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2.1 Tools Cable is Received
2.2 Supplies
1, GENERAL the sides for approximately 1-1/2
inches. Then-wrap a single layer of
l.1 Scope of Section tape over the 1-1/2 inch area of the
. tape previously applied.
1.11 This section covers the basic infor-
mation concerning precautions, draw- 1,35 Take extreme care at frames with ex-
ings, conservation and defective posed wiring and switches to' prevent
cables associated with cabling. cables and wires from coming in con-
tact with the wiring or equipment and
1.2 General Information Pertaining to damaging it.
Arrangement of Tools, Precautions, ]
Verification, Specifications and 1.36 All cable reels shall be checked to
Drawings and Figures verify that the cable tag on the reel
agrees with the type of cable on that
1.21 Refer to Section 1 of this handbook reel, prior to any cable running op-
for information pertaining to these erations.
items.
1.37 CAUTION WHEN OPENING CABLE REELS:
1.3 Specific Precautions Care should be taken when opening a
cable reel to cut the wire or band
1.31 Avoid using snap-on cable retaining securing the cable in such a manner
brackets installed on cable racks as that the cut ends do not fly up and
a support. They may be dislodged by gtrike the face.
a pull or jerk.
1.38 CAUTION WHEN CUTTING CABLE:
1.32 Handle cable and wire carefully so
the normal shape and condition of (a) The use of the R-1514 Cable Shears
the cable will not be altered. requires care to avoid personal
injury. Ordinarily, the cable
1.33 Exercise the greatest care at all cutting operations should be per-
times in working offices to guard formed by one man. When it is
against such service hazards as op- necessary for two men to perform
erating fuses, breaking off wire and the operation, the man holding
crossing terminals on ''in service the cable should keep his hands
and "live'" equipment. at least 6 inches away from the
cutting mark. The man using the
1.34 When running cable or wire above or shears should close them slowly

in the vicinity of live equipment,
tape their ends by applying a single
layer (or as many as required to
cover the ends) across the end of
the cable and longitudinally along

until the blades touch the cable
before applying sufficient pres-
sure to sever the cable. Both

This section includes material from BSP 800-614=-152
Copyright, 1968 by American Telephone and Telegraph Company
Printed in U.S.A.
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1.39

2.

men should make certain that they
are standing firmly to avoid pos-
sible body movement during the
cutting operation.

(b) The R-4131 8-Inch Cable Cutter
was designed to cut small cables
and loose wire. It is not re-
commended for cutting cable ex-
ceeding 100 conductors. When
uging this tool, keep the hand
holding the cable at least 3
inches away from the cutting
mark.

NOTE: The R-1514 Shears and R-4131
8-Inch Cable Cutters should
not be used to cut any iron
or steel wire such as might
be used for packing or crating
purposes,

CAUTION WHEN PULLING CABLE: Care

should be taken when pulling an end
of the cable to prevent it from
gtriking the face. Sitting, crawl-
ing or walking on cable racks may
lead to serious injury and should
be avoided.

INSTALLING EQUIPMENT

2.1

2.11

R-4133

Tools

The tools and supplies generally
used for operations covered in the
200 Series are as follows:

R-1514
R-3662

Shears, Cable

Cutter, Steel Strapping,
Safety (for cutting band
wire on cable reels)
Scissors, Electrician's 5",
Serrated

Guide, Cable

Guide, Cable

Strap, Trunk

Tape, Measuring, Woven
Support, Cable Reel

Reel, Cable

Lamp, Test, Flashlight

Dispenser, Coil Cable

Dispenger, Spool Wire
Truck, Platform

Carrier, Cable Reael

Cutter, Cable 8"

Counter, Linear Cable Foot-
age

Puller, Cable, Motor Driven
Set .

R=-62729 Template, Cable

ITE-4137 Continuity Test, AC

R-1682

R-2061
R-4397
R-2118
R-2122
R-27C4
R-2727
R-3311
R-3409
R-3410
R-3489
R-3953
R-4131

R-4145
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NOTE: The R-2061 Cable Guide is to be

used until all stock has been
depleted. The R-4397 Cable
Guide will eventually replace
it.

2.2 Supplies
RM-669152 Gloves, Cotton
R-3359 Tape, Gray Plastic Adhesive,
1/21!
R-3428 Tape, Gray Plastic Adhesive,
3/4::
R-2916 Twine
R-3850 Tie, Cable Tag
ID-217 Tag, New Cable (duplicate of
shop tag for indicating
bulk cable lengths)
SD-4-218A Tag, Cable (with carbon at-
tached)
R-4362 Sleeve, Protective
3. CABLING AND CABLE RACK PLAN DRAWINGS
3.1 Cabling and cable rack plan drawings

include the following information:

(a)
(b)
(c)

(d)

(e)

(£)

Locatiocnd of cable racks
Layout of the cable runs

Cable runs shown with heavy out-
lines indicate present runs (in-
cluding current order) while light
outlines indicate future runs.

Cross~section views of 'regular”
and ‘"'semiregular” runs illustrat-
ing such points are necessary to
show changes in the arrangement
of the cables. The views show
the ultimate height of the cables
on the rack, the cross-section
designation, the width of the
cable rack, code of cable and
dimensions for location of the
cables on the cable rack.
Sectional views of the layouts of
the cables at such points as are
necessary to show arrangement of
cables in switchboards, on frames
and on racks.

Location designations on the cable
rack consisting of letters and
numbers, for use in determining
cable route listed in specifica-
tions.

ey,

C

-
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3.2

3.21

3.22

3.23

3.2

3.25

(g) Table for '"miscellaneous" runs,
which lists all "miscellaneous”
cross-sections, giving the num-
ber of cables at each sectiomn
per order, the width of the
cable rack, the height of the
ultimate run and the total cap=-
acity of the rack in terms of
cables.

Classification and Types of Cable
Runs

'"Regular' cable runs consist of a
large group of cables usually of

the same code and for a particular
group of circuits, with the indivi-
dual cables, arranged in a predeter-
mined order as indicated by cross-
sections on the cable plan drawing.

"Semiregular cable runs are runsg
where groups of cable on a cable
rack are given a predetermined lo-
cation on the rack shown by a cross-
section on the job cabling drawing.
A semiregular run may consist of
regular groups (shown by a cross-
section giving individual cable
arrangement) and miscellaneous
groups, or the groups may consist

of cables for a particular group

of circuits and miscellaneous cables
as shown in a cross-section without
individual cable arrangements,

‘Miscellaneous' cable runs consist,
in general, of cables which are run
one layer at a time (or one clip in
height) completely across the rack
before the next layer is started,
without regard to code, shape or
size of the cables. All racks for
the "miscellaneous' cable runs on

a job are placed on a common level
as far as practicable.

Cable runs are said to be resting,
hanging or side runs depending upon
the position on which the cable
rack straps are placed to which the
cables are to be attached. Resting
runs are used wherever practicable.

Due to cramped conditions being en-
countered under beams and girders,
it is sometimes necessary to place
cable racks in an inverted position
and carry the cables on the flanges
of the cable rack channels. Such
runs are known as '"basket' runs and
are so designated on the cable plan
drawing.
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Special arrangements and formations
of the cables on the rack are not
necessary where cables leaving the
cable rack are stripped at the top
of the frame or rack and the strip-
pers grouped together into a form
or placed in fanning rings where
they pass down the frame.

CONSERVATION OF CABLE

4.1

4,11

4,12

4,121

4,122

4,123

4,124

Se

Selection and Use of Bulk Cable

Conservation of cable requires that
care and judgement be exercised in
the selection and use of bulk cable.

The following procedures should be
employed to conserve cable:

Avoid excessive lengths at turns,
breakoff points and terminations.

Follow routine shown in the cabling
specifications and on the cabling
plan drawings.

Select cable in a manner whi;hhwill
result in the accumulation of the’
smallest number of short lengths.

