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1. GENERAL 

1 • 1 Scope of Sect 1 on 

1 • 1 • 1 Th I s sect I on covers the methods• too I s 
and requirements for applying soldered 

and Solder-less Wrap <SW> connections to tenal­
nals designed and approved for accepting the 
wire wrap method of termination. 

1.1.2 The requirements covered in this 
section shal I be fol lowed e>Ccept where 

modified by applicable drawings or specifica­
tions. 

1.1.3 Each figure In this section Illustrates 
only condition to which reference Is 

made In the te>Ct and Is not to be cons I dered 
as covering other conditions that rney also be 
I 11 ustrated. 

1.2 Non-Standard Non-KS ~peratus 

1 • 2. 1 SW connect Ions app 11 ed to non-standard 
non-KS <outside supplied) equipment and 

apparatus previously required the app I I cation 
of solder unless the Bel I Operating Canpeny 
<BOC> speclflcally waived the requirement. 
The application of solder to these connections 
created a degradation of quality pertlcularly 
In congested high terminal areas of wiring. 

3.7 Connection COftfon1111nce 
3.8 Soldering Wrapped Connections 

4. W.KING A CONNECTION 
4.1 Wrapp Ing a Lead 

5. CONTINUITY TESTS 

6. WIRE 'IIRAPPING TOOLS 
6. 1 Genoral 

7. WRAPPING BITS AND SLEEVES 
7.1 Wrapping Bits 
1.2 Wrapping Sleews 

a. VERIFICATION 

TABLE<S> 
A. SHlt£R LENGTH LENGTHS/WIRE G\UGE 
B. WIRE WRAP TOOLS NI> ACCES~IES 
c. BIT AND SLEEVE COMUNflTIONS 

1.2.2 Do not solder SW connections applied to 
non-standard non-KS equfp•nt end 

apparatus unless the BOC specfffcal ly requests 
these connections be soldered. This soldering 
request, If so required, should be stated In 
the associated lnstal ling specification such 
as the X92. 

1.2.2.1 SW connections applied to this 
equlp111tnt or apparatus shel I ..,.t the 

requirements of this section. Unquel I fled 
connect Ions shou I d be rep I aced or so I dered. 

This section Includes material from BSP 800-612-154 
Copyright 1978 by American Telephone and Telegraph Company 
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1 .3 Cautions - Precautions 

--------------------- ---- -------1 

CAUTION: ALL t-ETAL HOUSED aECTRICALLY I 
ORI VEN <A-C) TOOLS SHALL BE I 
EQUIPPED WI TH 3-CONOUCTOR I 
CORDS ANO 3-PRONG PLUGS. I 
CHECK THESE TOOLS TO 8E SURE I 
THE 1-0US I NG IS GROUNDED PR I OR I 
TO USE WITH THE ITE-6118 I 
GROUND TESTER. A RED LIGHT I 
IND I CATES A DEFECT. DO NOT I 
USE TH IS TOOL. A GREEN LIGHT I 
I NO I CATES THE roOL IS PROPERLY I 
GROUNDED. I 

1.3.1 General precautions to be taken against 
personal Injury, equipment damage, and 

service Interruptions are covered in Handbook 
0 and ere to be observed at a I I t I 111es as they 
apply to the operations being performed. 
Specific precautions are Included in this sec­
tion with the associated methods or Instruc­
tions. 

1.4 Reference Sections 

1.4.1 Listed below are various Handbook 9 
sections that cover the scope of sold­

erless wrap connection. 

Section 300 - Skinning Tools, Methods, and 
Requirements 

Section 312 - Wire Wrapping at Specific 
Apparatus 

Section 314 - Coded Apparatus Approved for 
A-Z Solderless Wire Wrapping 

Section 315 - Pigtail Components Approved for 
Solderless Wire Wrapping 

Section 350 - Disconnecting and Reconnecting 
Solderless Wrapped Connections 

Section 900 - Continuity Testing 

1.5 Pre-wiring Information 

1 .5.1 Prior to using a ~rapping tool, check 
the Index <alignment of the bit wlre 

feed slot with the flare of the sleeve) of the 
nose asse1N>ly. On al I tools, the bit feed 
slot and the flare of the wrapping sleeve 
should be perfectly aligned with the top side 
of the tool. A s Ii ght ml sa Ii gnment can be 
adjusted by loosening the col let nut of the 
nose assenmly, rotating the bit In the sleeve 

0

by depressing the tool trigger, then when 
aligned, retlghten the col let nut. 

NOTE: Misaligned bit-sleeve combinations 
bay result In "shiners" on the termi­
nation, thereby, resulting in demer­
ltable Items. 

1.5.2 Pneumatic wire wrapping tools should be 
run In the range of 70 psi (minimum) 

and 100 psi <maximum). These tools should be 
lubricated dally by applying one drop of No. 
10 OIi In the quick-disconnect co•Jpllng before 
using. 

--

l.~.3 When work.Ing on a ladder, the tool cord 
(air or elactricl should be supported 

from above to prevent and reduce the Impact of 
a tool on the floor If accidentally dropped. 
Secure to the I adde, J,· superstructure w Ith 
twine or nylon Cdble ties. 

2. SW CONNECTIONS - SCOPE 

2.1 General Information 

2.1.1 The life expectancy of a SW connection 
made with tinned wire Is approximately 

40 years. The use of untlnned wire will 
reduce the life of the connection by approxi­
mately one-half. In addition, under certain 
environmental conditions, the use of untlnned 
wire may result In noisy and unreliable CO!:!-~ 
nections, therefore, the use of untlnned wire 
for :.:ri connections is I imited to certain 
appllcatlons In speclfical ly authorized equip­
ment and apparatus. 

2.1 .1.1 Where untlnned connector cable has 
been specified by the telephone com­

pany, Syst9m Equipment Engineering must obtain 
a waiver of BSP connecting requirements and 
notify Installation vi~ an Installers note In 
the formed cab le spec wh I ch Is cross­
referenced against the running Information In 
tne route column. The note should read: 

"Letter /TWX dat~d conf I rms the 
usage of the untinned coiinecTor cable(sl for 
the associated cable run(sl with the BOC." 

2.1.1.2 Where there are standard circuit 
drawings specifying usage of these 

untlnned connector cables wl·thout being 1'1:>dl­
f i ed by other notes, these cab I es s ha I I oe 
tredted the same as If It were a standard 
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tinned connector cable. ~ 

NOTE: When untlnned cable leads appear on a 
job site and authorization of use is 
In question, the Regional Technical 
Assistance Center CRTACl shouid be 
contacted. 

