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MILITARY SPECIFICATION

CRIMPING TOOLS, TERMINAL
HAND OR POWER ACTUATED, WIRE TERMINATION, AND TOOL KITS

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1, SCOPE

1.1 Scope. This specification covers the general requirements for crimping tools,
inspection gages. and crimoing tool kite uzed for rgn_ngt_:t_;p_ﬂ removable contacts (c¢.g.,
NSPECTION FRFSS, SNE CaupPing tVUs Rats wate 220 57
power, coaxial, shielded, thermocouple, and filter pin contacts), coaxial connectors,

ferrules, ternxnnls, end caps, and splices to wire conductors for use in electric
connectors, terminal junction systems, and other electric or electronic componsnts:
feaa T 1 amd A& 1) .
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1.2 Classification. Crimping tools covered by this specificstion shall be of the
following classes and types:

1.2.1 Classes.

(9]

lass I - Class I tools shall be hand operated and shail b
cvimmine tanle 2o he ouslifiaed nrocured is
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d, or
military maintenance use (sve 3.2).

Ciass I1 - Class Il tools are referenced herein for the purpuse of

noting their existence only (see 6.7).
1.2.2 Types.

Type 1 - Type 1 tools shall be those which produce an indent crimp
(see 3.1).

Type 2 - Type 2 tools shall be those which produce a formed crisp
(e 2.1),
(see 3.1},

2.1 T ving documents, the issue in effect on date of invitation for bids
or request for proposal, form a part of the specification to the extent specified herein.
SPECIFICATIONS
FEDERAL
Q-8-526 - Brass, Leaded and Nonieaded: Rod, Shapes, Forgings, and Flat
Products With Finished Edges (Bar and Strip).
QQ-C-502 - Copper Rods and Shapes; and Flat Products With Finished Edges
(Flat Wire, Strtps and Bars).
Q343 - ¥Wire, Electrical (Uninsuiated).
PPP.P.4D - Pagkazoine and Papkina o€ Hand Tools
40 Packaging acking .
PSC SiGP
- - - — ‘-.M =11 Nliiep L= 2= had ———

[ ] Ten -



Downloaded from http://www.everyspec.com

MIL-C-22520F
MILITARY
MIL-W-5086 - Wire, Electric, Polyvinyl Chloride Insulated, Copper or Copper
Alloy.
MIL-T-7928 - Terminals,.lug: Splices, Conductor: Crimp Style, Copper,
General Specification for.
HiL-A-8625 - Anodic Coatings, For Aluminum and Alurinus Allocys.

MIL-W-16878 -~ Wire, Electrical, Insulated, High Temperature.

MIL-P-19834 - Plates, Identification or Instruction, Metal Foil, Adhesive
Backed, General Specification for.

MIL-F-21608 - Ferrule, Shield Terminsting, Crimp Style.

MIL-W-22759 - Wire, Electric, Fluoropolymer-Insulated, Copper or Copper Alloy.

MIL-C-45662 -« ' Calibration System Requirements.

MIL-W-81044 - Wire, Electric, Crosslinked Polyalkene, Crossiinked Alkane-Imide

Polymer, or Polyarylene Insulated, Copper or Copper Alloy.
MIL-W-81381 - VWire, Electric, Polyimid. -Insulated, Copper or Copper Alioy.

gl“\lbm
MILITARY

MIL-STD-10S - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-130 - 1Identification Marking of U.S. Military Property.
MIL-STD-20Z - Test Methods for Eiectronic and Electricai Component Parts.
MIL-STD-454 - Standard General Requirements for Electronic Equipwent.
MS3190 - Contact Wire Barrel, Crimp Type.
MS524254 - Contact-Electrical Connector, Male, Removable.
MS24255 - Contact-Electrical Connector, Femals, Removable.
NS25036 - Terminal, Lug, Crimp Style, Copper Insulated, Ring Tongue,

Bell-Mouthed, Type 1I, Class I.

See supplemsnt for list of associated spociﬁ‘ution sheets..

(Copies of specifications, standards, drawings, and publicstions required by
supnliers in connection with specific procursment functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this specification
to the extent specified herein. Unless otherwise indicated, the issue in effect on date
of invitstion for bids or request for proposal shall apply.

COPPER DIVISION ASSOCIATION, INC, - Copper Alloy No, CAl1S87,

(Application for copies should be addressed to the Copper Division Association, Inc.,
405 Lexington Avenue, New York, NY 10017.)

SD-6 - Provision: Governing Qualification.

(Application for éopu* should be addressed to Commanding Officer, Naval Publications
and Foras Center, S801 TaheT Avenue, Philadelphia, PA 19120.)

3.1 g_o_ciﬂcuiun sheets. The individual item requirements shall be as specified
herein in sccordance with the applicsble specification sheets,

s = Tt ArmMar Tyse .

AddCT P BB v .
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3.1.1 Precedence. In the event of conflict between requiroments of this specifica-
tion snd the associated specification sheets, the latter shall govern. In the event of
conflict between this specification and the applicable documents (2.), this specification
shall govern. The associated specification sheets take precedence over all documents
referenced theareon.

3.2 1ification.

(3) Tools furnished under this specification shall be products which are quali-
fied for listing on the applicable qualified products list at the time set
for opening of bids (see 4.3 and 6.3).

o ™ Tan]l blea —cad .
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and contents therein shall sset the requirssents of the applicable
specificstions. Commercisl equivalents where military specification items
- are not available may be substituted provided visual, mechanical, and

dimensional requirements ars complied with.

3.2.1 Use of dli% part mmbers. Military part mmbers shall aot be applied to a
product, sxcept for qualification test samples (see 6.3), until notification has been
recsived from the activity tesponsible for qualification that the product has been

approved for listing on the qualified products list.

3.2.2 Provisions governing qualification. 'The provisions governing qualification
are speci n .

3.3 bdaterisis. Meterisls shall be as specified herein, Howsver, whem a definite
material Is mot specified, s material shall be used which will enshie the tools to mest
the performance requirements of this specification and the applicable specification
shest. Acceptance or approval of any constituent material shall not be construed as a
guaranty of the acceptance of the finished product.

3.3.1 Finish., Aluminum parts shall be anodized in accordance with MIL-A-8625 or
suitable anodizing process to meet the performance requirements specified herein. All
other metal parts shall be made of corrosion-resistant material or protected to meet the
performance requiremsents of this specification. Color shall be as specified om the
applicable specification shest. Cadmium plating shg_l_}l not be used.

