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MILITARY SPECIFICATION SHEET

MAINTENANCE KIT, ELECTRICAL CONNECTORS, CONTACTS, AND CONNECTOR
AND CABLE ACCESSORIES. MAINTENANCE KIT FOR PAVE SPIKE SYSTEM

This specification is approved for use by the Department of the Air Force,

and is available for use by all Departments and Agencies of the Department
of Defense.

The requirements for acquiring the product described herein shall consist of
this specification sheet and the f1ssue of the following specification listed in

that issue of the Department of Defense Index of Specifications and Standards
(DODISS) specified in the solicitation: MIL-M-83521.
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MIL-M-83521/4A(USAF)

MAINTENANCE KIT

(1) wM83521/4-01 - Tool case assembly plus all tools.

PARTS LIST:

(1) M83521/4-02 - Tool case assembly.

{1) M22520/5-01 - Crimp tool frame.

(1) M22520/4-01 - Crimp tool frame with M22520/4-02 single position head.
(1) M22520/2-01 - Crimp tool frame.

(1) M22520/1-01 - Crimp tool frame.

(1) M22520/21-01 1/ 2/ - Crimp tool.

(1) M22520/22-01 T/ 2/ - Crimp tool.

51} M22520/31-01 1/ Z/ - Crimp tool with M22520/31-02 single position head.
1) Ideal wire stripper PIN 45-173 for 10-14 AWG.

(FSCM 30119). 1/

(1) 1deal wire stripper PIN 45-174 for 16-26 AWG.
(FSCM 30119) 1/

(1) M22520/1-02 - Turret head.

(1) M22520/1-04 - Turret head.

(1) M22520/1-05 - Universal head.

(1) ™M22520/1-09 - Turret head.

{1) M22520/1-10 - Turret head.

(1) M22520/2-02 - Positioner.

(1) M22520/2-06 - Positioner.

(1) ™22520/2-07 - Positioner.

{1} M™M22520/2-08 - Positioner.

(1) M22520/2-09 - Positioner.

(1) M22520/2-10 - Positioner.

(1) M22520/2-12 - Positioner.

(1) M22520/2-13 - Positioner.

(1) M22520/2-14 - Positioner.

(1) M22520/2-15 - Positianer.

(1) M22520/2-16 - Positioner.

(1) M22520/2-17 - Positioner,

(1) M22520/2-18 - Positioner.

{1) M22520/2-29 - Positianer.

(1) Daniels K30C 1/ - Positioner. Equivalent to Astro Tool 616451

- (FSCM 11851 and 58164).

M22520/2-34 1/ 2/ Positioner.
M22520/22-02 = T Positianer,
M22520/22-03 Positioner.
M22520/21-02 Positioner.
M22520/21-04 Positioner.
M22520/5-Xxx 1/ 2/ Die set.
M22520/5-xx 1/ Z/ Die set.

Daniels HX3-82 T/
Allen 74008 1/
M22520/3-1 T
M81969/17-03 1/ 2/
MB1969/19-07 I/ Z/
M81969/8-09% 1/ 2/
M81969/8-07 1/ 2/
MB1969/8-05 T/ 2/
MB1969/8-03 T/ 7/
MB1969/8-01 1/ Z/

Die removal tool (FSCM 11851).
9/64 hex wrench (FSCM 70276).
In-service 1nspection gauge.
Installing tool

Removal tool,

Installing tool.

Installing tool.

Installing tool.

Installing tool.

Installing tool,
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FIGURE 1, Maintenance kit for pave spike system - Continued.
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PARTS LIST (continued)
M81969/8-10 1/ 2/

(1)

(1) MB1969/8B-08 T/ 2/
(1) M81969/8-06 Z/
{1) M81969/8-04 T/ 2/
(1) MB1969/8-02 1/ %/
(5) MB1969/14-04 =
{S) MB81969/14-03

(5) MB81969/14-02

(5) M81969/16-03 1/ 2/
(5) M81969/16-02 1/ 2/
{5) M81969/16-01 1/ 7/
(5) MB1969/16-04 T/ T/
(2) MB1969/30-20 T/ 2/

M81969/30-21
M81969/30-22 T/
M81969/30-23
M81969/30-24
M81969/30-25
M81969/30-26 T/
M81969/30-27
l1deal 45-123 T/

M81969/39-01 1/

Daniels DAK51-B 17

Danfels DRK51-8 1/
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Cannon CET-C6B 1/

Danfels DRK10S 1/
Daniels DRK110 T/
Danfels DRK105-2ZM 1/
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Daniels DRK105-22 1/

-—
—
—

Daniels DRK105-20 1/

-
-
—~—

Daniels DRK1Q5-16 1/
(1} Daniels DRK10O5-12 1/

(1) Listo Corp 1620 1/
(1 Set)

NOTES. 1/

MIL-M-83521/4A( USAF)

Removal tool,
Removal tool,
Removal tool.
Removal tool,
Removal tool,
Install ing/remova)l
Installing/removal
Installing/removal
Installing/removal
Install ing/removal
Installing/removal tool,
Installing/removal tool,
Removal tool handle.
Removal tool tip.
Removal tool tip.
Removal tool tip.
Removal tool tip.
Removal tool tip.
Removal tool tip.
Removal tool tip.

Wire cutter (FSCM 30119),

Installing/removal tool.

