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1. This Military St, a”dard is appmwed toi- use by the Naval Electronics Systems

Command , Department of the Navy, and is available for use by all Departments and
A&encies of the Department of Defense.

2. Beneficial c.amu.ents (recommendebions, ?tddieions, deleti.a”s) a“d any per. ti”ent
data which may be of use i“ improving this Oocurment. should be addressed to: Naval
Electronic Systems Comma”d, DePark!aerrk of F,he Mvy, Waiihinsto” DC 20360, by using the
self-addressed Standardization Document hmprovemenk Proposal (DD FOrm 1426) appearing
at the e“d or this doc. me”t or by letter.
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UIL. STD-1664A(EC)

19 August 1981

1. SCOPE

1.1 w. This standard establishes the rea. irements for producing a
mechanically and electrically stable electrical clip termination ❑ade with stranded
or solid wire and appropriately designed tet. minal posts. This atamdard includes:

I a. Inspection procedure ror electrical clip termination.

b. Reti ‘<-ements and test methods for assuring reliable electrical
terminations.

2. REFERENCED DOCUMENTS.

2.1 Government dc. cuu. e”ts. The following do.a. me”ta Form & part of this standard
to the extent specified herein.

SPECIFICATIONS

FE OERAL

●

QQ-B-75D Bronze, Phosphor, Bar, Plate,
Flat Wire, and Structural and
Sections.

Rod, Sheet, Strips,
Special Shaped

QQ-W-343 Wipe, Electrical (Uninsulated).

MILITARY

MI L-T-1 OI27 Ti” Plating, Eleotrodeposited or Hot-dipped, for
Fe, rous and Nonferrous Metals.

MI L-w-16878 wire, Electrical, Insulated, High Tempepat. re.

MI L-G- U520h Gold Plating, Elect redeposited.

(Copies of specifications, standards, drawings, and publications reauired by
Contractors i“ oonneotio” with specific pr.ac”t-etuent functions shcwld be obtained from
tbe pr.ac”ri”g activity or .s directed by the contracting of ficer. )

3. DEFIN1TIONS

3.1 g. The following is a list of key terms used in this standard: (See
fig”,e 1.

3. 1.1 Electrical clip termination. Consists of a length .at wire, automatically
stripped, compressed, wiped along the terminal post during the termination process
a“d held i“ place by a metal olip. The process is accomplished by either hand tool
application or by nutomatic point to point wiring mac?hi”es,

3 .1.2 Insulation SUPP 01’t. The pre-formed area of the electrical clip which holds
the ins”latio” securely for the purpose of preventing creep between the wire and
ins.latio” to insure that the wire is “ot under stress where it enters the clip.

3.1.3 Co”tact area. The stripped area of the wire which is i“ intimate contact
with the terminal Post.

3.1. u Gas ti~ht area. The area between the terminal post and stripped wire which
duo to the compression of the wire against the terminal po9t by means 0? the
electrical clip will exclude gas fumes.

3. 1.5 Strain relief. Outward flange of the electrical clip designed to prevent
C.a”d”o to? nicking.

3.1.6 _Crown.
the conductor and

O“tvard em bossi”~ of the electrical clip web to correctly position
bundle the stranded wire during application.

1
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FIGURE 1. Tennino)ogy for electrical clip terminations.

2
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3 .1.7 Web. The body of the electrical C1l P vhlch prenses the stripped wire
against th=er. ainal poet.

3 .1.8 Serrarj on,. Internal cr... sc. rio8 at the crown to prevent wire slippage
relative co the elect rlc.1 clip during application and to pr. vlde electrical
redundancy.

3 .1.9 ~. Pre-formed area of electrical clip i“ contact with the terminal post.

I 4. GENERAL REQUIREMENTS.

4.1 Dcecript ior, . Electrical C1ip
electrical and mechanical termi”et ton
ranges from 30 thro. sh 22 AUG. These

appropriate C1i Pr L0018 te.mLnS1 P.. t

ter.nfnat ione are designed to provide a reliabla
for use with scraoded and solid conductors In
termi”atf. ns are achieved for using the
combination a“d selected “i, e tyPes.

