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CONFIDENTIAL ,IPO "EP0R?...Oe -951

Pilot Production 'of Point Detonating Fuse
Nk 78 Hod 0 for-20mm kAmuni ion ..

1. This teat was conducted to. dtermine the.functiofting per-
formiance and sensitivity at &-pilot lot of Mk 78 Mod O-point
detonating fuzes at various conditions and to determine the
disttnee from the mussle whre th fuse t, armid,

2. It is concluded from the results reported herein that the.
subjeet point detonating Mk 78.Hod 0 fugs as asseabled, in the
T39E3 tetryl loaded 20ma projectiles

a. Gave a functioning performance not appreclably di'ferent
from that previously exhibited by the experimential modelIP-50.A
fuse.

b, Functioned satisfactorily with striking. volbeitles trom
1650 to 3300 ft/sec against O0O20 243-T4 aluminum alloy.at obliq-
ulties of 0° 300. 609* 70' and 80P and, also agtinst all other
heavier targets employed at obliquitiee up to and. inclUding 60o.

* .. **.

a. Functioned unreliably at striking velocities from 1650"
to 3300 ft/see against targets Of 01125 245-T4 aluminum alloy
and 0V125 mild steel at obliquities of'709'Ond 800i

d. Showed no fuse action'against 07020 blotter papoer aat 0O
obliquity or when fired through a heavy rain.,*

a. Detonated instantaneously (without delay) whenfuse action
occurred.

f. Was not'armed at 2 feet from-the gun muzsle.but was fully
armed at 3 feet, as fired with a musszle velocity of 3300 ft/see
frnm a 1/25 caliber tvist barrel.*

g. Gave no bore or flight premature detonation s when 'fired
as single rounds from an accuracy type barrel,.although one (1)
fuze broke loose from the prijectile in the gun barrel...,

'oLBest Availabre Copy
Best .
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CON FIDENTTIAL NPG REPORT NO* 951

Pilot Production of Point Detonating Fuse
Hk 78 Mod 0 for 20ma Asmunition

111-TRO011C.T! 0?

I . AUT)IOS*'TT

The subjett test was conduct.u u.•daet reforence (t), Tss%
Assignment NrG-Re2b-327-1-520 as authorized by and in accordance
vith references (b) and (a).

2. REtREUNC1S:

a. BUO3D ltr Re2b DBLbJn ?4P9 3er 23945 of 4 August 19M
to NAVPROV

b. .IOL .TX 19452 of 4 September 1951 to UAVPROV
0. HOL ltr TIFtDELzmv HPIHOL/XI-1(1251) Set 4151 of

17 U3ptembor 1951 to HAVPROV
ds MPG Report Vo, 7f2 ot 19 Ma'y 19sb

3. BACKGRqOU80%

The point a eoenating fube as toated herein was de)ignated the
ok 78 Hed 0 fuse in May t951. Prior to that ti"e the use f was
under mivhloptent by the ai vAl Ordniice Laboratory w nd was known

as the P.D. Pute XP-teA. Reference (d) raportr t the rtsults at
fUructioning tests on the experimsntal model. Sveral d inor changrewere Incorporated to giong from the oxperimentAl model to the pro-

duetton model, to view of these dhonboo and the need e or cop tnonettoot information * lpt of 1000 *Vt. 7-0 fti%&s a3 m anufaotured by

beridan rIncorporated wab ryeevod 4t t.4e Naval Ord.nao Laboratory
for a tseAsbl and ustee. to$ report eov rh functioning teot@ ofthese fuzes as requested by piragraphs 4 (&)$ 4 (b)v afid 4 (c)(11)
of reforence (c). Pilot prolue'.1on as listed in the title of this
report might be misleading. Tish• i clarified when it is known
that the fuses at tested horoin are not the first lot fro:* a given
production Eline but rather the first fitzat Ilk 78 Mod 0 ,hihwere
manufactured by Heridi~an and assembled with explosive components

by 11aval Ordnance Lxboratory.

4. OBJE;CT OF TEST-:

'This test was conducted to do,,ernine the functi•oning parforrianc.
4nd sqnsitivity of the zuboA.t tik 78 ,!od 0 1 un it viriout cvn-
d.tion anrd to determine the li-tance frna the ,u-zle where the f'uz.