Installing tool. Equivalent to Astro Tool A10026
(F SCM 11821 and 58164),
Removal tool. Equivalent to Astro Tool ATD2150
{FSCM 11851 and 58164).
Removal tool. Equivalent
(FSCM 71468 and 58164).
Tool handle (FSCM 11851).
Tool handle (FSCM 11851).
Removal tool. Equivalent
(FSCM 11851 and 58164).
Removal tool. Equivalent
(FSCM 11851 and 58164).
Removal tool. Equivalent
(FSCM 11851 and 58164).
Removal tool. Equivalent
(FSCM 11851 and 58164).
Removal tool. Equivalent
(FSCM 11851 and 58164).
Marking pencil (FSCM 83745)

tool.
tool.
tool.
tool.
tool.

to Astro Tool ATC2188

to Astro Tool ATX2005
to Astro Tool ATX2004
to Astro Tool ATX2003
to Astro Tool ATX2002

to Astro tool ATX2001

Contents charts, instruction sheets and tool selection charts.

Approved equivalent parts may be used in lieu of specified parts

but must be approved in advance by the 2750 ABW-ESP Gentile AFS,
Oh1o 45444, telephone number 513-296-5534 or autovon 986-5534.

2/ Equivalent parts shall not be used if a military part {s available.

FIGURE 1.

Maintenance kit for pave spike system - Continued.




MIL-M-B3521/4A(USAF'

LATCH
8 WARNING
LABLE

DEVICE FOR SECURING
INSTRUCTION BOOK

HINGED ALUMINUM
COVER

INSTRUCTION BOOK

— TOP OF
CASE RETAINER BOTTOM
PAD-CONTEN %F CASE
CHART
rL 7 )
/\ - A -
BREAK APART
TYPE HINGE
INSERT (SEE FIGURE 3) INSERT (SEE FIGURE 4)

NOTES:
1. Remove all burrs, break sharp edges and corners.
2. PIN M83521/4-02 for case only (tools not included).

FIGURE 2. Tool case assembly.
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. Dimensions are 1n inches,.
Metric equivalents are given for general information only.
Unless otherwise specified, tolerance {s £,125 (3.18 mm).
This 1nsert is part of the tool case assembly (see figure 2}).

FIGURE 3. Insert (top of case).
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FIGURE 4. Insert (bottom of case)

Metric equivalents are given for general information only.
Unless otherwise specified, tolerance is %.125 (3.18 mm).
Remove all burrs, break sharp edges and corners,
This i1nsert s part of the tool case assembly (see figure 2).

Inches
6 125
7.00

10.00

11.00

17.625

20.00

mm
155,58
177 8
2540
279.4
447 68
508.0



MIL.-M-B3521/4A(USAF)

TN
s Go:u 45-123 WIRE Cu‘rfea
Sy
en
oS
<% a
Ei hid IDEAL 45-173 WIRE STRIP IDEAL 43-174 WIRE STRIPPER
2: -
omn o
-
NB1969/14-03 ua:sss/ao 25,726,"27 TO0L TiPS ) ( MBI9DE9/8-10 REMOVAL roou.j
nsnwmo/aenou (3 TIPS INPLASTIC TUBE) /
TOOL (8 SUPPLIED)
Cmmss/so 26 REMOVAL T00L ) Cuusss /8-09 INSTALLING rooD
MBI1969/14-02 NOLE
INSTALLING/ REMOV CET-C68 OR DANIELS
TOOL (5 SUPPLIED]) N - -
( RENOVAL TOOL }( MB81969/8B~08 REMOVAL ‘rooD
( ™81969/16-03
,,.,“L,_.Né,“.,ov amen_s DRK 31-8 REMOVAL TOOLD (ms1969/8-07 INSTALLING TOD
[TOOL (3 SUPPLIED)
ST CAN!ELS DAK 51-8 INSTALLING 'roo)( MB1969/8-06 REMOVAL TOOL )
INSTALLING/ REMOVA
TOOL {3 SUPPLIED] MGIQGS/I’ 07 REMOVAL TOOL H M81969/B-0% INSTALLING T@

( MB81569/16-01

msruuuwa:nowu. Q‘"“”"'“ INSTALLING TOOL ) (( M81969/8-04 REMOVAL TOOL)
\TOOL (3 SuPPLIED) ) .

——— MB81969/ 30-21,-22,-23,24 TOOL TIPS)( MB1969/8-03 INSTALLING TooD

[ MB1969/16-04 C (4 TIPS IN_PLASTIC TUBE

INSTALLING/ REMOVAL

TOOL (S SUPPLIED))

. MB19697 30-20 REMOVAL M81969/8-02 REMOVA
G ) (ue10c/m-02 mewouar Toor)

[ NMB81969/39-01 )

INSTALLING/REMOVAL

ax " M81969/B-01 INSTALLING 1009
[TooL 15 suppLiEo) Qnutl.s oRrx 108 BemovaL Toor ) (

(RN, To8 Fes )
\ Ahp xL TIPS

FIGURE 5. Contents chart {top).
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FIGURE 6. Contents chart (bottom).
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F

/-DIGA HEX WRENCH

TURRET HEAD ASSEMBLY
TRIGGER -
TOOL IN OPEN POSITION
DATA PLATE
raed
r-—i
- RETAINER
] RING
—— SELECTOR KNOB
. (a
TAPPED Tl
HOLES

€ INSERT CONTACT ¥O BE CRIMPED (THIS SIDE)

FIGURE 7. M225201/1-01 crimpang tool,




MIL-M-83521/4A(USAF)

TURRET IN

TURRET SHOW
INDEXING POSITION POSITION

LOCKED POSITIO/N

£
ﬁ(L 8

COLOR CODED
POSITIONERS

TRIGGER

SOCKET
SCREWS

INDEX MARK

SELECTOR KNOB

SEL.
NO.
SPRING CLIP
LOCK WIRE
FIGURE 7.

Instructions for changing turret head.

1.
2.

Press trigger with releases turret to
indexing position.

Place selected turret head assembly onto
retainer ring with screws line up with tapped
holes.

