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1.0.INTRODUCTION

iThs report covers results of a study to design and develop

an alternate configuration for the enclosure seal of the M1139

fuze. The study was conducted under contract DAAA21-75-C-0092

wit icatinny Arsenal, as defined by the work statement, task 15.

The objective of the study was to improve the method of sealing the

fuze by preventing possible deterioration of wire termination

and/or possible degradation of the operational charaoteristics

of the fuze which might result from the present method of seal-

ing, e.g. induction soldering.

Prime consideration was given to maintaining the exact mechanical

and electrical operating element configuration of the existing

fuze. Thus, proven performance characteristics, supported by

test data accumulated over several years production, will not

be changed by the cover and seal modification.

The design described in this report eliminates the application

of heat sealing the receptacle and receptacle and plate assembly

to the fuze body. The design makes provision for mechanical

fastening of the receptacle and plate assembly in conjunction

with a silicone rubber O-ring seal.

2.0 DESIGN DESCRIPTION

Comparisons between existing and proposed designs are illustrated

in Figur 1, 2 and 3. The existing design 8879484, Ref 1, see

Fig I accomplishes the receptacle and receptacle and plate

assembly attachments and seals by solder bonding. The assembly
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sequence, necessitated by the existing design,, requires,

1) soldering of receptacle (8877758, Ref 2) to the receptacle

plate (8879494, Ref 3), 2) soldering of the output wire

(8878741, Ref 4), to the receptacle (Ref 2), and 3) soldering

the receptacle and plate assembly (8879485, Ref 5) to the

fuze body. Whbile this arrangement provides for a relatively

permanent and effective seal., extreme care and control are re-

quired to prevent adverse effects from excess heat on:

the receptacle elements, on the receptacle and plate assembly

to fuze body solder joint, and on the integrity of the "blind"

receptacle wire solder termination. Fuze elements are -also

subjected to the possibly deleterious effects of soldering flu~x

fumes and flux residue since venting and cleaning are not

possible after the final soldering operation.

The elastomer seal configuration eliminates the necessity

for using solder, flux or heat to attach the receptacle andI
receptacle and plate assembly to the fuze. The design utilizes

an elastomer "0-ring" installed in a gland or groove located

on the periphery of the fuze cover (see Fig. 2). -Radial

compression between the bottom of the seal groove and the fuze

body wall provides the proper sealing action. The male-

female "10-ring" seal design was chosen over the face type since

its application permits retention of the existing fu~ze body

with only minor modifications.
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To maintain the overall fuze dimensions, provide for covtr

mounting hardware, and to minimize cost, the cover design

makes use of the same hexagonal stock material from which

the fuze housing is currently manufactured.

The choice of material for the 0-ring is silicone and it was

chosen for its low permeability rate, compression set re-

sistance over a wide temperature range and its ability to

maintair its properties in a radiation environment. The "0"-

ring selected MS9068-20 (see Fig 4) is a standard size and

readily available. Military Handbook 695 (Ref 6), which

sorts synthetic elastomers into three groups according to

age resistance, lists silicone in the up to 20 years life

group. These lists were compilod from the results of con-

trolled laboratory studies of many years duration.

plug diameter, and groove width, were determined from the

Parker Seal Company 0-ring handbook (Ref 7), using the

modified fuze housing bore as the baseline.
I

3.0 EVALUATION PROGRAM

3.1 Test Samyles

Four prototype fuzes were fabricstrd and assembled per Figure 2

using the new seal. All parts contained in these fuzes axe

identical to the existing M1139 fuze with the exception of

the following:
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a. fuZe housing, (8879486 Ref 8) modified to accept

new receptacle and plate assembly and 0-ring

aeal.(See Figure 2).

b. Nut, (8879487 Ref 9) modified to provide additional

clearance for the fuze output wire (See Figure 2).

c. New receptacle and plate assembly containing tho exist-

1ng receptacle with "0" ring mounted to the new

cover plate and sealed using loctite. (See Pigure 2).

d. New Oirring (MS9068-20) and mounting screws (MK 16995-I).

The fuzes were assembled and inspected using existing Lnce AX

procedures and Military Specification MIL-P--48306 (Ref 10) as

applicable.

