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142L-STD-1130B

12 Decenber 1978

1. SCOPE

1.1 - This standard establishes the roq.iranents t. prcd.ce mechanically
and electrically stable, solderless wrapped, .slectricalconnections mnde with single,
solid, r.mmd wire and ‘appropriately designed wrappzsts (terminals). This standard
includes:

a, ClrIssesand requirements for solderlcss wrapped connections.

b. Description ‘andrequirements f.. the wire used in making the sold.srless
wrapped connections.

c DescriPti.an and cequi,eme”c. for the wraPPoat used <n makim~ the
solderless wrapped connections

1.2 Classification. Ibis standard covers tha following classes of solderless
tipped, slectricml connections:

Class A - Solderless wraPp@d, electrical commectio.s (He. 3.lb. Preferred
method)

Clasa B - Conventional ,.alderles.wraPped , electrical c.annee[ions (me, 3.1.,).
Clasa A “ill be used when,”,, poaaible

1
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2. SBFESBJIC2!DDOcUMBi’rs

2.1 Insues of document.. The following do.emettc. of ck. ismus, i“ effect .. the
date .f i“”i,a,i.. for bids o. raqm,, f.. PZOP.,,1, EoI!,● P.CC of eht, standard co
the extent specified herein.

SPECIFICAT1ONS

FEDESM

Q?-N-290 - Nickel P1aci”s (Electrodepo,itti)

MILITASY

MIL-2-ti5204 - Cold Plating, E1acCxodaPosi,ad

MIL-P-81728 - Placing, Tin L-ad.

MIL-W-81822 - wire, Elact.fcc.1,SOldecl.ms Wr’@, I“suistcd ●“d U“i”mtla,ed

STANMSD

FF.DESAL

FED. TEST KET210D ST. No. 22S - Cable and Wire, Insulated ; Method. of T,scL.8

(CoPiee of E+.ecificatims , .m.da, d.,dmwi”~s, ,nd ~“blic,tioms required by
co”,,.. to,, i“ connection with ,P,cific Procu,mm.c fu”c,iotlsshould be obtained
fram the Pcoc”r,r,Bactivity 0, a, dir,ccad by ,ha co”cra.t%r,g office..)

2
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3. DEF1N1TIONS

3.1 The follovi”g 1s a list of key terms ueed in this standard ,

●

. . Solderlese wrapped , electrical com”ec,i.n The termi”ol.~y and mnkeup of
,hf.styPe of connection .!!one tyPe of ~r4PPoat Configurate.ar,i,
Z.lluatra,edon fis.,. 1.

b. Cl... A (.olderless ur.mpad electrical connection) (Preferred method) Thie
coaneccion corn,isce of a helix of continuous, solid. uninsul.seed“ire ti~ht-

lY napped around che WraPPOSL of a e.olderlessvrw.v.d cante.t to rmducc
a mechanically and electrically @cable cdmr,ection The ,xnul,,rof LU.IIS
raquired will depend .. the S.S, of wire used (6,. 5.3.2) ltIaddicio. to
the l,WLII of Unimsulaced wit. vraPPed aroumd the vraPPosE , an ,dditi.wsl
miai.nmm half t.rn of in.ulat,d vi,, #hall be wrapped around the wrqx.st

to help inure better vibrsci.a”characceriscics . T!JaccomP1l,h a half
,“rr,,the tire muse be L“ c.antaccwith at least three corn,,, of the
Vrilppost (see figure 1.)

c . Cl... B (oa””entional eolderl,es wTaPPed electrical COIUI,CC1O”) Thi.
CO””.CC1O. in the came as described i“ b exceP, that cbe additional
half ,“,” of i“sula,ed wire is mot required. (See figure 1.)

d ~. AI erldtail is che e“d df the last t.,. c.fwire of a solderless
wrapped connection which may extemd i“ a tangential direcc ion imscead of

r.sting against the VW.PP.BC. (see figure I.)

