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CONFIDENTIAL NFG REPORT NO. 1144 

Test of Point Detonating Fuze Mark 30 Mod 3 

E ART A 

SYNOPSIS 

1. Previous tests of standard production Mark 30 Mod 3 fuzes 
assembled in 3V50 projectiles have shown an excessive number of 
fuzes exhibiting plastic ogive breakage during the early stages 
of flight. 

2. This test was conducted to determine the ogive breakage char- 
acteristics of experimental and of standard production Mark 30 
Mod 3 point detonating fuzes fired at service or proof pressures. 

3* It is concluded that experimental and standard production 
Mark 30 Mod 3 PD fuzes assembled in 3V50 Mk 27 projectiles fired 
at service or greater pressures performed as followst 

a. The fuzes with experimental plastic ogives performed 
satisfactorily. 

b. The standard products on fuzes continued to exhibit plastic 
ogive breakage. 

4. It is believed that Mark 30 Mod 3 PD fuzes with lettering 
printed on the thin portion of the ogive around the on-off switch 
exhibit less ogive breakage than those that have the lettering 
impressed into the ogive. 
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Test of Point Detonating Fuze Mark 30 Mod 3 

PART B 

INTRODUCTION 

1. AUTHORITY t 

This test was conducted under Task Assignment Re2b-l-l-53 in 
accordance with references (a), (b) and (c) as authorized by 
reference (d). 

2. REFERENCES! 

a. NOL Work Request FA-36 of 14 August 1952 
b. NOL Viork Request FA-46 of 22 October 1952 
c. NOL Work Request FA-50 of 21 November 1952 
d. BUORD ltr NP9 Re2b-DBL:bjn Ser 42662 of 29 July 1952 
e. NAVPROV Report No, 992 of 27 June 1952 
f. NAVPROV ltr OTFiRDCidmf All/2224-1 Ser 22770 of 

28 August 1952 to BUORD 

3. BACKGROUND« 

a* The reported excessive flight dispersion of rounds assem- 
bled with Mark 30 Mod 3 PD fuzes was believed due to the plastic 
ogive breaking up in handling or in flight* 

b. Reference (e) reported that 17%  (7 out of 19) Mark 30 
Mod 3 fuzes, assembled in 3"/50 Mark 27 projectiles fired at ser- 
vice and proof pressure, exhibited plastic ogive breakage within 
a 1000 foot range* 

c* Reforenco (f) reported that thirty-six (36) out of thirty- 
eight (38) Mark 30 Mod 3 fuzes assembled in 3"/50 Mark 33 Mod 0 
projectiles exhibitod satisfactory functioning when fired at proof 
and service conditions; however, owing to the strong possibility 
that one fuzed projectile detonated low order in the barrel and 
owing to the fuze performance reported in reference (e), it was 
recommended that the Mark 30 Mod 3 PD fuze be declared unsatis- 
factory for service use* 

CONFIDENTIAL 
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Test of Point Detonating Fuze Hark 30 Mod 3 

4. OBJECT OF TEST* 

This test was conducted in throe phases to dotermine the ogive 
breakage characteristics of experimental and standard production 
Mark 30 Mod 3 point detonating fuzes fired at service and proof 
pressures. 

5. PERIOD OF TEST a 

a. Date Project Letter 14 August 1952 
b. Date Commenced Test 26 September 1952 
c. Date Completed Test 12 December 1952 

PART C 

PKtf tf of TEST 

6. DESCRIPTION OF ITEM UNDER TEST* 

a. Phase I*   Mark 30 Mod 3 PD fuzes with various experi- 
mental plastic ogives plus fuzes from standard 
production lot AOP-82 (Arkansas Ordnance Plant) 

b. Phase III  Mark 30 Mod 3 PD fuzes from Production lots 
EW-1078B (Easy Wash-Machine Co;) and AOP-35 
(Arkansas Ordnance Plant) 

c. Phase III* Mark 30 Mod 3 PD fuzes from production lot 
AOP-83 (Arkansas Ordnance Plant) 
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Test of Point Detonating Fuzo Mark 30 Mod 3 

7.  DESCRIPTION OF TEST EQUIPMENT* 

a. Gunsi (1) 

b. Projectiles! 

