.  miEUmSl.    " •:•• -7- ". - ' ____? ^ v 

Maker .ai* 
* 

I.I ' »Jwi 

&lfa£^___3gE 
QBLIOTITT 

HEafc* «6ai. 
Mark 

'f 70f 

Maker 
Lot 
Pillar: 

_*fe^:_^__$ 
HQugSffifr Carp.       •••r         

Etu25 
a >». 

PKHSTftATCOH Complete 
TMofcaeee &•, lapact 145" 
lo.  of lapact on plat* 

Wt. or haa4 (aa r •51.Oi* 

Dist. fro* ntarest lmpaock ?.R« MC 
nut. tr^.m^[m6mfft?»«5rj"j"^r 

MOTORr^ Cal.g"   Mk. 1Q  Mod  5 

!&i___^#bti»f*«n^, *&__ 
%&*#  ____    'V   H|7C£5r)— '  ^^ 

fl^£ZOBCL_C2LlLI Punching  
Back Button cwovn)   fi 
gftf .    _.  • a Q    ' a—-;•; •, 
Through opening ,   i>_ i,$/8fl      > 

•*•** 

OTHER IMUmHOTIOR 

ijWjW. 

«s Flight 
Fu«e functioning^ 7 

fcpft&ji ______ 
ROCKET PERF3RMAECI 

Velocity, f/at   gfcTtkaag 1698 Residual 

Exploalre actlon^glgh Order) (Low flrder) (lo_») 
Dlatance of hurat behind plate '  .If 

«!•*—fu 

Condition of recovered round 
\      Head ^as la, 

-•fcJ>'». 

«*• 
•-•/-rtrt-i-lMfetiiii ftivg}    condition.  " 

REMARKS: a -M. 
* in 

PhotO HO,      NF9-J <|'Ali''      8l8n*d 

GRD.ENG 

•1 " 



i NAVORD FORM 1883   (Nev v/4*i 

•*r 

IMPACT RECORD 

U. 3. HAVAL PROVING GROUND 
DAHLGREH, VIRGINIA 

IMPACT NO. 40106 

IMPACT DATE 8-21-32 

. .ii, i !#H NPO TEST NO. T-2222-l.£5 

OBJECT   !ljBaafl3JLMUiuiJgaa3i of BaflUlafl >flUA2 Badm Kaai ?uss 

Reference:  NPO      ltr.  (262-1 gor wyi  
Reference: BU0** ltrR'" ^Ur !^ = ^:dl- :T/ '-.yr.-l 
Task Assignment No. .r^-^s.h-Ti-i-sz 

dated 
"dated" 
"dated" 

•   V TKT 

PLATE TARGET ROCKET 

•W- Oage 
Maker  
*?•  Rp?77 Dimension* 

Class 

fiagafi&ia 
* roup 

HSADt     Cal. 

l&tS X IQfe 
Maker 
Lot N57 

T# .TJP*. » Stoffl 
1   No  

HfimJalUe-itoxB^. 

C4^K9, 
TT^I 

OBLIQUITY 75' 

,aflca-7-U4«^ 
Filler:     Ty^:flTi  p(^l 
Fuses Mk.U.9        No. 26 

JL6i. 

PENETRATION       A, ,,.,•      ' 
Thickness at lBpact ITT 

Boosters 

-a. 

and 0 
-Ifl_ 

Jir 

No. of impact on plate 
Dist. froa nearest Impact 
Dlst. froa near edgas__ 
Ispact area 
Spall: FronT"     Back 
Dish Spur 
Crack*! " g 
Punching    {throvnT"(started)   £ 
Back Button (ttoovnT (started"]^ 
Bulge    j 
Through opening *" . 

Wt. of head (as firedj -Sl.SLk 
MOTOR:  Cal. 5"   Mk. 10 Mod £_ 

Motor temp. gDo      vvt.8Q.30tf 

CCMPLSTE ROUND: Mark 
Wt.   (as fired) " 
Wt.   (burned) 

Mod 

OTHER  INFORMATION 
4IJ>7ftsfm-?f>7-iV„^ ., 

LATTVCUB' 
*f"    »  *-"« 

ROCKET PERFORMANCE 
.   lleun 

Velocity,  f/si Flight  
Fuse functioning       • _' ..." 
Explosive ac tlon~"QSlgh OrderT(Lov Order]   (Nonej 
Distance of hurst Behind plate  ,»•          
Condition of recovered round 

IQfSQftuHnclfnt I.aunch»r 

Residual 

Kesd gas 'In (WyBCrTVE)   (IHg?PECTIVB)    condition" 

RSMARK3: 

JLL±x23k     • 

1JVVV      »V • Signed     jtZj&L'' A^t«H»4> 

OHD.EWG. 