2.1 .2 A SW connection having partially plated 
wire Is acceptable provided that when 

the comp I et,3d connect I on I ;; vi ewed from any 
one side, there shat I be a mlnlllkJm number of 
turns, not necessarily adjacent, as I lsted 
below, with no copper showing on the surface 
of the wire u~ gauged by the unaided eye: 

1. 20, 22, and 24 Gauge Wire - 3 turns 

2. 26 Gauge Wire - 5 turns 

3. 28, 30 Gauge Wire - 3 turns 

2.1.3 Where apparatus terminals are approved 
and authorized (Handbook 9, Section 

314) for SW connections, the term! nation of 
wl~e on these t~rmlnals shat I be made using 
the wire wrap t3chnlque. 

2.1.4 When an unqualified SW connection has 
been applied to a terminal In a highly 

congest9d wiring area, and the soldering of 
this connection may cause shorts, crosses or 
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Insulation damage, the preferred method of 
rep a Ir Is to remove the connect I on, cut back 
the lead about 2" and sp 11 ce In accordance 
with Section 370, Retenninate as a Quall fled 
SW Connection. 

2.2 Wire Gauges 

2. 2. 1 SW connect Ions are present I y restricted 
to 20, 22, 24, 26, 28, and 30 Gauge 

tinned wire except as Indicated In Paragraph 
2.1 .2. These gauges of wire w111 provide 
sat I sf actory connect Ions when they are app I I ed 
with a standard wire wrapping tool equipped 
with an approved wrapping bit and sleeve can­
blnatlon. 

2.3 Terminals 

2.3.1 The successful solderless wrapped 
connection depends partially upon the 

des I gn of the term Ina I to wh I ch they are to be 
applied. These terminals are characterized by 
their cross sections, that is, flat punched, 
punched embossed, square wire, flattened and 
serrated, and tvln wire tiflsted-colned. 

2.3.2 All connections of 20 through 26 Gauge 
wire not speclflcafly approved with 

regard to wire size and terminal configuration 
as llst'9d in Sections 314 and 315 of this 
handbook shal I be soldered. For exception, 
refer to Paragraph 1.2. 

2.3.3 Apparatus terminal ends having color 
dye markings, usually red, do not meet 

requirements for solderless wrapping, and al I 
connections to such terminals shat I be sol­
dered. These markings usu31 ly Indicate 
repa Ired apparatus but may al so appear on 
non-conforming terminals of new apparatus. 

2.3.4 The working length (stralght portion) I 
of any terminal to be solderless I 

wrapped shall be essentially straight and free I 
of angular bends, crimps, or tvlsts. However, I 
a smal I amount of bowing Is pennlsslble pro- I 
vided the width of the bowed portion of the I 
terminal does not exceed 0.075" when measured I 
along the working length In line with the I 
position assumed by the terminal <see Figure I 
t>. This can be checked when using any sold- I 
erless wrapping bit having a o.075" termlnal I 
hole, such as KS-16734L-t, 24 Gauge Bit■ The I 
terminal ,_,st flt freely Into the bit wl'thout I 
bending or binding In any way. 

2.3.5 It Is permissible to solderless wrap a 
connect Ion on an approved term I nal fran 

which previous solderless wrapped connections 
have been removed, by unwrapp Ing w I th an 
unwrapping tool with the exception of .009" 
ent>ossed crossbar switch crosspoint terminals, 
other apparatus using the .009" embossed ter­
minals or .010" embossed terminals used on 
various apparatus. 

2.3.5.1 Any connection applied to .009" or 
.010" ent>ossed terminals that have 

been previously wrapped, repaired or where a 
stK:of!d connection Is added shal I be soldered. 
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2.3.5-2 The tifist, or set, left In .009" and 
.010" embossed terminals shal I not be 

disturbed by attempting to straighten the ter­
minal after a connection has been appl led. -~ 
terminal tvl st of less than tao• Is accept­
able. Twists beyond tao• are not acceptable 
and must be soldered. (Refer to Handbook 261, 
Section 315.11 for ESS exception.) 

2.3.6 Since SW connections applied over 
solder tend to loosen In service, It Is 

not permissible to apply a SW connection to a 
terminal that has previously been soldered or 
had an adhering solder splash. Any SW connec­
tion app I led over solder must be soldered. 
(Refer to Handbook 261, Sec-t'lon 315.11 Para­
graph 3 for soldering exceptions In ESS.) 

NOTE: An Inadvertent solder splash on a 
finished connection or on the portion 
of the -rarm I na I not I nvo I ved in the 
connect I on does not requ I re so I der-
1 n g. 

2. 3. 7 If a strap has been soldered beyond the 
working length of the terminal 

<straight portion>, a SW connection may be 
appl led to the terminal providing the solder 
was appl led first. A thin fl Im of rosin Is 
permissible and wl II not affect the Integrity 
of the connect I on. 

2.3.7.1 If Is permissible to solder a single 
prong of a two prong connection 

without having to solder a qual I fled connec­
tion on the other prong. Care shou Id be exer­
cl sed when soldering. 

2.3.8 Some terminals do not have a tool stop 
at the back end; these terml nal s are 

usually formed round In this area. If turns 
are Inadvertently placed In this area, they 
shal I not be counted towards meeting the turns 
requirement. If you have Insufficient turns, 
solder the connection. 

2.4 Shiner Lengths 

2.4.1 The shiner length Is that portion of 
the wire from which the lnsulatlon has 

been re1110ved. The sh I ner I s p I aced I nto the 
wire feed slot of the wrapping bit and Is 
mechanically wrapped around the terminal. The 
nunt>er of turns of 20 through 30 Gauge wrapped 
connections are, therefore, control led by the 
shiner length ■ 

2.4.2 Refer to Table "A" for a 11st of ccnnon 
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usage type SW terminals and the associ­
ated "shiner" lengths that wl 11 provide sufH­
clent bare wire to turn out ~uallfled connec­
tions ■ Refer to Section JOO of this handbook -.. 
for skinning tools and ,r,:tthods ■ ~ 

2.4.3 Care should be exercised not to distort 
that skinned portion of the wire as a 

bent wire Is difficult to slide Into the wire 
feed slot of the wrapping bit. A bent wire 
afs;J causes excessive wear on the wrapping bit 
and sleeve resulting In reduced wrapping bit 
life or a scored sleeve. This often prevents 
the wrapping bit from indexing and In time 
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wlll prevent the tool from making a satisfac­
tory wrapped connection. 