(2) 

(1) 

(2) 

3"/50 Mark 22 Mod 3 No, 16314 
(Phases I and II) ESRi 1247- 
1403. 
3"/50 Mark 21 Mod 0 No. 7959 
(Phase III) ESRt 1850-1905, 

Phase 11 3V50 Mark 27 iiod 2, 
Composition "A" loaded to ser- 
vice weight with Mark 54 Mod 0 
auxiliary detonators from AOP 
Lot 1035. 
Phases II and IIIi 3,l/50 
Mark 27 Mod 4, epsom salts 
loaded to service weight with 
dummy auxiliary detonators. 

Speed Graphic Camerai Located in a microflash box 400 feet 
from the gun muzzle. 

d. Ballistic Synchro 
Camera s 

e. Targetst 

8. PROCEDURES 

Locate*' 1000 feet from the gun 
muzzle* 

During 20 rounds of Phaso I, 1/4" 
mild steel targets were placed at 
45° obliquity and 1050 foot from the 
gun muzzle* 

a* In Phase I, the fuzes wore assembled in 3"/50 Mark 27 
Mod 2 Composition "A" loaded projectiles and fired at service and 
proof pressures through a microflash box, past the ballistic 
synchro camera, against 1/4" mild steel targets in order to corre- 
late the functioning performance of the fuze with apparent ogive 
breakago as recorded by the cameras. After completing 20 rounds 
of 100$ satisfactory fuze functioning versus targets, the targets 
woro removed and the test was continued by firing twenty-five (25) 
moro rounds past the cameras down river for water impact. 
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b. The subject fuzes, daring Phasos II and III, were assem- 
bled in Uark 27 Mod 4 inert projectiles and fired at service and 
proof pressures through the mocroflash box, past the ballistic 
synchro camera, dovm river for the purpose of obtaining photo- 
graphs of the plastic ogive during the early stages of flight. 
Twenty (20) rounds were fired in each of these phases. 

c. During Phase I, the projectilos were fired with tho fuze 
setting screw in the "on" position; and during Phases II and III, 
the projectiles were fired with tho screw in the "off" position. 

9. RESULTS AND DISCUSSION1 

a. A detailod firing record is shown in Appondix (A). 

b» Photographs of the projectiles in flight are included in 
Appendicos (B), (C) and (D). Photographs were obtained from 
either or both camera positions on all rounds except 9> 11, 12 
and 20 of Phase III, 

c. In Phase I, the experimental plastic ogive fuzes as well 
as the standard production fuzes exhibited a satisfactory perform- 
ance since twonty (20) rounds displayed 100$ satisfactory function- 
ing vs 1/4" mild steel targets at 45° obliquity and none of the 
forty-five (45) rounds tested exhibited apparent plastic ogive 
breakage. The twenty-five (25) rounds fired down river for water 
impact did not function 100$ satisfactorily, however, this per- 
formance was disregarded since the angle of entry was extremely 
low and the water was unusually choppy during the test. 

d. In Phase II, none of the photographs of Appendix (C) 
indicate distinct breakage of the plastic ogive, however, it is 
believed that photographs of rounds 11 and lo indicate some break- 
age of the ogive in the general area of the on-off switch. 