c. A turn of wire. .4cur. of wire shsll conninc of one complece, si.81e
helical rimg of w<,, wrapPed 360s aroumd the W,,PPOS, For the P“r-
POSe of cm””ti”s ,.,”., cbe “umber of ciu,esthe wrapped “ire pnssen
a“d inter.,p,s tbe reference edge of the wr,IPpos,after the first
intercept of uninsulated “ire and wraPPoBt shall cO”SCitUte the IUJMbC1
of ,“.”s of unims”le.,ed ‘.lirei“ the CO””a, ti.”

f. GrJB-tiRhtarea. The 8aa-,iEb, area i. that CO”,.ICCarea between ,be
vraPPoa, and wire which, due co the qunlity of the wraP, will exclude
gas fumes. (Se. 5,6.2)

g. Reference corner. l%. corner at which the fir.t c... of u.ims.lated wire
intercepts in the reference corner.

10
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NTREFERENCE —
CORNER

wRAPP13ST

/ - END TAIL—

lNSULArEL7 WIRE

MOUNTING
SURFACE

I
1
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i

WRAPPOS1
APEX

IN SULATEO OR
UNINSULATED W(RE

~~

CLASS A (FREFERREO] CLASS B

FIGURE 1. Solderless wrapped connections on a square wrappoSt,
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4. GENERAL.REQUIREVI.NH

h,1 Description. ?.olderlessnapped co!utectiona #hall be made by wrr.PPiw a
epecified number of turmm of “ire , under te.nios , smound a post having sharp corners.
The harp corners of the W,C,PPOSC ,hall Produce high Pressure Polo,, resulting i“
indent.ti.”s of the wire O, h,xh the wire and vrappost to meet the ceq.ir.?mencaof the
BtriP test (see 5.6.1) The resulti”s gae-,iaht , hi~h-PC=8SU.. POiCKS Shll Provide
electrical continuity end mechanical etabilicy Wr.PPost co”nect iens covered by thi,
standard @hall be either cl.., A or B. (Sea 3.1 f. and 5.6.2)

I

5
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5. D~AIL R14U1-S

5. 1.1 lnsulaced and mim, ulr,ted wire. Wir. for sold,rl~s wraP@.d aleccricsl
connections shall ..a”form to 141L-W-81822.

6
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5.2 ~.

5.2.1 WrarlposcKeome,ry. Unless otherwise specified in the .Pplicable Procure.ae”t
d.actnmeac>the WC.PPOS, shall be in a,,ordc,r,cevith figur,s 2 and 3, tobl, 1 and c.qbla
IA.

5.2.2 ~. urqao.tg material shall be as specified i. the .mpl icable
.0””.,,0, .Pecificac ion.

5.2.3 Parallelimn. See fisure 2 and table 1A ,

5.2.4 Tip configuration. The rip of the wrappost shall termi.atc i. a radius or
bevel to facilitate in,e<cion in,. the wrapping tool. If che ,1P of che w,BPPo,t
termiuaccs in a bc.el, the apex of the bevel Bhall be flat, not to exceed .010 inches

(.24MM) o. n .025 inch (.64uan)square and .015 iachee (.76mm) x .06 inch (1.521md
0“ a .045 inch (1,14mm) equare and .06 l“ch (1,52um) x .03 (.76mm)

5,2.5 x. WrapPost shall be Plated i“ .ccordance wi,h 0“.2OE the follovimg :

5.2.5.1 P1ati”& gold. Gold P1atim~ el!nll be in accc.rda”ce with MIL-G-45204 ,
clans 1, o“., nickel in accordance with QQ-N-290 Thickness of nickel Plating
shrillbe o n’,ioimtcmof 30 Mieroinches

5.2.5.2 I?L=Ac<*J,tin-lead Tin-1ead plating shall be in accordsnca d th
MIL-F-81728 and shall have II90 Percent maximum tin composition and ahtmllbe
reflowed Tin-1ead II1atin* thicknems @I.111be 100 micro Lr,chesmfnimum.