Use ''symbol" cable (%, & and #) in
the runs for which they are speci-
fied. Symbol '"™™MC'" indicates cable
to be used as multiple cable for
switchboards.

CABLES WITH DEFECTIVE CONDUCTORS

5.1

Cable defects are tagged by the shop
to indicate defect and the conductors
involved. The following defects may
be shown on the tags:

(a) Missing conductors

(b) Open conductors

k3

(¢) Breakdown or cross between con-
ductors

(d) Wrong conductor colors
(e) Wrong gauge conductors
(£f) Conductors in wrong binders

(g) Missing binders when more than
one binder of a unit cable is
missing. The Defective Circuit
tag will show the number of feet
of a cable length affected by
the defect.
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i 5.2 Operations to Follow When a Defectxve 5.22
‘ Cable Is Received

5.21 Locate shop printed cable tags and 5.23
write the nature of the defect on
the back of the original and dupli-
cate tags.

->Indicates new or changed information.

Vertical lines at sides of paragraphs
indicate requirements.

Reason for Reissue:
. l. Add tools R-3662, R-4131, R-4397.
! 2. Remove tools R-1615, R-3195, R-1614, R-2542,
R-2281 and ITE-2046
3. Change Paragraph 1.36 and 1.38
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Make the defect information conspic-
uous on the front of the tags.

While the cable is being run, remove
the defective circuit tag from the
reel and save. Transfer the tag back
to the remaining cable after the run-
ning operation is complete.

Assistant Manager
Common Installation Engineering
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SEWED FORMS

Section
6-08-79
Replacing Issue of
11-19-76

COMMON SEWING REQUIREMENTS AND METHODS

sewing with approved twine (refer to
FIG. 16).

CONTENTS
GENERAL 3.04 The Use of "F" Stitches
1 Scope of Section 3.05 Fastening Forms to Brackets
2 Precautions Against Personal Injury, 4, SEWING FORMS
Equipment Damage and Service 4.01 Sewing Local Cable Forms
Interruptions 4.02 Sewing Switchboard Cable Forms
3 Arrangement of Tools 4.03 Sewing Superimposed Wiring to
4 Verification Main Form
INSTALLING EQUIPMENT 4.04 Sewing PVC Insulated Wires
1 Tools 4,05 Sewing PE Insulated Wires
2 Supplies 4.06 Sewing Rubber Covered Wires
SEWED FORMS - GENERAL 5. ADDING WIRES TO FORMS
3.01 Sewing - Common Requirements and 5.01 Except at Keyshelves and "C" Wiring
Methods : 5.02 At Keyshelf (Except "C" Wiring)
3.02 Splicing Twine 6. VERIFICATION ITEMS
3.03 Types of Stitches Used For Sewing
Cable Forms
GENERAL 1.13 Each figure in this section illus-
trates only conditioms to which refer-
Scope of Section ence is made in the text of this sec-
tion and is not to be considered as
This section covers the general re- requirements for other conditions
quirements and methods of sewing that may be involved or illustrated.
local cable forms, switchboard cable For instance, the figure that illus-
forms, main forms, branch arms, super- trates stitching conditions should
imposed wiring, and superimposed forms. not be used for determining the type
The requirements covered in this sec~- of form to be used.
tion shall be followed, except as
modified by applicable specifications 1.2 Precautions Against Persconal Injury,
and drawings. Equipment Damage and Service
Interruptions
It is permissible to use either the
manually applied nylon cable ties 1.21 The specific precautions to be taken
(R-4265) or the pneumatically applied against personal injury, equipment
nylon ties (using tools R=44ll-Ll or damage, and service interruptions are
1L2) to sew (band) switchboard or covered in this section with the
local cable forms. However, refer to assoclated method. General precau-
Section 205 for requirements, methods, tions are covered in Handbook 0 and
and size of form restrictions prior are to be observed at all times as
to application of ties. they apply to the operations being
performed,
1.121 Where cable ties are being applied
either manually or pneumatically, the 1.3 Arrangement of Tools
spacing requirements of the nylon ties
shall be the same as those used for 1,31 Prior to starting operations covered

in this section, the tools and other
items required should be arranged at
the work location so as to minimize
fatigue and inconvenience of handling.

Thig section includes material from BSP's 800-612-151 and 800-612-153
Copyright 1960 and 1973, respectively, by the American Telephone and Telegraph Company
Printed in U.S.A.

NOTICE - NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL

SYSTEM EXCEPT UNDER WRITTEN AGREEMENT

Printed in U.S.A.
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Verification

1.41 Itemg for the verification of opera-
tions covered in this section are
listed in PAR. 6.

1.411 Items in PAR. 6§ may also be used as
a gelf-check guide while performing
operations covered in this section,

2. INSTALLING EQUIPMENT
The tools and suppliea required for
the operations covered in this sec-
tion are listed below:

2.1 Tools
R-4411-L1, 12 Pneumatic Banding

Tools

*284 Needle, Chicago
*R~-59237 Needle, Sack
*R-2434 Sciggoras, 8"
*R-1102 Spudger, Plastic
R-4266 Fastener, Cable Tie
R-4630 Wire Threading Tool
*Indicates tools normally on job in
tool kits,

2.2 Supplies
R=4412 Tape, Nylon
R-4412B Cartridge, Cable Ties
R-4412A Clogure Blocks
R-3455 Shellac, White
R-3428 Tape, Gray Plastic

Adhesgive, 3/4%
R-2916-18 Twine
R-4265 Ties, Nylon Cable

3. SEWED FORMS - GENERAL

3.01 Sewing - Common Requirements and
Methods

_3.011 All switchboard and local cable forms
(and superimposed wiring thereon)
shall be sewed with approved twine
or banded with nylon ties, as covered
in FIG. 16. The requirements in this
figure apply only to forms made by
the Installer.

3.012 Wind the twine around the cable forms

in a clockwise direction, where
practicable, facing along the form
toward the butt end of the form.
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(a)

3.013

3.014

3.0141

3.015

3.016

3.02

3.0zl

Where, due to the location of the
equipment or personal characteris-
ties, it 1is unhandy to wind the twine
in a clockwise direction, it is per-
missible to wind it in a counter-
clockwise direction.

Sew all cable forms tightly enough

to prevent the stitches from sliding
out of place by the pull of the

wires (perpendicular to the form) but
not so tightly as to damage the in-
sulation of the wires or to cause
curling and/or a reduction in the
intended length of the form.

The Sack Needle, R-59237, attached
to the end of the twine, as shown in
Figure 1, will facilitate passing
the twine around and through forms
when sewing.

Where a sack needle is not available,
attach the sewing twine to a piece
of twisted No. 18 or larger gauge
wire, about 5" long, as shown in
Figure 2.

Avoid the use of metal tools when
seving cables or forma at live fuse
panels, or where forms and wiring are
so congested and cloge to the inside
of cabinets, covers or mounting de-
tails as to make it difficult to sew
without operating a fuse or damaging
the wiring. Sewing needles may be
made of fibre where metal type cannot
be used.

A single stitch or nylon tie shall
be applied at each point where wires
are brought out of the form except

‘where a large number of wires or

large gauge wires are brought out, in
which case, two or more stitches may
be used. An extra stitch or tie may
also be used where necessary to faci-
litate making up the forms as on
small forms where there may be ten-
dency for stitches to slip during the
skinning operation.

Splicing Twine

Sewing twine may break if given a
quick snap or if one strand is pulled
tighter than the other. Always
tighten stitches with a steady pull,

Lt N

-y

-t

(!Mr.
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3.222

3.023

3.03

3.031

3.032

3.033

3.034

3.Q35

3.036

3.037

keeping both strands even and bear

in mind the proximity of tools, ad-
jacent apparatus or nails in the
forming board. Guide the direc-

tion of pull away from these objects.
uO0Tkb: Protect your hands, when nece-
ssary, with 1" compress or
adhesive tape.