Ct   V 



NAVORD FORM 1883   (Rev C O 
IMPACT RECORD 

U. 3. NAVAL PROVING GROUND 
DAHLOREN, VIRGINIA 

IMPACT WO.  40108 

OBJECT 

IMPACT DATB 8-21-52 

HPO TEST »0.T-2,.?2-1.?S 

Reference: IPO 
Reference 
T&ak Aee 

ltr 
e:   BuOrd  ltr.HOL Spdltr SBiHSrfidl.-, Sr/HCL/Xl-1 
lg__$££%o.      (2628) Ser 3433 of. 

_dated 
.1 dated' 

PLATE TARGET 
NPii-ReZb-ll~l-12 

>ated        g j^ 19^2 

Gage 
Maker 

Oil Class 

•?• ,iaW27? Dlaienalona 

fiflcaagifl 
or 

^ i-o.  yo_.o ROCKET 

HEAD:     Cal. 5" 

_ iroup 
124"  X 400* 

OBUQOITT 70c 

Mark 
Maker"*" 
Lot No7 
Pillar: 
Fuzes 

2TKo3 
Type Shaped GiUarge 

T wo. - vt; ?i7iur 
aetttoUtf fforp. 

KHC2 -7-fii-ftS 

SStt tCoai 
toTTE 

___ 

aanajU—a PENETRATION ________ 
Thlckneaa at lmpeTct " 3¥3 
No-» of Impact on plate 

Boosters        1 
Vt. of head (aa fired) -jnm 

Diet,   from nearest Impact      5t" MOTOR:     Cal._ 
Diet,  from near sdgesp <^qw aqfl^Qw Motor tempT 

opur i.i/5tt        wi.   las firmed) 

Impact area 
Spall:    Front 
Plan n 
CrackT Q 
Punching    (thrown)   1 started jf 
Back Button "   *      "*~   "^ 
Bulge 
Through opening 

£__** • JLQ Nod s 
fifcL.   Wt.88.45# 

Mark Mod 

Vt.  (burned) 
_m___ 

ti2_E_IM«2ZH OTHER  INFORMATION 
0 

1"  T  1-.V4" 
AI.N;  tiMPA-2ti7-a-^ 

. •»«•» .« 
LAvB 10S0 Ft.Racket Launcher 

ROCKET PERFORMANCE 
Me_i 

Velocity,  f/a:     HaAfctoft    itt)2       Residual Fli ght  
Fuze functioning   "*"   ___.„    __ 
Explosive action (High Order) (Low Order) (Wonef 
Distance of burst behind pxaiue ; 
Condition of recovered round 

Head Was 'ID TEPPgCTTVS) (IJfgPPBCTIVE) coaaltlonT 

REMARKS: 

I 
F 

Photo No. rc^fflwy 

OO»_L^*^tl0H fe^\l     Mgwd ^JZU£*&* 
v   F.Vi. Kusdorf 

$*•' OHD.JSKG. 

* «. 



*«am 

HAVORD PORM 1883  (Rev 37W 0 
IMPACT RECCED 

U.S.   NAVAL PROV1RO OROURD       IMPACT 110. 
DAHLGRSR,  VIROIRIA 

^0109 

m 

OBJBCT 

IMPACT DATE  8-21-52 

HPO TSST MO. T-2222-1.25 

Reference: IPO  ltr. «DL _______» n»»MK_.*i_ ________#__ - dat»d 
Refer.aee:   g^ttCltr. ________ __ ^^ itf**M'M>-*~dated- 
Taajc Aseignaent Ho.     .ffBEgSSg 

PLATS TARQXT 5 

dated i June m<_ 

ML o«ge 
Maker" 
Be* . " 
Plpenslons , \ 

OBLIQUITI 

Class B 

HOCOT 

Type_ 

das^a-p 
124" I iiflfi" 

H«AI):    Cal.      5;       Typo Shftflflfl Charge 
Mark   g^      Mod    1   »o.T.W. SuSg 

70' 
Pillar:     Typt_= iuiL 

PBHBTRATIOH 
Thipkn<r*s* at iep*ct_ 
ao.v of impact on plate 

BoosTera 1 
Ht. «f -358 (as fired) 2Pg 

Diet.  frost nearest impact 
Dlst.  fro»jw>ar edges 
Impact are* 
Spall:    FronTT 
Man •> 
Cracjci" 
Fund 

a> 
and to 

MOTOR:  Cal.  gg Mk, 
Motor twp. gfr» 

25 Mod   l 

2  Back 
Spur 

* 

UiLcZOBGiBlEJ 

COMFLST* HOUIDi    Mark 
Vt.  (ae *lred) " 
Wt. (burned) 

Mod 
mTkW. 