After turret head assembly is seated against
ring, tighten socket head screws with

9/64 inch Allen wrench. Turret should fndex
easily without binding.

To remove, loosen socket head screws unti}
threads are disengaged from retainer ring and

jght 1ifting motion.
xfTOKgazlt?s?n3¥;‘pgsition, ugiversal and

turret) are attached by means of two socket
head screws,

Instructions for indexing turret head assemblies.

1.
2.
3.

Press trigger with releases turret to
indexing position.

Select positioner desired from color coded
data plate on side of turret head assembly.
Index turret until color coded positioner is
1ined up with fndex mark on top of turret
head assembly, at which time the trigger will
position the turret.

Press turret unti) {t snaps into locked
position.

Instructions for usin? fndentor closure selector.
2

Refer to data pilate on turret head assembly.
Below the wire size and opposite the contact
size is 1isted the correct indentor closure
number,

Remove the spring clip lock from selector
knob.

Tool must be in open position when usfing
selector.

Raise selector knob and rotate to desired
selector number.

Replace the spring clip and tool is ready for
use,

Repeat instruction procedures when changing
contact or wire sizes.

M22520/1-01 crimping tool - Continued.
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MIL-M-B3521/4A(USAF)

DATA PLATE
{TYP)

POSITIONER

INDEX MARK

POSITIONER
LOCK PLATE

A
INSERT CONTACT Instructions for changing positioners.
(THIS S10E) 1. Select correct positioner for contact being

crimped.

2. [Insert positioner into positioner lock
plate. Push and rotate 90" to install.

3. Determine correct selector setting for the

WIRE wire sfze from the data plate on end of

positioner.

4, L1ft selector knob and rotate until selector
number aligns with index mark.

§. Tool is now ready for use. Insert contact

M22520/1-01 CRIMP TOOL and complete crimping cycle,

(NSERT CONTACT  DANIELS PART NO. Afs

THIS SIDE
— rw...e

INSERT CONYACI\

TURRET IN
LOCKED POSITION - m

M22520/2-01 BASIC CRIMP TOOL
DANIELS P/N AFME
>

Crimping instruction,
1. Insert contact thru indentor opening into
positioner, POSITIONER
2, Insert wire 1nto contact and hold securely
to insure that it bottoms in contact.
Close handles until tool bottoms and
ratchet kicks off. Release handles and
remove crimped contact.

NOTE:  After crimping cycle 1s completed, i1nspect contact Make sure the wire is
visible thru inspection hole 1n contact and there are no fractures in contact.

FIGURE 8, M22520/2-0l crimping tool instructions




MIL-M-B3521/4A(USAF)

Contact gauges are used to determine the size of the contact's mating and
so that the correct removal tool can be selected., The gauge size that mates

closely with the contact is question indicates the contact's size,
THIS END THIS END TO
MEASURE MEASURE PIN
SOCKET CONTACTS CONTACTS

COLOR CODED HANDLE:
YELLOW......SIZE 12
BLUE........ SIZE 16
RED ........ SIZE 20

\)
\
BRONZE......SIZE 22 \\\. ’//

WARNING !!

MAKE SURE POWER
IS DISCONNECTED o °
BEFORE TOUCHING
CONTACTS.

FIGURE 9. Contact gauge.
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MIL-M-83521/4A( USAF)

Il

\ REMOVAL TOOL

COLOR CODED

\ CONNECTOR

RETENTION CLIP
CONTACT

NOTES:

1. Select correct removal tool (see tadble I}.

2. Slide tool into the connector thru the sealing grommet and
into the hard dielectric until tool stops against contact
shoulder (see view A},

3. At this stage of removal, tool will collapse contact retention
clips to the point where they no longer retain control.

4. Grip tool and withdraw contact from connector (see view B).

VIEW A !O EJECT CONTACT,
(T' h PUSH
i =
2 % I MR
VIEW B A \ __U

CAUTION: DO NOT TiP, SPREAD OR ROTATE
TOOL WHILE IN CONNECTOR!!

FIGURE 10 Removal tools {rear release connectors).
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MIL-M-83521/4A(USAF)

CENTERLINE LOCKNUT IN LOCK POSITION
INDENTORS LOCKNUT IN
RELEASE POSITION
ADJUSTMENT

IN w=a—————a= QUT

SELECTOR KNOB

Introduction
M225210/1-05 universal head assembly 1s used with M22520/1-01 crimping tool to locate
contacts horizontally and vertically between indentors (other than MS contacts).

Procedure:

1. Attach universal head assembly to M22520/1-01 basic crimping tool by means of socket
head screws,

2. Raise and rotate selector knob until arrow is in line with wire size to be crimped 1n
contact, wire size settings based on use of MIL-W-16878 silver plated stranded wire
crimped in M39029 military contact wire barrel., User must establish his own settings on
other contact/wire combinations.

3. With lock nut in release position, turn adjustment screw in unti) it stops. Insert
contact thru indentor opening into positioner and adjust screw out until identors are
centered between inspection hole and barrel end of contact. When contact contains
insulation cup, center between inspection hole and bottom of insulation cup.

4. Tighten lock nut to body and tool is ready for crimping operation,

5. lInsert wire into contact and hold securely to insure that it bottoms in contact. Close
handles until too bottoms and ratchet kicks off Release handles and remove crimped
contact.

FIGURE 11. M22520/1-05 universal position head.
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MIL-M-83521/4A(USAF)

CRIMPING TOOL P/N si%ic;',?s‘},ég}rgsa
M22520/1-01 (AF8) 4
M22520./2-01 (AFMB8) 8
' RED
-] |— Green
7~ “GO" “NO GO
il
"60" GAUGING “"NO GO" GAUGING

Close handles to fully closed position. Close handles to fully closed position.
Insert G0 gauge as shown, Gauge must Insert NO-GO gauge as shown, Gauge must
pass freely between indentor tips. not enter between indentor tips.

