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1. GENERAL 
1.01 This section covers methods of making and removing 

wrapped connections on punched-type and wire-type 
terminals not having notches or perforations. 

1.02 The section is reissued to add reference to sections cover-
ing maintenance information for the KS-16363 hand grip 

wire wrapping tool, to add a caution on handling of this tool 
and the KS-16492 wire unwrapping tool, and to revise require­
ments on solderless and soldered wrapped connections. Detailed 
reasons for reissue are given at the end of the section. 

1.03 Wrapped connections for the purpose of this section 
are connections made with the KS-16363 or No. 635A 

wire wrapping tool and, in certain cases, connections made 
with P-long-nose pliers. Connections made with the KS-16363 
wire wrapping tool may be either solderless or soldered. Con­
nections made with the No. 635A tool or the pliers are always 
soldered. Maintenance information on the KS-16363 hand grip+­
wire wrapping tool is given in Sections B438.988 and AS09.992 . .-
l.04 Make-busy Information: Make the circuit busy in accord-

ance with approved procedures. 
1.05 A solderless wrapped connection is a connection made 

with the KS-16363 wire wrapping tool on a terminal 
approved for this type of connection as described in Part 2 in 
conformance with the requirements covered in Part 4. 
1.06 A soldered wrapped connection is a connection made 

with a wire wrapping tool or with pliers and then soldered 
in conformance with the requirements covered in Part 5. 
1.07 The KS-16363 wire wrapping tool and the KS-16492 wire+i 

unwrapping tool are precision-type tools and therefore 
should be handled with care. +1 
2. TYPES OF TERMINALS APPROVED FOR 

WRAPPED CONNECTIONS 
2.01 The types of terminals approved for solderless wrapped<-t 

connections are illustrated in Fig. 1. A and B are punched 
terminals, C is a drawn wire terminal, and D and E are wire­
spring terminals. Terminal D is a single wire, serrated on one 
side to give the cross section shown. Terminal E consists of twin 
wires twisted together, after which their surfaces are coined. 
Wire-type terminals are less rigid than punched type and 
therefore greater care must be taken not to distort the terminal 
while making or removing a connection. It is particularly impor­
tant to avoid starting the wrapped connection on the offset 
portion of this type of terminal. +J 

j • • • 
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2.02 The sizes of wire authorized for solderless wrapping on+i 

terminals of the type shown in Fig. 1 are listed below. 

(1) Punched Terminals Gauge Wire 
Shape of Terminal Terminal Thickness No. 
Flat-Fig. l(A) 0.025 to 0.029 thick 24 
Flat-Fig. l(A) 0.030 inch and over 22 and24 
Embossed-Fig. l(B) 0.010 to 0.024 inch 24 

(2) Drawn Wire 
Terminal Fig. l(C) 0.045 by 

0.045 inch 22 and 24 
(3) Wire Spring 

Terminal Fig. l(D) and (E) 24 

3. POSITIONING OF WRAPPED CONNECTIONS ON 
TERMINALS 

3.01 Fig. 2 shows the positioning of typical wrapped connec-

..J 

tions on terminals. A, B, and C in the figure show one, 
two, and three solderless wrapped connections on a terminal. 
A solderless wrapped connection requires approximately 1/4 
inch of terminal length. The first connection, whether solderless 
or soldered, should be made as far back on the terminal as 
practicable even if only a single connection is to be made at 
the time. This will provide space for additional connections if 
these are required later. Each additional connection should be 
made within 1/32 inch of the preceding connection in order to 
permit the application of three solderless wrapped connections 
on terminals of sufficient length. Failure to follow this pro-47 
cedure may result in the necessity for making the third con­
nection of one and a quarter turns as shown in D and E. Such 
connections should be avoided whenever possible for the follow­
ing reasons. 

(1) All of the connections on the terminal must be soldered. 
(2) All subsequent connections on the terminal must be 

soldered. 
If the length of the terminal is not sufficient for three solder­
less wrapped connections, the third connection is made as 
shown in D or E. In D, the third connection consists of at least..J 
one and a quarter wrapped turns near the outer end of the 
terminal. In E, there is not sufficient space at the outer end of 
the terminal to make the connection shown in D. In this case, 
the third connection is made by winding at least one and a 
quarter turns of wire over the outer wrapped connection using 
pliers. All connections shown in D and E must be soldered to 
the terminal using the method covered in Part 13 of this section. 