4 .1.1 ~. Electrical clips and terminal poet shall be either tin, gold . .
tin nickel plated.

4.2 Poot .%ze m“d Spa Ci”&. Electrical clips are deaf fined to r.ccommodate the wire
eize and in. ”lation diameters listed. Terminal post spacin8 is .1s. tabulated.

‘TABLE 1. Poet size, epmclmg and ULtlttacy wire specifications.

T

3
.022 x .036 30

(0.55 x0.91@mu)

.031 x .062 2.9
(0.78 x1.57 m.)

,. AWG I“s.latlon dia. spacing Kllitary “ire Sp. cificstion
Max Him n.. Min 141L-!J-16878 TYPe

slash sheet

28 .018 .029 .100 16 ET
(0.45 IUP,] (0.73 mm) (2.54 mm)

22 .022 .065 .125 J4 E
(0.55m) (1.65 m) (3.17 mm) EE

;: ET

5. DETAILED REQUIRE HENTS

5.1 !Jire.—

5 .1.1 C.aoductor. The wira co be termimted may be either stranded or eolid
co. ductor wit him the .Dsro. ri ate or c.ermissible wire range. Stranded wire shall. . .
comply with Fll L-W-16878 a“~ QQ-W-343”f0r eo lid comduc tori.

5.2 Electrical Clip.

T1” P1.9CL”8
Ti” nickel

shall
ehall

co”for.m co u1L-T-10727. Gold P1. ti”g ahal
be nominally 60 percent cl” and 40 percent

5 .2.1 C1i P miacer ial. Electrical clips hall be .manufact.. ed from phosphor bronze
con f0rm1”8 to QQ-f F750.

5 .2.2 clip finish.
conform t. MI L-c-45204.
nickel.

5.3 Terminal post.

5 .3.1 Termi”sl post geometry. u“l.?.. .pecified in the applicable proc. rew. ant
document, th. terminal POBt shall b. either 0.031 x 0.062 inch oOmi.al (0.713 x 1.57
m), or 0.022 X 0.036 ill.h “.aminal (0.55 x 0.91 mm). Peat edge radius shall not
exceed 0.003 inch (0.07 mm) . . .022 Inch x .036 inch poBt B and .005 inch . . .031 inch
x .062 imch p.aats, edge burrs shall be 0.0015 inch (0.050 mm) maximum.

3

Downloaded from http://www.everyspec.com



MIL-S’I’D+66LA(EC)
19 AUWUIt 1961

STEP 2

STEP I

CLIP

wIRE INSERTED

STEP 4

TOOL COMPONE TS

.. \
STFP3

w

“\-.

-.
‘.

PUSH RoD L

TERMINAL POST IN SERTloN TERMINATION BEING
ACCOMPLISHED

STEP 5

\

.~. -
. .

COMPLETED TERMINATION

FIGURE 2. AJPlicativ?i process.
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5 .3.2 Post material. Terminal Pots shall be made of copper-base E.11OYS in
accordance with the applicable drawings.

5 .3.3 Poet finish. Cold plating shall be in accordance with HIL-c-45204, Type
11, Grade C, Class 1, except that .ilver .nderplating mhall not be used.

5 .3.4 Parallelism. Terminal Po. tB -ball be ntraight and parallel within 0.005
inch per inch (0.12 mm).

5 .3.5 Tip configuration.
radius or bevel.

5.6 Application pCOCe, S.

The tip of the terminal post shall termtnate in a

The termination technique is illustrated o“ figure 2.

Electrical clip terminations shall be made with either5.5 Inspection procees.
hand held or machine COO1O capable of applying the clips which conform to the
requirements of this standard.