GREEN RED
\

. M22520/3 1 )

CAUTION. DO NOT CRIMP GAUGE

FIGURE 12, M22520/3-1 inspection gauge,
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MIL-M-83521/4A(USAF)

Caution Before attempting to remove dies from tool, assure that all lock pins* have been
removed Faflure to do so may result i1n serious damage to the tool.
ﬁ GROOVE
...
‘LOCK.PINS-‘::
FIG 13 A
Die installation TAR

Align groove in die with key in crimpin
tool and push shank of die into hole, ?See
figure A.) Close handle to make sure dies
are pro?erly seated and locked in place.
The tool 1s now ready for use.

Die removal

1 With crimping tool handle open place die
removal tool against end of knock-out pad
and tap gently. (See figure B.,) The die
will be released from the lock spring and

e)ected approximately 1/i6 inch. It can now FIG |38
be removed by hand.

2. Close the crimping tool handle and slide the
die removal tool between the die and tool
body. (See figure C.) Pull handle open
with a snap action. The die will be
released from the lock spring and can then
be removed by hand.

NOTE: Die removal tool PIN HX3-82 furnished with
crimping tool. (If die removal tool 1s not
available, a rod, 3/16" x 1 3/4"
approximately, may be used.)

FIGURE 13  M22520/5-01 and /10-01 crimp tools

16



MIL-M-83521/4A(USAF)

CAVITY
NESIGNATIONS

WIRE & CONTACT

{ E SIZE ACCOMODATED
HEX DIE CONTACT DIE TERMINAL DIF
1, 2 OR 3 CAVITIES CONTAC; S:ZF 12, 10. (SEE INSTROCTIONS BELOW)
480

(M22520/10) (M22520/5)
DIE SET DIE SET

FIGURE 14. M22520/10 and M22520/5 die sets.
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MIL-M-83521/4A(USAF)

Crimping instructions,
1. With dies open (configuration A)
place terminal, splice or end cap

o n proper cavity, Sizes are
stamped below each cavity on side
(8] of die.

2. Locate terminal, splice or end cap
with locator (configuration B).
Terminal should locate with tongue
between the arms of the locator.
Splice is centered with notch in
splice resting on the locator.

End caps locate against the face
of the locator, Insert wire to

- proper depth.

(S) 3. Close handle of tool until dies
) , TERMINAL are closed and ratchet releases.
\’, The crimp is not complete

(configuration C).

g |
SPLICE

OR Configuration A
@ib CAP

=4

TERMINAL~ SPLICE ~

ol

\HREE
-
EHD CAP Configquration C
4
Configuration B

FIGURE 15. Cramping 1nstructions.
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MIL-M-83521/4A(USAF)

MATED PLUG AND RECEPTACLE

BLUE COLOR BANDS

NOTE: Connectors hav1ng contacts which are installed and removed from the rear of the connector
have blue color bands around them.

REMOvVAL TIP
(WHITE)

PLASTIC TOOLD

CRIMPED CONTACT

INSTALLING TIP
(COLOR CODED)

RETENTION CLIP

(CONNECTOR

(REAR RELEASE)

FIGURE 16. Rear release connectors,
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MIL-M-83521/4A(USAF)

-panujju0) - SUOL3IRIISUL S{00F Ji3seld

*40303UU0D U} BLYM

{003 330304 .10 peasds ‘dy3 jou og :uogine)

‘uojypsod xdoqun ayy up sp dy(d
bujupelas 32e3U02 3y3 ‘auw|)
SIYI IV 1134 S} dduRsisad
dAi3psod © (j3un 403D3UUOD

ayy oju} Aimo(s 3} ysnd

pue (eas Jvat Iyl O3u( pue
34N 3yl JOAC uMOp (003 3yl
ap}LS -9ded ojuy paddeus
SARY MOU || 4M 34)M Y]

‘puey 43430

Y3 Y3IjM 1003 Y3 wod} KLeme
J40393uu0d ay3 t(nd Kpyapndb auwpy
aues ay3 e pue dJ3 8yl wosy
«b/1 anoqe a3bujjaaoy pue

qunyj ayj uaaMm3laq (ool syl

o3ul paey aua}m 9yl Izaanbs

WARELIEIE]

*40398UU0d
Y3 40 In0 K|QUISSe a4}m-3I03U0)
ay} pue (003 3yl y3oq ((nd pue
1003 3p3se(d ayl jJo suojIeJdas
ay3 asujebe paaowas aq o}
31003002 Ay} JO 3JM Y3 SSAd °Q

*40399uu0d

3yl jo 4eas 3yy 01 (003 3

40 pud 3y3 wody ,2/T Inoge

bupaeay ‘1003 3 3O (314ym)

. Jtey (eAowds jo 30(S Iy
8 fuo|e paaowdd dq o3 3oeIu0d
30 3apm ay3 Aef ‘nok Bugoey

J0703UL0D JO JBAJ BYY UIIN ¥

{PuU3a 334yM) |eAoway

21



MIL-M-83521/4A(USAF)

COLOR CODED

J
O | ]
{ } Contact 1 =
| tzall' 1_ I' 1 Color 1 size | PIN |
ns ing 100k } Yellow 12 MB81969/8-09 }
" Blue 16 uswse/e-m}
Red 20 M81969/8-05 }
|Brom | 22 | M81969/8-03 'I
} Black | 220, 224 | M81969/8-01 :
COLOR CODED
J
o . | ]
i ] } Con%act ‘ PIN
Color size

| | | |
Removal Tool: NYellow | 12| M81969/8.10 |
} Blue | 16 M81969/8-08 {
: Red | 20 M81969/8-06 |
: Brown } 22| MBL969/8-04 :
} Black | 220, 22 { M81969/8-02 'l

Tolinstall contacts:

Open the tool tips by squeezing the handles and slip the tips around the wire insulation
(configuration A, position 1). Slide tool along the wire until tip ends butt against the
shoulder on the contact {configuration A, position 2).