I I I I 
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(B) TWO SOLDERLESS 
. WRAPPEI;) CONNECTIONS 

qpm) 
·(A) ONE SOLDERLESS' · 

WRAPPED CONNECTION 

(C) THREE, SOLDERLESS , • 
WRAPPED CON,NECTIONS 

.ffH{JD ~· 
(D). . TERMINALS WITH INSUFFICIENT SPACE FOR THIRD (E) 

. · SOLDERLESS WRAPPED CONNECTION 
ALL CONNECTIOkS SOLDERED 

·(SOLDER. NOT.SHOWN) 

Fig. 2-Poaitioning of Typical Wrapped Connections on Terminala (Punched-type Terminala Shown) 

"'"'"' Z-' Z 
0 C:,: 0 
- z-
t; :i !;;: 
... a: a: z.., 0 
Z1-"-

B~ffi 
C, > ... 
Ill I- II: 
.... 0 

~~~ 
a:== a: 
11= a: l'= 
"'co 
::!:11,1z 
> """' O ► z 
::EI- -
Ill•> 

~;~ 
z u 1-
c:,: z 0 

"' ::::, z: 
z"-
- z 
~o 
::E 

0\ 
0 
C! 
C'I,,, 
0" 
It) gf 
IXI /l,, 



r;age 6 

4. SOLDERLESS WRAPPED CONNECTIONS 
4.01 Solderless wrapped connections shall be made with the., 

KS-16363 hand grip wire wrapping tool. A solderless 
wrapped connection shall be made only on a terminal approved 
for this type of connection with the size of wire approved for 
solderless wrapping on this terminal. The terminal shall not 
previously' have had a soldered connection on it. The connection 
shall consist of minimum six successive nonoverlapping turns of 
bare No. 24 gauge tinned copper wire or minimum of five suc­
cessive nonoverlapping turns of bare No. 22 gauge tinned 
copper wire. Overlapping turns before the start and after the 
end of the count of the minimum number of successive turns 
are permissible. ..J 
4.02 The separation at four of the turns (not necessarily 

adjacent) on any one side of the terminal at the closest 
point may be no greater than 0.005 inch, gauged by eye. 

4.03 While it is not a requirement that the end of the wire 
lie flat against the terminal, there shall be a clearance 

of at least 1/64 inch between a projecting end of wire and an 
adjacent terminal or wire and in no case shall a wire project 
more than 1/8 inch. 

4.04 The bare portion of a wire between the point of con-
nection to a terminal and the insulation of the wire 

shall not be longer than the clearance between adjacent termi­
nals at that point and no longer than 1/8 inch. 

4.05 The wire shall be dressed to conform with the associated 
wiring. There shall be at least 1/64-inch clearance be­

tween the bare wire and connections on adjacent terminals. 

4.06 The portion of a wire previously used for a solderless 
wrapped connection shall not be re-used for subsequent 

solderless wrapped connections. This portion must be cut off if 
the wire is to be reconnected by solderless wrapping. It will be 
necessary to splice the wire if there is not sufficient slack to 
provide the number of turns required for a solderless wrapped 
connection. 

S. SOLDERED WRAPPED CONNECTIONS 
5.01 Wrapped connections shall be soldered if any of the 

following conditions exist. 
(1) If there is insufficient space on the terminal for six turns 

of No. 24 gauge wire or five turns of No. 22 gauge wire. 
(2) If the terminal previously had a soldered connection. 
(3) If the length of wire is not sufficient for six turns of 

No. 24 gauge wire or five turns of No. 22 gauge wire. 

I I t I 
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(4) If the separation at more than four turns is greater than 
0.005 inch. 

(5) If the connection is obviously loose on the terminal. 
(6) If enameled wire is used. +-
(7) If one connection on a terminal is soldered, all connec-

tions on that terminal shall be soldered. 

5.02 All turns of the connection shall be soldered to the 
terminal if practicable, but in every case, at least two 

adjacent turns shall be soldered to the terminal. 

6. FACTORS GOVERNING APPLICATION OF SOLDER­
LESS AND SOLDERED CONNECTIONS 

6.01 General: In some cases, consideration must be given to 
the relative desirability of using a solderless wrapped or 

a soldered wrapped connection. If a wire is of sufficient length, 