e. Distinct ogiv« breakage is noted on round 8, Phase III, 
in Appendix (D). Ogive breakago is also believed to have occurred 
during this phase on round 16. Tho test rounds of this phase were 
fired from 3"/50 Mk 21 Mod 0 Gun No. 7959 which was used in tho 
tests reported in referenco (e) and was believed to have been 
damaged in tho tost of Mk 30 Mod 3 fuzes reported in roforence (f). 
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f. in summation, the percontage of subject production fuzes 
exhibiting plastic ogive breakage docs net agree with the results 
of similar tests conducted and reported in reference (e). This 
variation may be due, in part, to the fact that the overall qual- 
ity of the photographs during this test wore not as satisfactory 
as those of roference (e) and therefore the possibility exists 
that some ogive breakage, which occurrod during this test, was 
not observod. Howovor it is believed that photographic quality 
is a contributing factor only and not the major cause of the 
discrepancy* 

g. During Phase II it was noted that Easy hash Machine Co. 
fuze lot 1078B differed in that the stenciling around the on-off 
switch was impressed and not painted in the manner of other avail- 
able production lots. Upon examining tho performance of this fuzo 
lot it was noted in roference (e) that ten (10) rounds from lot 
IO78B were tested and six (6) of tho seven (7) defective fuzes 
were from lot 1078B. In Phase II, it is believed that two (2) 
rounds (11 and 18) are defective in the five (5) rounds tosted 
from lot 1078B. This 60J& satisfactory performance is in general 
agroement with the 40J& satisfactory performance exhibited by lot 
IO78B in reference (e). Furthermore, it was noted in reference (o) 
and Appendices (B), (C) and (D) that the plastic ogive breakage 
appears to originate and tear from the general area of the on-off 
switch. 

h. This information has led to the belief that the plastic 
ogive of the Mark 30 Mo&  3 must be of borderline strength, and 
that when lettering (e.g. S.Q.) is impressed in the extremely thin 
portion of the ogive behind the on-off switch, tho plastic is 
weakened sufficiently to cause an extromely high percentage of 
plastic ogive failures. 
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ran p 

CONCLUSIONS 

10. a. It is concluded that the experimental and standard pro- 
duction Mark 30 Mod 3 PD fuzes assembled to 3"/50 Iflc 27 projectiles 
fired at service or greater pressures performed as followsi 

(1) The fuzes with experimental plastic ogives performod 
satisfactorily. 

(2) The standard production fuzes continued to exhibit 
plastic ogive breakage. 

b. It is believed that Mark 30 ifcd 3 PD fuzes with lettering 
painted on the thin portion of the ogive around tho on-off switch 
exhibit less ogive breakage than those that have"the lettering 
impressed into the ogive. 
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MI* 2 
FIRING ftftCRp UflftSB 1/ 

Muzz. Chamber 
Rd. Fuze Vel. 

it/?) 
Press. 

Win*) 
TarMt (1059 ft.) Fuze** 

MM. $SLx Type* ftStiSJl 

1 . Std. . 14.4 1/4"  MS 45° HO 
2 - Std. 2701 13.3 N 45e HO 
3 - Flaskcn 2688 13.1 II 45° HO 
4 - Std. - 12.7 

12.8 
II 45° HO 

5 12809 Rag 2698 n 45° HO 
6 3325 Cord 2683 12.5 11 45° HO 

I - Polyester 2667 12.5 11 45° HO 
- Std. — 12.5 11 45° HO 

9 - Pla skon - - tf 45° HO 
10 2303 Rag - - 11 45° HO 
11 3320 C^rd - - it 45° HO 
12 •• Polyestor - • 11 45° HO 
13 - Flaskcn - - 11 45° HO 
14 -. Plaskon - mm 11 45° HO 
15 12809 Rag - - 11 45* HO 
16 2302 

11678 
Rag - — 11 45° HO 

3 Ccrd • — 11 45° HO 
11678 Ccrd mm — 11 45* HO 

19 an Polyester - •» n 45° HO 
20 - Polyester - - it 450 HO 
21 •* Std. — " Down River Water 

Impact 
DUD 

22 - Plaskon m m it ft HOWI 
23 1280S Rag - m ti II HOWI 
24 3350 Ccrd - - it ft HOWI 
25 Polyester mm — 11 II HOWI 
26 - Std. m- • 11 tl DUD 