5 .5.1 Vie”al inspection. Tbe following steps shall be u.ed to assure proper
terninatlon procedure. (See figures 3 and 4 for viia. al inspection standards).

a. stripped wire shall be visible at the back end of the electrical clip (see
figure 3).

b. clip curls eball grip terminal post in correct manner.

c. clips shall not override o“e another.

d. The first clip applied shall not bottom on panel and shall not rest on
chamfer (if present - See figures 3 and 4) of terminal Post. .

e. The minimum di. tance between the clip a“d panel shall b. at least equal to

rhe wire insulation diameter of tbe terminated wire.

5 .5.2 Mechanical inspection. Any termination selected tit random nball be capable
of meecin~ the requirement for clip retention as specified in 5.7.1.

5.6 Field service process. To free the wire from the terminal pat the technique
for removal and positioning of an electrical clip termioatio” shall be performed aB
follows, ,- -. “.

5.6.1

b.

c.

5 .6.2

a.

b.

(see xlg. re 0].

Removal.

Hold electrical clip extraction tool parallel to terminal post and hook
extraction tool tip under the curl of the electrical clip.

close handle. and
electrical clip.

Remove electrical

Po8itiolli”g.

twist extraction tool away from the open portion of the

clip from the extraction cool and discard.

Push exi. ttng electrical clips, if necessary, one ac a time, to the desired

p.sit~on an the terminal Poot using the electrical clip positioning c.001.

A new electrical clip termination may be applied if desired on the remaininE
terminal post.

5
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[AODITLONAL CL$PSI

.(:08; R E F

<

,0469 MIN
(.117)

J

. .

,..

(LAST CLIP Oti POST)

‘CLEARANCE iOVAL TOJ
OR GREATER THAN
tt4SLlLA~!~N :DIAMETER (I’’D’’MIN)

(fIRsT CLIP ON POST)

FIGURE 3. Visual inspection process .022 x .036 posts
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&
INSULATION

\

L

REJECT

&
-.

DESIRED

A
ACCEPT

FIGURE 3. Visual Inspection process .022 x .036 posts - Continued.
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.0221,036 POST
(.56) (.91)

\

STRIPPED WIRE MUST BE
~lSi8~E BUT MUsT NoT
EXTENO MORE THAN .0469

NO I N4CHES BEYOND END OF CLIP
t3ET
AND
CON

gTAt-To-METAL
ONTACT BETWEEN

WIRE ANO POST

INSULATION SUPPORT
MuST RETAIN WIRE

NO lNfRILAT N3N

&

.,. ,
.

FULL LENG INCORRECT
OF CLIP CURLS
MuST GRIP POST

CORRECT

FIGURE 4. Visual ins FEction process .022 x .036 pa Sts.

Downloaded from http://www.everyspec.com



FUL-STD-1664A(EC)
19 August 1981

b

Downloaded from http://www.everyspec.com



MIL-.STO-I664A(IIC)
19 Augwt 1981

ELECTRICAL CUP EXTRACTlON TOOL

EXTRACTION
TIP

TwIST EXTRACTION TOOL ANO

TIP OF
EXTRACTION
T 00L

TERMINAL POST
ELECTRICAL
CLIP

ELECTRICAL CLIP POSITION ING TOOL

‘-

EI.ECTRICAL CLIP 8EING PuSHEO

TO NEW POSITION

FIELD SERVICE PROCCSS

FIGURE 6. Field service process.
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5.7 Performance requirements of electrical clip terminations.

5 .7.1 Clip retention. Clip retention shall be employed as a nondestructive
inspection 0P termination ouallty. During the test, the clip ❑ay move in the lateral
direction, or UP to one-half the clip lensth and be considered acceptable, provided a
❑ inimum retention force specified i“ table 11. is achieved.

5 .7.1.1 Method of test. The terminal Post shall be held in a fixed position and
an axial force shall be applied to the clip with a ❑echanical force gage. The force
shall be applied at an approximate rate of 0.5 inches (12.7 mm) per second. The

recommended procedure for attachment of the force gage i.? illustrated on figure 7.

TABLE II. Clip and Wire retention.