and space on the terminal and a suitable wire wrapping tool 
are available, the solderless wrapped connection should be used. 
There are cases, such as those covered in 6.02 and 6.03, where 
it may be expedient to use a soldered connection. It should 
be noted as covered in 5.01 (2), that the use of solder on a ter­
minal prevents all future use of solderless wrapped connections 
on this terminal. 

6.02 Slack in Wire: If the wire to be connected is part of a 
sewed cable and the slack in the wire is insufficient to 

provide the number of turns required for a solderless wrapped 
connection, consideration should be given to splicing the wire 
to provide for the solderless wrapped connection. It may, how­
ever, in certain cases be expedient to use a soldered connec­
tion. In the case of surface wiring it may be preferable to rerun 
the wire and apply a solderless wrapped connection. 

6.03 Accessibility of Wrapped Connection: If there are two 
or three solderless wrapped connections on a terminal 

and the inside connection must be changed or repaired, un­
wrapping this connection would necessitate first unwrapping the 
outer connections. In such a case, it may be expedient to cut 
the lead to the inside connection provided the lead can be 
readily identified and is sufficiently accessible to be cut without 
damage to adjacent wiring. Then a new soldered connection 
to the terminal would be made and the remaining original con­
nections also soldered. 

8502.009 
.... Page7 

MAKING AND REMOVING WRAPPED CONNECTIONS 
ON PUNCHED-TYPE OR WI RE-TYPE TERMINALS 

NOT HAVING NOTCHES OR PERFORATIONS 



7. LIST OF TOOLS AND MATERIALS 
Code or 
Spec No. 

Tools 
635A 

KS-6320 

KS-16346, List 2 
or replaced List 1 
KS-16363, List 1 

KS-16363, List 30 

KS-16363, List 31 

KS-16492, List 2 
or replaced List 1 

KS-16522, List 1 
KS-16548, List 1 
R-1102 

Materials 
KS-14666 

Description 

Wire Wrapping Tool 
(Manually Rotated Type) 
Orange Stick 
Soldering Iron (Includes KS-16368 
Transformer) 

Hand Grip Wire Wrapping Tool (Does 
Not Include Wrapping Bit or Station­
ary Sleeve) 

Stationary Sleeve (For No. 24 Gauge 
Wire) 
Stationary Sleeve (For No. 22 Gauge 
Wire) 
Wire Unwrapping Tool for Solderless+­
Connections 
Wrapping Bit (For No. 24 Gauge Wire) 

Wrapping Bit (For No. 22 Gauge Wire) 

Spudger 
Modified No. 625 Wiss Cutting Pliers 
(See 7.01) 
P-Long-nose Pliers 
4-inch Regular Screwdriver 

Cloth 

7.01 In order to have the jaws of the Wiss cutting pliers 
closed when the pliers are not in use, manually remove 

the spring from between the handles of the pliers and discard 
the spring. 

8. DESCRIPTION OF TOOLS 
8.01 KS-16363, List 1 Hand Grip Wire Wrapping Tool 

(1) The KS-16363, List 1 hand grip wire wrapping tool with 
wrapping bit and stationary sleeve shown in Fig. 3 is 

manually operated for making solderless wrapped connec­
tions of No. 22 and 24 gauge wire on terminals, respectively, 
approved for this type of connection. The tool is operated by 
a hand grip which drives the wrapping bit through a train of 
gears enclosed in the housing of the tool. 

I I t I 
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HOUSING 

1CLAMPING SCREW 

♦., BARREL 

I I 

ROTATABLE WIRE 
WRAPPING BIT 

-STATIONAFW SLEEVE 

HANO GRIP 

Fi g. 3-KS-16363, List 1 Hand Grip Wire Wrapping Tool With. 
Wrapping Bit and Stationary Sleeve 

WIRE INSERTION 
HOLE 

WIRE 
RETAINING 
NOTCH 

Fig . 4-End View of Stationary Sleeve and Wrapping Bit 

2) Refe rring to F ig . 3, th e stati onary .. leeve ext nding from 
the barr el of th e too l encl ses th e wir e wrappin g bit 

an h Id th e bit in ngag ement with th e driYing m m b , r. 
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.02 
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ar e t 

Fig. 5--No. 635A Wire Wrapping Tool 
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BARREL 

TERMINAL HOLE 

WIRE RETAINING NOTCH 