.ENTI ,ALd
PPVf Irme

" li £ t ' . ? T' :



COSFIDEUTIAL NPG REPORT NO. 9ý1

Pilot Production of Point Detonatin4 Fuse
Hk 78 Xod 0 for 20a= Awaition

5,- PIRIOD Of TEST:

a. Date of Authorising letter 4 September 1951
b. Vatu~aterial Reocived 4 September to

26 November 1951
0. Date Comwenced Teat 4. September 1951
d. Date Test Completed I8 Decsuber 1951

6. REPRESEUTAfVES PRESIATs

One or more of the followin$ representatives vitnessed ill
ballistic teots reported herein vith the exception of tean (10)
round* tired througb rain on 8 and 18 eoceaber 1951.

Mr, D. t. Lord Saval Ordnanao Laboratcre
Mr. C. A. Brow•nta Vav-al Ordnanee Lortory
M4r. S. A. Buck Saval Ordnance Laboratovy
Mr. E. L. Morean Naval Ordaaae Laboratory

~r. K. uTaslitt Oavil Ordnance Laboratory

7. D3CRIPTION OF 0 TEML UNDW TMT.

The point detonating tftse Hk ?6 Mod 0 as tested herein tS
d4scribed in detail in Burosu of Ordnance dravines 959705 throug42
?59723, 9$9733a 883614v 801615l and 883616. It. is a dies-rotor
fusev armed by s*t back and *pin with a 41rett attion firing pin
restrainod b7 & s$esr wle-9,ent 4 Some fusee were provided vith
shear wires of gauge 070)1. rathor than the inte•n•ed 3-rvtco trpe
of 07051 gugep to par=it arcing whon firod at vcoleatos loweor
than service.

"'" 77e 7-77-1114tI ~ .



- ."..REPO3T NO. 9,51

Ptlt.4 o. s.D Detonating Fuze,

A ---- .M 78 Mod 0' for-.20imm Ammuritiork.. -

8. DESCRIPTION 0F TEST EQUIPMENT:
a 1. Pjectiloss

20mm T39E33 Tetryl loaded, Lots P. A. 4678 and P. A. 5992

"-b" "Guns, Case Powder:

*60/20 Accuracy Barrel No. 426s 603 length, 1/25 twist,*
fith T20 caa.'. a~nd4 IR 4903 powder.

e . T-r.t-

(1.) ~3lot~ter paper, Chipboar4 (OV140-.5 lbs/ft2), Boaver-
s rtoard (oV190-.58 lbus/ftz-).

() Aluminum Alloyp 24S. T4 clad in thickness of V0to2.

* 0) Alumi,~us, -35414 in thickness of 01020.

-(4) Alumin~um Alloy, 21.S-T4 in thicknesgse~ of 0V020#
O'J032* r125 and OVO9.

(5)- .Cod rolled strip steel in thicksness of 0V125 iPw
"d!Ad' softatempoar at Rockwell B har /noss.45±7.t

d. A 160 range -with armor plato butt..target mountig& jig
ad velocityr measUring equipment.

9. PROCEDURE:

a. Functioning..and Sensitivity Tests.

With the ivoheurronce of the representatives pr.0sents
20mm T39E3 totryl 'loaded projectile~s with.Mk 78 Mnd 0 fuzes we're
fird with propellant' chargos determined to give three different
velocitie's "comprising service velocity for the gun used., A~nimum
-veoncity obtiajnable which would consistently break the 01.1051 gauge
sh"ar wire, and minimum vol' city. -btainabls which would cmn.
I(istently breaktho 0V031. gauge shear wire. The service 02harge
gave striking velocities of t32e50 ± 50 fte at 160' from the
"part.icular gun empl"oyed. The men.ii n striking velocities at 160t
wora 2650.41 50 ft/sec for fuzes %_ý.h OV051 ga~uge shear wires *and
1756 A '100 ft/sec for fuzes with o0l0o gaug&.shear tires. Rounds
wr~ra .!rod against targeti as given in* paragraph 8c 3tt at various
obliquities. Tn rdditine ton () .repreunds wenae tirvd thrstgh rai

r 1.ucatcd ra'in riitb service veYlocityr. Detailnd cusnditi.r,3 .uf
shojt witre, '-yn in' Aboiaiwhchwul cn.

pr,:; l~ Frn T ~lyd TZIo Tl u strkin Leoiist10



CONFIDENTIAL NPG REPORT NO. 951

Pilot Production ut Pnlnt Detinating Fu.o
NHc 78 Mod 0 for 2Oma Ammun~ition

SPa l o ft " .6

b. Arming Distance Tests.