When a single twine breaks, splice
as shown in Figure 3.

When double strand of twine breaks
or needs to be lengthened, splice
as shown in Figure 4.

Types of Stitches Used For Sewing
Cable Forms

-
Starting Stitch - Make starting stit-
ches as shown in Figures 5 and 6.

Regular Lock Stitch - Make the lock
stitch as shown in Figure 6.

Winding Stitch - Wind the twine
around the cable form in either a
clockwise or coumter-clockwise direc-
tion. llake the winding stitch as
shown in Figure 7.

Ending Stitch - The ending stitch
consists of two lock stitches taken
close together in place of the regu-
lar single lock stitch located at the
point where the last skinners break-
out of the form as shown in Figure
16, except as indicated in Para-
graph 4.0131.

Cross Stitch - On large diameter
forms where additionmal rigidity is
required, cross stitches are used at
the breakout of each branch arm as
shown ian Figure E.

Chain Stitch - The chain stitch shown
in Figure 9 may be used to conven=-

iently segregate groups of wire as in
the case of 227-type terminal strips.

Broom Stitch - Where several cables
are formed into a single arm and it
is necessary to keep a portion of this
form near the cable butt to a given
thickness or where necessary to keep
a portion of the local cable in a flat
formation, it may be necessary to use
tlie broom stitch, as shown in Figure

—
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3.038

3.04

3.041

(a)

3.042

(a)

10.

The broom stitch is made by
sewing between the groups of wire of
adjacent cables or between the wires
or a local cable. In cases wliere
this stitching is necessary, care
should be exercised to avoid damaging
the insulation of the wires,

Double Lock Stitcen - Consists of two
regular lock stitches positioned
{mmediately adjacent to each other as
shown in Figure 14.

The Use of "F'" Stitches

The "F" stitch 1is a supplementary
regular lock stitch (Figure 11)
placed as close as possible to the
regular lock stitch and each other.
This stitch 1is used to separate du-
plicate colored wires -connecting to
different terminals of the same appa~
ratus or component. The wiring dia-
gram indicates which of colored
leads should be formed out under the
"F" stitch.

"F" stitches are not required on
switchboard cable forms because no
color designation is shown for these
leads on the wiring diagram and the
use of an "F" stitch would serve no
purpose for maintenance identifica-
tion. Extra stitches, not identi-
fied by the symbol "F'" on the wiring
diagram, are sometimes used on
switchboard cable forms as a conven-
ient method of separating leads where
desired for manufacturing (or in-
stallation) reasons.

"F" stitches shall be located adja-
cent to the regular stitch toward
the tip of the form on both vertical
and horizontal forms, as shown in
Figure 11. If more than one "F"
stitch is used the leads shall be
designated 'F", "F1", "F2" starting
with the one nearest the regular
stitch. Use a separate stitch for
each like numbered '"F'" designation.

On ladder-type forms where a cable
arm has neitlier a tip or a butt; the
"F'" stitches shall be located on the
right side of the regular stitch
facing the wiring side of the appa-~
ratus.

-




3.044

3.05

3.051

Number of "F' Stitches - It should

be posgible to limit the number of
"F" stitches at a given point to ome,
by a proper selection of different
colored wires. More than one "F"
sticeh, however, is permissible
where it would be impracticable to
select wires with different colors

to avoid duplications.

Where rwo or more leads of the same
color approach a stitch and are to
be connected to different terminals
of the same piece of apparatus or
when one wire of a pair is to be
cut and the ends connected to dif-
ferent terminals of the same piece
of apparatus, one of the wires is
brought out at the regular stitch
and each of the other wires at an
extra or "F'" stitch. Locate the
extra stitch or stitches as cloge
as possible to the regular stitch
for the wires brought out at this -
point. (See FIG. 11)

Fastening Forms to Brackets

Where cables or local cable forms
are to be fastened to crossbars or
brackets, the '"Chicago'" or '"Kansas
City" stitches, shown in FIG. 12
and 13 shall be used. Use the
""Kansas City" stitch wherever
secure fasgtening is of primary
importance. Nylon cable ties may
be used to fasten forms over 1/2"
in diameter to all brackets of a
bay (refer to SEC. 205 for require-
ments and methods for applying
nylon cable ties).
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Forms composed of polyvinyl choloride
(PVC) insulated wires (such as types
BW, BG, BH, BU and BY), polyethylene
(PE) insulated wires (such as type
BF and shielded pairs in 750 and

760 type cables), teflon (IFE) in-
sulated wires (such as those in
KS=19195 and KS5-19224 Cables) and
double acetate, cotton braid, lac-
quered (DACBL) insulated wires,
(such as type M), shall be protected
against contact with metalwork when
gecured to cable brackets, wiring
supports, or other parts of the
framework not provided with an
approved protective finish such as
(Refer to Section 225 for
methods of providing protection).

Sewing Local Cable Forms

The starting stitch shall, when
possible, consists of a lock stitch
as shown in Figures 6 and 15 located
at the point of greatest diameter.
The sewing shall proceed in both
directions from the starting stitch
toward the tips of the forms, bran-
ches, or arma. Where this is im-
practicable, use the starting stit-
ches as shown in Figure 5.

Sew all local

forms throughout with the lock stitch.
Where practicable the stems of the
astitches should be located on the

side of the form where the skinners

or arms break out as shown in Figure

Ending stitches for terminating the
sewing at the tip of the form should
be located at the point where the
last skinners at the tip of the form
break out, as shown in Figure 16.

Locate the ending stitches at the
next to the last breakout point on
forms where only one skinner breaks
out at the tip of the form, except
where such forms contain stiffening
wires carried to the end of the form
or spare wires doubled back at the

F 3.052
No. 483.
-
4. SEWILIIG FORMS
4.01
4,011
4.012 Regular Stitches:
14,
4.013
4,0131
tip of the form.




4.02

4,021

4.0211

4.0212

4.0213

4.022

4.0221

4.0222

4.0223

Sewing Switchboard Cable Forms

The starting stitch on switchboard
cable forms shall be made as follows:

For forms sewed entirely with the
lock stitch and for cable forms sewed
with both the lock and winding
stitches where the lock stitches
precede the winding stitches, the
starting stitch should be made as
shown in FIG. 5.

Where two or more cables are formed
out as a single round form, place
the starting stitch around the wires
of only one of the outside cables
(regardless of the number of layers)
as indicated in FIG. 15.

Round or oval cable forms sewed with
the winding stitch shall have the
starting stitches made as shown in
FIG. 7.

The regular stitches on switchboard
cable forms shall be made as follows:

In sewing switchboard cable forms,

a variation of 1/8" plus or minus
from the dimension specified for

the distance between the butt of the
switchboard cable and the first
gskinner or set of skinners in the
sewed form is allowable.

The lock stitch shall be used on all
forms where the spacing of skinners

is more than 1/2"; for resistance
forms where the resistances are
mounted on 7/16" centers; for forms

at 1, 2, and similar type banks; and
for all sewed fuse panel forms regard-
less of the spacing of the fuse posts.
Wherever practicable, locate the stems
of lock stitches on the side of the
form where the skinners or arms break
out.

The winding stitch, as showm in FIG, 7,
shall be used on all forms where the
spacing of leads is 1/2'" or less, such
as forms to strip jacks or strip lamp
sockets in the face of switchboards

or on rack mounted equipment, except
as otherwise specified.
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4.0224

4.,0225

4.0226

4.0227

4,023

4.03

4,031

4.032

On forms sewed with the winding
stitch, the distance between stit-
ches shall be equal to the spacing
of the groups of skinners as shown
in Figure 7. Portions of the form
where no skinners break out shall
have the same spacing of stitches
as that portion from which the
skinners break out.