Fig. 6---End View of No. 635A Wire Wrapping Tool 

.03 KS-16492, List 2 Wire Unwrapping Tool (Solderleu+­
Wrapped Connections) 

(1 T h K '-16492 L ist 2 wir 
Fig. 7 and is pro vided 

.. 11 rl ss wrapp d onn e ti 
, ·ir e .frorn termin a l . The : t 
lowin g part s which ar e de i nat ed in th figtll" 
(2 Unwrapping Spindle: Thi s is a h ]low ·pindk which fit· 

o,· r th t ·rminal and whi ch ha· thr ee t e th xt emlin g 
ax ia lly fr m it s 111er end. T hese tc th en rag · th e iir_t turn 

f t he wr appe d co nn ect i 11 t I e r -111 v -·d fr 111 th e t erminal. 
Count ercl ock ·ise r ta ti on of th e p in 11 expand s eac h turn f 
th· · 1111ect ion until it is loose ned from th e t rminal. 
(3 Inner SleeYe: Th inn r . I eve is thr eade d 11 th e in ide 

and ncl es th e unwra pp ing .,p in cll . Th thr ead enga_,, 
an d hold th e turn s f wir e. bein " unwra pped ir ,m th e. t er­
minal. T he unwr; ippe rl wir e is r lea cd fr om the t ol I,y 
pu hing th e r -ar I oni 11 o f th e handl e fo r\\'arcl . 
4) Outer Sleeye: T he u te r leevc i. in :;11latcd and ha. tw '7 

rect an g ular 0.0-0-in ch wid by 0.06 -in ch dee 1 n tche · 
at it s out er en 1 to h Id th e lead s tati nary during theJ 
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unwr a1 p ing op ' r ati 11. Thi . lce vc turn . with th um rapp in ''7 
. I in dle a nd th e inn er I ' eve thr ough a fri ·ti on lut ch unt il 
th lead l th e wrapp d t urn s bein , r em Yed i., e ngag ed by 

ne f th n tches. T h sl eve i then held . t at i nary durin, 
th e un wrapping pe ra ti 11. T h out er sle rn lide f r a h rt 
d i tance in to t he fr ont porti on of th e ha ndle a s th e t I 1s 
move d f rwa rcl fo r the un wra pp in<T p -rati n. .J 

·· Handle: T he handle c nsi t f t, o part s as . how n in 
F ig . 7. Th· r ea r po rti n oi th e handl e p lun ge r lid ·· 

into th fr nt J or ti n to mo ve th e un wrap ] ing ·p inclle fo r­
ward in th e inn r le y ·· fo r ' i ··tin g t he un wrapp cl co nn ec­
t.ion and io r r ea ·hin g a · 1111 c t io n 11 t a · e sibl to th e p indle 
in it s normal po iti n. 

REAR PORTION OF HANDLE 
(PLUNGER) 

FRONT PORTION OF HANDI.E 

[OUTER SLEEVE 

Fig. 7-KS-16492, List 2 Wire Unwrapping Tool (For Removing 
Solderless Wrapped Connections) 

TOOTH AT END 
OF UNWRAPPING SPINDLE 

INN ER SLEEVE 

OUTER SLEEVE 
AND INSULATION 

Fig. 8-KS-16492, List 2 Wire Unwrapping Tool-End View 
Showing Unwrapping Spindle Pushed Forward to End 
of Inner Sleeve and Outer Sleeve Pulled Back to Ex­
pose Inner Sleeve 

I I ' ' 
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8.04 KS-16346, List 2 Soldering Iron 
(1) A soldering iron suitable f . r solderin g wrapped conn ec-

tions is shown in Fi ,. 9. This iron is clesig-ned fo r u. e on 
closely spaced t erminal s with out clamagin•Y th e insul ation of 
th wiring. A 6-volt heat er nnit in th iron is conne ted to 
p wer thr ough a K -1636 tran f rm er at the encl of th e 
cord of th e iro n. Th e tran . for m r i plugged int o a suihth le 
pow r utlet. If th tran sf rrner ha s a cen t erin g prong , r -
move and di card th e pr ng. 

9. APPLICATION OF TOOLS 
9.01 Tab le li t , th e appli ati n whi ch ma y 1 e ma.de 

tools c verecl in thi ·· s ction in ma.kin g or r emoving 
wrapp ed conn ection on terminals arrang cl for this type of 
conne ' tion. 

Tool 

K '-16363 Hand Grip 
Wire ·wr app ing To ol 

o. 63" v\ ra pping 
T ool Manually 
Rotated Typ e) 

KS-16492 Wire 
nwrapping Tool 

K -16346 Soldering 
Iron 

P-Long-nose Pliers 

8502.009 
Pa\le 13 

TABLE A 

Recommended Application 

General use for makin g wrapp ed 
conn ection s. 

General use for making wrapp ed 
conn ections subsequently to be . ol­
dered, particularly wh en only a few 
connections are to be made. 

For r epa iring wrapped conne ctions. 
parti cularly wh ere space on termi­
nal is not available or where th ere 
is insufficient wir e for wrapping six 