3.3.2 Dissiailar metals. )hen dissimilar astals are employed ia intimte comtact
with each other, suitable protectiom agsinst electrolytic corrosion shall bs provided
as specified in reguirement 16 of MIL-STD-454.

3.4 Design and comstruction. Class I tools, tool kits, and in-service inspection
gages shal]l conform to the applicable specification sheet.

3.4.1 Crimping operation.

3.4.1.1 Iype 1 tools. All indenters shall be designed to travel with equal and
sisultanecus wovement. When the too! is in the fully opened position, contacts shall
pass freely betwoeen the indeaters, both before and after being crimped. The design of
the tool shall also provide for positive closed positioning of the indenters. The
indenter closure selector shall heve & positive detent at each settimg. The tools shall
be designed such that s crimp joint conforming to the recuiresents of this specification
can be cbrained without positioners or turrets for the range of contacts and wire
accepted by the tool (see 3.1 and 6.1.2).

3.4.1,1.1 Contact shift durin ing. The comtacts shall act rotate Oor move
axially within the tool as a result of the movement of the tool mechanism or indemters,
or during the crimping operation. There shall de no displaced crimp indents on the
contact when 3 second crimp is performed an the comtact ismediately after the first
crimp, and without the operstor movimg the contact.
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3.,4,3.2 2 toels. The crimping operation shall be accomplished by a set of dies
with the specified configuration (see 3.1). The movement of the opposing crimp dies
shall be perpendicuiar to the mating die face snd the fuily ciosed position shaii be as
specified on the applicable specification sheet.

3.4.1.2.1 Llocater, When required (see 3.1), a locating device shall be incorporated
on the crimping dies for positioning the item to be crimped in the proper location prior
to the initiation of the crimp cycle,

3.4.2 Tool malfunction. The tool shall be provided with a handle and indenter or
die return sechanism s full cycling ratchet mechaniss that shall not jam or malfunc-
tion if operated with or without a contact, connector, positioner, turret, or dic, as
applicable. Any tool operation within the scope of this specification shall neither
creste & jammed mechanism nor impair the fumnction of the tool. Meral particles from
operation of the tool or the crimping operation shall not accumulate within the tool
where they would contribute to or cause any malfuncticd of the tool mechanisa,

3.4.2.1 Ratchet. The full cycle ratcheting mechanism shall be tamper proof so that
it canmot be disengaged prior to or during the crimp cycle.

3.4.3 Removal of cri d parts. The crimped assembly shall be easily removed from
the tool upon co-plctIon o% the crimping operation.

"3.4.4 Calibration. Tool calibration adjustments shall be accessible only when the
tool is disassembled. These adjustments shall be made only by the manufscturer, or by
an approved calibration laboratory.

3.4.5 65950

3.4.5.1 Inspection gages. Suitable "GO and '"NO-GO" gages shall be made available
by the tool ﬁ,,,,;c;mx ig,r performing the qualification and quality conformance

inspection geging tests specified herein. These gages shall conform to the gaging limits
specified on the spplicable tool specification sheet.

3.4.5.2 In-service es. The gages to be supplied to the Government for maintenance
use shall be in accordance with the gage specification sheet specified on the applicable

tool specification shaeet.

3.5 Performance. Tools shall satisfactorily comply with the applicable test require-
ments of this spoc!hution.

(a) Type 1 rools., Type 1 tools covered by this specification shall satisfac-
- torily crimp MS3190, MS24254, and MS24255 wire barrels (made of copper,

SAE specification CA187, 1/2 hard) and other electric connector contacts

to wires as specified in the applicable specification for the contacts,

™) 2 tools. Type 2 tools covered by this specification shall satisfac-

torily crimp Class I terminals (MS25036), splices, end caps, and ferrules
conforming to MIL-T-7928 and MIL.F-2140R, chielded and coaxial contacts,

coaxisl connectors, and other comnecting devices to wires or cables as
specified on the applicable specification sheet.

3.5.1 Gaging. Toels shall meet the gaging limits specified on the applicable speci-
fication sheet when tested in accordance with 4.7.1.

3.5.1.1 Production ing. 7Tools submitted for acceptance shall be gaged t0 the
same limits as tools sﬁttd for qualification approval.

3.5.2 Ht-.idig [stnadz stste). There shall be no damage to basic tools, turrets,
positioners, or dies sufficient to impair operation when tested in accordance with
4.7.2.
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3.5.3 Handle, indenter, and die return operation (full cycling). The returm nechan-
ism shall compali the handles and indenters or dies to automatically return to the fully
open position when tested in accordance with 4.7.3. This requirement shal: apply regard-
less of the plane or position of the tool, with or without a wired assembly located in

the turret, positioner, or die.

3.5.4 Ratcheting mechanism. The tool shall not bottoa and shall not automatically
return to the fully open position when tested in accordance with 4.7.4.

3.5.4.1 Type 1 tocls. The travel of each indenter between the f.mul rltchet release
position and the fully closed position shall not exceed 0.002 inch,

3.5.4.2 Type 2 tools. When tested in accordance with 4.7.4.2, ths opposing dies
shall meet with no resulting die travel between the final ratcher release and the fully
ciosed position. The force requived to reiease the ratchet mechanism shall not be I-us
than 10 pounds nor more than S0 pounds,

+5.5 High compression force. The tool shall conform to the gaging requirement of
2. 8,1. after hains o art rn 180 _mand commvascinn farce in acrcovdance with 4_7_.S.

ubjscted to s 150-poun’ compression force in accordamce with 4.7.5.

3.5.6 Cgmuicn force. The crimping force shall not excesd the value specified on
the applicable specification shest whem tested in accoidance with 4.7.6.

3.5.7 Deformation of crimped comnection.

3.5.7.1 Type 1 tools. The out-of-roundness of the crimped wire barrel shall not
exceed the specified maximm dismeter of the barrel by mo re than 0.002 inch for sizes
smaller thap size 20 or by more than 0.006 inch for size 20 and larger wire barrelc
when messured as specified in 4.7.7.1,

3.5.7.2 2 tools, crimsped connection shall exhibit sufficient symmetry to
sssure the {tem's intendsd fumction vhen examinad as specified im 4.7.7.2,

. connection, There shall be no evidence of cracks pene-
ing the piating (or insulation, 1I appiicabie] and exposing the basis wmetal as a
1t of crimping when inspected as specified in 4.7.8.