Sew loop leads with the type of
stitch that would normally be used
for other skinners breaking out of
the form at that peint.

Where it is necessary to keep down
the thickness of a cable form as in
the case of the flat-type short
multiple forms, sew through the form
as shown for multiple cables in
Section 235, for those portions of
the form which would otherwise be
too thick.

Stitches between the starting stitch
and the first set of skinners shall
be of the same type as those used for
sewing the form where the skinners
are brought out, except that where
the winding stitch is used and the
distance from the butt to the first
set of skinners is 1-1/2" or greater
the lock stitch should be used be-
tween the starting stitch and first
set of skinners. The short multiple
cable form in switchboards, is an
exception to this requirement.

The ending stitch on switchboard
cable forms sewed with the lock
stitch shall be made as shown in
Figures 7 and 8. Where the winding
stitch is used the ending stitch
should be made as shown in Figure 7.

Sewing Superimpogsed Wiring to Main
Form

The requirements for the number of
strands of twine and the spacing of
stitches when superimposing wiring
(either loose wires or sewed forms)
on main forms are shown in Figure 16.
The requirements in this figure apply

]

only to sewed forms and superimposed -

wiring by the installer (which re-
quires less handling than wiring
superimposed by the shop.)

"C'" wiring forms shall be attached to
the main form in accordance with the
requirements shown in Figure 16 for
superimposed forms.
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4.05

4.051

4.06

" 4.061

4.0611

4.062

4.063
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Sewing PVC Insulated Wires

PVC insulated wires (such as BG,

BW, BU and DM1) should be sewed into
forms in the same manner as textile
insulated wires.

Sewing PE Insulated Wires

Refer to Section 710 of this hand-
book for the proper methods of sew-
ing "PE" insulated wires.

Sewing Rubber-Covered Wires

NOTE: This includes flexible cord-
age such as KS-15141 and
XS-15143 (formerly known as

Tirex Wire).

Where a few rubber and/or neoprene
covered wires are to be sewed into a
form made up of textile or PVC insu-
lated wires, the rubber-covered
wires shall be embedded in the form
so that the sewing twine or nylon
ties will not cut into the rubber
insulation.

Where this is impracticable, as at
points where the rubber and/or neo-
prene covered wires leave the main
form, two layers of plastic tape
shall be applied half-lapped,
around the main form and the arm to
protect the insulation from the
twine or nylon ties.

Where cable forms that would nor-
mally be sewed are made up princi-
pally of rubber and/or neoprene
covered wires, tape the form com-
pletely with two layers of plastic
tape lapped, instead of sewing the
form with twine.

Secure superimposed cables of rubber
and/or neoprene covered wire to
other sewed cables with bands of
plastic tape (min. 1-1/4" turns)
spaced not farther apart than five
times the diameter of the larger
cable. At bends, the tape shall
extend completely around the bend.
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~ 4,064

Where a cable form or rubber and/or
neoprene covered wire is to be
secured to switchboard cables,
cable brackets, or other supports,
the cable form may be secured with
twine or nylon ties. In such cases,
the wires at each stitch or tie
shall be protected with 1/64 inch
fiber strips about 1 inch wide,
placed centrally under the stitch
or tie, and wrapped completely
around the cable form.

ADDING WIRES TO FORMS

5.01

5.011

~5.0111

5.0112

Except at Keyshelves and "C" Wiring

"through the groove in the tool.

When wires other than the various
types of "C" wiring are to be added
to existing sewed cable forms, except
those in keyshelves, the additional
wires may be sewed or nylon tied

into a separate form and superimposed
on the existing forms, provided that
a satisfactory appearance is obtained.
Otherwise the additional wires shall
be distributed uniformly around the
existing forms and secured by means
of twine in the usual manner. Refer
to Paragraphs for sewing requirements
and methods.

When adding only a few wires to an
existing cable form, it is usually
more economical to slide the added
wires under the existing stitches
instead of resewing or rebanding the
form. The quickest way to do this

is to slide the tip of the R-4630
Wire Threading Tool under the stitch
or tie and passing the added wire
This
method should not be attempted when
adding wires to forms with old, very
brittle insulation and twine. In
such a case, resew or reband the
form area where the leads are added.
NOTE: The R-4€30 has a-pointed end
and requires a certain amount
of precaution to avoid per-
sonal or cable form insulation
damage.

The R-4630 Wire Threading Tool will
also fzcilitate removal of twine
stitches or nylon ties from cable
forms and/or bundles. Slide the
R-4630 Tip under the stitch or tie
and cut with an R-4633 Diagonal
Cutter.

o,
ST
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5.012

5.013

5.014

5.015

5.0151

5.02

5.021

5.0211

Where the original forms are not
protected and the addition of the
added wires necessitates the placing
of protection, the protaction shall
be placed as covered in Section 225.

Where wires are added to forms serving
double row fuse panels and they break
out intermittently along the entire
form, sew the wires either along the
zop of bottom of the form toc agree
with the skinner breakouts. Where

the wires serve fuse posts numbered
consecutively, distribute them uni-
formly around the existing form.

Wiring superimposed on existing sewed
cable forms shall not cover up any of
the various types of 'C" wiring al-
ready superimposed on these forms.
Refer to Section 201 of definitions
covering the various types of "C"
wiring.

Where cable forms are provided with
fire detection wire, care shall be
taken to see that no wiring added to
or superimposed on such cable forms
i3 fastened in such a way as to cover
either the 1A fire detection wire or
the red, type AM, wire of the fire
detection loop.

The fire detection loop return wire
(type AM) on the main vertical por-
tion of a bay local cable may be
crossed at right angles if only a few
wires or the horizontal arms of a
supplementary local cable are involved,

At Keyshelf (Except "C" Wiring)

When wires other than type AM wires

or "C" wiring of any type as defined
in Section 201 are to be added to
existing sewed forms in keyshelvesa,
the additional wires shall be distri-~
buted uniformly around the outside of
the forms and securad with twine or
nylon ties in the usual manner. Refer
to Paragraphs for sewing requirements
and methods. The necessary protaction
material should then be added in

accordance with Sectiom 225. .

When adding wiring to keyshelf forms,
and it is difficulr to place fiber and
tape protection completely around the
local cable form in the area under the
cord shelf, the added wiring may be
protected with fiber and tape as a
separate form and secured to the
exigting form.

TCI Library www.telephonecollectors.info

'

5.022

5.023

5.024

5.025

5.026

When type AM wires, other than ''C"
wiring of any type as defined in
Section 201, are to be added to
existing sewed forms in keyshelves
they may be sewed into a separate
form and superimposed on the existing
form or distributed uniformly around
the exiasting form, whichever is more
practicable. If the added wires can
be placed oa the original form so
that they are not subject to damage
due to raising and lowering of the
keyshelf, no additional protection
is required.

When the added wires as covered in
Paragraphs 5.021 and 5.022 require
protection, which, in addition to the
protection material on the existing
form, would make the cable so bulky
that it would rub against the key
pan, apron or other metal work re-
sulting in broken wires and improper
closing of the keyshelf, (due to the
main form extending into the space of
and coming in contact with the in-
dividual key forms), remove the pro-
tection material, on the original
cable form and sew all wires into

one form, adding the necessary pro-
tection required, as covered in
Section 225.

Supplementary keyshelf local cables
which are formed by the shop and
installed in the field, shall be
superimposed on the existing form in
the usual manner, i.e., a separate
form sewed or nylon tied to the
regular form.

Wires added to keyshelf local cable
forms should be placed within the
metal strap or clamp at the position
of the keyshelf bracket and within
all other form supporting details.