full turn s. Th ese connections are 
subsequently sold ered. 

F or general us e in r moving solder­
less wrapped conne ct ions. 

Fo r eneral u e in soldering wrapped 
connections or other connecti ons in 
congested areas. 

For making soldered wrapped con­
n · ct ions where wrapping tool is not 
used . 

MAKING ANO REMOVING WRAPPED CONNECTIONS 
ON PUNCHED-TYPE OR WIRE-TYPE TERMINALS 

NOT HAVING NOTCHES OR PERFORATIONS 



,..-

;:; 

KS-lb3b8 
TRANSFORMER 

CENTERING PRONG 

KS-16346 SOLDERING IRON 

POWER CORD 

Fig. 9-KS-16346, List 2 Soldering Iron and KS-16368 Transformer 

,. 



I I 

IO. MAKING WRAPPED CONNECTIONS USING THE 
KS-16363 HAND GRIP WIRE WRAPPING TOOL 

10.01 General: \Vrapped onn l' Ctiom mad e with th e K -16363 
hand gri p \\"ire wra pp ing tool . hould not I, soldered 

111ile . th ey foil t m ~t th e requir ement, ·ov ·r ·cl in Pa rt 4. 
Bei r making any ·onn ectio11s. th e . izc f th e wir e should be 
det r111in cl ,rnd th e pro[) r \\"qpp i11g hit an d stati n;,try sleev 
pla · I in t it , t ol. '.\ la ke sur e 1}1at th e wr ,tpJ in,, tool meet s the 
r =-q uir c111ent ~ in · ' ti 11 B4J...,_ c 

Caution: Under no circumstances should a wrapping bit and 
sleeve be used other than those specified for the size of 
wire being used. 

Sin g le or First Connection on Terminal 

10.02 Skin th e "ire in an ap1 roved mann er , ·ith a skinn ed 
!en th of 1-5/8 inch exce pt for tra pezo idal terminal s, in 

whi h case, the skinned length should be 1-1/ 2 inch. Thi s will 
prov ide at least six nonoverla ppin g turn s of 'o. 24 gau ge wire 
or fiv nonoverla pping turns of No. 22 gau ge wire on the 
t erminal. 

Note t: Do not distort th e skinn ed porti on of th e wire since 
it is difficult to insert a bent wire into the wire inserti on 
hole in the tool. 
Note 2: Ex erci se care not to nick the wire. 

10.03 Hold the tool so that the wire wrapping bit faces th e end 
of the terminal on which the wir e is to be wntpp ed and 

insert the skinned wire in the wire insertion hole as far as the 
insulation on the wire permits. 

Caution: Failure to fully insert the skinned portion of the 
wire will result in the skinned wire extending beyond the 
terminal after the connectjol) has been made. 

10.04 Bend the wire throu gh one of th e wire retainin g notch es 
in the stationary sleeve and hold th e wire taut. 

10.05 l Vhile holding the wire taut , position th e wra pp ing t ool 
so that the terminal on whi ch the wire is to be wr apped 

ent ers the terminal hole in th e bit a far as possible. H old the 
tool in line with the terminal as hown in Fi . 10 so that the 
spindle can rotate freely around the terminal durin g the wrap­
ping operation and so that when wir e is being applied to a 
terminal of rectangular cro ss section, th e hand rip of th e tool 
is parallel to the wide fa ce of th e terminal. Ex ert a light inward 
pr essure during the wrappin operati on to insure closely spaced 
turns of the connection . Do not exe rt excessive pre s ure on the 
tool as this may cause the turns of ·wire t o overlap as they 
are being wrapped on the terminal. If light pressure is not 

8502.009 
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exerted or if the tool is pulled away during the wrapping opera­
tion , excessive space between turn s will re sult. 

Caution: While making a wrapped connection on an offset 
wire-type terminal, make sure that the connection ia started 
on the straight portion of the terminal. 

10.06 Squeeze the hand grip to its fully operated position with 
a smooth rapid motion. Operation of the hand grip with 

a slow or jerky movement will produce a poorly wrapped con­
nection. Hold the hand grip in the operated position and with­
draw the tool from the terminal. Do not release the hand grip 
until the tool is free of the terminal. 

10.07 Check the wrapped connection for the requirements 
covered in Part 4. Dress th e wiring as covered in Part 14. 