2.5 Cross-Connections 

2.5. l A cross-connect sol derless wrap 
connection that does not meet the 

requirements should not be soldered except In 
cases where there Is colder on the tenn Ina I • 
An unqualified connection should be removed 
and replaced with a new quallfied connection. 

2.5.2 When a switchboard or local cable lead 
I s connected to the same end of a ter­

m Ina I as a cross-connection. solder the faulty 
cable lead connection If It cannot be 
replaced. In such cases. the cross-connection 
must also be soldered. 

2.6 Placement on Terminal 

2.6.1 On a terminal designed to accommodate 
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two solderless wrapped connections. the 
first connection shall be placed in far enough 
on the terminal to permit a second solderless 
wrapped connection to be made. 

2.6.1.1 On a terminal designed to accanmodate I 
three or more solderless wrapped con- I 

nectlons. the first connection shall be placed I 
In far enough on the terminal to perm It the I 
second and th I rd co Ider I ess wrapped connect I on I 
to be made. 

2.6.1.2 On terminals on which both the shop 
and the lnstal ler Is required to 

place solderless wrapped connections. the shop 
connection should be placed to permit at 

least one lnstal ler made solderless wrapped 
connection. 

NOTE: These termlnals should be designated 
by the c011ventlon CSH) or a qualify­
Ing note on the associated wiring 
diagram. 

2,6,2 Each 6 turn wrapped connection takes 
approximately 1/4" of terminal length. 

Therefore. In order to apply a 6 turn second 
and third connection. approxlmahly 1/4" or 
1/2''• respectively of terminal length must be 
available (see Figure 2). 

2.6.3 Where there Is Insufficient terminal 
length to make the number of qualified 

connections r·equlred on the terminal. the 
extra connectlon<s> may be placed on the end 
of the terminal or overwrapped with 1-1/4 turn 
connection. All connections on that terminal 
must be soldered. 

2.6.4 When wrapping a succeeding solderless 
wrapped connection. the wrapping tool 

should be positioned sllghtly away from the 
preceding connection. Although It Is not a 
defect If the succeeding connection touches. 
It Is desirable to al low space between each 
connection to avoid the posslbl llty of over­
lapplng connections. In cases where the 
succeeding connection ov~rlaps the precAding 
one. It Is not a defect If the additional con­
nection Al88ts ttle requirements for overlapplng 

turns and the previous connection has at least 
the required minimum number of successive 
no_n-overlapplng turns before the point of 
overlap. 

2.6.5 When there ''" .. 0t approximately 1/4" or 
1/2" of terminal length available. 3 or 

1-1/4 turn wrapped connections should be 
applled depending upon the remaining terminal 
length <see Figure 2>. Connections on these 
termlnals require the appl I cation of solder. 

3. SOLDERLESS WRAP REQUIREMENTS 

3.1 Number of Turns 

3.1.1 26 Gauge Wire 

3.1.1.1 A solderless wrapped connection made 
minimum of 7 or 8 consecutive turns 

of bare wire. Seven full turns of bare wire 
app I I ed to f I at punched and square drawn •ire 
terminals wil I make a qualified connection. 
While 8 full turns of bare wire Is required 
for al I other terminals - refer to Section 314 
for terminal configurations (see Figure 3). 

3.1.2 ~ Gauge Wire 

3.1.2.1 A solderless wrapped connection made 
with 24 Gauge wire shal I consist of a 

minimum of 6 consecutive non-overlapping heli­
cal turns of bare .-Ire In contact with the 
term Ina I C see FI gure 3 >. 1"01 ·e than 6 t,,rns Is 
permissible. but not advisable. 

3.1.3 2~ and 20 Gauge Wire 

3.1.3.1 A solderless wrapped connection made 
with 22 and 20 Gauge wire shal I con­

sist of a minimum of 5 consecutive non-
0verlapplng helical turns of bare •Ire In con­
tact .-Ith the terminal (see Figur~ 3). More 
than 5 turns Is permissible, but not advis­
able. 

3.1.4 28 and 30 Gauge Wire 

3.1,4.1 A solderless wrapped connection made 
with 28 or 30 Gauge wire shall con­

sist of a minimum of 7 consecutive non­
overlapplng helical turns of ~are wire plus a 
minimum of 3/4 turns (3 corners> of Insulated 
..,Jre In contact •Ith the terminal Csee Figure 
4). The Insulated portion must be In contact 
with at least 2 of the corners of the termi na I 
and the al lo-~~1e cl~arance between tne Insu­
lated wire and the third corner Is .015" 
gauged by eye. Soldering Is not an approved 
method of repair. ---

3, 2 Separation Between Turns 

3,2. 1 20, E_, ~ Gaug_E!_ Wire 

3.2,1.1 The minimum number of turns of a 
connection may be separated. provld-

1 ng the spaces between 4 adjacent turns of 
bare wire does not exceed ,005" each as viewed 
from ~t least one side of the terminal (gauge 
by eye,. In no case shat I the specified 
number of turns be interrupted by separations 
In excess of .010 11

• That ls, if a saparatlon 
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In excass of .010" exists anywhere In the con­
nection, the turns count shal I be considered 
Interrupted (refer to Figures 5, 6C, and 6E>. 

3.2.2 3_6_ Gau_g_e ~..!"e 

3.2.2.1 The minl111Um number to turns of a 
connection may be separated providing 

the spaces between 6 adjacent turns of bare 
wire does not exceed .005" each, as viewed 
from at feast one side of the terminal <gauge 
by eye). In no case shall the number of turns 
specified In Paragraph 3.1.1.1 be Interrupted 
by separations In excess of .010" <refer to 
Figures 5 and 6C>. 

3.2.3 28, 30 Gauge Wire 

3.2.3.1 The minimum number of turns of a 
connection may be separated providing 

the spaces between 5 adjacent turns of bore 
wire does not exceed .003" as viewed from at 
leest one side of the terminal. In no case 
shal I the number of turns specified In Para­
graph 3.1.4.1 be interrupted by separations In 
excess of .005" (refer to Figures 5 and 6G). 
Do not solder defect Ive 28 or 30 Gauge connec­
'TT"oris.' 