5.2.5.3 CAIJciomn.ace. silver .nderplacing, ahtallnot be used in any case.

5.3 Solderless Vrapped connection.

5.3.1 x. S.alderlessvrap~ed connections shall be mad. with either hand or
zsutmdatic wrnPping ,..1. capable of wrapPirIgconnectiome which conform to .11 reqtli,e-
me”ts of this .Eamdaml. The seqneace of oPerr,tior,afor makimg wriIPpedcon”ec,ions
shall be a, follows (see figure 4) :

a. Verify ,bnt the cool meets tbe requirements specified i. 5.4.

b Insert the tripped wire into the feed slot [hands tools only).

c Bend insulated ., bare wire into notch 1“ tool to amchor (band teals only)

d. FIF,C. tool (large hole) o“.r ,he msPPOSt .

e. Rotate the Cool sPindle aro”ad the wriIPPost

f. remove cool frc.mwrappost

5.3.1.1 Posiciomir% of wire. Prior to wraPPiRB. the tire shall be P.asici.a”ed
radially so that subsequent r.a”tiogof the unwrapped Portion of che wire does not
tead to unvraP the connection.

5.3.1.2 -. The wraPPost shall vfthsta”d ,he fo110vin8 torque without Per-
ma”emt rotation or t.ii.,illgr.la.iv, ,. the FJuw,ting surf.,,.

W,apmst size Mi”iv.m torque

0.025 (0.64) .quare 2.0 ounce - inches

0.045 (1.14) equare 8.0 ounce - inches

0.06 (1.53) x 0.03 (0.16) 8.0 ..”., - inches

7
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TABLE 1. ntni!w.m wraopable Iensth, -E, i riches 11
I tfutier I

of
wrapped

wit-c gauge

ccmnect{cns 30 28 26 24 22 20 la

1 .105 ..?19 .226 .258 .3o3 .327 .391

2 I .320 .38$ 1.402 I .4661 .5S6 6C4 .732

3 *55 .557 \ .578 .674 .009 .001 1.073

~/ Minf.wmwrappable l.wqtb shall have the wrappost geometry
in accordance with table 1A.

FIGUt7EZ. TyPical COnOeCtiO!I.

p .0012

-,003 R

BURR .00)5
MAX.

MAX

i .;30...,,/ Oba (mi,ul) .070 &x. I 0D5
I

.005
.,J:; !!,.. , .057M.. .063M%.. I

FIGURE 3. Diagonal dimenston.
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5.3.2 Wire turns. Table 11 specifies the mumber of turns which are co be used
when making mdified @md couvemtiamal c.annecti.m,s, Except for the first and luet-
half tuma of Uninmlaced wire, the mnximw’aspmce betwee. ndjr.ce. t turns of UIIins.-
Iated tire shall not exceed one half thm .od.al diemeter of Che .Siaaulaced tire.
This requireme”c !+.plie.sonly ,0 che timiminn“umber of turns specified la table 11.
There shall be no .a”erlaPof turns co the lZISClocked point (last wraPF.osc cc.rnar)
Vithi” the mini- turtw specified. However, the e“d ,.11 shrillmot excemd away from
the oucsid, diameter of the mtripped tire on the wcaPFIost by more than the diameter of
the aCriPPed wire.

Diam@t
-i,iche,

.010

.0126

.0159

.0201

.0253

.0320

otio3

T4BLE 11. Nu.ab.?rof t.,”,,

(m)

(,25)

(.3’2)

(.40)

(.51)

(.64)

(.811

(1.02)

~L.wIum number of t.,,
CIIISSA

.—

7 stripped turns plus
1/2 imeulc, ted

7 stripped turns LA..
LIZ insulated

6 s,ciPPed ,.,”. Plus
1/2 i“. ulated

5 stripped ,...s P1.S
112 insulr, ted

5 srripjwd ,...s pi..
1/2 i,lsul.?ced

4 stripped t.,., plus
1/2 ineulated

4 stripped turns pL,Is!
1/2 i“s”la,ed

(see f<g”r’?1 & 3.1)
Class B

L( NOTE: For .045 x .045 and .03o x .060 wr.sPPoc.ts, 39 and 28 wire .1s,,
. . . “OC rec.am.mendedfor .s,. For .025 x .025 wrnPPost, 22, 20
and 18 “1,, ,izes are mot <ecormmendedfor use.