Caution: Do not apply the wrapping tool over a wrapped 
connection to tighten the connection and do not push sepa­
rated turns together in order to meet requirements covered 
in Part 4. 

More Than One Connection on Terminal 

10.08 Make the second and third connections, suces sivelv, in 
front of the first connection following th e procedures 

covered in 10.02 to 10.07. Dress the wiring as cov ' red in Part 14. 

10.09 If three connections are r equired and there is not suf-
ficient space for wrapping the required n11mber of turns 

fo r the third connection, proceed as follows. If th ere is .. ufficient 
. pace at the outer end of the terminal for at least one and a 
quarter turns of the wire on the terminal, wra p th e turns on 
the terminal usin either the KS-16363 or No. 635A wire wrap­
ping tool or the P-long-nose plier· aft er kinnin th e wir e in 
th e approved manner with a skinned Jen th of 3/ 8 inch. "\,\ hen 
using the No. 635A tool or the P-l ong-nose pliers , make sure 
that th e wire is applied in a c.lockwise direction. Th en old r all 
ormections on th e terminal as covered in Pa rt 13 and dre ss 

th e wiring as covered in Part 14. 
10.10 H there is insufficient space at the out er nd of the 

terminal for at least one and a quarter turn s of wire, 
kin th e , ·ire in an approved mann r with a skinned kn ,th of 

' / 8 inch. Ma ke th e third c nn e ·tion by winding one and a 
quar t er turn s in a clockw ise dir ection over th e out er wrapped 
c nn ection as near the outer en d of th e t erminal as possible, 
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u sing the P -1 ng-n ose pliers. Solder all conne cti ons on th e ter­
minal as cover ed in Part 13 and dr ess the wirin g as cov ered 
in P art 14. 

11. MAKING WRAPPED CONNECTIONS USING THE 
No. 635A TOOL 

General 

11.01 \\ ra pped conn ec tions mad e with th e ro. 635. tool mu t 
be sol kr cd. Pr oce dur es for soldering th e co nn ec tions 

ar e co ·er e.cl in P art 13. · 

11.02 \\ hile th e use of the No . 63" A tool as covered below is 
pre fe rable if a soldered wrapp ed conn e tion is to be made 

on a light terminal, th e use of P-l ong-n ose pliers a s cove r d 
in 12.01 is pr efe ra ble if a soldere d wra pped conn ection is to be 
made on a heavy terminal. 

Single or First Connection on Terminal 

11.03 kin th e wire in the app roved mann er with a skinn ed 
!en , th of 3/ 8 inch which will pro vide one and a quarter 

turn s n the terminal. 
Note 1: Do not di tort th e skinned portion of th e wire 
ince it is difficult to insert a bent wire into the wire mser­

tion hole of th e tool. 
Note 2: E xercise care not to nick th e wire. 

11.04 Ho ld the too l so th e wir e wrappin g spindle fa ces the 
t rmin al on w hich th e wire is to be wra ppe d. I nsert the 

skinn cl wir e int o th e wire inserti on hole as far a s t h insulati on 
on t he wire permit s. Turn th e handle of th e too l until th e wire 
inse rti n hol e is adja cent to one of th e retainin y not hes in 
th ba rr el of th e to I. \ i\i hil holdin g th e wire in th e wir e in ser­
ti 11 h If,_ turn back th e wire so that the insulate d portion is in 
th e notch. 

Caution: Failure to fully insert the wire will result in the 
skinned wire extending beyond the terminal after the con­
nection has been made. 

11.05 \ iVhile holding th e , ·ire taut . pla ce th e terminal hole of 
th e wra ppin , too l ove r th e t erminal as far as po ssible. 

Still holding th e wir e taut firml y press the tool again st the 

• 
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terminal and turn the handle in a clockwi se dire cti on a uffi­
cient number of times so that all of the skinned wire is wra pped 
on the terminal. This can be determined by freedom of move ­
ment of the wrapping tool. Hold the barrel of the tool firmly 
during this procedure. 