3.3 Overlapping Turns 

3.3.1 Although not desirable, overlapping 
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turns (wire not In contact with the 
terminal) before the start of the count or 
after the end of the count of the minimum con­
secutive turns are permissible. However, the 
overlapping and overlapped turns shall be 
discounted when determ in Ing the nunber of 
turns of a connection. (Refer to Figure 6Fl. 

3.4 ~Jged Turns 

3.4.1 There shal I be no more than one bul3ed 
turn within the minimum successive 

turns of a connection. a "bulged turn" is 
defined as tho start of an overlap where the 
wire ls away from the terminal not more than 
one-half the circumference of the turn. More 
than one-half the cl.rcumference shal I be con­
sidered overlapping <refer to Figure 60). 

3.5 Shiners 

3.5.1 A "shiner" is the bare portion of the 
w I re between the po I nt of connect I on on 

the terminal and the Insulation of the wire 
and is caused by not inserting the wire Into 
the wrapping bit up to the Insulation. 

3.5.2 While It Is desirable that there be no 
"shiners", they shall be less than the 

clearance between adjacent terminals at that 
point, and in no ~se shall the shiner be 
longer than 118"". It Is not objectionable If 
the Insulation overlaps the terminal <refer to 
Figure 68). 

3.6 Clearance 

3.6.1 In no case shall the clearance between 
adjacent terminals, ~nd/or the turns of 

the connection on the same or adjacent pieces 
of apparatus be less than 1/64". Where 
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practicable, maintain 1/32" clearance. 

3.6.2 Clearance between terminals, or the 
turns of thtJ connection and adjacent 

111,talwork such as mounting plates, mounting 
detal Is, etc., shal I not be less than 1/32". 

3.6.3 On 286F Relays, a mlnl111Um clearance of 
1/32" shal I be maintained between adja­

cent connections on stationary contact terml­
na Is and between these and other term Ina Is at 
the left and right. 

3.6.4 White It Is not a requirement that the I 
wire end lie flat against the terminal, I 

It should In no case project to the extent J 
that the required 1/64" clearence cannot be I 
maintained, and In no case shal I the wire end I 
project more than half the distance to the I 
c I oses t term Ina I or a 1 /8" max I lllJIII away from I 
the terminal. I 

3.6.5 Where the clearance between the wire 
end and the adjacent oonnectlon and/or 

terminal Is not the required 1/64" or the wire 
end extends 1/8", the wire end can be wrapped 
down using the wire wrapping tools, pilers, 
spudger or slmi lar tool. This connection shal I 
be soldered. 

3.6.5.1 Apparatus which has closely spaced 
punched-type terminals ,ipproved for 

solderless wrapped connecting such as EA, U, 
Y, and similar types of relays, should have 
terminals sufflclently spread so that the con­
nection can be placed on ttie terminals to meet 
the clearance requlr81119nts. The spreading of 
these term Ina Is shou Id be done pr I or to con­
nect Ing to ellmlnat9 disturbing the finished 
connections. 

3.7 Connection Conformance 

3.7.1 Prior to terminating wire ends via the 
solderless wrap method, the lnstal ler 

should visually Inspect the bit and sleeve to 
be used for excessive wear, rust or other 
defects. Should a defect be discovered, dis­
card the bit and/or sleeve and obtain a new 
one. 

3.7.1.1 When wiring Is perfonned by 
experienced wiremen, the Initial (20) 

connections should be visually Inspected for 
conformance to requirements before additional 
connections are appl led. A bit/sleeve produc­
ing unqualified connections should be dis­
carded and replaced with those producing qual­
ified connections. 

3.7.1.2 Inexperienced wiremen should 
terminate leads on non-working equip­

ment with scrap wire until the proper tech­
nique ls attained and qualified connections 
are produced. 
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3.8 Soldering Wrapped Connections 

.-------------------------------1 
CAUTION: 00 NOT TRY TO FIX AN ~UALI- I 

FI ED WRAPPED CONNECT! ON IN AN I 
ATTEWT TO MAKE IT LOO< LIKE A I 
QUALIFIED SOLDERLESS WRAPPED I 
CONNECT I ON. UNQUALIFIED OR I 
REPAIRED CONNECTIONS MUST BE I 
SOLDERED TO INSURE A GOOD CON- I 
IIECT I ON. WHERE THE SH I IIER I 
LENGTH PERM I TS• AN UNQUAL IF I ED I 
CONNECT I ON SHOULD BE REMOVED. I 
THE WIRE RE-SKINNED, AND A NEW I 
CONNECT! ON MADE. I 

3.8.1 A minimum of 1-1/4 turns Is required 
for a soldered wrapped connection. 

However, It Is desirable to use a connection 
with approximately 3 turns to facl I ltate 
machine wrapping and/or removal of the connec­
tion. Shiner length of 3/4" wl I I, in most 
cases, provide sufficient skinned wire to make 
a 3 turn soldered wrapped connect Ion. 

3.8.2 Use a 3/8" shiner length for making 
so I dared wrapped connect Ions w I th 20 

Gauge wire. This wll I provide approximately a 
2 turn connection which wlll facilitate 
maintenance removal of the wire. 

3.8.3 On a wrapped connection consisting of 
two or more turns that requires solder-

1 ng, a minimum of any r~o adjacent turns must 
be soldered. However. to Insure that solder 
adheres to both the wire and the terminal, It 
Is reconwnended that the end turns be soldered. 
Normally, solder ~ill flow canpletely around 
the wire, but lt Is only necessary that the 
solder cover the turns on the soldered side of 
the connection. When a connection has less 
than two adjacent turns, the entire connection 
shal I be soldered. 

3.8.4 A 1/32" clearance between the solder 
and adjacent bare wire, terminal• or 

solder of an adjacent connection shal I be 
maintained wherever practicable, but In no 
case shal I the clearance be less than 1/64". 

3.8.5 Solder a wrapped connection using the 
R-3007 Ml dget Sol derl ng Copper or the 

R-2733 Soldering Copper equipped with an R-
2972 Tip. 

3.8.6 Exercise extreme caution to prevent 
dropp Ing solder and to prevent the bar­

rel of the copper from burning skinner Insula­
tion. The terminal and wrapped connection are 
small, requiring only a smal I amount of time 
to reach soldering temperature. 