3.5.9 Axiai concentricity {straightness).

3.5.9.1 Type 1 tools. The axial concentricity of crimped contacts shall not exceed
0.012 inch total indicator reading (TIR) for sizes 12 and 16 contacts. and 0.011 inch TIR
for size 20 and smasller contacts, when ssasured as specified in 4.7...), This includes

the maximum 0.00S inch TIR permitted the contact during its manufacture (see 3.1).

T £ 09 P -y o [ o WY S | e ool Ve b1 _Albhie anlflflimniame stwmas mho_
JedeTed A 4 LUULS. 10T Llimpou wWal A3IVWD L) 3INBILIL CAIAVIL JULIANATUL IvieLghiv:
Dess to assure "t'ﬁe Itea's intended function when examined as specified in 4.7.9.2.

3.5.10 Voitag dﬁ' The voltage drop across the crimp joint shall not exceed the
value specif m t ela e -] ch wi ass ly wi
1
.

SesSs 22

joint, and
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TABLE IA. Voltage drop snd tensiie sirengih {iype i-tovisj.
Naximum Minimm tensile strength (pounds)
voltage | Silver- or tin-plated Nickel-plated
Wite | Wite Test drop copper wirs copney wire
barrel| size |current | (milli- After low After low
size | range | (amps) volts) | Initial temp. crimp | Initial | temp. crimp
12 12 23%.0 3.0 110.0 93.0 100.0 85.0
_ 4 17.0 3.5 70.0 61.0 60.0 53.0
16 16 13.0 3.5 $0.0 45.0 37.0 3.0
20 7.8 4.0 0.0 14 0 19.0 13.0
% 1 20 7.3 4.0 20.0 14.0 13,0 9.0
24 3.0 4.0 8.0 S.0 6.0 4.0
ié p¥4 3.0 4.0 2.0 2.0 s.0 s.0
26 2.0 4.0 5.0 4.0 3.0 2.8
24 | 424 3.0 2.0 8.0 5.0 5.0 3.0
28 1.5 5.0 3.0 i.5 2.0 1.0 §
3% %€ 2.0 4.0 <.5 2.3 — 2.8 1.4
30 1.0 6.0 1.5 0.8 i.$ 0.8
28 28 1.5 5.0 2.7 l.e 1.7 0.5
22 0.8 8.0 1.0 0.8 1.0 0.5
TABLE IB. Voltage drop and tensile stremngth (type 2 tools'}.
Terminal Maximm voltsge drop -- | Mintmm
and Wire Test millivolt drop of equivalent Itmilo
splice | size | current lon‘th of wire plus this value | strength
size Tange | (amps) 1STmineL Spiics {poimds)
12-10 10 $S8.0 b} 2 150.0
12 41.0 i i 110.0
15T S 7 v N - 3 %o
16 22.0 1 2 50.0
22-18 18 16.0 1 2 38.0
22 2.0 1 2 1S.0
24-20 20 1.8 2 8 19.0
24 4.5 2 4 10.0
20-44 24 3.3 2 3 310.C
26 3.0 3 6 7.0

»
cing, or break-

on terminals, SPLices, &nd iexruies snail show nc svidence of ge, ar .
down when tested in accordance with 4.7.12.

$.5.13 low t rature crisp. Jhere shall be no binding of the tool handlss,
indsnters, dles, Or crimped wired assemblies when tested as specified in 4.7.13. The
vired sssemblies shall then meet the requirememts of 3.5.10 and 3.5.11.

3.5.i4 Sock, Crimpinmg '.eels. turrets, Dositionars. or dies shall not be damaged as

a result of ﬁ shock test of 4.7.14,

AL ot T ——— —
- - - - a a — Y s W FAIE B g LK -~ BPN Sy * 1 ¥ ) --———— e g —_—-
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3.8.15 Life.

3.5.15.1 Type 1 tools. The tool shall be subjected to 200,000 crimping cycles in
sccordance with 4,7.15.1, The wired contacts crimped during the life test shall meet
the requirements of 3.5.10 and 3.5.11. The tool shall mest the ir service requirements
of 3.5.1 and the requirements of 3.5.3 and 3.5.4.

3.5.15.2 ?5 2 tools. The tool shall be subjected to 25,000 crimping cycles in
sccordsnce with 4.7.15.2. The wired assemblies crimped during the life test shall wmeet
the requirements of 3.5.10 nnd 3.5.11. The tool shall meet the in-service requirements
of 3.5.1 and the requiremenrs of 31.5.3 and 3.5.4.

3.5.16 Salt an {corrosion). There shall be no dsmage to basic tools, turrets,
positioners, or dies sufficient to impair cperation whem tested in sccordance with
‘.7016. '

3.6 parking. Ail marking shali be in ac
permanently legible.

3,6.1 lates and data plates. Nameplates and data platss on tools and tool kits,
shall be -'l_ﬂ.ﬁ with information in accordance with the applicable specification sheets.
The plates shall dbe 0.003 to 0.005 inch thick sluminum foil im accordance with
MIL-P-19834 and shall be persanently mounted. Marking shall be black on a light back-

ground.

3.6.1.1 m. 1 tools. Nameplates and dats plates shall be of such size that they
no more than 350 degrees of the turret and shall be resdable in the same direction
ge! "9 v knoh without (vnu-rf{na the tool (;“ fnmn 1),

over
st!-.

3.6.1.2 m; 2 to0ls. Nameplates and dats plates shall be as specifiel on the
spplicable specification sheet,

3.6.2 Tool kits. Contents charts an' imtruc sheets shall be white viayl or
equivaient wl th bisck iettering. The lettering s hiii be protected with a transpareat
coating.

NAMEPLATE
‘OPPOSITE SIDE)
TURRET

< o /—DATA PLATE
I

¢ YO .o,

()
.0 @?

N ~71/

.\

SELECTOR—

KNOB

_FIGURE 1, Orientation of namepiates and dat. plstes on turrets,
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3.6.3 Direct nrkings. Basic tools, turrets, positioners, dies, and gages shall be
directly mar with information in accordance with the applicable specificstion sheet.

Militsry part nusbers shall be permanently engraved on the dies and gages.

3.7 Morkmanship. Basic tools, turrets, positioners, dies, gages, and tool kits
ehall maat a azion dimencione and recuirements of this specification. The tools and

SNBaa BeSt Ss: COSagh Sa:SRR2aNte 208 TOR[LIIE/WNE2 ¥ 023 2 FeeiiaRatiUN. I1:.1€ tPOio ARG

tool cases shall contain no sharp edges, burrs, or other features which are potential
personal hazards to the operstor during normal usage.

4., QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the supplier is responsibie for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
order, the supplier may use his own or any other facilities suitable for the performance
of the inspection requirements specified herein, . less disapproved by the Government.
The Government rsserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies and serv-
ices conforas to prescribed requiresents.

4.1,1 Test i t and inspection facilities., Test equipment and inspection
hal Ec oi uf

facilities shall sufficient sccuracy, Quality and quantity to permit performance
of ths rsquirsd inspection, The supplier shall establish calibration of inspection

squipment to the satisfaction of the Government. Calibration of the standards which
control the accuracy of inspection equipment shall comply with MIL-C-45662.

4.2 Classification of inspection. The inspection of tools shall be classified as
follows:

(2) Qualification inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).

4.3 %;Iificnion inspection. Qualification inspection shall consist of subjecting
the qualification test samples specified in 4.3.1 to the applicable examinstions and
tests of table II, in the sequence shown. -

4.3.1 Qualification test samples. The test samples shall consist of the following:

4.3.1.1 Type 1 tools.

(8) Two of the same part numbered basic tools and turrets or pesitioners for
which qualification is desired shall be tested except oniy one basic
tool shall be subjected to the life test (seec 4,.7.15.1)., This admits
qualification approval of both the basic tool sand the turret or posi-
tioner tested.

(b) After approval of items in (a), qualificatiom approval of additional dash
numbered turrets or positioners shall be obtained by testing two of each
additional turret or positioner with two previously qualified dasic

. tools. ’

(¢) Qualification approval of turrets or positioners alone shall be obtained
by testing two of esch dash numbered turret or positioner with two
previously qualified basic tools, ‘

4.3.1.2 Type 2 tools.

(s8) Two of the same part numbered basic tools and dies for which qualification
is desired and two sets of dies specified on the applicable specafication
sheet shall be tested except only one basic tool shall be subjected to
the life test (see 4.7.15.2). This admits qualification approvsl of
both ths pasic tool and the dies tested.
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TABLE II. I1ification in tion.
E . Y Iype 2
B Turrets or
Examinstion or Requirement Test Bagic tools Ipositioners | Basic tools Dies
test paragraph paragraph | (4.3.1.1(a))|{4.2 2.1(b) | (4.3.1.2(a)) [{4.3.1.2(b)
ang (C)) and (c})
Visual and mechanical 7 . ) . - B _
u.iﬂ‘t’o”‘ - e o e~ 3.1' 3.3. 3.3.]’ ‘As X X X X
353526 364i 35§i
3.6.1, 3.6.2,
3.6.3, 3.7
Inepection gaging- - - - 2.8.1 4.7.1.1 X X X X i
Humidity (study state)- 3.5.2 4.7.2 X - X -
ineservice gaging- - - - 3.5.1 4.7.1.2 X X X X
Handle. indenter. and ’
die rcturu mntlon . :
“{full cycling) = = = « 3.5.3 8.7.3 X -— A ==
Ratcheting mechanism -~ - 3.5.4 4.7.4 X - X - .
High msion force - 31.5.5 4.7.8 X - X had 1
Compression forcee = = - 3.5.8 8.7.6 X e X - !
Deformstion of crimped
m‘“ - > oo - 3.‘.7 ‘.7.’ x X X X i
Cracking of crimped i
comectign ~ « ~ = « = 3.5.8 4.7.8 X X X X |
Axial concentricity '
(etmcdabhonane) o _ < o 2 g8 4 %@ b 4 b ¢ X X {
\3TsIygniureaa/ - Joder Veorer ~ Lod
Voltage drop « = ~ = = =~ 3.5.10 4.7.10 X X X X
Tensile strength « - - - 3.s.1 4.7.11 X X X ;
Dielectric strengthe = = 3.5.12 4.7.12 - - Iy Xy
Low temperature crimp- - 3.5.13 4.7.13 X - X -~ :
Compression force= - - - 3.5.6 4.7.6 X - X - H
Voltage drop - - = - - - 3.8.10 4.7.10 X - X - i
Tensile strength = - =~ - 3.5.11 4.7.11 X - X -- i
ShOCke = « = =« = = = = 3.5.14 8.7.1% X - A - X
In-service aaging- - - - 3.8.1 4.7.1.2 X - X -- |
Handle, indenter, and i
die return operation .
{(ful) cycling) = = = = 3.8.3 4.7.3 b ¢ - X .- i
Ratcheting mechanism - - 3.5.4 4.7.4 X - X .- .
Lif@ e = e = e e =0 == 3.5.15 §.7.15 X = X - :
Voltage drop = = « = ~ = 3.5.10 4.7.10 X -— X - !
Tensile strength = = - - 3.5.1 4.7.1 X - X -
Salt spray (Cﬁvr\l)%ﬁ‘l) = 3.5.16 4.7.16 X - X =<
In=service gaging- - « - 3.5.1 4.7.1.2 X - X .-
Handle, indenter, and
¢ie retyumm operation
(full cycling) = « = = 3.5.3 4.7.3 X - X --
Ratcheting mechanism - - 3.5.4 4.7.4 X X -
Visual and mechanical
eXAmiNAtionN. « - - « - 3-1. 3.3, 3-3-1. 4.5 X X X X 1
3.3.2, 3.4, 3.6, |
3.6.1, .2.6.2, :
3.6.3, 1.7 ) ]
1/ Wnen lnﬂ;gbl (see 3.1).
9

i P TN 9 1 Al
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(b) After spprovel of items in (a), qualificstion approval of sdditionsl dash
nsumbered dies shall be obtained by testing two of each additional die

wioh Swun meravinialy aelifiad haaisr oanle
Wa WS W r."‘m‘, ‘I.ao..w L2 3 bYwaPe

(c) Qualification approval of dies slone shall be obtained by testing two
of esch dash mmbered die with two previcusly quslified basic tools.

4,3.2 Qualification rejection. There shall be no fallures during any examination

or test of the basic tools, turrets, positioners, or dies submitted for qualification
tests (see 3.2).