When nylon cable ties are used to
form or superimpose leads to the
keyshelf, the heads of the cable
ties shall be placed in such a
manner so as to eliminate any possi-
ble rubbing or chafing of the key-
shelf form.
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6. VERIFICATION ITEMS
REFERENCE
VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS Par. No. fig. No.
6.01 General
6.011 Manual or pneumatically applied nylon cable ties may be used to 1.12
sew (band) switchboard or local cabla forms.
6.012 Nylon cable ties shall be applied with the same spacing require- | 1.121
ments as twine.
6.02 Sewing - Common Methods and Requirements 3.01
6.021 All form (local, switchboard) should be sewn with twine or banded| 3.011 16
with nylon cable ties (installer made forms).
6.022 Wind twine in clockwise direction, except where not practicable. 3.012
6.023 Sew forms tight enough to prevent stitches from sliding, however,| 3.013
not enough to damage insulation or cause curling.
6.024 At least one stitch or nylon tie shall be taken vhere wires 3.016
break out of the form, however, depending upon the amount of
wires breaking out of the form two or more stitches may be
required. )
6.03 Splicing Twine 3.02
6.031 Splice single strand twine correctly. 3.022 3
6.032 Splice double stranded twine correctly. 3.023 4
6.04 Types of Stitches Used for Sewing 3.03
6.041 Starting stitches made correctly. 3.031 5, 6
6.042 Lock stitches made correctly. 3.032 6
6.043 Winding stitches made correctly. 3.033 7
6.044 Ending stitches made correctly. 4.023 7
3.034
6.045 Cross stitches made correctly. 3.035 8
6.046 Chain stitches made correctly. 3.036 9
6.047 Broom stitches made correctly. 3.037 10
6.05 The Ugse of 'F" Stitches 3.04
6.051 The "F" stitch should be used to segregate two leads of the 3.041 11
same color breaking out of the form at the same place but 3.044
connecting on different terminals.
6.052 The "F" stitches should be located adjacent to the regular 3.042 11
stitch looking from butt to tip on wire side.
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Reference

Paragraph Figure
VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS Number Number

6,053 The "F'" stitches on ladder type forms should be located 3.042a
adjacent and to the right side of the regular stitches
facing the wiring side.

6.06 Fastening Forms to Brackets . 3.05

6.061 Forms secured to brackets, crossbar, etc., should be secured 3.051 12, 13
with ""Kansas City" or "Chicago" stitches, nylon ties may be
used. SEC, 205.

6.062 PVC, PE, TFE, and DACL insulated wires require protection 3.052
when fastened to brackets, wiring supports, etc., not having
an approved finish,

6.07 Sewing Local Cable Forms 4.01

6.071 The starting stitch should be located at the point where the 4,011 5
diameter is the largest and then proceed in both directions
toward the tips, branches, or arms of the form.

6.072 Sew forms throughout with lock stitch. 4.012 14

6.073 Ending stitches should be located at the tip of the form where 4,013 16
last skinner breakout, except where stiffening wire was used.

6.08 Sewing Switchboard Cable Forms 4,02

6.081 Forms sewed with lock stitches or lock stitches and winding 4,0211 5

stitches should be preceded by a starting stitch,

6.082 Where two or more cables are formed inton one round form, 4,0212 15
the starting stitch should only be placed around the wires of
one cable.

6.083 (+ or =) 1/8" is the allowable distance of variation for 4,0221
stitches between the butt and the first skinners.

6.084 Lock stitches should be used on forms where the breakout 4.0222
spacing is over 1/2" - stems of the stitches to be located
on the skinner side of the form.

6.085 Winding stitches should be placed on forms where the breakout 4.0223
spacing is less than 1/2", such as, jack strips, lamp strips, 4.0224
etc. The spacing should be equal for the entire length of
the form.
6.086 Sew loop leads with normal stitch being used for the skinner 4,0225
breakouts of the form.
' 6.087 Lock stitches may be followed by winding stitches. ) 4.0227
- 6.09 For Superimposing Wiring to Main Form - See Figure. 4.031 16
6.091 For superimposing "C' wire form to main form - See Figure, 4.032 L6
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REFERENCE
VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS | Par. No. Fig. No.

6.092 Sew PVC (BG. BW, BU or DM1) wires the same as the textile 4.041
covered wires.

6.093 Where a few rubber and/or neoprene covered wires are in the 4.061
same form with textile covered wires, they should be imbedded 4.0611
in the form to prevent cutting the insulation. Where imbedding
is impossible, protect with 3/16" lapped gray friction tape.

6.094 Where Zorm i3 principally rubber and/or neoprene covered wire, 4.062
the form should be taped and if superimposed to another form, 4.063
use bands of the tape spaced not farther apart than five times
the diameter of the largest cable form.

6.09S Where rubber and/or neoprene covered cable form has been 4.064
secured to brackets, supports, or other forms, use bands of
twine or nylon ties, but protect forms with fiber strips.

6.10 Adding Wires to Forms (Except Keyshelf and "C" Wiring) 5.01

6.101 Wires should be distributed around the form evenly sewed or 5.011
nylon tied into form and superimposed neatly.

6.102 When adding wires into old cable form cause stitches to break, 5.0111
resew entire form.

6.103 Adding wires or forms may require added protection. 5.012

6.104 Where form serves double row fuse panels and wires break out 5.013
intermittently along form, distribute the wires evenly around
form and sew.

6.105 Wiring superimposed on existiﬁg form should not cover up various ] 5.014
"C" wiring previously superimposed.

6.106 Superimposed wires should not cover fire detection or loop return| 5.015
wiring, except on vertical portion of form where only a few 5.0151
wires may cross.

6.11 At Keyshelfs (Except 'C" Wiring) 5.02

6.111 Wires other than "AM" & "C" should be distributed evenly around 5.021
the existing form and sewed or nylon tied in the usual manner.

6.112 "AM" wiring other than "C" type should be sewed into a separate 5.022
form and superimposed or distributed evenly around the form and
sewed.

6.113 Add necessary protection to avoid rubbing against key panel or 5.023
other matalwork.

6.114 Supplementary shop formed local cables should be superimposed 5.024
to existing keyshelf form.

6.115 Wires added to the keyshalf local cable should be placed within 5.025
the metal clamp or strap.

6.116 When nylon cable ties are used, position tie heads to eliminate 5.026
posaibility of chafing.
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RP-0663A

FIG. 1 SECURING TWINE TO SACK NELDLE
R-59237 (Par. 3.014)

SOLDER
END

FIG. 2 SECURING TWINE TO JOB MADE SFWING
NEEDLE (Par. 3.0141)

CORD-2

CORD~-2 CORD~-1

FIG. 3 SPLICING SINGLE TWINE
(Par. 3.022)
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LOCATE SPLICE SO IT WILL NOT INTERFERE
WITH THE MAKING OF STITCHES

NEW ITWINE
LOQPED

1

PASS ENDS OF OLD
TWINE THRU LOOP
OF NEW TWINE

HOLD HERE WHILE PULLING
ON NEW TWINE WITH RIGHT
HAND AS SHOWN

)

a2 - .

WP
\S

CUT OFF ENDS X

“\\\
ZI0SE TO KNOT NN
8w
TEE COMPLETED KMNOT _ RP-0663D
FI3. 4 3PLICING UBLE TWIlE
(PAR. 3,023)
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LACING END

=

SINGLE TWINE DOUBLE TWINE
RP-0663E
FIG. 5 STARTING STITCHES FOR CABLE FCRMS

SEWED IN ONE DIRECTION ONLY
(PARS. 32.031, 4.011, 4.0211)

LOCK STITCH

) — . CABLE FORM

W

SINGLE TWINE DOUBLE TWINE
RP-0663F

FIG, 6 STARTING STITCHES FOR CABLE FORMS
SEWED IN BOTH DIRECTIONS
(PARS. 32.031, 3.032, 4.011)
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FIG. 7

14

SPARE WIRES

RP-0663G

SINGLE LEG CABLE FORM AT RIGHT ANGLES TO
BUTT SEWED WITH WINDING STITCH

(PARS. 3.033, 64,0213

4.0223, b.0224, 4.023)

LAST
SKINNERS

>

B SKINNERS

APPARATUS SIDE

SIDE AWAY FROM APPARATUS RP-0663H

FIG. 2 CROSS STITCHES ON
N
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LARGE DIAMETE
s, 4.023)

k)

FORMS (PARS. 3.03
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RP-0663J
FIG. 9 CHAIN STITCHES
(PAR. 3.036)
b
REGULAR STITCH ——
NO “F~ LEAD

{(REGULAR STITCH ONLY)

Fi

|

"F- STITCHES

F2

|

O 14 1
!
REGULAR STITCH -

THREE “F~ LEADS - TWO APPROACHING
IN THE SAME DIRECTION AND THE OTHER
IN THE OPPOSITE DIRECTION

TWO "F" STITCHES) RP-0663K

NOTE: #F" STITCHES SHALL BE PLACED AS CLOSE AS
PRACTICABLE TO THE REGULAR STITCH, AS
WELL AS CLOSE TO EACH OTHER.