...,J 

4. MAKING A CONNECTION 

4.1 Wrapping a Lead 

T------------- -------------
1 CAUTION: Tl£ f\£TAL HOUSED• ELECT!: i CAL 
I t-OTOR DR I VEN WI RE WRAPP I :-«3 
I TOOL, INCLUDING THE BIT AND 
I SLEEVE, IS GROUNDED THR<UGH 
I THE CORD CF Tl£ TOOL Nf i AS 
I SUCH CAN CAUSE DAMAGE T J 
I EQU I Pf\£NT OR CAUSE SERVI CE 
I INTERRUPTION, IF USED ON WORK-
I ING EQUIPIIENT. IN NO CASE 
I SHALL THE f\£TAL HOUSED• 
I ELECTRICAL t-OTOR DRIVEN WIRE 
I \!RAPP I NG TOOL BE USED WHEN 
I CONNECTION AT TERMINALS ASS0-
I CIATED WITH WORKING EQUIPMENT, 
I REGARDLESS CF WHETHER THE 
I EQUIPMENT HAS OR HAS NOT BEEN 
I RELEASED BY THE TELEPHONE COM-
I PANY. SEE HANDBOOK O • SECTION 
I 10 • FOR DEF I N I T I ONS CF WORK I NG 
I OR LI VE EQU I Pl'ENT. IN ALL 
I CASES• CONNECT! Ot~S MADE AT 
I WORK I "46 EQU I Pf\£NT SHALL BE 
I APPLIED ONLY WITH THE WIRE 
I WRAP TOOLS SPECIF I ED IN TH I S 
I SECTION. 

NOTE 1: When It Is necessary to connect 
20 Gauge wire and an approved bit 
and sleeve Is not available, the 
lead should not be wrapped around 
the ferm1nalswlth a pair of 
pilers. The lead should be 
wrapped around a rectangular ter­
minal, a round toothpick, or a 
nall of suitable diameter, 
removed, placed on the terminal, 
and so I dered. The same method 
shou I d be used for 19 Gauge or 
larger wire. Solder al I connec­
tions made In this manner. 

NOTE 2: On term I na Is where so I der I ess 
wrapped connections have been 

4.1 .1 

Into 
ping 
cdre 

appl led <30, 28, 26, 24, 22, and 
20 Gauge wire), care shal I be 
exercised that no testing fixture 
(either push-on or spring clip 
tvrel touches or canes In contact 
with the connection. This ls to 
assure that after a solderless 
wrapped connect I on has been made 
with the wire wrapping tool 
equipped with the proper bit and 
associated sleeve, the connection 
wl I I not be disturbed. 

To wrap a wire, insert the skinned 
portion of a 20 through 30 Gauge wire 

the wire feed slot of the correct wrap­
bit In the wire wrapping tool, taking 
ro lnsart the wire up to the Insulation. 

r 



( 

( 

( 
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4. 1 . 1 . 1 I f -the w I re : s no-t I nser-ted In -the 
wrapping bit up to the insulation, a 

"shiner" (bare wire between the lnsula-tlon and 
termlnall may result (see Paragraph 3.5.ll. 

4.1.1.2 To wrap a 28 or 30 Gauge wire end, 
the shiner plus approximately 1/8" of 

Insulated wire must be Inserted into the wrap­
ping bit. This insulated portion of wire 
Inserted Into the wrapping bl-t wil I provide 
-the 3/4 turn of lnsula-tion requirements (refer 
-to F I gure 4 J • 

- 7 -

NOTE: The R-4183 (30 Gauge> and R-4435 (28 
Gauge) Wrapping Bi-ts have a recess 
about 1/8" long at the end of the 
wire slot. This recess al lows the 
insulation to enter the wire slot to 
provide a modi fled wrap. Be sure to 
place the wire into -the slot as far 
as It wt I 190. ---------

4.1.2 Holding the wire wi-th the fingers, bend 
the Insulated Portion of the lead into 

the anchoring notch In the tool sleeve, and 
push the tool toward the terminal, holding the 
wire taut In the anchoring notch. 

4.1.2.1 The wire may be held taut in the 
anchoring notch by holding the wire 

between the fingers and pull Ing the wire 
slightly toward the back end of the tool, or 
by holding the wire against the sleeve lnrnedi­
ately in front of the knurled col let nut. 

4.1.2.2 Use the right or left anchoring notch 
In the sleeve, as determined by the 

direction of approach of the lead, I.e., a 
lead dressed to the left of a terminal should 
be p I 11ced in the lef r anch,.:,r i ng notch of the 
tool. 

4.1.3 Insert the wrapping tool on the 
terminal. Be sure that the tool Is 

held straight and parallel to the terminal. 

4.1.3.1 Some apparatus terminals, such as the 
288 Type Relay, were designed without 

a shouf-jer or tool stop. This wl 11 al low the 
wrapped connection to be placed beyond the 
wrapping portion of the terminal, thereby, 
creating 11n unqualified connection - Be care­
ful, with draw the tool far enough towrap on 

"fne approved port I on of the term i na Is. 

4.1.4 Hold -the tool on the terminal and 
squeeze the trigger to wrap the wire on 

the terminal. The tool will automatically 
recede as the wire col ls on the terminal. 

4.1.4.1 Insufficient pressure can cause 
excessive separation between turns 

< see Fl gur9 6C). 

4.1.4.2 Excessive pressure on ~he tool can 
cause overlapping turns (wire not In 

cont!ICt with terminal) (see Figure 6FJ. 

5. CONTINUITY TESTS 

Section 310 

5.1 Fol lowing cocnpletlon of the connecting 
operation, ~ complete continuity verifi­

cation shal I t:>e made of all w•ring connected 
by tho Installer. Care should be taken not to 
disturb the wrapped connections while verify­
Ing the con+lnulty. Refer tc Handbook 9, Sec­
t I on 900 for cont I nu I ty me the ds 11nd too I s • 

6. WIRE WRAPPING TOOLS 

6.1 General 

6.1.1 A wire wr11pping devir ~ is essentially a 
two part mechanism cunsistlng of 11 

wrapping tool and a wrapping bit and sleeve 
combination. The wrapping tool drives a bit, 
which Is held In the tool nose assembly and 
supported by the stationary sleeve. The bit 
and sleeve, in conjunction, wrap the wire on 
the termi na 1. 

6.1.2 Prior to connecting an electric wire 
wrapping tool in-to the AC power supply, 

visually check the tool, cord, and plug for 
any apparent defects or dam11ge. Refer to 
Paragraph 1 .3. 1 and ch.~ck for ground. 