Back Button (throvnj Cstarted] 
Bulge  
Through opening 

OTHER IMPOWtATIOH  
•jUfca,,,   *LN: qpjA22>7:6:sr 

LAW«HJW_^g n>Ba^Bt Uunohnd 
ROCHXT PBRPORMAHCH 

ean 
Flight ______ 
Fuse functioning 

Velocity,  f/a: 1750   Residual 

Explosive actlon~~^lgft order)   (Lov Order)   (BogeT 
Distance of burst behind plate .     _,- 
Condition of recovered round . '   _!_!" 

 w   ,-• 

Head gas _j (WBCflVg)   tUlPFBCTIVg)    conditloir 

RWARKS: —J- 

Photo Ho .^Sf7ff.OKMAT,nN lgned   ^tfrffofd/r 
**#$ 

Kusdorf 
0HD.3HG. 

V 

1 



NAVORD FORM 1883 (New 5/48) 
t/ 

IMPACT RECORD 

U.   S.   HAVAL PROVXHO OROUHD       IKPACT HO. 
DAHLQREH,  VIRGIHIA 

40119 
IMPACT DATE       8-21-52 

MPO TEST H0.T-2222-1.25 

OBJECT Funnt.lnnlng   Tact,   nf   UnA 1 T\ ad   Mlf^l itQ   •Snn.<at.   Knsm   TTtiy.w 
ite.  in   -A'Q itJQxet Metio Mk.2*>   va  Cl.B Pl&i 

Referance:  HPO      ltr.   NOL Sixiitr DP:HSV/;di^ !'r\/'iOL/Xl-ldet#»d 
Reference: **©**- ltr. gTO Ser 3*3s 5?  
Taak Assignment Ho. ?T?G-Re2^-li-i--l2 dated 

dated      6 June 1952" 

PLATE TARGET 

Gage__ 
Maker -125. Class 

Or 

BEAD:    Cal. 5" 
Mark    2$     Mod 

ROCKET 

TypeShaped Charge 
T Ho.    - Vt.   51.CT 

5°•        TO69^   Group g-751-3fra 
Diaiensiona 113" X 281*" 

OBLIQUITY 221 

Maker 
Lot HoT       
Filler: Tj^st^jioju^IM 
Fu«ea        Mk.iiQ K^TlO 

gggfegg; 

PEHBTRATIOH      Complete 
Thlekneee at impact   3775" 
Ho. of Inpact on plate   1 
Diet, fro* nearest inpact 

Boosters 1" 

MOTOR:  Cal•  5" Mk. 10 Mod  S 
.au 

uiaw. irum UWATCDL inpici.   n _ 
Diet, froai near edgesr6fc"•agA.it Motor tenp. 
Inpact area     3-3/L" X 7-1/2" 
Spall:    Front   0 VckE-I/a"—S-ftOlirLBTB ROOTDt    Mark 
Pieh-      o Spur 
Cracks 

Jl.ittf       { 
. 

Wt,.fl9.?c,ff 

T^ 
Mod 

Punching    (thrown)   (started) 
Back Button {throvE)  (iccaram 
Bulge       0     
Through opening  1-1/2" I 2-1/2" 

Vt.   (as fired) 
~        Vt:   (burned)    ' WU3S 

OTHER IHFpRMATIOH  
ilK: RMB*-267-5-51 

it       " r»   ^i»_w 

LAuTClfflR IQgn Ft.,Rnnkftty LflJxn&hax 

Flight 
Fuse functioning 

ROCKET PERFORMAHCE 
Mean 

Velocity, f/s:  *«*SC"H%_ 177} Residual 

Explosive action-(High Order) (Low OrdsrJ (Hone) 
Distance of burst behind plate 
Condition of recovered round      ___ 
        Head vas 'in tlWflPTmT FliMWWm condition. 

REMARKS: 
• \ I 

J-M 

Photo Ho. 

, ,-. .. v ; 'A^> SSS&w*"""1 ?\oi< 
gned Z?^U/. /4X**&-\/ 

tfLsjSUte&texl 
0i<D.ENG. 