I Clip size I Minimum retention i
I I I
1 .022 x .036 .5 lbs.
I (0.55 x 0.91 ❑m) I (.277 K8) I

i .031 X .062 I 2.25 lbs. I
I (0.78 X 1.57 mm) I (l. o2 K.s)

.--—.
; AGAINST END OF CLl~;

L TIP OF TOOL ENGAGES [(
ENOS oF CURLS ON CLIP

FIGuRE 7. CLIP RET EN TIQL+

13
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5 .7.2 Wire retention. The terminated wire Shall pemain intact and shall not pull
from the clip when the applicable aXi@l force is applied.

‘Mi”ir.”m wire retention shall be as speeified in Table 11 and the sample ●
shall be discarded after teat..

5 .7.2.1 Method of test. The terminal peat
force is applied to the wire as llluakP&ii@d on
at an approximate rate of ~ne inch per tbtnwts.

TERMINAL
POST

%

ELECTRICAL
CLIP

shall be held firmly while an axial

tisure 8. The force shall be applied

4!!!
WIRE

JAW OF TENSILE
3

EsTER

FIGURE 8. wlRE RET ENTloN

5 .7.3 Gas tight area. Area Ot the @L@A.tr@Ul clip termination which after gas
exposure shall appear b~ight and in .%harpcontrast to the discolored area of the
terminal post.

5 .7.3.1 Method of test. Blacken the electrical clip termin.atio”, usi”~ the
following method (testing to be conducted at room ambient temperature) .

a. The ~peci!se”s shall be auspentied and corked in a 16 x 150 millimeter (mm)
test tube containing approx%aat+ly L to 2 milliliters (ml) of a.aua regia
soluti~” (1:1 oo”centrated hyiirochloric and nitric acids) . The solution
shall not touch the Speoimefis. The specimen= shall be exposed to the a.aua
rogia fumes foI. 10 minutes.

b. The chemically attacked Speoimens shall be transferred to another 16 x 150
mm test tube c.s”tai”in~ approximately 1 *1 of oo”ce”trated ammonium s.lphide
Soluti.a”. Suspend the apec%mena in the teat tube so that they will not
touch the ammant.a sulphide ~olutien. Closs the test tube with a co~k or
r. bbep stopper and leave the specimens exposed to this atmosphere until they
turn black. COppCr and gold Sulphide color will be developed on all areas
exposed to vapor.

c. Air dry and ce, r=rully remove the clip fpom Lhe t,ermi”.al post exposi. ~ the
wire and tervai”.1 post.

d. The gas tight area. will appear in bri~ht sharp contrast with the bl?. eke, ”e. d
area.
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lo 5 .7.4 Low level termination resistance. Termination resistance shall conform to
the values of table 111 when tested as follows:

5 .7.4.1 Method of test. Terminations prepared as illustrated on figure 9 shall
be energized at points A and B using 50 milliamperes direct current with an open
circuit voltage limited to 50 millivolts. voltage drop measurements shall be take”
between points C and D. “Ln (Total length of out wire) dimensions shall be
mnintai”ed ~.016 inch (0. OD mm). “Ln dimension for clip size .031 x .062 inch (0.’/8
x 1.57 ❑m) shall be 2 inche9 (50.8 mm) and for .022 x .036 inch (0.55 x 0.91 mm)
shall he 1.25 inches (25.46 ❑m).

r%

●
I
I

“L”= ,0(56 wlf?E LENGTH “TOTAL LENGTH OF CUT wIRE”

FIGURE 9. fKIW LEVEL TEFLMINATIONRESISTANCE

TABLE 111. Termination resistance.

A’dG Resistance 4-

Wire size ❑ill fohms (lDa X]

30 10.0
28 1 4.0
26 9.0
24 6.o
22 I 4.0

●includes resistance of two electrical cli Ds, the resistance .f the
included lenath of terminal post, two uirelpost contact resistance end
‘L” length of wire.

Preparing activity:
Navy - EC

(Project 5935 -N153)
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