2. Carefully push the contact forward and directly in line with the grommet hole until
contact is felt to snap into position {configuration B).

3. Slide the tool back along the wire insulation until it clears the grommet and remove tool
from wire.

4. To verify contact retention, pull on the wire with the thumb and the forefinger (no
gloves allowed}.

To remove contacts:

1. Open the tool tips sufficiently to be placed around the wire insulation. Slide the tool
down the wire until tool tips enter the grommet and come to a positive stop

(configuration B). A slight increase in resistance will be noticed just before the tips

bottom. This will spread the retention clip and release its hold on the contact.

Holding the tool tip firmly against the positive stop on the contact, grip the wire and
simul taneously remove the tool, contact and wire,

Caution. The tips on installing and removal tools used on small contact (i.e. M81969/8-01 and
MB81969/8-02) have very thin wall sections. This causes them to have sharp edges which
can cut the wire insulation or connector sealing grommet. 0o not squeeze, spread, tip
or rotate the tweezer while entering the connection grommet.

FIGURE 18. Tweezer type installing and removal tools for rear release connectors.
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MIL-M-83521/4A(USAF)

POSITION 1
POSITION 2

Gripping Contact
Confiquration A

Removing
Contact

Confiquration C
FIGURE 18. Tweezer

type installing and removal tools for rear release connectors - Continued.
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MIL-M-83521/4A( USAF)

Front Release Connectors
Operating Instructions - Installing Tools

Select correct installing tool and place contact wire assembly in tool.
{a) #20 contacts with insulation cups are installed by sliding cup into front end of
installing tip until end of cup butts against shoulder in installing tip.
{b) Contacts without insulation cups are installed by sliding wire barrel into front
end of installing tig until contact shoulder butts against installing tip.
Align tool and contact axially with grommet hole and carefully guide contact through
grommet into lock posftion,

NO INSULATION CuP

— - - CONTACY RETENTION CLIP

--;_ . l A GROMMET HOLE

mﬂﬁ%

I T () e— — u.,_z/.u
INSULATION CUP
INS TALLING WIRE
TOOL TP

CONTACT

FIGURE 19. Instructions (front release connectors}).
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MIL-M-B3521/4A(USAF)

The wire strippers are not adjustable. If, after extended use, they do not
perform satisfactorily, the blades must be replaced. The replacement blade
PIN is etched on the blade, 1.e. L~5562, 45-1608-1, etc.

Step A: Select correct Step B: Blades remain open Step C: Stripping 1s
hole to match wire gauge. until wire is removed. Be completed.

careful not to nick or cut

WIRE STRIPPERS
m BROKEN STRAND
=
/—conncr )
A NICKED STRAND
] .
INSPECTION HOLE
r’ (WIRE VISIBLE)
J FRAYED INSULATION
[1/54" YO 1,32%
== /%
PROPERLY STRIPPED
WIRE
THE CONDITIONS SHOWN ABOVE ARE
NOT ACCEPTABLE
CONFIGURATION A
CONFIGURATION B

FIGURE 20. MWire stripper instructions
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MIL-M-83521/4A(USAF) e

“—

Determine the proper length of insulation to be removed. Wire must be visible in

inspection hole, insulation must be 1/64" - 1/32" from end of contact or fnside of

insulation cup (see configuration A).

Insert wire into exact center of correct cutting slot for wire size to be stripped. Each

slot is marked with wire size.

Close handles together as close as possible.

Release handles, allowing wire holder to return to open position.

Remove stripped wire, *

After stripping, strands or wire should be twisted firmly together in the same direction

as the normal lay of the wire.

Stripped wire with nicked or cut strands is not acceptable (see configuration B).

FIGURE 20. Wire stripper instructions - Continued.

-’
A 4
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MIL-M-83521/4A(USAF)

INDENTER OPENING

1—-}\— POSITIONER

NOTE: These tools have present die closures. Both produce a circular crimp for use on outer
ferrules of shielded contacts. No adjustments or head changes are required. Refer to
the detailed instructions supplied with the contacts for cable preparation and contact
assembly.

{ Tool PIN : Gauging 1imits :
: } G0 diameter ; NO GO diameter :
{ M22520/4-01 } .09 | .100 '
! M22520/31-01 | 142 | .146

| { l !
| M22520/30-02 | | l

FIGURE 21. Crimping tool single positioner.
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MIL-M-83521/4A( USAF )}

BLACK COLOR CODE {M22520/22-01)
YELLOW CODE (M22520/21-01)

GREEN ANODIZE

YELLOW COLOR CODE
BLACK COLOR COOE
POSITIONER

GREEN PLASTIC _ - D)

Inches mm

Dimensions are in inches. .064 1.63
Metric equivalents are given for general information only. . 067 1.70
These tools are for use on inner crimp sleeves and outer contacts Jd21 3.07
of size 12 shielded contacts 1n MIL-C-81511 (serfes 3 and 4) .124 3.15
connectors. Refer to the detailed instructions supplied with . 148 3.76
the contacts and the appropriate specification sheet .151 3.84
(MIL-C-39029/19, /20, or /21} for cable preparation, contact
assembly, and crimp tool settings

! Too)l PIN { Gauge limits l.