Rounds comprising the Tg9E3 tetryl loaded projectile and
the Mk 78 Mod 0 fuze (O051 3hear-wire) were fired vith service
propellant charges against OV032 243-T4 aluminum alloy plactd
2 feet and 3 feet respectively from the gun muszle. The details
of test are given in Appendix (A).

10. RSULTS AND OISCUS$ION:

Ia. Results 9or all tests are given in detail in Appendix (A)
and photographs of typical impacts are contained in Appendix (B).

b. Functioning and Sonsitlvfty Tests.

"(1).' The re4sults obtained using the Nk 78 Mod 0 fu-e and
the T303 tethy loaded projectile are summarized belows

OO:!•I DET I&AL.E(cuatrY I:iFORi.A'rIo:1 6
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C.NFIDETIAL .NPG REPORT NO. 951

Pilot Produ~ctLon of Poiftf .Det.onatingj Pus*
14k 7ft M(od'0 for 2Ooa Ammunitibn-

formane. of the subjiot:Hk 78-0 tuse against all.tarlots (with
the exception of rain# tijotto~r .par.er, .61020a.3.-Hl11 aluminums, and'
taig'ets 2' -from guz musize) at str~iktr.4 *Yolo2itio-i of 260C to
1300 Ct/sec was 10"% at- 0' and 30o obliquity and 174 4t 60'
obliquity.. The fie functioned 100% at 70° %nd-80* obliquity
Against a thin targot, 0V020i 2.4Sm4aluminum alloy* 'Thc per-
formance against hoa'vier tar at*$ ot 0'J25*2453'4 aluminua alloy
and 0?125 mild steel) was 672 at '70' obllquI.ty'nd 25% st 00'
obliquity.

(3) At low, striking velocities (1750 t 100 ft/see) the
functioning performance was 100% against all targets at 00 4hd 300
""bliiuity, At 60, 700., and S. obliquity- -he fi•z. fuq"-tioned 10%.
againstD&thin target, " "020 243"U_.Aluminuu alloy. but against
tai, t-'of 07125 2434-T aluminum illoy and- heavier functioned 80%'
at 60'. obliquity,, '30%at' 70' obliqui~ty$ and 0%*-at 300 obliquity.

(0 .able I shows that'the Animum.Iigit thickness o.
243-TI aluminum 4il~o* on which tilt subject M4k 79-0 fus.e would
der.onatM conuistintly vas its than.0oo020 forndb.iquitioe up to
and-. ialu4~ng 90* &t 14triking velocitieu from 1650 t-1 3300 ft 'sea.
The f iniunt sensitivitylimit .thi7O kne•s- at .0' obliqtWAy for strik-
ing velxcitieo of 370' t'50 ft/sec 'of soft Pure', aluminumn Is con-
4ir~ede greater than 020 sixict only 40X funotining. occurred aon
O000 3$/S-1I O aaluminum, and the m onimu usensitiyit .limit, a paper-.
c'an'be -aý between OtiC20' blotter paper (whsr.. 'no' filss ction was
obtained) and OVI140' ahi,06oard* (wghere -100% functia~ning 'occurred).

(5) The rnaMximU& t04.kneiss of 245a.44which would otruit
reliable -fuze.. act at 70'atnd .80i Obliquity, appeared8 Uc be
between 0tJn0 20 -(whe!- 100% functaioned) and TV125 (where uer-.lable
funotioning w,.s obtaid)..-

"(6) Atlthogh Appeatdik (A) l .stas r(cilts of firings of
45 rounds onn 6 September n 951w.nd 26 rounnds on 2t.Septembers1951
theseresults are not cont ained in o•lumry,•Thble 1. in view of'
the fact that these. rounds 'ontined fuzes with .e1iehtf.u j different
design feature's primarily involving the dtonator. Ac t i matter of
interest the fusen teoted, on.h t September 1951 performeA very
poorly'. These fumejs were reported to. have detonfators tbat wvere
loaded bynpreae nsing to'ltop rather than loaded0by putesing .to A
givhn line pr~ssre such as' ethloye4 on other debit' ntors usod in
fiuzes tested herein.