3.2 Evaluation Testing

flet Aical and environmental testing was conducted as follows:

3.2.1 Electrical Teots: Electrical Tests per MIL-F-48306

were performed prior to and after each environmental

test. Tests were per the referenced paragraph of
MIL- -48306 as follows: N
A. Insulation resistance para. 3.5

B. Capacitance para. 3.6

C. Output voltage para. 3.7

hi
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wero meouted and tested simultaneously with the Lance

AX imraowt fze production samples using a common

fixture and procedure. The fuzes were subjected to a

aho'ok of 50 gravity units (g'e) +5 g's, three times

in eaoh duration along the longitudenal and transverse
Axia (2 planes) for 11 millimeters.. Gross leak tests

azd electrioal teats were successfully performed after

the imUpaot *ook testa.

Aa a reuult of the eleotrioal and environmental testing of

four protobype modified impact fuzes,it can be concluded that

the modifieo fuza design (see Vig 2) is capable of meeting

th eleotrical and environmental requirements of MIL-F-48306.

W•ih promnt MW139 fuze has over the years proven itself to be a

waiev and reliable component of the Lance Missile and it is not

the intention of this report t imply that it needs to be re-

•)l,•ad, however, thIs investigation has shown that the modified

fuwo dosign meets all the requirements of MIL-F-48306 plus

offeru the ad-rsntag of not using induction soldering to achieve

itu environmental seal. The ability to maintain environmental

iitugrity without resorting to the high heat,required by

induction uoldering,makes the rew design more reliable. There-

foroe, it io recoumendedthat oonsideraticn be given to use of

the new design concept for any possible future Lance produc-

tion contracts or for any other new missile programs. It

10
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is also recommended that the present M1139 fuze continue to

be used in any fielded Lance units and for the current Lance

Troduction Program.

SP•EEBNOES

S . Picatinny Arsenal Dwg. 8879484, Puze Impact Atomic Weapon: M11139

a., , 8877758, Receptacle, Electrical:
3 . ", " 8879494, Plate, Receptacle

4. " , " 8878741, Wire

5. 8879485, Receptacle & Plate Assembly

6. Military Handbook 695

7. Parker Seal Co. 0-Ring Handbook

8. Picatinny Arsenal Dwg. 8879486, Housing

9. 8679487, Nut

10 "O. "Military Specification: Fuze Impact,
Atomic Weapon: X11139
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ACCEPTANCE TEST PROCEDURE (ATP) DATA SHEET
Fc~ ~o~u'~i~ z-icr mw's vsi11Z "x"a A I

i~pl•amai _•T M'P-23031-0i4 K A

SATA cIhE -A

"PART NAiE
, t- IMPACT IU DW1139

LEC CUST. PAW NO. 8S7946A

EJECTIED PMOAM uc
"IN MAX. •C

REQUIMIMENT ll~F~l A• EP

PARAGRAP NUKM 20Mmm_ OEparoLe. 2.12~u (Fl) 20. ME wern (i) >
2.12 (F2) z ..-

A •2.12(73) - - I "/

1.2 (re)13 2.12 (F9). - -- --

2.12 (Flo)____ __

.'. I l(7•)

3.'(F2)

3. l1, (F3) _ _ __ _i

2.12 (7O) "
---,- - -i

2.12710V ) ______ 1

3.7(41) 1

5 3.7(7) -

•,- ! • ~.3 7 (F8) H l

3._7 (F9)

3.7(FLU)

"" MIEE W%!E APuIA.LE NA. DENOTrS NOT APPLCAIL.

1 IL,, ,.,A-1



ACCEPTANCE TEST PROCEDURE (ATP) DATA SHEET

OPERATOR DEPT DATE PT-~23031O044 ItE 5
LCISETRDEPT DATE 14D Of 14......

SEOUAL NO DATA SHEET 2 fl 2
RIC=~a ON BACK OF PICTMJR

ACCEPTED______PATNE
IMPAeT FUZE 2(I139

LEC 887946K
REJECTED PROGRAM LANCI

REOU1WEMENT REJECT ACCEPTT
PARAGRAPIN NUNRER MINW. MAx. UNITS REC * (A...L .. L

4.10.1 F3 - -

4.10.2 2OuSEC/OI - -

4.10.3 UP?ER BEAM IVIcm NA -

LWER BEAM 20V/CM N&

4.10.b UPPER BEAM 2.125V 2.375V VOLTS RECORD BACK

4.10.7 LOWER 8EAMk 250VP - VOLTS PEAK~ or P11Mt

*REAING IS OBTAINED BY MMJVIPLYII (VOLTS PE CH MULTIPLER X SCUUJ DISPLAYII

k ~4 CM X PROBE MULTIPLIER).

* RECORD WHEW APPUICAILE. NA. DENOTES NOT APPLICASLE.
FORM LEC 182- 2