11.06 Solder the conn ec tion as cov er ed in Part 13, and dre ss 
the wiring as cove red in P art 14. 

More Than One Connection on Terminal 
11.07 Make the second conn ec tion in front of the first con-+i 

necti on foll owing th e proc edur es cov red in 11.03 to 11.05. 
Only tw o wra 1 ped conn e ti ns can be ma de on a termin al with 
th e • o. 635A tool. If a third conne ti on i to be made , wr ap at 
least one and a quart er turn . of wir e on th e termin al ·with t he 
pliers and solder all co nn e tions as coy ered in P art 13. lf th ere 
is less than 1/8-inch te rminal leng th av a ilable in front of the 
out er conn ec tion , ap ply one an d a quar ter t urn s of th e wir e 
ov er th e outer conn ecti on with th e plier. as covered in P art 12. 
D ress the wiring a s cover ed in Part 14. .J 

12. MAKING WRAPPED CONNECTIONS WITH 
P-LONG-NOSE PLIERS 

12.01 Skin the wire in an appro ved mann er with a skinn ed 
len g th of 3/ 8 inch. If th ere i sufficient space at th e end 

of the t rminal for one and a quarter turns, wind the wir e on 
the terminal in a clockwise dir ec tion , ·ith the P-lon ' -n o -e 
p liers. Then solder all connections on the terminal as covered 
in P art 13. lf there is in sufficient spac e at the end of th e ter­
minal for one and a quarter turn s, wind th e wire in a clo ckwise 
direction over the outer connecti on as near the outer en d of 
the terminal as possi ble with the J liers. So lder all conne ·tions 
on the terminal as cov er ed in Part 13. Dress the wirin g as 
covered in Part 14. 

13. SOLDERING WRAPPED CONNECTIONS 
13.01 General: Wra pp ed conne cti ons made with the K S-16363 

wire wrappin g tool should be sold ered only wh en the 
requirements for sold erl ess wra pped connections covere d in 
Part 4 cannot be met. All wrap pe d conne ctions made with th e 
No. 635A tool should be soldered. All connections mad e with 
pliers sh ould be sold ered. The use of sold er on a terminal pr -
vents all future use of solderless wrapped connections on thi s 
terminal. 
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13.02 Place a KS-14666 cloth below the apparatus being worked 
on to protect the equipment below. 

13.03 Connect the transformer on the soldering iron cord to 
the source of power. Hold the KS-16346 soldering iron 

along the right side of the wrapped connection and feed the 
solder from the top. Flow the solder over all of the turns of 
the connection, if practicable. Make sure that solder covers at 
least two adjacent turns. To avoid damaging insulation on the 
wire being soldered and on the adjacent wires, do not hold the 
iron against the wire any longer than necessary to make a good 
connection A good connection can be made by applying the 
KS-16346 iron for approximately 1 second. Take care that the 
soldering iron does not come in contact with the insulation on 
any of the wiring. Solder any other connections on the same 
terminal that have not been previously soldered. 

14. METHOD OF DRESSING WIRE 
14.01 Dress the wire to conform with the associated wirmg. 

Make sure that there is at least 1/64-inch clearance 
between the bare wire and connections on adjacent terminals. 
Examine the connection and make sure that no ends of wire 
interfere with adjacent wiring. If necessary, bend these ends of 
wire against the terminal using two KS-6320 orange sticks as 
shown in Fig. 11, exercising care not to press against the turns 
of any of the connections. Do not, under any circumstance, 
attempt to tighten solderless connections with the pliers or 
wrapping tool. Remove any excess solder which might interfere 
with proper clearance between terminals. If any wires which 
are applied over wrapped connections become loose when re­
moving excess solder, resolder such connections. Bend termi­
nals slightly, if necessary, to insure proper clearance. When 
bending terminals, do not touch turns of solderless wrapped 
connections. 

f f 