6.1.3 Use the R-3184 Adapter when plugging 
Into 11 2-wlre receptacle, place the 

adapter Into the recep-tacle, 11nd 11ttach the 
ground wire cl Ip to the framework or the 
receptacle m:,untlng plate screw before Insert­
Ing the tool plug Into the adapter. Withdraw 
the plug before disconnecting the adapter 
ground lead. 

6.1.3.1 Plastic housed electric wire wrapping 
tools are double insula-ted and 

equipped with 2-wlre cords and plugs. These 
tools shal I be stamped "double Insulated"• 

6.1.4 There are four types of wire wrapping 
tools approved for Installation use. 

l 
I 
l 
l 
I 
l +i 

.,J 

They are the electric CA-C), Battery (D-C), 
pneum11tlc, and manual. A brief description of~ 
the various standard tools Is provided in 
Table D. ~ 

6.1.5 Several wire wrdpplng tools have 
recently been rated Manufactured Dis­

continued CMOJ. They are the R-3060, R-3060A, 
R-3263, R-3263A, R-3777, 11nd R-4006 Tools. An 
Kl rating does not medn to discontinue I-ts 
use, It simply means That the model Is no 
longer being purchased. Therefore, continue 
using these -tools as long as they provide 
qualified connections. 

6.1.5.1 When an MO tool, or any other wire 
wrapping -tool falls to provide quail­

fled SW connections, It should be returned -to 
Stockkeeplng with a defective tag 11ttached to 
the tool. 

7. WRAPPING BITS AND SLEEVES 

7.1 Wrapping _!3its 

7.1.1 A wrapping bit Is baslcal ly a metal rod 
wl th an ax i-:n-ho I e In one end i,n..; an 

axial slot cut In the surface. The hole Is a 
recess for the -term i na I on wh I ch a wrapped 
connection Is to be app I ied. The slot Is 11 
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feed slot for the skinned portion of the wire. 
See FI gure 8. 

7.2 Wrapping Sleeves 

- 8 

1.2.1 Wrappln1 sleeves are thin walled steel 
(long I fe> or plastic (short llfel 

tubes with a flare and two notches at one end. 
The sleeve acts to hold the bit and the wire 
In position during the wrapping operation. 
Each notch Is used to hold the Insulating por­
tion of the wire, preventing the Insulation 
fran wrapping around the terminal. The flare 
guides the skinned portion of the wire Into 
the bit feed slot. <Refer to Figure 8). 

1.2.2 Bits and sleeves are available In sizes 
to wrap 20, 22, 24, 26, 28, and 30 

Gauge wire. They can be used Interchangeably 
In al I approved wrapping tools. Refer to 
Table C for a complete list of bit/sleeve can­
blnatlons and usages. 

8. VERIFICATION 

VERIFICATION ITEM AND BRIEF STATEMENT OF THE REQUIREMENT 

8.t Unquallfled Connections Replaced or Soldered. 

8.2 Al I metal housed tools check for proper ~ounding. 

8.3 Untlnned wire limited to speclflcally authorized equipment. 

8.4 Partially tinned wire acceptable when no copper Is showing on wire 
surface. 3 turns (20, 22, 24 Ga.l, 5 turns (26 Ga.>. and 3 turns (28, 
30 Ga. l 

8.5 SW apparatus terminals approved In Sections 314A-Z or Section 315. 

8.6 Dyed apparatus terminal ends do not meet requirements. 

8.7 Terminals free of bends, crimps, and kinks. 

8.8 second connection added - solder. 

8.9 .009" and .010" embossed terminals not twisted over 180°. 

8. 10 Do not app I y SW connect I on over so I der. 

8.11 Discount turns applied on round portion of terminal. 

8.12 Replace unqualified cross-connect SW connections. 

8.13 Unqualified cable lead soldered - soldered cross-conn~t too. 

8.14 2-Connectlon terminal - Al low space for second connection. 

8.15 3-Connectlon terminal - Allow for second and third connection. 

8.16 Insufficient space - Apply 1-1/4 turns 3nd solder all connections. 

8.17 Turns requirements: 

Gauge ___ Turns 

26 
26 
24 

1 
8 
6 

Terminals 

Flat Punched and ~quare Drawn Wire 
Al I Others 

All 

REFERENCE 

PAR NO ---
1 .2.2.1 

1.3.1 

2.1 .1 

2.1.2 

2.1.3 
2.3.2 

2.3.3 

2.3.4 

2.3.5.1 

2.3.5.2 

2.3.6 

2.3.8 

2.5.1 

2.5.2 

2.6.1 

2.5.1.1 

2.6.3 
2.6.5 
3.8.1 

3. 1 .1. 1 
3. 1. 1. 1 
3.1.2.1 

FIG NO 

2 

3 
3 
3 
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1-B 9 

0. 10 

0. 10. 1 

0.10.2 

8.18.3 

0. 19 

0.20 

0.21 

0.22 

8.23 

8.24 

8-25 

8.26 

8.27 
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VERIFICATION ITEM AND BRIEF STATEMENT OF THE REQUIREMENT 

20, 22 
28, 30 

5 
7 + (3/4 lnsul) 

Separation between turns: 

Al I 
Al I 

20, 22, 24 Ga. - Space between 4 adjacent turns does not exceed 

26 Ga. - Space between 6 adjacent turns does not exceed .005" - In no 
case over .010" viewed by eye. 

28, 30 Ga. - Space between 5 adjacent turns does not exceed .003" - In 
no case over .005" viewed by eye. 

Bulged turns - No more than 1/2 the circumference. 

Shiners - No more than 1/8". 

Clearance - Never less than 1/64" - Maintain 1/32" on tennlnals of 
same or ai::tj acent apparatus. 

Clearance - Not less than 1/32" on terminals and adjacent metalwork. 

Clearance - W/5 relays 1/32" minimum. 

Clearance - Wire onds 1/8" maximum away from rennlnal and maintain 
1/64" clearance. 

Clearance - Wire end to close, wrap down, and solder. 

SW connection requires solder - 2 adjacent turns (minimum) must be 
completely soldered. 

Clearance - Between soldered connection and adjacent terminal, bare 
wire or' soldered connection - 1/64" (mlnl,..,.ml. 