4.3.3 Retention of u-lification. To retain qualificstion, the supplier shall for- '
ward to the qulum:u actIaty ct ll-mth iatcmls a susmary of group At 36-onth
& Buod o as
=3

Py e S . ————n s | ;e amed 1
w""-l. s t 24 U AUPVEL ‘"'Ll U' smtt-ﬂ. l“' ql-&&l FJANE BLLAVE , Wil

the initial reporting dats. The report shall consist of:

for delivery, group A, indicating as & minimm the number of lou that
have passed and the number that have failed. The results of tests of
sll reworked lots shall be identified and accounted for.

(b) The comnlete results of tesfs performed for gualificerion verification

=2=< STST STSEeSST e STeeer priaveimee ave Wewacsawmeavii veeaeacaawmeoawss

mpoetion. group B including the number and mode of failures, The test
Teport shall include results of all qualification verification inspection
tests performed and completed during the 36-month period. If the test
Tesults indicate nonconformance with specification requirements, and
corroeun sction scceptable to the qualifying activity has not been

-l e aaL e el . Mg e A _. &___ as_ _____w

taken, action mey be taken to remove the failing product irom the quaii-

fied products list.

Failure to submit the report within 60 days after the end of each 36-month period may
result in loss of qualifieation for the produet. In addition to the periodic submission

of inspection dnu. the supplier shall i-diatoly wotify the quuifying activity at any
time during the 36-month period that the imspection data indicates failure of the quali-
fied product to meset the requirements of this specification.

In the event that no productiou occurred during the rcportm period, a rq:ort shall be

acsdied &0 od —d Bood o ey =@l fl haa Aho sawob = a2 Aol
s tted v.vtuxy;n; that the CUEPpE) 3%iii RES NS C‘Pvllltx" &NG IaClilties neces-

ssry to produce the item. If during three consecutive reporting periods there has been
no production, the manufscturer mey be required, at the discretion of the qun lifying

sctivity, to submit a representative product from each group, as defined by 4.3 to
testing in accordance with the qualification inspection requirements,

2eRELAUE ANIPOLLAUIL IEeqQRiIeEontas

4.4 Quality conformance inspection. —

4.4.1 Groups A and B inspection. Quality conformance inspection shall consist of
the following:

(a) Group A inspection (lot by lot) (see 4.4.2).
(b) Group B inspection (periodic) (sees 4.4.3),

4.4.2 G A ins tion. Before acceptance, tocls shall be selectet in accordance
ﬂ'g-m! 1 1

with MIL~ nspection l. vel S-4., The tools shall be subjected to the exami-
nations and tests in the sequence specified in table III, and have an acceptable quality
level of 1.0 percent defective. Delivery ~f products uhg“_ have passed the growp A

inspection shall not be dohyvd pending the results of the group B inspection. Group A
rejection and reinspection shall be in accordance with the pocedures 5f MIL-STD-10S.

4.4.2.1 Disposition of group A samples. Tools which have passed all the group A

inspection may be delivered or‘u the contract or purchase oruer if the lot is lc:optod
1 wit

ami the sampie units are still within specified tolerances.

-
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TABLE 711. Group A inspection,
. . Tvee 1 Type 2
Examination or s 4
test R;i:ll;::;:t pn::;:ap‘n Baslc [Turrets or Sasic Dies
- tools |positioners |toois
Visual and mechanical
axamination = = = - = = 3.1, 3.3, 3.3.1, 4.5 X X X X
3.3.2, 3.4, 3.6,
355;1; 596925 ]
3.6.3, 3.7
Inspection gaging - = = = 3.5.1 4.7.1.1 X X X X
Handle, indenter, and
dis return operation
(full eycling)~ = = = = 3.5.3 4.7.3 X - X -
Ratcheting mechanism- - - 3.5.4 4.7.4 X .= X --
High compression force- = 3.5.5 4.7.% X - X -
Deformation of crimped
connections = - = = = - 3.5.7 4.7.7 X X X X
Axial concentricity
(sm;ghtness)- - - - - 3.5.9 4,7.9 X X X X
Tensile strength- = - = < 3.5.11 4.7.11 X X X X

4.4.3 Group B inspection. A periodic inspection shall be made at 36-month intervals
from the date of the lstter of notification of the tool's acceptability fur qualifica-
tion. Group B inspection shall consist of the examinations and tests perforsed in the
sequence specified in table IV on one samplie unit sslected froe inspection lots which
have passed the group A inspection. Group B rejection and reinspection shall be in
accordance with the procedures of MIL-STD-10S.

4.4.3.1 isposition of group B samples

D s .
i B dm ".—-'nE on shall not be 3eliver§ on

Sample units which have been subjected to

group B inspection shail the contract or purchase or. er.
TABLE IV. Gruup B inspection.
: Type 1 ~Type ¢
M:‘“” or Requirement ...I:’,t  Basic | Jurrets or 1€ | pies
est paragrapn peraZraph | . oois | positioners | tools
In-service gaging - - = - 3.5.1 4.7.1.2 X X X X
Compression force - - = = 3.5.6 4.7.6 X - X --
De iormation of crimped
connectione - = - - = - 3.5.7 4.7.7 X X X X
Ciacking of crimped
comnection- - - - - - < 3.85.8 4.7.8 X X X X
Axial comcentricity
(straightness)- - - - = 3.5.9 i, 7.9 X X X X
Voltage drop- - - - - = < 3.5.10 4.7.10 X X X X
Tensile strength- - = = = 3.5.11 4.7:11 X X X X
Low temperature crimp - - 3.5.13 4.7.13 X == X --
Compression force - - - - 3.5.% 4,7.6 X - X -
Voitage drop- - - = = = ~ 31.5.10 4.7.10 X - X --
Tensile strongth- - - - - 3.5.11 1.7.11 X -- X -
ShOCK = = ® @ = = = = = = 3.5.14 a.7.14 X -- X -
in-service gaging - - = < 1.58.1 4.7.1.2 X -— & -
Handle, indenter, and
die return operstion
(full cyeling)- = - = = 3.5.3 4.7.3 X - X --
Ratcheting mechanise- - - 3.5.4 4.7.4 X - X ==
Visual snd mechanical -
examination - - - - ~ =1 3.1, 3.3, 3.3.1, 4.8 X X X X
Se;=2g 3.‘! 3-60
3.6.1, 3.6.2,
3-0‘3. 3-7 |
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4.4.4 Inspection of preparation for delivery. Packaging inspection shall be in
acconisnce with PPP-P=40.

