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2.0

INTRODUCTION

This report covexrs 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-T75-C~0092
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 characteristics

of the fuze which might result from the present method of seal~
ing, e.g. induction soldering..

Prine consideration was given to maintaining the exact mechanical
and electrical operating element configuration of the existing
fuze. Thus, proven performance characteristics, supported by
teat data accumulated over several years production, will not

be changed by the cover and seal modificationm.

‘The design deacribed 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;f

DESIGN DESCRIPTION

Comparisons between existing and proposed designs are illustrated
in Figures 1, 2 and 3. The existing design 8879484, Ref 1, asee
Fig 1 accomplishes the receptacle and receptacle and plate
asgembly 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. While this arrangement oprovides 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 flux
fumes énd 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 and
receptacle and plate assembly to the fuze., The design utilizes
an elastomer "O-ring" installed in a gland or groove located

on the periphery of the fuze cover (see Fig. 2). - Radial
compreasion between the bottom of the seal groove'and the fuze
body wall provides the proper sealing action. The male-

femaie "O-ring" seal design was chosen over the face type since
its application permits retention of the existing fuze body
with only minor modifications.




To maintain the overall fuze dimensions, provide for cover
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 O-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 "O"-
ring selected MS9068-20 (see Fig 4) is a standard size and
readily available. Military Handbook 695 (Ref 6), which
sorts synthetic elastomers intc three groups according to

age realstance, liats silicone in the up to 20 years life
group., These liats were compiled from the results of con-
trolled laboratory studies of many years duration.

Dimensions for the O-ring and corresponding groove diameter,
plug diameter, and groove width, were determined from the
Parker Seal Company O-ring handbook (Ref 7), using the

modified fuze housing bore as the baseline.

3,0 EVALUATION PROGRAM

3.1 Test Samples :
?our prototype fuzes were fabricat~d and assembled per Figure 2

using the new geal. All parts contained in these fuzes are
identical to the existing M1139 fuze with the exception of
the following:
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3.2

Fuze housing, (8879486 Ref 8) modified to accept

new receptacle and plate assembly and O-ring
seal,{See Pigure 2).

But, (8879487 Ref 9) modified +tn provide additional
clearance for the fuze output wire (See Figure 2),

New receptacle and plate assembly containing the exist
ing receptacle with "O" ring mounted to the new

cover plate and sealed using loctite. (See Figure 2).
New O=ring (MS9068-20) and mounting screws (MK 16995-1)

The fuzes were assembled and inapected ueing existing Lance AK
procedures and Military Specification MIL-F--48306 (Ref 10) as

applicable.

Evaluation Tesiing
Ele. .ical and environmental testing was conducted as follows:

Je2e1

Electrical Teats: Electrical Tests per MiL-F-48306

were perfrnrmed prior to and after each environmental
test. Tests were per the referenced paragraph of

MIL-P=-48306 as follows:

A. Insulation resistance para. 3.5
B. Capacitance para. 3.6
C. Output voltage para. 3.7

! _..‘
st
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3.2.4

All eleotrioal requicements weie met both befure and
after each environmental test, A sample data shewi

is inoludced as Appendix A.

rous fepk Togtst: The effevtivness of the V=ring desl
was avaluated by performing grouw ledk Yests and ghinerve
ing for bubbles in movorddance wivh MIL«UTD=UOVE, wetliud
1128, teot oondivion B, Lesk VYests were perfuviued
prior to and after subjeoting the fuses Yu Vespeseiure
and humidity, and dmpact ehook Yeulmw pur MlL-Fedu3Iue,
The fuwes were leuk Yedted by wvubvierglug Ylew L willuvue
odl at 2590 (77°F) tu & dapth uf 1 Luul Leduw Llie wuy-
fuoe. A vaouum wadg then drawn vver Uhe Lath U o preus
gure of 1.9 in of weroury Lod 1 wliuube, The veyulies=
ments of MIL=UMD=L0OV ware met during edili Vel e
elaoyrionl tests (vee purd ¥.id.1) were wuvuesulully

ropeated alter euoh leak taat,

The four impaot fuped wers pluved i1 & Lewl oloudbie sl
gubjeoted tov toeuwperature and hwaldity tedle per Ml
48506 para %.8,5 for 14 dayy uver o Usmperabui'e rdige
of «65°T to +165°F, Grous laak (sae para 4,.0.0) ad
alectrioul teste (see para ¥, ,1) were poviuviued afiws

the completion of Yemperature humidity testiug,

Impact Shogk Menhs
The four impact fuuew were subjevted to lupawut whvok in

accordance with par. 3.8,0 of MIL~-W-iti406, Phe fudaed

Y
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woré mountod and tested simultanenusly with the Lance
AKX inmphot Jluze production samples using a comuon
fixbure and procedure., The fuzes were subjected to a
ghoak of 50 gravity units (g's) +5 g'a, three times
in saoh duration along the longitudenal and transverse
axis (2 planes) for 11 millimeters. Gross leak tests
and eleotrioal tests were successfully performed after
the impaot shook tests.