: i Indenters { Retainers I[

{ { GO diameter { NO G0 diameter | GO diameter | NO GO difameter }

{ M22520/21-01 | 064 | .067 Y™ .151 }

', M22520/22-01 | 064 | .067 i gz | .124 {

FIGURE 22, Crimping tool.
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MIL-M-83521/4A(USAF)

Configquration A

CONTACT WIRE CONTACT WIRE
TOOL TP
O oo
NO INSULATION CUP INSULATION Cue

Configuration B
REMOVAL TOOL !

PLUNGER SLIDE

Configuration C
Operating instructions - installing tools

1. Select correct insertion and place contact/wire assembly in tool.

{a) 420 contacts with insulation cups are inserted by siiding cup into front end of
insertion tip until end of cup butts against shoulder in insertion tip (see
configuration B).

{b) Contacts without insulation cups are inserted by sliding wire barrel into front end
of insertion tip untfl contact shoulder butts against insertion tip (see
configuration B),

2. Align too) and contact axfally with grommet hole and carefully guide contact through
grommet into lock position (see configuration A).

Operating instructions - removal tools
1. Select correct contact removal tool.
2. Tool must be held in straight line; qarallel to contact and square to connector face.

3. For pin contacts, insert removal tool tip into connector. Push plunger slide forward to
eject contact.

NOTE* Plunger siide must remain in retracted position as removal too tip is inserted into
connector,

FIGURE 23. Installing and removal tools.
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MIL-M-83521/4A(USAF)

NAMEPLATE

MB83521/4-03
ELECTRICAL .

WIRE WRAP MAINTENANCE |

TFOR PAVE SPIKE

SN 5935-01-261~5472 SER NO

MFGS NAME AND _PIN

15625 + 25

—

StZE AND
19 375 ———e WEIGHT OF
t 25 ‘ COMPLETE KIT

Fat Y o W
E} qg:::gjxc:ﬁi//r 465 £ 25
}
Inches m

4,65 118.1
15.625 396.90
19.375 492.10

NOTES:

Ny =
.

Dimensions are in inches.

Metric equivalents are given for general information only.
Unless otherwise sgecifled, tolerance is 4,125 (3.18 mm).
Remove all burrs, break sharp edges and corners.

PIN M83521/4-03 includes case assembly and tools.

Maximum weight 17 pounds 8 ounces.

-

hen W

FIGURE 24. Electrical wire wrap maintenance kit for pave spike,
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MIL-M-83521/4A(USAF)

ELECTRICAL WIRE WRAP MAINTENANCE KIT

(1)

M83521/4-03 - Tool case assembly plus all tools.

PARTS LIST:

(1)
(1)

(1
(1
(1
(1
(1
OR
(1)
(1

M83521/4-04 - Tool case assembly.

Gardner-Denver 14XA2-B3C-28 or Standard Pneumatfc 615-1-28 1/
Electrical powered wire wrap too!l -
Gardner-Denver 505244 or Standard Pneumatic 693 1/ Unwrap tool
Gardner-Denver 507100 or Standard Pneumatic 60341 1/ Wrap sleeve
Gardner-Denver 506445 or Standard Pneumatic 52634 T/ Wrap bit
Gardner-Denver 507573 or Standard Pneumatic §3126 T/ Wrap bit
Each OK Tool and Machine ST100-26 and ST100-30 1/ “Stripping tool

Gardner-Denver 525653 1/ Double ended stripping tool

set) Contents charts and instruction sheets.

1/ Approved equivalent parts may be used in lieu of specified parts but must be
approved in advance by the 2750th ABW-ESP Gentfle AFS, Ohio 45444, telephone number
513-296-5534 or Autovon 986-5534.

FIGURE 24. Electrical wire wrap tool kit for pave spike - Continued.
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CONTENTS CHART

INSTRUCTION SHEETS
RETAINER PAD

L — BINDER

—_—
FULL LENGTH | —— ]  [[*——

PIANO HINGE

=Oo 0o

ﬁ; LocheLE_/' b \
CLASP INSERT

DESIGN OPTIONAL

PLASTIC
HANDLE

NOTES.
l. See figure 24, note 4.
2, PIN M83521/4-04 for case only (tools not included).

FIGURE 25. Tool case assembly M83521/4-04.
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CONTENTS CHART

N\

(" unwnar TooL )
N’

CAVITY 0'-:;7

[s*rmPPmG TOOL STRIPPING TOOL

( N

WIRE WRAP TOOL

—

A _/\
( waap 817 ) (( WRAP SLEEVE )

NOTES:

See figure 24, for parts list.

When stripping tool PIN 525653 is suppired, cavity b shall be plugged with polyethylene
insert material as specified in the requirements section. When stripping tool PIN
ST100-26 and ST100-30 are supplied, both cavities a and b shall contain one tool each,

'

FIGURE 26. Contents chart for M83521/4-03.
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n
«—————- 6 OCJ————-———*1
25 N
¥ ¢
50 (x D)
¥ ! | 88
150 le— 3 00 125 DIA
-~ _
.;5 le—2 25 e—2 25—+ W_L;
K o~ 25 R TYP L ) 1537
&
50 e 50
1'00 675 ti_ 3 38 L 675
[, 16 87
500
dL 312 R
1100
700 250 /3
aso | y,
r—-sso—- r—350——01 r—s.oo-—~1
Lég'gfi;; — < 15 — ’__<:::::EF;:E;::}
3 150 o, NP 25 . o -rest | 125
1'0 ‘ 75> DIA el 75 DIA 1 50, DIA ’
- | O0{@—— 6 62 4 00 ———ste—— 4 OO0 ——m -hod-—
< 18 87 -
NOTES: Inches mm Inches mm
1. Dimensions are in inches .250  6.35 3.50 88.9
2. Metric equivalents are gfven for general information only. 312 7.93 4.00 101.6
3. Unless otherwise specified, tolerance 1s #.125 (3,18 mm). .500 12,70 4.50 114.3
4. Remove all burrs, 1.00 25.4 5.00 127.0
5 See figure 26, note 2, 1.250 31.75 6.00 152.4
1.50 38.1 6.620 168.15
1.750 44.45 6.750 171.45
1,880 47,75 7.00 177.8
2.250 57.15 11.00 279 4
2.50 63.5 15,73 390 4
3.00 76.2 16.87 428 5
3.380 85.85 18,87 479 3

FIGURE 27

Insert for MB83521/4-04
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The Wire Wrap Insulation Stripper {s {deal for repair service, prototype breadboarding,
hobbyist, and 1imited production assembly.