1 
1 

; • 

I 
'       ¥ 



--*'     •• !>-«•— 

•fc- 

\ 
NAVORD PORM 188>  (Hew )/4 £ * 

IMPACT RECORD 

U.   3.   NAVAL PROVING GROUND 
DAHLOREH, VIRGINIA 

IMPACT NO. tPiU 
IMPACT DATB       8-21-52 

NPO TS3T HO.   T-^222-1.25 

06JSCT EuactldiOn^ EaaH of modified Mk.llQ Rocket Nose Fuze 

Reference: IPG     ltr. 
Reference: BuOrd ltr. 
Teek AssignflajHtHRp.       /gfeflV a»r -*-aA n7 

dated 

6 iTVTlft 19.1? 

PLATS TARGET 

Oage__ 
Maker 
No. 

4^- 

TTfaa 

 Class_ 
SitjcaatJja 

ITP<l*R«2b-ll-l-12 

 h 

/0   ID ROCKET 

DlaensJ 

OBLIQOTTT 

TJroupj-?^-^ 

HEAD:  Cal. 
Mark 25 

_£! Tjpe Shaped CHur*e 

Houdallla Corp. 

-£Q2. 

Maker 
Lot NoT ,.    ;vHC/.-7-itoSJ  
Filler:   ryw^iaijiomVtB_iiaL 
Fuzes 1&.149 NO. 11 

PEHBTRATION   ' 
Thickness at lapact 

Boosters 

Ho. of lapact on plate 
Dlst. from nearest lapact ~" 
Dlst. from near edges   and g 
lapact area _ 

Vt. of head (as TTreaT JJukbif  

Spall: 
Dish 
CraekT 
Punch!' 

•BacF 
ISpur 

1332ZZ3 
Back Button (throvn 
Bulge 

iUtt 
(started)    !D 

en 
Through* opening- 

MOTOR:     Cal.    5"     Mk. 
Motor temp.        ka" 

10 Mod         5 

COMPLETE ROUHDt    Mark Mod 
Vt.  (as fired) 110.31,; 
Vt.  (turned) 

OTHER  INFORMATION 
,iU% WliA. ir?u7- »3«i *i 1 

•*      -   M   . .t--^ 
UlUHCHKH         J.050  Ft.AoCAei   Laur.chGJ 

Flight 
Fuze functioning 

ROCKET PERFORMANCE 
Mean 

Velocity,   f/s:     Striking 2222. Residual 

Explosive actlon~(Hlgh order)   (Lovi Or-asyj   jHoaej 
Distance of burst behind plate   
Condition of recovered round 
 Head Was 'in (gFWCflWr(lNlgPECTIVE)     condition: 

REMARKS: 
swy»A^>w 

Photo No. 
gSv iSFOWt*"^ 

simwd  'SZgL&aJe*/. 
^.W.Kusdorf 

ORD.SlvD. 

1 



• iriw*** 
—r-m* wym.'f* 

NAVORD  FORM 1883 183  (New ?/*lj f> 

IMPACT RECORD 

U.   3.   HAVAL  PROVIHG OROUnD 
DAHLOREH,   VIR01HIA 

IMPACT HO. 40112 

IMPACT DATS 8-^1-52 

HPO TE3T H0g'-2222-1..2S 

OBJECT 
in 5?0 Rocket fed Mk. * j. vs SiTB Plate. 

Hoifl Fuse 

ltr •       ttfcf Reference: H?Q     
Reference: j|^Nlvltr.  (^i^)'Ur~ ynT^t 
Task Assignment Ho.      lJ<3^!;^'" f!J. " 

rilte Twmfw>e*g W»/H«T/n ^*^- 

-   999 Bsae 11 1-1B dated 6 Jtmg **» 

PLATE TARGET    *** #-#•**" y" 
/o fc 0 

ROCKET 

Jli. Gage_ 
Maker 

DlaensJLcn* 

OBLIQUITY 

Class 

551 
fiarnfifcl n ~-*v«—wr 

READ:     Cal. 
Mark     2s 

5" 
"HoT 

'TO* X3IT 

Type  Shaped Charge 
„. 1 Ho.~r"vr 

Maker Houdbllle Corp. 
Lot Ho.      xWli'Z-7-HA-!>l f I S33 

.Z2 
Filler: 
Puses '"gW""^ 

P2HETRATI0H 
Thickness at lapset jg?^ 
Ho. of Impact on plate    J 
Diat. from nearest lsgact 2*4" 