1 Indicates Information subject to verification. 
-+-Indicates new or changed Information. 

Section 310 

REFERENCE 

PAR NO FIG NO ---
J.1.3.1 3 
3.1.4.1 4 

3-2 

3.2.1.1 ~ 6C, 

3.2.2.1 5, 6C 

3.2.3.1 5, 6G 

3.4.1 60 

3.5.2 6B 

3-6-1 

3.6.2 

3-6-3 

3.6.4 

3-6-5 

3.8.3 

3.8.4 

Engineering Planning Manager 
(lnstal latlon> 

-~ttachment: 
Tables A through C 
Figures 1 through 9 

Reason for Reissue: 
1. To change verbal tool descriptions to easy to read table. Paragraphs 

6.2 through 6.7.4 and 9. through 9.7 removed and included in Table a. 
2. To remove unwrapping tool Information (Paragraphs 8. through 

8.6.3) which Is duplicated In Handbook 9 Section 350. 

3. To add Paragraphs 2.1.1.1 and 2.1.1.2 to clarify Information about 
untlnned connector cable. 

4. To reference continuity test sections In Paragraphs 1.4.1 and 5.1 
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TABLE A.. SHI ~ER LENGTH LENGTHS/WIRE GAUGE 
(PAR. 2.4.2) 

----- -- -- -- ------ -- - - - -·· - -- -· - - --- --- -Y'iri" U"auge - --- -- -- -- --
Terml na I Type ____ --~-----~---- 24 _____ 26 ____ 28 ____ 30 _ 

Flat Punched .030" X .060" 

Square .045" 

Square .025" 

Embossed • 009" or -010" 

Twisted and Coined 

1-5/8" 1-5/8" 1-5/8" 

1-5/8" 1-5/8" 1-5/8" 

X X X 

X X 1-1/2" 

X 1-5/8" 1-5/8" 

TABLE B• WIRE WRAP TOOLS ANO ACCESSORIES 
(P.AR. 6.1.4) 

TOOLS FOR SWW CONNECTIONS 

IOOC CODE -~-w-------- DESCRIPI lor:r---

2" 2" 

2" 2" 

1-1/8" 1-1/8 11 

1-5/8" X 

X X 

~N,,...0-TE ... S- - - --------- -- --- ----
WIRE WRAPPING TOOLS 

R-4348 6828806 Pneumatic WW gun SP 666-B or GO-
261 "i".• . .t 

R-4358 6843946 Continuous Strapping Bit For al I Term. 
(Reqs. KS 20963L1 R-4361) exc. .025 Sq. 

R-4361 6843086 Pneumatic Continuous GO 14TA1 
Strapp Ing Gun 

R-4437 0480475 Battery operated Wire Wrap For CN's, I lght 
Gun w/Charger and Case Duty wiring Jobs 

30 Ga. mods. 

R-4437 Det 6862912 Battery for GO Guns GO 525635 

R-4437 Det 2 6862896 Charger for GD Guns GO 517140 

R-4437 Det 5 1615518 Charger for OK Mach. Guns O< BC-3-115 

R-4437 Det 6 1615526 Battery set for OK Guns O< RB-20 

R-4496 6873711 Electrlc Wire Wrap Gun E/W GD 27178AA1 or 
20 ft. cord SP 615 B-2 

TK-512 0470684 Continuous StrapplnQ ~It R-4358 & R-4361 

KS 16363 L3. 6876607 Hand Squeeze WW Gun 

COMPRESSORS 

R-4092 0480418 Air Compressor - 3/4 H.P. Eight guns max. 

R-4378 0480392 Air Compressor - 1/3 H.P. Three guns max. 

R-4440 0478149 Air Compressor - 1 H.P. Ten guns east ly 

2" 

2" 

1-1/8" 

X 

X 
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ACCESSORIES 

R-4236 

R-4349A 

R-4438 L1 

R-4438 L2 

- 11 -

TABLE B• WIRE WRAP TOOLS ANO ACCESSORIES 
<PAR. 6.1.4) 

TOOLS FOR SWW CONNECTIONS 

0482455 Air Hose Mani fold 

6878496 Flexible Air Hose 

6856799 Two Inch Bit Extension 

(1st O 83) Four Inch Bit Extension 

Two 24 ft X 1/4 
Dia Air Hose Eq. 
with 10 outlets 

O< Mach. EXT-2 

O< Mach. ~XT-4 

NOTE 1: GD= Gardner Denver Cat. No. SP= Standard Pneumatic Cat. No. 
OK~ OK Machine and Tool Co. Cat. No. 

Section )10 

NOTE 2: FIELD MAINTENANCE Is limited to plug replacement on Electric guns. (R-2178/RAMAC 
6763600 for 2 wire cords and R-3185/RAMAC 6733840 for three wire cords.) For Pneu­
matic guns, only preventive maintenance Is required. (Add one crop of R-4021/RAMAC 
6697300 oi I to the quick disconnect on the gun dally.) Battery and Manual wire 
require no maintenance. If they become defective they should be replaced. 

NOTE 3: Refer to Figure i for Method of Replacing Electrical Plugs and Figure 9 for Mani­
fold Air Distribution Syst9111. 
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TABLE c. BIT AND SLEEVE COMBINATIONS 
<PAR 7.2.2) 

WIRE WRAP BITS AND SLEEVES 

7JlT-St:EEvE GA. ··- -- t<AR"Ar - -stJPPl:leRS' "CJml.mrroRBER"s-- -~ - - - - - ----

GO 

R-4495 20/22 6859504 Note 
KS 20963 LI 6859587 " 

note 
" 

00 

Note 
II 

HFW 

Note 
" 

<see note 4) 

For all terms. 
exc. .025 Sq. 

KS 16734 LI 22/24 6786426 Note 1 Note 1 Note 1 Note 1 For alt terms. 
KS 20963 L1 6859587 " 1 &2 " 1 &2 " 1 &2 " 1 &2 exc. .025 Sq. 

----------------------------------
R-4917 24/26 1624619 KB2466 25105* For at I terms. 

exc •• 025 Sq. R-4793 6873943 502129 P3032LN 40202 4793 

R-3711 24 
R-3710 

R-4792 24 
R-4793 

R-3786 26 
R-3710 

R-4660 26 
R-4184 

R-4435 28 
R-4184 

R-4604 28 
'<S 20963 L3 

6684480 Note 1 Note 
6753822 " " 

Note 
" 

Note 
" 

6873844 502134 KB2444 24504 4792 
6873943 502129 P3032LN 40202 4793 

6684506 Note 1 Note Note Note 
6753822 " II " " 

6865428 505279 KB2639 26114 4660 
6753848 507100 P26LN 40301 4184 

6852756 509278 W828Sl-"1 28502 
6753848 507100 P26LN 40301 4184 

5"L a 11 terms. 
exc •• 025 Sq. 