I

5.3.2.1 Visual~ All s.alde,lesswrapped co””ec,i.r,, ,haL1
“isuelly con fomto the tequirememt, of thie docwmeac. 2’hef,allowin~defect.
dr+tectoble by vir,uxl 1“sP,c,1o. .shz,lihe ...s. for ,ej,C, L..,n.

9
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r- ROT AT!NG SPINDLE

5.

rSTATIONARY SLEEVE

>3,

/

WIRE ANCHORING
NOTCH

.,7...’>

( (=)) :,j
\

..-,

TOOL TIP

WIRE 4NCHORED

FINt SHEO WRAP

FEEO SLOT 7

wIRE IN SERTEO

WR4POST INSERTION

TYPICAL CONVENTIONAL TYPICAL
CONNECTION [CLASS B) MO D! FIEC

CONNECTION
(CLASS A)

FIGURE .!. Solderless wrapped connection process.
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FIGURE 5, Insufficient insulation wrap.

b. Improper wrapper spacing and overlapped wrappers. There shall be no
overlapp irig within the minimum specified number of turns of
uninsulated w{re except that the first turn of insulated wire in
a nwdif fed 5olderless wrapped connection may overlap the last
turn of .minsulsted wire {n a connection below it 0. the same
tefmi!ial. Insulation must make contact bite with a m{”imum of
three earners. (See figures 6 and 7.)

HIL-STD-1130B
12 December 1978

a, NIJ insulation or insufficient insulation in contact with wrappost.
(See figure 5.)

J!!!

ACCEPTAEILE REJECTION

FIGURE 6. - FIGURE ). Improper positioning.
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C. l.sufficient number of wrapper turns deteminad in table 11. (See
figure 8.)

Jiil
FIGuRE 8. Iosufficic.nt turns.

d. End tall not conforming to the req.i.emms above. (See figure 9)

~_..

gl)\.—

FIGURE 9. ~

e, Overl.appinq wrapper turns ~ithin a %rappe? level. (see figure 10. )

!!!!!
12

●

FIGURE 10. Over+rap.
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f. Space betwsen adjacent wrappe? turns exceeding one half the diameter
of the uninsulated conductors. (See figures 11 and 12. ) The sum
of all gaps should Oot exceed one wire diameter; excluding the
first and last turn,

●

FIGURE 11. Spiral wrap.

4!
FIGURE 12. Open uraP.

g. The wire shall not be routed in any manner which will tend to
unwrap the wire.

13
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A.cepmnce of the sample ccmneccior,s●hall coomtic.ce initi.1 vazificmci.n of
acceptable tool condicio”.

S.b. z R,verifica, i.. of ,001 Co.ditio”..

S.4.2.1 Keverificati.a” of Procaa@ and co”di rims, Follc.win* i“i.i.lveririclltioll
of tool Co”dItLoo, nau,~leashall be i“#P,ct,d in acc.rdaace with the following
requimruer,ce P.,che time imEeIwsl, spacifiad a. follows:

Number of WW1,S Inspection
co be inspected Re.mIirament _

6 StPiP force P.. PacazraPh 5.6.1 Daily

Ac,epvxce of BamP1e ccumecci.an, shall ca”sti,ute reverificacirin of .accePtable tool
mndicioo.

5.5 RevcaF.pLn&,

5.5.1 RewTaPPiD8 of “ire. It is “., Permissr.ble to cmvran the PO~tiO” of wire
chat has b... P,,V1OUS1Y vrapped 0“ a *zMPPOSt.

5.5.2 RewraPPi”R of vcarmost. wrap. can be .nde on Lhe sc.me porclam of a wrappc.st
from which e previously zmdc .Olderle.s vc.ppad corm.ecion ha. b..n unwrapped (P.ll-
off . . strippiog is 00C alloved) The COII..CC1O.S must be capable of meeting the
requirement. of ,him .Camdard.