Boosters        1 
Vt. of head (as fired) 51.13ff 

Dlst.  from near edgesf ^7nandi^O"""* 
lapset area ?.i/IHT 7.1/2« 

MOTOR:     Cal. ^_ 
Motor temp, 

Mk. 
"86° 

10 Mod       5 
M£505E 

Spur 
Spall:    FronT__£ 
Dish        Q  
Cracks q 
Punching    (th"•.'•)   f«t-grt-»4.) 
Back Button  (throvn)  jSbajAad) 
Bulge       0 
Through opsning       1-1/2" x 2-1/IT' 

Ok    X* \TT»   COMPLETE ROOHDJ     Mark_ 
Vt.  (as fired) 
Vt.  (burned) 

Mod 
JJ2U32I 

OTHER IHFORMATIOH 
ALN:   RMDA-:ac7-J-51 

n    —    ti    „ n _ H 

WWCBETT iQ^QFt,. 5551 Launcher 

Plight   
Pusce functioning 

ROCKET PBRPORMAHCE 
Mean 

Velocity,  f/«?    m 17Atf        BaaMn.l 

Explosive action   JBlgh Orderj   (Log Order)   (Bone) 
Distance Jf burst behind plate        ""*  
Condition of recovered round 
 Head Was 'in (PWCW78)   lIOTWBcflTC)    condition: 

REMARKS: 

Photo HO. JOiNFlUENTI TT A y 

SECURITY INFORM ATK 
'  -   31gned__ -zf #/ / ;T, ^^ Xf/ 

•YJ.huaanrf 
OaD.iKG. 

f) 
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1 

i 

* . 

i 
> 

HPO REPORT HO. 1080 

Rxperimentel BaUi«tAb Test of Modified Mk 149 Nose Fuse 
1 
j 

'   —     a*    a>'   —     —     a»-*a»"i>     —     »«a»a«a»'a.     a.    a»     «»    «.     •*'••«•«• m    # • «. »-*.a»     —     •*a»*«a»—     —.    «• • 

1     ' 
1 
1 

,  •'     .   -  '• •. •                    .               _                        •    -           '       .           .'•..._            .       . ' 

/ •        - 

••••••.     :    •          .    '    . 

-•..-,•.•• 

i 

1 
1 
i 

•<        JABL2 I ' 
• 

.. •     '  • 

1 SUMMARY Of RISOLTS "'••'! 

i 
•,.'••                         .      •               • 

Date 
* 

'.••'••'•                                      '    '-. —    < 

Rd.     Pired     Fuse     Rocket     Velooity (ft./MO.) 
So,      1982          No.        Head        Peelr!? -     OttalWo 
5Jti ^T'" ' 

Puce - 

i Obi. Target •         Action 

•                              i 

. 

i 

1        6-23            5          Bc6  '     1800                1874 0° 1/8" MB     BO on Impact 
8        6-25            6         Mk 6         1800                1888 0° . 1/6" MS      BO on Irapact 

; S        6-23            7          Mk 8          1800                1887 0° 1/8" MS     BO on Impact 
4       6-28            8          We 6          1800                1888 0° l/5" MS      HO on Impact 

1 PAR? II 
1 

1 
i 1        6-28            9          10c 6          1800                1688 80° 1/8" MS      BO on Impact 

t 

1 2        6-28          10          Mk 6          1800                   60° 1/8** MS     BO on Launcher 
at 1012' point  . 

i 

1 8        7-24          S3          Mk 6          1800                1896 60c 1/8" MS            Dud 
V 4        7»24          84          Mk 6          1800                1791 50e 1/8" MS            Dud 

1 6        7-24          35          Mk 6          1800                1882 60° l/4w MS            Dud 
1 6        7-24          36          Vk 6          1500                1511 50° 1/8" MS     HO on Impact 
1 
1 7        7-25          37          Mk 6          1300                1297 55° l/8? MS     BO on Impeot 
1 
i 8        7-25          58          My 6          1500                1292 ou- i/8n MS      HO on Impeot   * * 
1 9        7-25          39          Vk 6          1300                1296 66° 1/8" MS      HO on Impact 

!J '•' 
10        7-25          40          Mk 6          1300                1295 70° 1/8" MS     BO on Impact 
11        7-25          11          Mk 6          1800                1923 70° l/8" MS   " HO on Impaot "i 

i 
1, 12        7-28          12          Mk 6          1800                1794 75° l/6" MS      HO on Impaot 1 