FIG. 11 "F" LEADS AND "F" STITCHES
(PARS, 3.041, 3,042, 3.044)

STARTING
STITCH

rIiG.
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SECCND STITCH

FIG. 10 BROOM STITCHES

(PAR. 3.037)

TWO STRANDS
OF TWINE

TIE WITK
DOUBLE

KNCT AND
C'IT ENDS
OFF SHCRT

PULL ALL

TIGHT
CCOMPLETED STITCH

ENDS OF TWINE WRAFPED
ONCE AND IN OPPOSITE
DIRECTIONS ARCUND TWINE
AT REAR OF CABLE AND
TIED WITH DOUBLE KNOT

STARTING COMPLETED
STITCH STITCH
TIGHT
RP-0663L

12 "CHICAGO" STITCHES

(PAR. 3.051)



COMPLETED STITCH
RP-0663M
FIG. 13 ""KANSAS CITY" STITCHES
(PAR. 3.051)

"CRICAGQ" STITCH ON
CABLES (OR "KANSAS
CITY" STITCHES AT
SUPPORT ING OETAIL)
PLACED BEFORE SEWING
FORM .

TARTING STITCH

STEM OF LOCK STITCH ON
THIS PORTION OF FORM TO
8E PLACED ON SIDE TOWARD APPARATUS

CABLE.FORMED AT RIGHT ANGLES TO BUTT

"CHICAGO" STITCH ON
CABLES (OR "KANSAS
CITY® STITCHES AT
SUPPORT ING OETAIL}
PLACED BEFORE SEWING
FORM

START ING STITCH

STEM OF LOCK STITCH
ON THIS PORTION OF

FORM TO BE PLACED ON
S10E TOWARD APPARATUS

(RP-13033-M)
CABLE FORMED STRAIGHT FROM BUTT

FIG. 15 SEVTRAL CABLES IN RECTANGULAR
TORMATION FORMED OUT AS A SINGLE
ROUND CABLE ARM
(PARS. 4.011, 4.0212)
TCI Library www.telephonecollectors.info

REGULAR
LOCK STITCH

DCUBLE
LOCK STITCH

!

&
=

APPARATUS SIZE aWAl
stoz TROM APPARATUS
SMALL DIAMETZR FORM HAVING SSASTNG oF
ARMS EQUAL TC OR LESS THAN $EACING OF
STITCHES ON MALN AR

DOUBLE Lock

LAST SKINNERS -
LOCK STITCH

SKINNERS

ENDING STITCHES

(RP=15727-M}

APPARATUS SIDE AWAY
SIDE FROM APPARATUS

NOTE: THE DOUBLE LOCK STITCH SHALL BE LOCATED
AS CLOSE AS PRACTICABLE TO THE MAIN FORM.

FORM HAVING SPACING OF ARMS GREATER THAN
SPACING OF STITCHES ON MAIN FORM

FIG. 14 SEWING LOCAL CABLE FORMS
(PARS. 3,038, 4.012)

R
e . REGULAR

STITCH
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SPACING OF STITCHES (SEE NOTES 1 AND 2)

Main Form Without For Super-
Branch Arm or Main Form With For Superimposed imposing
Skinner Breakout - Branch Arm Or Skinner Breakouts Wire Forms
Place stitch every | Space between
2 inches on main breakouts of ‘
form where it is braach arms Break- | Mid- 2" Break- | Mid- 2"
not necessary to or skinners. Out Point | Spacing] Out Point Spacing
conform to the
spacing of branch | 1/2" or less X X
arms or skinner Over 1/2" to 27 X X
breakouts. Over 2" to &4 X X X X
Qver 4 to § X X X X
Over 8" X X X X
See A See A B C D E See F G H

NUMBER QF STRANDS OF TWINE FOR ORIGINAL FORMS

In determining the number of strands of twine to use for sewing original forms, the

maximum diameter of each separate part (main form or branch arm, straight or tapered)
is the controlling dimension for that part. . .

(a) Use 1 strand of approved twine for all sewing on forms (main form and branch arms)
where the maximum diameter of the forms is not greater than 1-1/2".

(b) Use 2 strands of twine for sewing the entire masin form and all branch arms of the
main form where the maximum diameter.of the forms is greater than 1-1/2".

(c) Where cable forms are to be protected with tave, it is permissible to double space

stitches, providing the space between stitches does not exceed 3".

BANDS OR TIES

Where bands or ties are specified in the handbook or on the drawing for tyiang forms, use
bands of 2 strands of twine, made as a starting stitch and ended with a square knot, for

the entire form.

Place the bands at approximately 8" intervals on Horizontal Forms, and
approximately 14" on Vertical Forms unless otherwise specified.

The requirements of this

paragraph should not be considered as those requirements necesgary for securing forms to

cable brackets,

EXCEPTION:

ENDING STITCHES SHOULD
8E PLACED AS CLOSE
TOGETHER AS PRACTICABLE
WHERE TF™ STITCH 1§
REQUIRED, ONE CF THE
ENDING STITCHES MAY BE

USED FOR THE "F™ STITCH
SPARE WIRES \a%gﬁﬁ
DOUBLED 8ACK

1'i FORM

FIG. 16

supports, etc.

Where a specific handbook section specified size of twine different
from the above, the specific handhook section shall be followed.

D 0 ¢ [
SK;NNERS\\\

STARTING STITCH
N >

LOCK STt TCH\

@®

—

—=

(AP=12787<mM>

CABLE FORMED AT RiGHT ANGLES TO 8YTT

ENTERING LEFT SI0E OF BAY

SEWING REQUIREMENTS FOR SEWED FORMS AND SUPERIMPOSED WIRING

(PARS, 3.011, 3.034, 4.013, 4.031, 4.032)
(Continued on next page)
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NUMBER OF STRANDS OF TWINE FOR
SUPERIMPOSED WIRING AND FORMS

(a) When superimposing wires around a form, or superimposing one form on another; if the
maximum diameter of the original form and superimposed wires together is not greater
than 3", use 1 strand of twine; if it is greater than 3", use 2 strands of twine.

Place stitch every 1-3/4" (2" max.) on that part of form not having branch arm or skinner
breakouts. :

Place stitch at beginning and end of each bend and at beginning of branch arms,

Place intermediate stitches at bends so that stitch spacing does not exceed 2" on the outside
radius,

Place stitch at each branch arm and skinner breakcut and at midpoints to maintain equal spac-
ing as nearly as practicable but not to exceed 2",

Place stem of stitches on side of form adjacent to apparatus. On single leg forms at double
row fuse pancls use the stem of the lock stitch to separate the upper and lower sets of
skinners. (Shop forms may have the skinners separated by an extra stitch.)

Space stitches on that portion of a form vhich is to be superimposed and which is not control~
led by branch arm or skinner breakouts, every 4 iaches.