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Fig. 11-Method of Bending End of Wire Against Terminal 

15. REMOVING WRAPPED CONNECTIONS 

Gene t-al 

15.01 If th ere are tw nn ec tion - on a t ermin;d and it is 
n ce sa ry to remoy th , inn er nn ec ti on. th r c m-

rnend d pr c dur is t r emo,·e th e n , at th e ut · r encl in 
orde r t gain acc ess to t he inn er c nn e t ion. Lik ewise, if th re 
are thr ee conn e ··ti n s n a t ·rminal an d it is nece ar y t 
r m ove th one nea r e t th ba _ f th e t ·nninal th e r c m­
mencl cl proced ur e is to fir t r em ve th e oth er tw o conn ec ti n s. 
H owev r , th ere may be cases a .. c ,·ercd in P art 6 wh ·re it i 

xp eclient in order to av oid splicin wire. to cut th e lead at an 
inn er conn · ·ti on. Thi, may he d nc with th· modifi ed \ \"i s 
cuttin g p lier s provid "d th e lead can I e rea lily iclcntifi ed and is 
access ible for ·uttin g without damage to adja ent wirin g. 

15.02 In g n ral , th - p rti on of the wir e pr e,·iou ly wrap pe l 
on a t erminal sh ould not be re-u sed. H owc,·cr , in the 

ca se of tempo rary r emoval of . olderl ess wrapped connecti ons 
usm g th· K -16492 wire unwrapping tool in ord er t a,·oid 
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r erunnin g or splicing wir e , it may be x1 ed ient to plac e t he 
wra pped conn ec tion back on th e terminal. l n thi s ca ·e th e con ­
rH~ct ion mu st be so lde r ed . 

Caution: Do not attempt to re-use the portion of wire pre­
viously wrapped on the terminal for making a aolderleas 
wrapped connection. 

15.03 Removing Solderle11 Wrapped Connection Using t'he 
KS-16492 Wire Unwrapping Tool: Refe rring to F ig. 12, 

pla · , the too l on t he te rmin al .. o tha t ne i th e notch es in 
th e out er lee ·e engage: th e lead f th e c nn e ti on, th e inn er 
- Ieeve complet ely cove r ,; th e wrapped c nn ··cti on, and th e end 
of th e unwra pp ing sp indle engages th ·· fir t turn of th e co n­
n · ·t ion. M aintain lig ht pre ur , on the t I toward th e ter­
mi nal an d slow ly rotate th · to I c un te rcl ckwise until the 
con nect ion is loose on th e terminal. \Ai her e a conn ec ti on is 
be ing remove d fr om a w ire-t ype terminal r th r lig ht t er­
minal , exerci e car e not t twist th e te rminal. R em ve th e too l 
with the turn f t he 1111wrapp cl co nn ec tion fr m th . t rmi nal. 
Eje t th e turn f wir fr m th e too l by pu hin g th e rear po r-
ti n f th e han dle t wa rd th fr nt p rti on or by rot a t in th e 
handle cloc kwi se. 

OUTER SLEEVE OF' 
UNWRAPPING TOOL; 

EAD TO CONNECTION 
BEING REMOVED 

Fig. 12-Removing Outer of Two Solderleaa Wrapped Connec­
tions Uaing KS-16492 Unwrapping Tool 

15.04 Removing Soldered Wrapped Connection: T o remo,· a 
solder ed wrapp ed conn ec ti on, cut th e wir e as close t the 

t rminal a s poss ibl e u ing th e m difie 1 ~ . 625 \\ is, cuttin g 
plie rs . E xer cise care not to dama ge adjace nt wirin g . 

I 
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REASONS FOR REISSUE 

1. To add reference to BSP sections covering maintenance 
information (1.03). 

2 .. To add caution in regard to handling of the KS-16363 wire 
wrapping tool and KS-16492 wire unwrapping tool (1.07). 

3. To revise description of terminals approved for solderless­
wrapping to include embossed terminals, and to add infor­
mation on gauge of wire to be used with particular ter­
minals (2.01 and 2.02). 

4. To revise Fig. 4. 

S. To revise information covering positioning of wrapped 
connections on terminals (3.01). 

6. To revise requirements covering solderless wrapped con­
nections ( 4.01). 

7. To revise requirements covering soldered wrapped connec­
tions (5.01). 

8. To revise the list of tools to substitute the KS-16492, List 2 
wire unwrapping tool for the KS-16492, List 1 tool in tool 
list and throughout the section. 
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