This stripper 1s available in both single and two-wire size construction, Thermoplastic
insulations are easily removed from solid conductor wire to prepare for wire wrapping or other
methods of electrical termination,

To use, push the fnsulated wire through the ferrule to the desired strip length and a quick pull
will remove the {nsulation. The stripped piece of insulation is pushed out of the stripper by
the next wire insertion,

| | S | i
| Option 1/ | stripping tool | Wire size | Construction |Maximum insulation diameter| Color code
] | PIN | AWG | | [
{ | | | ] inch | mm |
| | | | | | |
| a | 525653 | 26 | Double end | .0315 | 0.80 | Red
: { { 30 { | L0225 { 0.57 { Blue
| ! | ! |
| b | ST100-26 ! 26 [ Single end | .0315 | 0.80 [ Red
[ | $T100-30 ] 30 | Single end | .0225 ] 0.57 I Blue

1/ This kit fs supplied with one of the options listed.
2 -~ one each: 525653 or,
b - one each: ST1200-26 and one each ST100-30.

NOTES:
1. Dimensions are in inches.
2  Metric equivalents are given for general information only.
3. When doubled ended tool 15 supplied, the right hand stripping tool cavity shall be plugged
with polyethylene insert material as specified 1n the requirements section.

FIGURE 28. Wire wrap instructions,
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There are four simple steps 1nvolved
in making mechanically and electrically
sound solderless wrapped connections.

——

STEP 1 STEP 2
Insertion of the pre-stripped wire Anchoring of the wire in the notch
into the wire slot of the wrapping bit. of the wrapping sleeve.

B T =

STEP 3

Insertion of terminal 1nto the center
hole of the wrapping bit,

STEP 4
Finished wrap 1s achieved by activating
the wire wrapping tool which rotates

the wrapping bit and wraps the wire
around the terminal,

FIGURE 28 Wire wrap instructions - Continued.
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Type A

These tools have plastic handles

with a spring 1oaded insulated sleeve
for ease of wire pick-up and removal
of close connections without damaging

oD

the terminal or adjacent connectfons.

Type B
This aluminum handle tool s designed

to unwrag tight matrices where a very
slim profile 1s required. Tool will

retain wire in sleeve and remove from

pin. Wil1l unwrap {n both left and
right hand direction.

Type C

The spiral unwrappers give clear
visibility and allow delicate operator
control. Handle §s 1/4 1nch Hex
anodized aluminum.

| e — G
—
4 22 {58 mm) 3 i35 mm
1

00485 INn
v (22 mm | o )
} o 48 (122 mm)————

85 IN

O‘Dw

be 48 (122mm—

Type D

A double ended version
tool for unwrapping fn
hand direction.

of the type C
both left and right

.85 |Ne~
0‘)( 22 mm)

‘....l!lllIllIllllIIIlllllllllllllllllll’.......

4: 57 { 145 MM} — e >

{ Type ! Wire size I Unwrapping ; Term. hole dia. ;Term. hole depth ; Outside dia. :
[ , | direction T T r i
1 ' | Inch | mm Inch I mm Inch I mm |
| A | 20-26 aNG | Left hand | .070 |1.78 | 1.2 |[30.5 | .200 | 5.08 |
| A | 20-26 AWG | Left or | .070 | 1.78 | 1.2 | 30.5 | .200 | 5.08 |
’ l l Right hand I l | | ] [ [
| A | 28-32 AMG | Left hand | .080 | 1.02 } .75 : 19 : .140 { 3.56 {
| A |#8-32Mk | leftor | .00 102 1 .75 [19 | .140 ] 3.56 |
| | Right hand | | | | ] {
I g | 28.32 awg { left or | .0a0 l1.02 ! 63 |16 { 095 | 2.41 {
| | | Right hand i | ‘ | ! !
| C | 20-26 AWG | Left hand | .070 | 1.78 | 1 | 25.4 | .125 | 3.18 |
e } 26-32 AWG } Left or } .040 { 1.02 { .75 } 19 } .088 { 2.24 }
| | | Right hand | | | I | l |
[ D | 20-26 AWG [ Leftor | .070 [ 1.78 | 1 [ 26.4 | .125 | 3.18 |
! ] | Right hand | ] | | ] [ |
' 12632 8w | teft or | 040 } 1.02 : .75 } 19 { 088 | 2.24 }
, I Right hand ' l | I l ‘
| C | 20-26 AWG | Left hand | .070 | 1.78 | 1 | 25.4 | .156 | 3 96 |
] | | | | | | | | ]
FIGURE 29. Unwrapping tool instructions.
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Overwrap

DON'T PRESS TOO HARD.

Pressing down too hard on the tool
during the wire wrapping operation
results in “"over-wrapping”, where
one or more turns of wire can slip
over the precedin? turns., An Anti-
Backforce device is helpful in
preventing overwrap.