Place stitches used for superimposing one form on another midway between each stitch of the
superimposed form except, as covered in H.

Where shop formed cables are to be superimposed place superimposing stitches every 4 inches.
Place additional stitches at breakouts of branch arms or skinners as required to prevent the
superimposed form pulling sway from the main form at these locations.

NOTE 1: Place additional stitches where F stitches are specified on the drawing as
covered in Paragraphs 3.041 to 3.044 and Figure 12; where an extra stitch
as covered in Section 220 is required; where large gauge wires are involved
or where additional rigidity is required ou large diameter forms as covered
in Paragraph 3.035.

NOTE 2: Forms serving 286, 287 and similar type multi-contact relays or 218-type terminal
strips mounted on 2-1/8" centers, should have stitches spaced 2-1/8" apart
on that portion of the form where the vertical branch arms for these equip-
ments break out.

NN
FL/ )

LOOP TWINE BETWEEN 0 ®)

SPARE WIRES

sTARTING STITCH | TN ADJAGENT VERTICAL LOCK
;EiEHLgtE f?gfgfrﬁg FOR SINGLE VERT!CAL“%! BRANCH ARM BREAK- STiTCHES
SERVED BY CABLE AND BRANCH ARM 4 \ OouTS BEFORE MAN . 3
DOUBLED BACK IN FORM FORM 1S SEWED

aurT
BRANCH

TP BRANCH ARM ARM

{RP=12768=M)

FIG. 16 SEWING REQUIREMENTS FOR SEWED FORMS AND SUPERIMPOSED WIRING
(PARS. 3.011, 3.034, 4.013, 4.031, 4.032)
) (Continued on next page)
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¥

SUPERIMPOSED FORM

1

(%

it j| 18 )| il 7
) MAIN FORM

FIG. 16 SEWING AND BANDING (NYLON TIE) REQUIREMENTS FOR SEWED FORMS AND SUPERIMPOSED WIRING
(PARS. 3.011, 3.034, 4,013, 4.031, 4.032)
(continued from preceding page)

- Indicates new or changed information.

Brackets at side of paragraphs indicate
a requirement.

Engineering Planning Manager
(Installation)

REASON FOR REISSUE:

To remove reference to varnished cotton cloth.

To introduce use of R-4630 Tool for cutting
ties.
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Installation Engineering Handbook 9
Western Electric :
Service Division

SEWED FORMS

PREPARATORY OPERATIONS

Section
6-14-74
Replacing Issue of
7.20-61

CONTENTS
1. GENERAL 3. METHODS
1.1 Scope of Section 3.1 Ladders
1.2 Precautions Against Personal Injury, 3.2 Lighting
Equipment Damage and Service Inter- 3.3 Bulk Wire
ruptions 3.4 Wire Spcol Dispenser
2. INSTALLING EQUIPMENT 3.5 Running Sheets
2.1 Tools 3.6 Form Boards
2,2 Supplies
1, GENERAL covered in this section with the asso-
ciated method, General precautions
l.1 Scope of Section are covered in Handbook 0 and are to
be observed at all times, as they ap-
1.11 This section covers the basic prepara- ply to the operations being nerformed.
tory information, tools and methods
required to perform the operation of 2. INSTALLING EQUIPMENT
"making up' sewed forms,
2.1 Tools
1.12 Although the basic principles covered
herein apply to all jobs, some varia- See HB 250 Clamp, C (Size as Required)
tions from the specified procedures R-3410 Dispenser, Wire Spool
may be found practicable under certain R-3788 Drill, 1/4" Electric
conditions. For example, the R-3410 <«  See HB 250 Drills, Twist (Size as Recuired)
Wire Spool Dispenser will handle 25 R=9430 Hammer, Claw
wire spools and would be very useful R-1652 Rule, Folding 6 Ft.
when making up large forms or a large R-2529 Saw, Crosscut 20"
number of forms. However, when small R-3145 Seat, Rolling Ladder
forms or a small number of forms are R-5460 Stool, Three Position
being made up, this tool may not be
worthwhile, - 2,2 Supplies
1.13 Each figure in this section {llus- RM-626122 Canvas, Flameproofed
trates only conditions to which refer- Obtain Hooks, Screw (Size as Required)
ence is made in the text and should Locally
not be considered as covering other Obtain Nails (Size as Required)
requirements or conditions that may be Locally
shown, Obtain Screws (Size as Required)
Locally
1.2 Precautions Against Personal Injury, R-2916 Twine -
Equipment Damage and Service Inter- R-3455 Shellac, White
ruptions SD-48-125, Sheets, Connecting
126, 1264,
1.21 The specific precautions to be taken 127, 127A

against personal injury, equipment
damage, and service interruptions are

TCI Library www.telephonecollectors.info

Tools included in the wireman

NOTE :
168 Kit not listed.

Printed in U.S.A-



METHODS

3.11

3.111

3.112

3.2

3.21

3.3

3.31

Ladders

Arrange for sufficient ladders (where
required) or three position stools at
the location where the forming opera-
tion {8 to be performed. When the
forming operation is to be performed
on a working bay of equipment, refer
to Handbook O for the necessary pre-
cautions to prevent service interrup-
tions.

Check all ladders being used to in-
sure that they are in proper working
condition and that blocks are provi-
ded for ladders that are not equipped
with brakes,

Check the near vicinity of the work-
ing area to insure there are no pro-
jecting ends of cable rack, threaded
rods, etc. Where such conditions do
exist, pad these conditions with lay-
ers of canvas or other suitable
materials to prevent possible person~-
al safety hazards,

Lighting

Arrange for suitable lighting facili-
ties to {nsure that the working area
is sufficiently illuminated. Refer
to Handbook 0 for information per-
taining to temporary lighting and
auxiliary equipment,

Bulk Wire

When bulk wire has not been furnished
or when additional wire is required,
it should be requisitioned as shown
below, showing the number of feet re=-
quired, the gauge and type of wire
required, the colors and indication
of whether it is single, paired, tri-
ple, etc,:

Example:
100 fr., 22BG Green Single Wire
75 ft. 20BN Slate & Red-Slate
Paired Wire
50 ft. 22BH Yellow, Yellow=Green &
Red-Green Triple Wire
NOTE: Refer to Section 103 of this

handbook for various types of
bulk wire,
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3.311

3,32

~ 3.4

3.41

3.5
3'51

3.511

3.6

> 3.61

b

In case a wire code has been superse-
ded, the former or lower numerical '
code will be furnished until the ’
stock of wire is depleted, After

that point, the higher numbered code

will automatically be furnished,

Check all bulk wire before it is used. :
Examine the insulation to see that {t
conforms to that specified on the

wiring diagram or, in the case of !
substitution, see that the correct
type has been furnished. Detailed
information on the construction of
wire is given in Section 103 of this
handbook.,

o

Wire Spool Dispenser

The R=3410 Wire Spool Dispenser will
accommodate 25 spools of wire and
should be used to perform large cable
forming operations.

Running Sheets

Make up layout sheets in the case of

complex forms or where continuous re-

ference to the drawings would be dif-

ficult., A typical layout sheet {is

shown in Figure 1 for apparatus on .
mounting plates., For reference pur- !
poses mark the hole number of each -
piece of apparatus on the circuit

drawing.