4.5 Visual and mechanica)] inspection, The tools, tool kits, accessories, piece
parts, and tool gages shall be examined to ensure conformance with requirements of this
specification and the applicable detail documents not covered by the performance
requirements of 3.5. In-process controls of component pirts, unrelated to lot sizes of
finished tools, may be utilized in lieu of examination o' these components in the fin-
ished trols to assure conformance of these component parts, Examination in a continuing
manner shall be performed to assure compliance with the following requirements:

(a) Applicable specification sheet (see 3.1).

(b) Materials (see 3.3).

(¢) Finish (see 3.3.1 and 3.3.2).

(d) Design and construction (including dimensions) (see 3.4).
(e) Marking (see 3.6, 3.6.1, 3.6.2, and .6.3).

(f) Workmanship (see 3.7).

4.6 Standard conditions for inspection. Unless otherwise specified herein, all
inspecttons required by this specification shall be made under the following conditisas:

Temperature: 15° to 35°C (59° to 95°F).
Relative humidity: 20 to 80 percent.
Barometric pressure: S50 to 800 millimeters of mercury.

4.6,1 Wired assemblies, Wired assesblies crimped during the tests specified in 4.7
shall be made with suitable lengths of silver-, tin-, or nickel=plated wire conform.ng
to MIL-W-5086, MIL-W-16878, MIL-W-22759, MIL-W-81044, MIL-W- 81381, or as spxcified on
the associated spccification sheet (see 3.1).

4,7 Test methods.

4.7.1 Gaging. Activate the tool to the fully closed position. The "GO gage shall
be freely inscrted in the space between the opposing closed indenters or dies of the
tool. With the 'GO" pin in this position, the pressure on the tool handles shall be
releascd, and the tool shall automatically return to its fully open position. Close
the tool to the fully closed position. The 'NO-GO" pin of the gage shall not be insert-
able between the opposing indenters or dies of the tool.

4.7.1.1 Inspection gezing. Indenter or dic closures shall be tested with the
inspection gages spcci?icg in 3.,4.5.1 and shall meet the requirements of 3.5.1.

4,7.1.2 In-service gaging. Indenter or die closures shall be tested with the
in-service gage specified in 3.4.5.2, or with the manufacturer's equivalent inspection
gage, and sha!l meet the requirements of 3.5.1.

4,7.2 Humidity (St“dﬁ state). The basic tool, with its turret, positioner, or die
installed shal] be exposed to steady state humidity in accordance with method 103,
condition A of MIL-STD-202. The basic tool and turret, positioner, or die shall meet
the requiresents ot 3.5.2,

4.7.5 Handle, 1ndenter, and die return cperation (full cycling). Activate the tool
to the rully closed position without a wired assembly in the tool and then release hand
pressurc from the todl., Repeat several times.

1.7.3.1 IZP‘ ] tools. Operate the tool again to make up 20 wired assemblies for
each contact size «nd wire pisting accommodated by the tool and turret or positiomer
under ictt. Ten of these shaull be made with the largest size wire accommodated by the
contact a4 specifiwd in rtable 1A 4nd 10 with the smallest size wire. The three wired
assemblics made ip 4. specified 1n 4.7.6.1 may be considered as being included in the
tota] number specificd ubove. Upon completion of each operstion of the tool and
release of the appiied pressurs, the tool shall mset the requirements of 3.5.3.

12
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4.7.3.2 Type 2 tools, Operite the tool again to make up 20 wired assemblies each of
the largest and smallest size saielded (or coaxial) contact, terminal, splice, or
ferrule accommodsted by each cavity of the die under test. The wire or cable used, and
the method of assembly shall be as specified in the applicable specification or specifi-
cation sheet. Ten assemblies each shall te made with the largest and smallest size wire
or cable accommodated by the item to be crimped. When only 1 wire or cable is shown,
make up 10 samples for each item. The wired terminal and splice assemblies made up as
specified in 4.7.6.2 may be considered as being included in the total number specified
above. Upon completion of esch operation of the tool and release of the applied pres-
sure, the tool shall meet the requirements of 3.5.3.

4.7.4 Ratcheting mechanism. Close the tool on the "NO-GO" pin of the inspection
gage specified on the appiicable specification sheet until a gentie positive force is
exerted by the indenters on the gage pin. CAU1ION: DO NOT CRIMP THE GAGE. Wwhen the
operator's hand pressure is released, the tool shall meet the requirements of 5.5.4.

4.7.4.1 Type 1 tools. The travel of each indenter between final ratchet release
position and the fully closed position shall meet the requirements of 3.5.4.!.

4.7.4.2 Tz% Z toois. A measurable cumpression force shaii be exeried on the handles
of the tool, 1. 0.1 inches from the cxtremities of the handles. Without crimping a
wired assembly, the force required to release the ratchering mechanism aud the travel of
the opposing crimp dies shall meet the requirements of 3.5.4.2.

4.7.5 High compression force. A compression force shall be exerted on the handles
of the tool, 1.25 20.125 inches from the extremities of the handles at a rute of approxi-
mately S pounds per second until a force of 150 pounds is reached. The force shall be
applied while crimping the largest size contact, terminal, splice, ur ferrule accommo-
dated by the basic tool,-to the largest size wire or cable specified for it. The 150-
pound force shall be continucusly applied for a 30 second duration. The tuol shall then
ha ¢

sevad {(n ancncdanca with £ 9 1! masar rths rannivemente aof 3 .8 S
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.7.6 Compression force.

4.7.6.1 T 1 tools. The tool shail be mounted such that s measurable cospression
force can be exerted on the handles, 1.2S 20.125 inches from the extremities of the
handies. Three contacts with the largest size wire barrel accommodsted by the basic toeoi
shall be crimped to the largest size wire specified for them. The force necessary to
make the crimps shall aeet the requirements of 3.5.6.

4.7.6.2 T 2 toals. The tool shall be mounted as specified above. For terminal
and splice dies, three of the largest size terminals and splices accommodated by the
basic tool shall be crimped to the largest size wire specified for thes. In addition,
test ferrules and cables shall be selected and crimped in accordance with figure 2 and
the applicable specification sheet. The opposing dies shall close to 2 maximum gap ot
0.010 inch and the force necessary to sake the crimps shall meet the requiresents of
3.5.6.

4.7.7 Deformation of crimped connecticn.

4.7.7.1 Type 1 tocls. The maximum diameter of the crisped wire barrcls on all con-
tact-wire assemblies made up for 4.7.3.1 and 4.7.6.1, if applicable; shall hc measured
and shal) asst the requirements of 3.5.7.1.