CONFIDENTIAL.
02. -I T Y' a uO n 14 10p



"CO•1IDENTIAL NrG REPORT NO. 951

Pilot Production of Point Detonating Fuss
Hk 78 Xod 0 for 20mm Ammunition

o. Arming Distance Test,

The resultg.of armingdistanee tests arc also summarised
in Table I. The ten (10) rounds fired against an OV032 243-T4
target 2 feet from the Sun mussle exhibited no fuse action whereas
the five (5) rounds fired against an07032 243-T4 target 3 feot
from the muzsle detonated on the target.

• . PARTSD

11. It is -concluded from the'resultsreported herein that the
subject point detonating Nkc 78 Mod O. fuse.as assembled in the
T39E3 tetryl loaded projectile:

a. Gave a funotioning .prformance not appreciably diftorent
from that.previously exhibitod by-the experimental model XP-5OA
fuse.

be Functioned satisfaotorily with.striking'velocities from
1650 to 3)00 ft/s*o against OV020 225-T.'aluminum alloy at obliq-
uitios of 00., 30'. 601' 70*'and 80* and asio against all other
heavier targets employed .at obliquities up to and including 60'.

0. Functioned unreliably'at fitriking velocities from 1650
to 3300 tt/seo against targoti of 09125 24S-T4 aluminum alloy and
01125 mild steel at obliquities of ?0" and 80".

d. Showed no fuse action against 01020 blotter paper at 00
obliquity or when firo.d through a heavy. ra•n.

e, -Detonated'instantaneously without delay when fuse action
occurred#

f, Was not armed at 2 feet from the gun muzzle but was fully
armed ht 3 feet, as.fired with a muzzle velocity of 3300 ft/sec
from a 1/25 caliber twist barrel,

ig Gave no bore or. flight premature detonations when fired as
single rounds from an accuracy typo barrel, although one (1) fuse
broke' loose from tho projectile in the gun barrol.

CO•FIDEIOTAL
3ECURITY .IIFORMAT.Ofl 9



CONFIDEnTIAL NPG MEPORT 10o. 951

Pilot Production of Point D3tonating Fuze
Mk 78 Mod 0 for 20mm Ammunition

Tho tests upon which this report is based wvre conducted by:
Do T, CRAY# Ordnance Engineor

Liaht Armor Battery Piping Director
?orminal Ball1sti*s Dopartmont

J, J. GLANCY0 Ordnance Engineer
Light Armor Battery Ottfier
Terminal Ballistics Dopartmant

This report was prepared by:
J. J. GLANCTY Ordnance Engineer -

Light Armor Battery Ottecer
Torminal Ballistics Department

This roport was revioved by:
V. B. ROBERTSON, Lioutenant Commander# USX

Torminal Ballistics Batterits Officer
Terminal Ballistics Department

R. He LIDDANK, Director oa Research
Terminal Ballistics 0opaptmont

R, T, RUDLE# Lioutonant Comander, U30
Terminal Ballistics Officer
Terminal Ballistics Dopartment

Co C.'BRAMBLS, Director of Resoerohp Ordnance Oroup

APPROVED: IRVING To DUKE
Roar Admiral, USX
Commander, Naval Proving Ground

' C. T. Mk R' .. .

Captainl, USN
Ordnance Officer
By direction
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U0 so NAVAL PRO-VING GROUND
DAHL REM6 VIRGINIA-

Second Parital.Repaot'

on,

Pilot Production of Paint Detonating Futo

uh .78 Mod 0, tar. 20= Ammunittioja'.

This wep otf ig transmitted toly 7oit fo mt o n" i cAddition"l 10f@mtitOn may be 'obtalang4b d~sn

Tab tcjophons extgslou is 82471 or~8~~ ~t
DCkp3rt~zent orDt~ebhng.

Projoet No.: 1MG-Re2b.32?-1-.52
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CONpFIENTIAL NPG REPORT? 30. 95

Pilot Prod~uction o.-PoInt"Dotonatng FPuo
$4k 78 Mod 0 tor 20ram Ammunitian -

Ex~lsnatiohi of S3ymbols Used-ii _.Tesgs.,

HO Hltgh Order Dtonat•ion

HFA - No Fuze Action

BOW. -Back Wll hf St•oel Butt
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a& -f 4D ' 0A -M f W aM - 0 4MI t'
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