Spirsl Wrap Open Wrap

DON'T REMOYE TOOL TO QUICKLY.
Removal of the wrapping tool before
the wrap is completed can result in
“spiral” or "open" wraps, where one
turn of wire is more than .005" from
another turn, "Pigtails” where the
final turn of wire is not completely
wrapped are also caused by too

rapid a removal of the wrapping too.
An Anti-Backforce will help reduce
this problem.

insufiicient Tums

PUSH WIRE ALL THE WAY INTO WIRE SLOT.
Improper feeding of wire into the
wire slot of the bit results in

insufficient turns of wire for regular
wraps or insufficient insulation turns
for modified wraps.

Pigtalf

SELECT PROPER BIT AND SLEEVE!

The particular wire wrapping bit and
sleeve selected depends among other
criteria upon the size {terminal
diagonal) of the terminal to be wrapped.
If the terminal hole diameter of the bit
is improperly matched to the terminal
diagonal, defects ranging from loose

turns or deformed wire “pigtails”™, can
result

RECOMMENDED VALUES FOR MINIMUM STRIP FORCE

} Wire size ' Number of } Strip force }
| T T | turns of i (minimum) |
| AWG | Diameter | Diameter | bare wire [ T

i ' i{nches i mm | l Pounds | GMS |
l 18 ps03 | 102 | 4 ' 15 | seoo

{ 20 | 0320 : 0.81 ; 4 { 8 ! 3600 !
i 22 | .0253 i 0.64 ! 5 { 8 i 3600 I
| 24 | .0201 i 0.51 | 5 | 7 i 3200 |
‘ 26 | .0159 l 0.40 ! 6 | 6 | 2700 |
, 28 I L0126 | 0.32 I 6 , 4 | 1880 i
l 30 | .0100 ' 0.25 | 7 ! 3 | 1850 {
l 32 I .0080 ' 0.20 | 8 | 3 | 1650 l

If test falls below values shown in above chart,
replace with new Standard Pneumatic bit.

FIGURE

30

Operator problems.
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Madwum Tension

Maximum
Tenswon

Maximum
¢ Compresaion

DISTRIBUTION OF STRESS

By bending the wire around the sharp
corner of the terminal the oxide layer
on both wire and terminal is crushed
or sheared, and a clean, oxide-free
metal-to-metal contact is obtained,

EASY REMOVAL

Although wire wrapped connections are
quick and permanent, having superior
mechanical and electrical qualities, they
may be easily removed 1f necessary without
damage to the terminal.

To remove the connectfion an unwrapping tool
is placed over the terminal, engaging the
first turn of the connectfon. Rotation of
tool removes the connection in seconds.

Cross section through the termfnal
edge shows stress distridution produced

1n the wire wrapred with high tenstion
around a terminal.

QUALITY ASSURANCE

1 Pull Test - consists of a stripping
or removal test which 1s performed to
check that the wire {s being wound
tightly enough around the terminal,

2. Unwrapping Test - determines whether
or not the wire is being wound too
tightly around the terminal., This is
done by unwrapping the wire from the
terminal - {f the wire breaks during the
unwrap test, it has been wound too
tightly and the wire wrapping bit should
be rejected.

FIGURE 30. OQperating probliems - Continued.
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REQUIREMENTS
Design and configuration See figures 1 through 6 and figures 24 through 27.

Materials
Case (category 2) (M83521/4-03): Fiberglass with an aluminum frame (Skydyne)
PIN SX672900-19 or equal, olfive drab §n accordance with FED-STD-595,
Case and cover (category 3) (MB83521/4-04): Sheet metal, 21 gauge in
accordance with QQ-5-698, olive drab in accordance with FED-STD-595.
Cover and components (M83521/4-02): Aluminum alloy, clear anodized in
accordance with MIL-A-8625,
Instruction sheets and contents charts: White vinyl .020 (0.51 mm) thick.
Insert and retainer pad: Fire retardant foamed polyethylene in accordance
with PPP-C-1752; color is optional.

Clasps, handles, hinges, and locking hasp (MB3521/4.02): Suitable plated to
resist corrosion.

Clasps (MB3521/4-04): Draw pull type with provision for using a locking device.

Bfnder (M83521/4-04). Binder, looseleaf, six rings .562 (14.27 mm) +.062 (1.57
mm) 1.0., securely riveted to insfide of cover (see figure 25).

Nameplate: 1In accordance with MIL-P-19834,

Cover (MB3521/4-02): A retainer pad shall be permanently affixed to the
underside with contents chart insert and a latching mechanism shall be provided
so that when the cover is closed the tools will be captivated in thetr
respective positions.

Automatic air pressure relief valve (M83521/04-01): Located adjacent to
handle. Decal with, "Relief valve automatic, two way, press button to equalize
pressure”, shall be attached to case adjacent to valve.

Rubber feet (M83521/4-01): Provided on the back and bottom of case
{see figure 1).

Instruction sheets and contents charts. Lettering shall be legible and
protected with a transparent coating. (See figures 5 through 23 for M83521/4-02
and figures 24 through 27 for M83521/4-04).

Contents charts: Pressure sensitive adhesive backing, show the insert cavity
configurations and respective tool PINs; a 1ist of NSN's will also be supplied.
M83521/4-02 - Centered on 1nside of top and bottom tool case flyleaf

PIN:
MB3521/4-01 - Maintenance kit for pave system.
M83521/4-02 - Maintenance case assembly.
M83521/4-03 - E£lectrical wire wrap maintenance kit for pave spike.
M83521/4-04 - Maintenance case assembly. For wire wrap maintenance kit.

Supersession data-

Previous PIN Superseded by
M83507/12-01 M83521/4-01
M83507/12-02 M83521/4-02
M83507/12-03 M83521/4-03
M83507/12-04 M83521/4-04
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CONCLUDING MATERIAL
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