4 T 7 9 Twuma 3 o
H -

le PTha winad secmmhliose mada 1m fae 4 7 2 D 2nd 4. 7.6.2 if an-
Vel a7 o b - - el iDis, == T

%A-. AW WAL PW -.--»-v-;o% amUe wy aws Vel e
plicable, shall visually examined for symmetry of crimp, sharp edpes ur corners, or
otherwise unsuitable characteristics and shall aeet the requirements uf 3.5.7.2.

4.7.8 (Cracking of crimped connection. The crimped connection of all wired assemblies
ande up for 4.7. 4.7.6, if applicable, shall be inspected with the aid of 3 magni-
fying Jdevice having a power magnification of 1U. The crimped connection shull @eel ke
requiremsnts of 3.5.8. .

”»e
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Ferrule material shall be seamless copper tubing,
alloy no. 122, Ammeal to a Rockwell hardness
of 55 maximu on the 15-T scale,

For ferrule 1.D., 0.D. and test cable, see
applicsble spacification sheet (3.1).

R el

FIGURE 2. Test ferrule and cable for compressive forcp test (type 2 tools).

4.7.9 Axaui concentricity (straightness).

4.7.9.1 Type 1 tools. Six contact-wire assemblies are required for this test. Three
of those made up For 4.7.3.1 with the smallest size wire barrel accommodated by the tool
and crimped to the smallest size wire specified for that size contact shall be used. The
other three shall be those made up for 4.7.6.1, if applicable, with the largest size wire
specified for that size contact. The wired contacts shall be chucked in the retention

ares shown in figure 3 and rotated. Indicator readings shall be taken at the Jiameters

specified in the figure. The test setup shall be as shown in figure 4. The TIR measure-

mante shall conform to 1. 8.Q.1.

il > Feem s s

4.7.9. & 2 tools. The vired assemblies prepared for 4.7.3.2 and 4.7.6.2, if ap-
pucuu, shall be visually sxaminec £o7 bending of tonguss on terminmals and curvsiuvs

of splice bodies, and shal) meet the requirements of 3.5.9.2.

4.7.10 Voltage drop.

4.7.10.1 Type 1 tools. The entire length o” the contact-wire assemblies made up for
4.7.3.1 and 4.7.6.1, if applicable, shall be made to carry the applicable test current
specified in table IA. After the temperature stabilizes (approximately 1 minute), the
voltage drop shall be measured fros a point on the positioning shoulder of the contact
to mother point 1/2 inch distant on the attached wire and shall seet the requirements
of 3.5.10.

.10.0 T 2 toois. The wired assemblies prepared for 4.7.3.2 and 4.7.6.2, if
nppucable slél; be tested in accorda.ncc with thc voltuo drop test of MIL-T-7928,

MIL-F-71608, or the appiicabie spccxx;caxum and shall meet the TEqUi TVERnTS spocxxxw
therein and 3.5.10.

4.7.11 Tensile strength. The wired assomblies prepared for 4.7.3 and 4.7.6, if ap-
plicable, shall be placed in a tensile testing device with appropriate fixtures and

sufficient force shall be applied to pull the wire out of the assembly or bresk the wire
or crimped item. The speed of head travel of the tensile device shall be 1.0 20.25 inch

peT minute. The holding surfaces of the tensile device clamp may be serrated to pronde
ine av haldine etrencth The wived meceaamhli ise

s A
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4,7.12 Dielectric strength 1s) (wi licable, see 3.1). Four wired

_____ md Swma asncammandartad h - ¢ ehall ha neansead -d
lsseuuu:s or Lnt lll“)b 53128 &nd s]yv SCCOCTJ|OCETLC DY The IC0. shasi oo prepaled aSha

tested in accordance with MIL-T-7928, MIL-F-21608, or the applicable specification and
shal]l meet the requirements specified therein and 3.S5.12.

4.7.13 Low temperature crimn. The basic tool, ‘urret, msigigggg; or die. and the
1tems to be cnnpcd shall be exposed to a temperature of -15°C for 2 hours. lumediately
after removing these frorm the test chamber, the tool shall be used to make its respec-

TIVE CTispe.

4.7,13.1 Test samples.

4,7,123,1.1 Contacts, uninsulated terminals. splices. an

S d
type and size connectmg device accommodated by the tool and
of the largest and smallest size wires or cables accommodated
0 the low temperature crimp test. The compression forces sh

and the requirements of 3.5.13 shall be met.

§,7.i3.1.2 iInsuiated terminais, Spiices, and ferrui€s. Cight of each type amd s5ize
connecting device accommodated by the tool and four sultable lengths each of the largest
and smallest size wires or cables accommodated by them shall be subjected to the low
temperature Crimp test. The compression forces shall be measured as in 4.7.6 on half
of the respective samnles. These samnies shall then be subjected to 4.7.10 and 4.7.1
The remaining assemblies shall be subjected to 4.7.12.

*-

4 12 Chanl T™ha onnt wd ob. a *uweadr nra
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*>
loosely placed in a 12 x 12 x 12 inch box made of
rigidly fastened to the carriage of a shock test device. The box may be open at the
top to facilitate accessibility to the tool. The tool shall be subjected to & shock
test in accordance with method 213, test condition I of MIL-STD-202. Two shocks shall
be applied, one with the contact entrance of the tool facing the bottom of the box and

the other with the contact entrance facing away froa the bottom. The tool shall meet
the requirements of 3.5.14,

4.7.15 Llife.

4.7.15.1 Type 1 tools. Only one tool shall be tested. The tool shall be mounted

such that it can be mcauy actuated at a rate of 15 to 20 cycles per nmuto.
where a cycle consists of closing the tool to the positive stop position and allowing

the handles to return to the fully open position. The tool selector setting shall be
set as specified in table V. A compression force shall be applied to the extremities
of the handles to crimp test rods of the diameters and materials shown in table V as
.p“lzc&!: Fay tonle used to n-vi-s size 1. contacts, the rod shall he advanced a
minisum of 1/4 inch after each crilp to provide a new crimping surface. For tools used
to crimp size 16 and smaller contacts, the rod shall be advanced s sinimm of 1/8 inch.
After every DU,UU\J C)‘c;es. the tool shall be -—-ﬁ‘unn;'/" cPe--svd 14+ ‘-1-}0 six wire-contsct
assemblies using the largest wire barrel that the basic tool is designed to crimp.
Three of the contacts shall be crimped to the largest size wire anc three to the
smallest size wire accommodated by the contact. The tooi shaii require no adjustments
or repairs during the 200,000 cycles, but it shall be Dermissible to remove foreign
smatter and lubricate the tool every 50,000 cycles. A1l requirements of 3.5.15.1 shull
be met.