4.0 QONOLUSIONS

A8 a x»epult of the eleotrical and environmental testing of
four protobype modified impaoct fuzes,it ocan be concluded that
the modified Luze domign (see Tig 2) is capable of meeting
the eleotrical and environmental requirements of MIL-F-48306,

The prewent M113%9 fuse has over the years proven itself to be a
tase and reliable oomponent of the Lance Miswile and it is not
the intvention of thiw report v imply that it needs to be re-
plenaed, however, thls investigation has shown that the modified
fuse design meete all the requirements of MIL-F-48306 plus
offors tho advantag of not uwing induction soldering to achieve
ita environmental wseal. The ablility to maintein environmental
integrity without resorting to the high heat,required by
induotion voldering,mskes the rew design more reliable. There-
tore, 1t ie recommendedthat consideraticn be given to use of

the new design oconcept for any pcmeible future ILance produc-

tion contraots or for any other new missile programs. It
10

1
ST ATEARNAE VIR #9018 o




YTME -
u
) ig also recommended that the present M1139 fuze continue to
S be used in any fielded Lance units and for the current Lance
i i Production Program.
-
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APPENDIX A
Acceptance Test Procedure Data Sheet
for Modified Impact Fuzes M1139
Serial Nos "xﬂ’ "0"’ "Aﬂ & !lBﬂ

B

m
4
3
4
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ACCEPTANCE TEST PROCEDURE (ATP) DATA SHEET

k . " e e ” Y
Fer MooIFIED TMpacT FUzes mIISS sk 'x:. o, A &8

- 4 J

4

GD. SHEKLY or
P oava sveey L or _2
PART NAMNE
accerven [ J 1 J IMPACT FUZE D139
Lec cust. . [PART RO gg9404
aexcreo L J L ‘ ] [rrOGRAM LANCE
REQUIREMENT ' ' WLIECT | ACTEPT |
PARAGRAPH NUMBER o MAX unTs recomo® | () {,9__‘
seaar ¢ 2.12(F1) | 20 MEG - MEG OHMS 2_20]\4
O 21282 - ‘ /o
A 220 - %‘/ -/
B 1200 - >20 M /[
2.12(F5) - ]'
2 12(F6) ‘ - i
SOL(FD P |
1.12(v8) - -
2.12(r9) - .
2.12(r10) - £
X 3.7 95 pt | 125 pf | camacITY ni.d v
O 3.1¢¢2) 083 l'jf
A 3y '109.7 ‘/1
B 3.7(v4) [12. /
J.T(FS) .
3.7 (F6)
3.7(F7)
3. 7(F8)
3. 7(F9)
3.7(F10)
$ RECORD WHEN APPLICABLE NA. DENOTES NOT APPLICABLE.
e 15C WM.




o ACCEPTANCE TEST PROCEDURE (ATP) DATA SHEET
|0PERM'OR DEPT DATE ao. PT-23031-044 REV E
* (LEC WSPECTOR BEPT DATE oD. sMEET __1b _ of _16
-y
SERIA , 2 2
L MO SECORD ON BACK OF PICTURE DATA SHEEY oF
r - — PART NAME
A ,
CCEPTED IMPACT FUZE XM1139
LEC CUST. AR N
PART NO. P
REJECTED | ] L J PROGRAM LANCE
REQUIREMENT REJECT | ACCEPT
PARAGRAPH NUMBZR MIN. MAX. UNITS . RECORD* (V) @2
4.10.1 3 NA - -
4.10.2 20uSEC/CM NA - -
4.10.3 UPPER Fm 1v/cM NA . -
LOWER [BEAN 20v/cM N - N
4.10.6 UPPER BEAM 2,125V 2,375v VOLTS RECORD ON BACK i
0y 1 —
. 4.10,7 LOWER REAM* 250VP - VOLTS PEAK OF PICTURE
a T/o08
- /60y S8 v
,A jﬂm
o /4 | ol
A " v
B 7 v
k"“.'w‘
*READING 1S OBTAINED BY HU’I?IIPLYIXF (VOLTS pq CM MULTIPLERR X SCREEN pxsrmmgc
CM X PROBE MULTIPLIER)|

* RECORD WMEN APPLICABLE. NA. DENOTES NOT APPLICABLE.
FORM LEC 182-2
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