I - Flaskcn m. - 11 tl DUD 
2303 

11678 
Rag - fM 11 tl HOWI 

29 Ccrd - - 11 II HOWI 
^0 mm Std. - - 11 tl DUD 
31 - Flaskcn - - tt II DUD 
32 12809 

II678 
Rag - - 11 II DUD 

33 C^rd •M - n II HOWI 
34 •• Std. - mm 11 II HOWI 
35 -. Plaskon - ~ 11 II HOWI 
36 2300 Rag - - !l II HOWI 
37 3320 Cord - — II II HOWI 

CONFIDENTIAL 
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MK. I (Continued) 

Muzz. Chamber 
Rd. Fu2e Vel. Press. 

tf/in2/ 
Target; UOTOft.j 
Mat^               Wttt 

Fuze** 
&A No. Tyt>e* .action 

38 - Polyester - - Down River Water 
Impact 

DUD 

39 - Std. - - ti DUD 
40 - Plaskon • - it DUD 
41 12809 Rag - - it DUD 
42 2320 Cord - - it DUD 
43 - Std. - - tt DUD 
44 m Plaskon - • ii DUD 
45 12809 Rag — — ii DUD 

NOTE i 

Type" *t 

Std. s Standard Production Lot AOP-83 Manufactured by the 
Arkansas Ordnance Plant 

Plaskon = Plaskon Plastic 

Rag    = Rag Filled Phenol Hastic 

Cord    = Cord Filled Phenol Plastic 

Polyoster= Polyester Glass Filled Plastic 

Fuzo Action"*! 

HO  a High Order Detonation on Target Impact 

HOViI = High Order Detonation en Water Impact 

DUD = No Fuzo Action 

CCNFIDEWTI.iL 
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InBLE II 

FIRING RgCQRp (PHftgE W 

Rd. 
Ko. 

1 
2 
3 
4 
5 
6 

? 
9 

10 
11 
12 
13 
14 
If 
16 
1? 
18 
19 
20 

Fuze* 
JflJL 

AOP-35 
11 

11 

11 
11 

EW-1078B 
11 

AOP-35 
EW-1078B 

HOP-35 
EW-IO78B 

AOP-35 
11 

11 
11 

EW-1078B 
HOP-35 

Chamber Uuzzlo 
Press* Velocity 

tt/9) 
15.2 2730 
14.2 2737 
16.3 2967 
18.8 2965 
17.5 2894 
20.3 30X6 
16.9 2808 
16.0 2810 
19.3 — 

19.4 2981 
20.5 2999 
20.6 — 

19.0 2989 
19.3 2994 
20.6 3006 
20.5 2977 
15.4 2794 
14.6 2776 
15.3 2772 

2780 16.0 

•Fuze Let 1 AOP-35      = Arkansas Ordnance Plant Lot No, 35 
EW-IO78B = Easy Wash Machine Co. Lot 1078B 

CONFIDENTIAL 
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Test cf Point Detonating Fuzo Mark 30 Mod 3 

Rd. 

l 
2 
3 
4 
5 
6 

9 
10 
11 
12 
13 
14 

11 
11 
19 
20 

TjofiLB-IU 

F^IING RECORD CHIASE III) 

Chaobor 
Fuze Pressure 
LaL. 

AOt-83 15.8 
n 18.0 
it 18,0 
it 20,1 
it 18.6 
ii 19.9 
ti 20.8 
n 19.2 
n 14.5 
n 20.6 
n 18.8 
ii 18.1 
ii 15.0 
M 15.9 
II 14.3 
II 14.7 
II 14.4 
II 15.1 
II 14.9 
II 16.2 

Muzzle 
Velocity 
(f/g) 

2697 
2923 
2905 
2953 
2915 
2933 
2939 
2941 
2732 
2951 
2940 

2708 
2707 
2691 
2745 
2727 
2750 
2729 
2806 

> 
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