4.7.15.2 Type 2 tools. Only one tool shall be tested. The toel shall be mounted
such that it can be mechanically actuated at a rate of 1S to 20 cycles per minute,

o rla sameiceoe mf ~lThneina sha snnl Shae mrai®ios socm mecl®lac o3 —VY roina
'II'l‘ . L]\.A‘ CWMIADGD Vi CAVIENN) WwWIVY wvVWVSE sv wWi® MPUSLWLATVE )Lw w“&‘“ll Sl .“w‘|l‘

the handles to return to the fully open position. A set of dies used to crimp the
largest ferrule, terminal, or splice that the tool is designed to crimp shall be

()
o

s
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instslled in the tool such that a 30 to SO pound handle force is required to release

the ratcheting mechanisas at the end of the normal crimping cycle with no sample in the
t00l. -After every '&_mﬁrgel.q the tool shall be manually operated to crimp six wired

------ >es STSII divy =aTe;

assemblies using the largest terminal, splice, or ferrule accommodated by the tool.
Three shall be crimped to the largest size wire or cable and three to the smallest size
accommodated by the item. When only one size wire or cable is specified, only three
samples need be prepared. The tool shall require no adjustments or repairs during the
25,000 cycles. All requirements of 3.5.15.2 shall be met.

TABLE V. Test rod for life test (type 1 tools).

Largest contact | Selector | Rod dia.-in. ‘Material ' Physical
accommodated setting (20.001) specification properties
12 ) 8 0.125 Coml. leaded bronze | Rockwell
or QQ-C-502 hapdness
850 2
. ! 0.064 QQ-8-626, Comp. 2 | ,\;, ctensile
20 8 or (Q-¥-343 strength
. 48,000 psi

4.7.16 Salt .B%E §comsion}. The dasic tool with e turret, positiomer, or die
installed 1 be ected to a salt spray (corrosion) test in accordance with
method 101, condition B of MIL-STD-202. The salt solution shall be 5 percent concen-
tration, Immediately after removal from the chamber, the basic tool and turret, posi-
tioner, or die shall de rinsed in ruming water not warmer than 38°C and subsequently
dried in a circulating air oven for 12 hours at s temperature of 38 13°C. Upon removal
!xf'o- the oven, the basic tool and turret, positioner, or die shall meet the requirements
of 3.5.16. -

S. PREPARATION FOR DELIVERY

S.1 Packaging. Packaging shall be in accordsace with the requirements of PPP-P-40.
Unit packages shipping containers shall also be marked with the following infor-
mation: :

(3) Mmber (revision and amendment, if applicable) of this specification.
() Militasry part mmber and title.

(c) Manufacturer’s name.

(d) Manufscturer’'s part mmber.

(e) Month and year inspected.

6.1 Intended use, Tools and kits covered Dy this specification are intended for
crimping MIL-C-23216, MIL-C-26636, and MIL-C-39029 removable comtacts (e.g§., pover,
coaxial, shielded, thermocouple and filter pin contacts); MIL-C-39012 coaxisl connectors;
MIL-T~7928 terminals: and MIL-F-21608 ferrules to wire conductors for use in electric
connectars, terminal junction systems, and other electric or electronic cowponents.
These tools may be used to crimp other connecting devices of design or saterials other
than those specified herein provided the required performance is obtained.

6.1.1 Tool selection. MIL-STD-1646 specifies the pProper tool selection for use with
milien r3
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6.1.2 T 1 tools. Crimping contacts without positioners or turrets (as applicable) .
is not s recommended practice, but is an esergency procedure only.

- Py A _ao b

6.2 ering data, Procurement documents should specify ths £

following:

(a) Title, number, and date of this specification and applicable specification
sheet.

(b) Military part mmber for basic tools, turrets, positioners, dies, inservice
gages, and kits, as required.

(¢) Quantity desired.

6.3 lification.
(a) With respect to products requiring qualification, swards will be made only

for nroducts which are, at the time set for onenine of b(dc aualifiad for
28T PprTOCuUCIS wWallh are, =t

ava Spwisaiip ¥o wvase S=—cacsavw

inclusion in the applicable qualified products list, vhothcr or not such
products have actually been so listed by that date. The attention of the
suppliers is called to this requirement, and manufacturers are urged to
arrange to have the products, that they proposs to offsr to the Federal
Government, tested for qualiﬁution in order that they say be eligible
to be awarded contracts or orders for the ptoaucu covered OY this I'POCX-
fication. The activity responsible for the qualified products list is
the Naval Alir Systems Command; however, informatiom pertaining to quali-
fication of products may be obtained from the Naval Ammmition Depot
(NAD-70515), Crane, Indiana 47522.

(b) With respect to Air Force, tocl kits requiring qualification, etc. The
activity responsible for the qualified products list is Air Porce Logistic
Command, and information pertaining to qualification of products may be
obtained frem the Air Force Logistic Command (MMGE), Nright-Pattersocn
Air Force Base, Ohio 45433.

6.4 International standardization agreement. Certain provisions of this specifica-
tion are the sub)ect of intsrnation standardization ‘po-ut (NEPR No. $8). When
amendsent, revision, or cancellation of this specification is proposed which affects or
violstes the international agresment concerned, the preparing activity will take appro-
priate reconciliation action through internation standardization chamnels iacluding
departmental standardization offices, if required.

6.5 Marginsl indicia. Asterisks are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.

6.6 Patent notice. The Government has a royalty-free license under the listed
patents and patent spplications for the benefit of manufacturers of the items called for
in this specification and relatod specification sheets sither for the Govermment or for
use in equipments to be delivered to the Government.

U.S. patent applicatiomns

U.S. patent numbers serial numbers
2,991,675 158,956
3,059,511 172,198
3,063,313 172,354

302,170
617,783

6.7 Performance of class Il tools. Performance of crimp joints msde with class II
tools shall confora to the requirements of crimp joints mads with class I tools.
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Custodians:
Army - EL
Navy - AS
Air Force -~ 84

keview activities:
Army - M1, MU, AV, EL
Navy - SH, EC

Air Force - 12, 17, 80, 82, 85

DSA - ES

User activities:
Army - ME, AT, GL, WC
Navy - YD
Alr Force - 70
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