1 13        7-28          13          Mk 6          1800                1795 75° 1/fe" MS      EO on Impaot i 
14        7-28          14          Mk 6          1800                1835. 75 c 1/8" MS     Misted Target 1 

. 1 
15        7-28          15          Mk 6          1800                1791 75° 1/8" is     HO on Impaot : 1 

16        7*28          16          Mk 6          1800                1769 75° 1/8" MS     BO on Impaot | 
17        7-28          17          Mk: 6          1800                1789 75° l/8" MS      BO on Impact 

1 

18        7-29          18          Mk «      .   1800                1818 75* l/4n MS     HO on Launcher 
1                                    .         • at 800» point                 i           j 

' 19        7-29          19          Mk 6          1800                1826 75° 1/4" MS     BO on Impaot 
20        7-29          20          Vk 6          1800                1776 75° l/4n MS     HO on Impact 
21        7-29          21          Mk 6          1800                 1818 75c 3/8" MS     BO on Impaot ! 

i 22        7-30          22          Mk 6          1800                1772 
i 

75° 8/8" MS     BO at Launobar 
Mntile 1 

m 
CONFIDENTIAL 
SECliRITY-'INFORMATION APPSNDIX B 



• fl ••• 

I 

' aoftrxramiL HF> EBPCRTlrO. 1060 > 

fteperimstttal Ballistio Test of Modified Ml? 149 Now Fufce 

ffljjk j (Cotttiaasd,) 

. 

•       - 

":•: ••   •• •*•• 

'••',:'.••'     •    • • • 

- 
• 

Mi 

i 
z 
s 
4. 
6 
6 
7 
8 
9 

10 

Date 
Impact   Fired   Fuse   Rooket   ^folpolty (ft./sso.) 

Bo.      1952        Bo.    _Be»d      IWeW     OttetST 

SUffiJ££ 
4009S 
40094 
40096 
40106 
40107 
40108 
40106 
40110 
40111 
40112 

8-20 
8-20 
8-20 
8-21 
8-21 
8-21 
8-21 
8-21 
8-21 
8-21 

28 
24 
25 
26 
27 
28 
29 
50 
51 
82 

Mk 25 
Mc 26 
Mk 28 
Mk 26 
Vk 25 
Hk 25 
Mk 25 
Mk 26 
Hk 25 
Vk 26 

1800 
1800 
1800 
1800 
1800 
1800 
1600 
1800 
1800 
1800 

1782 
1686 
1698 
169S 
1696 
1708" 
1760 
1773 
1779 
1768 

Obi. 

66° 
66° 
70° 
75° 
70° 
70° 
70° 
70p 

70° 
65* 

•. 

. .. 
*u** , 

large*       i&cioz 

8. MiM B   so 
• 

5 7/16* Clee* 8   HO 
3 7/18" Clew 8   E0 ) 
3 7/16" Class B    Dud - 

3 7A8* Class B   Dud .-...••. 

3 7A6* Class B    BO 
3 ?/t6" Class B .Dud 
3 3/8*    Claes  B    BO 
3 3/«#   Class B   LC . 
3 3/8n    Class B   BO • 

— •• • 

• :. 

• 

. 

CONFIDEKTIiL ' 
SBCURITy IHFOHJTATIOH AP^NDIX B 

4    m 
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 Or 
MARK   143 

A.I.R. NOSE  FUZE 

FIDENTIAL 

WEATHER   CAP 

SAFETY PIN 
WEATHER CAP SPR/NG 

VANES 
VA.NE  BOSS 

CLAMP 

CLAMP   PIN 

VANE LOCKING PIN 

UPPER SET-BAGX BLOCK 

FUZE   BODY 
STPtlKBR 

SPRINO LOAEBD EBTENT 
SHUTTER LOCKING PIN 
EBTENT CAVITY 
STRIKER 
EETONATGR 
SHUTTKR SPRINO 
STOP PIN 

uppmm SRACMR susEre 
"r^-BACK SPRING 

SHUTTER LOCKING 

STRIKER GUIDE 

DETONATOR 

STOP  PIN 

OET. SHUTTER 

BOOSTER LEACHN 

LEAD-IN PLATE 

BOOSTER 

mOOSTmR CLiP 

SECTION   "A'—W 
• 

.   "-•f' ••• 
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8WANK   INC.-  ATTLEICRCTM AS5~. 
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CNICRIO av 
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DAT.  S-S"~^> 
1 »• ' 

W-.S- 
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