5.6 performance requirements of .olderleam wrapped .o...ccio...

●

●

●
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5.6,1 Scrip force. A c.ampleted molderlees wrapped con”ectio”, with the ❑inimum
“umber of cur”. Iisted in table 11, shall be capable of meetlns the minimum strip
force specified in table 111, ‘CM minimum BcriP force shall be obcaised before the
wraPped connection has been moved along the wrappoa, a Ie”sch equivalent ,. the
diem,,,, of ,he conductor used on the wraPpoF!t.

TA2LE 111. ScriP-fo,ce limits.

Conductor Nillirs.mstrip Force
wire Dlametec in 0.045 Square
size Inches (m) 0,025 Square 0.06 x 0.03

30 O.olu (0.25) 2,0
28 0.0126 (0.32) 3.0
26 0.0159 (0.40) 6.0
2b

6.0
0.0201 (0,51) 5.0

22
7.0

0.0253 (0.64)
20 0.0320 (0,81)

8.0

18
9.0

CI.CIL3 (1.02) 15,0

Darken the amwdaly with a!mno”imo s“lphide gns after W,BPPOS, is exposed
t. aqua regia frees.

a. The “r’aPPost shall be mepended nnd corked in a 16 x 150 millimeter
(=) t.e.c tube containing aPProxir@atelY 1 co 2 .illiliter. (.1) of
aqua regia solution (1:1 comccn, rci, ed hydrochloric and nitric acids)
The solution m,”,,not touch che wraPPo, t r,a,e.abllee. The wrcq+ost
assemblies shall b, exposed co the aqua r.gis fumes for 10 .1..,,s.

5.6,3 UnwraP test. !Jireon W,.PPO.C ~hall be cqmble .[ be<”s unwrapped without
conductor breakage, (See figure. 14 and 15),

15
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~

30 0.010

28 0.0126

26 0.0159

14 0.0201

22 0.0253

I 20 0.0320

18 0.0<03

TABLE IV. WraPD,. r,’i.,a”tm.

[0.2s)

(0.32)

(0.40)

(0.51)

(0.64]

current to be used to
determine wrapper TesisLance

[UP er@s)

1.0

2.0

2.4

2.k

2.4

[0,81) ; 7.s

(1.02)
I

7.s

16
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STRIP FORCE

)

—STRIPPING TOOL

CONVENTIONAL OR MOOIFIEO
CONNECTION SO LOERLESS WRAPPEO CONNECTIONS
LEAD

HOOK JAWS

HOOK

_ TERMINAL

FLOATING OR
RIGIO MOUNTING

1.

STRIP FORCE TEST

NOTES:
1. The stripping jaw shall engage at right angles to axis of the wrappost.
2. when the wm,ppost and stripping fixture are properly alined, the clearance shall

be such that there is no binding o. wedgl”g between jaw and wrapper.
3. Both sides of the stripping jaw shall be in the same plane, creating a flat

surface contact with the wire on either side of the wr?.p~st.
6, Em a rectangular post. the jaw of the hook shall engage aIonq the @or dfmensio”

(cross section) of the terminal. The Maximum total clearance between jaw and
terminal shall not exceed 0.7 x diameter of the wire. The minim clearance,
when the terminal and stripping tool are properly alined, shall be such that there
is no binding between jaw and temdnal.

FIGURE 13. Stripping test fixture.

●

❆✍
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/’/.-/’

.,l:.,;

//
(~(i;.......%ti.=-

FIGURF 14, Unwrap test procedure h (see paragraph 5,6,3).

18
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FIGuRE 15. Unwrap test procedure 0 (see paragraDh 5.6,3.1

19
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NOTES:
1. This probe shall not touch the wire.
2. This probe shall be placed on the first turn of uninsulated wire,

FIGuRE 16, Hrapper resistance test.

20
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C.,todians:
Amy - CR.
Navy - Ec
Air Farce - 17

Reviaw acti”iti,e:
Amy-m
Navy - AS, SH
Air Force - 11, 85, 99
DLA - ES

21
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