For .025 Sq. 
Terms. 

5"L a I I terms. 
exc. ,025 Sq. 

For ,025 Sq 
Terms. 

For ,025 Sq. 
Terms. "1od,Wrap 

6864157 505412 For all Terms. 
6859579 Note 1 Note 1 Note 1 !llote 1 exc. ,025 Sq. 

-------------------------------------
R-4471 30 

R-4472 

R-4183 30 
q-4184 

R-4924 Equipped 30 
With Sleeve 

6855312 501381 WB30MLD* 
6855288 512056 P2426* 

6684548 507063 WB3032M 31500 4183 
6753848 507100 P26LN 40301 4184 

1628610 

For al I Terms. 
exc. ,025 Sq. 

For .025 Sq. 
Terms. Mod. Wrap 

Spec. Cut,Strlp 
& Wrap Tool For 
Backplane Mods. 

----------------------------------
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R-5160 JO 1627620 
1627448 

SB30S1-135 31500-5 70186 5" 19. for .025 
P-3032-5 40301-5 70500 Sq. Tennlnals. R-5161 

NOTE t: M6nufactured and Inspected to Western E lectrl c Draw Ing Standards. ''R" or- "KS" 
I dent I fy Ing code Is stltillped on too I. KS 16 734 L1 Is I dent If I ed by a Red band on 
the shank. 

NOTE 2: Tl\e KS 20963 Ll SIHve Is mertc.ed "20-22 Gauge" but Is else used for "22-24 Geuge". 

NOTE 3: An tll plastic sleeve CR-3220, RAMAC 67'.5.3764 uy be used In place of 1ile KS 20963 
LJ S IMtte. Th Is s I eeve Is 1 n+ended for II nll ted app II cat I on on II ve equ I p•nt end 
has a useful lifespan of only 1500 connections. 

NOTE 4: GD = Garlfner Denver Co. CIC • OK Mach I ne and Too I Corp. 
~ • Ostby and Barton Co. 1-FW, • H.F. ~I Ison Co. 

Indicates an approved Manufacturers Number-not llsted on the Engineer-Ing Specifica­
tion. 
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0 0 ,... __ _ 

U-0658.:.A 

FIG. 1 PERMISSIBLE BOW IN TERMINALS 
{PAR. 2. 34) 

J C0111ECTl•S-1t•1UL LOIi [IOUtll • 

IN I I/• 
nas--__;=~ 

I COIIECTl•S-TDNIUL TOO 9IOIT-a11EI AU COIIKTl•I 

RP-0658-B 

FIG. 2 MORE THAN ONE WIRE CN A 
TERMINAL (PARS. 2.62, 2.65) 

-14-

, 
START 
OF 
TURN 

FIG. 

---PHYSICAL TUANS 
O~ BARE WIRE 

\ 
5 6 

RP-0658-C 

3 A SOLDERLESS WRAPPED 
CONNECTION (6 TURNS SHOWN) 
(PARS. 3.11, 3.121, 3.131) 

r 
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R!:foP.E!iCE coRilER 
f~R BAI.E ~LRZ TL?~~ 

:ES l!I.E .. -:or:.:.1rroN 

--- REFUE!-CE CIJP~EM ;OR 
l:SSL"Urti; ;.;111.£ 7,;11:;s 

~l!II~'M AC:!P1'AIU: 
CC!ll)lTIO:: 

iU'-0626 

FIG. 4 28 OR 30 GAUGE CONNECTION 
(PARS. 3.141, 4.112) 

20 GA• .030" 22 GA • -.0%5" 

21 CA• .013 
.045 SQUAIE 

lO GA• .010" 

lP-0449 

FIG. 5 SCALED SKETCH INDICATING NUMBER OF 
TURNS OF 20, 22, 24, AND 26 GAUGE WIRE 
WITH SPACINGS OF .005". ALSO, 28 AND 30 
GAUGE WIRE WITH SPACING OF .003" 
(PARS. 3.211, 3.221) 

310 
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"A" 
INSUfflCID? JWNS 

-16-

.... 
UCUIIVS SIIIIIU L&NC:l'N 

[001• Sr- .015" S~D J1IIIIS 

~ ~ 
"C" '11" 

~IPAIAnCII DCEDS .010" NIIU t1WI ONI IULCD 1'11111 

"I" OV~PPD 
NO 4 ADJACIIIT nllllS ,.,.. tuns 

OVUl.t.PPIIIC: • OVIILU'PIII 
nmws DISCIIIJll?DI 

IP-0450 

RP-1010-N 

FIG. 6 A SCALED SKETCH DEPICTING TYPICAL 
SOLDERLESS WRAPPED CONNECTION 24 
GAUGE DEFECTS A THRU F, 28 GAUGE 
DEFECT SHOWN IN "G" 
(PARS. 3.211, 3.221, 3.231, 3.31, 
3.41, 3.52, 4.151, 4.152) 
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STRAIM R£UEF 
~ISC 

DET.3~ 

-17-

-DET 3 
/-

- DET 2, IMSE~T - CO~IIECT 1HITE 
/ --~OIIOUCTOR 

I~ 
' \ I ' CONME~T 

t---~ ' mEN 
' ~oxoucm 

,_ QllJ , COVER 
·- CONIIECT aLACl 

CONDUCTOR 

SEPARATE STRANDS Of OIIE FIUE R 
UO ;RQUP flTH OTHER T10 Fill.US 
TIE SQUARE UIOT AS ' 

<::,SIIOll l PUU nm, 

" 
~OT: 1MB ASSEllBLlll; 
OET 2 l~Sm, mu 
POIDEIIEll SOAPSTOIIE 
OR T.ll.CUW POIDER. 

j_' 
r 16 

I' 
CONNECT ELECTRICAL CONDUCTORS / - - i1 
TO TEHIIIAU (11TH SLACll AS ~ 1 

• FIG. 

SK II\INED 
WIRE END 

SC:CTION A-A 

SHOii ABOVE. _ ,.. rft _ 
mAra -:~l i- ....... -l -
REllEF DISC '--.__/ ..L-

7 METHOD OF REPLACING PLUG 

(TABLE C, NOTE 3) 

PLAN 

SlOt Vi(W 

ANCHORING NOTCH 

llP-0108 RM-1 
FIG. 8 (PAR. 7.11, 7.21) 
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