The analysis effort necessary to de-
termine the wiring and strapping re=-
quired for circuit groups, and the
associated numbering and stamping on
terminal strips, relays, etc., should
be combined whenever possible, Forms
SD=48-125 thru =127 may be requisi-
tioned (see Handbook 250) for use
when laying out miscellaneous wire
and cable conductor ends at these .
various terminating locations. {

Form Boards

When forming operations necessitate
the use of a forming board and stand-
ard forming tools are not adequate or
available and the forming operation
is to be performed in the office
equipment room, the use of lint free
fire retardant materials shall be b
used. (Refer to Handbook O, Section )

20.)
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CIRCUIT - ISSUE:

CIRCUIT WIRED —— EQUIPPED
WiSC. RELAY RACK - BAY
10 .9 8.7 5 4 3 PR
On O O O O 1
CIRCUIT NUMBERS HOLE NUMBERS__ £.ss2
o1 LOGP WIRES -METHOD 1 S?"Ep’;‘iﬁ?ﬁéo\,
TYPE | 22 HOLES | S :
o COLOR OF WIR
Cs BH PvC-Cal t © R To O 3
< 0-w 1 2 H 24
Qs z8 BL~G ! 5 O
e R-0 1 2 178-aH &
x 3 R-G 2 5
Os g RER 2 7 ®) 5
4 w® R-3 3 ;o 5 rg 8 54-8
Os £z s 3 8 .
=¥ BK 1 I QN-A
a2 ia : ?
Y ?
o 2° v-6 6 8 Osr-a
Os O 8
141-H
by .
040"5 LOOP WIRES - METHOD 2
¢ 3
22
HOLE| FUNCTIONA 2418 1R
NL‘ 0ESIG. L R-BL| R-G| R~BR| R-S{R-W {R-8L-W [R-0 [R-G W |[R-D-¥ S w ’Gn B
! 8Y - T Tl F T
3 s == T T T
4 | ON - o Sy s g [y gy g
5 | su-2 = =+
5 | A-RES + | —
7 | B-RES -
8 | C-RES == =T
9 | PL-RES j
10 | su L
11 | PL COND I L
12 | PL_REL. - L] LT e
13 .
14
15
16
17
18
19
20

WIRES FROM SwWBD CABLE

CODE|CA.NO.| FROM T0 COLOR OF WIRE HOLE CIRCUIT NO.
' 24M | NO.1 | —— | REL,RACK 1 - 10 PRS. 1 CKTS t - 10
11 - 20 PRS. 7 CXTS 1 - 10
7CM | NO.1 | ——. | REL.RACK 1 - 10 PRS. 1 CXTS 1 - 10
11 ~ 20 PRS. 'S CKTS 1 - 10
181 -190 PRS, 5 CXTSL, . 16
RED TRACER 7 CXTS
191 -200 PRS. 4 |"F" STITCH CXTS] 1 - 10
RED TRACER 8 £XTS
\ (RP -127504)

FIG. 1 RUNNING SHEET FOR APPARATUS ON MOUNTING PLATES
(PAR. 4.51)
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SIZE OF HOLES

SCREW HOOKS FOR
SUPPORTING
HOR! ZONTAL ARM

AS REQUIRED
///////////—— CIRCUIT NUMBERS
10 9 87 65 43 21 e
b - ~ Dy - — & - ; OLE NUMBERS
£ 652
B —P— - —P— - —G— - 'y
E~227
-€3§—-— - —4 - P— - —P— - 3
f Ho2a CODE NUMBERS
- - - - I QF APPARATUS
L AN Fa 2 3 A 1
¥ > 4 > 4 T \ 4 " Zam 4
4 178 -AH
A y: N 1 ye rl\ [l
s \~ 7 Y 74 13 P > ) 5
-—te - - —MJ‘L-B
\ "
® P—-—P——FP— - — s | STAPLES
Y 137 -4
E"\NOTCH ouT
P71 P— - —P— - —p— -*é— 7 BOARD FOR
137 -A CABLE BRACKETS
|F REQUIRED
P ;
- 141 H

-

ONE OR TWO PARALLEL WIR

ES AS

REQUIRED FOR F STITCHES

FIG.

(PARS. 3.65

Obtain a board of the proper size and
lay out all holes, notches and slots
that will be required. If a drawing
or sketch of the required form is
available, attach it to the face of
the form board. In this case the
drawing or sketch should locate holes,
nails, etc. Arrange to reinforce
large form boards when necessary with
narrow strips, nailed to the back of
the board, where nails or screw hooks
are to be installed,
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, 3.66)

3.63

3.631

-
-

(RP-127508)

2 TYPICAL FORM BOARD FOR RELAY RACK

Consider how the form board will be
supported, C clamps are usually
suitable but in the case of very
large form boards other means of sup-
port are generally necessary.

At or near live equipment take extra
precautions when supporting form
boards so that the support does not
come in contact with the apparatus
terminals, Where practicable, ap-
proved twine or nylon ties can be

b

-~

e
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Rolling Meadows RM-4

Replacing Sections
224 - 11/3/71 and
225 - 3/30/79 and

UIS 225 dated
1/18/80

SEWED FORMS
SUPERIMPOSING, SECURING, PROTECTING AND SUPPORTING

CONTENTS
. GENERAL 3.2 Placing Forms
L.l Scope of Section 3.3 Superimposing Fomms
1.2 Precautions 3.4 Securing Forms
2. INSTALLING EQUIPMENT 3.5 Form Protection
2.1 Tools 3.6 Keyshelf Protection
2.2 Supplies 3.7 Protection Methods
3. REQUIREMENTS AND METHODS 3.8 Supporting methods
3.1 General 4. VERIFICATION
1. GENERAL 2.2 Supplies
1.1 Scope of Section R-2916 Twine
R-3359 1/2" Wide Gray PVC Tape
1.11 This section covers requirements and R-3428 3/4" Wide Gray PVC Tape
methods for superimposing, securing, R-4065 Ad justable Nylon Cable Form Clamp
protecting and supporting sewed cable forms, R-4265 1 1/4" (Max.) Nylon Cable Tie
loose wire forms and supplementary local L-1
cable forms. R-4265 2" (Max.) Nylon Cable Tie
L-2
1.12 The requirements covered in this R-4265 3" (Max.) Nylon Cable Tie
section shall be followed, except as L-3
modified., by job specifications and/or draw~ R-4265 4" (Max.) Nylon Cable Tie
ings. L-4
R~4458 PVC Insulated Strip
1.13 Each figure in this section illus- KS-7851 Fiber Glass Sleeving
trates only conditions to which L-3
reference is made in the text and should not RM-583101 1/64" Gray Sheet Fiber
be considered as covering other conditions RM-591127 3/4" Wide Gray Friction Tape
that may be shown. RM-552458 1/2" X 32" Lg. PVC Tubing
RM~552417 3/4" X 33" Lg. PVC Tubing
1.2 Precautions RM-5524438 1" X 36" Lg. PVC Tubing
RM-587082 1 1/4 X 23" Lg. PVC Tubing
1.21 Any specific precautions to be taken RM-552452 1 1/2" X 29" Lg. PVC Tubing
against personal injury, equipment
damage or service interruptions is covered in 3. REQUIREMENTS AND METHODS
this section along with the associated meth—
ods. General precautiouns are covered in Hand- 3.1 General
book 0 and are to be observed at all times.
3.11 Shop made forms should be left in

2. INSTALLING EQUIPMENT

2.1 Tools

R-1682 5" Electricians Scissors
R-3209 Insulated Sewing Needle
R-4266 Cable Tie Fastening Tool
R-4827 Cable Tie Fastening Tool

(Variable Setting)

the shipping boxes as long as possi-
ble to eliminate potential form damage. When
ready to position on the frame, straighten
out all unnecessary kinks and bends in the
form so it can be placed, secured and con-
nected with a minimal amount of effort.

This section includes material from BSP's 800-612-153, 800-612-156 and
800-612-157 Copyright 1977, 1980 and 1979, Respectively, by
American Telephone and Telegraph.

NOTICE ~ NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL

SYSTEM EXCEPT UNDER WRITTEN AGREEMENT

Printed in U.S.A.
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3.12 Shop formed cables, as opposed to
{nstaller made local cahles, are fur—

nished with skinner lead lengths [=2" longer

than what would be considered as nommal.

This additional lead length allows for somea

flexibility {n placing the supplemenzal form

on the existing frame fom,

3.13 Shop made or {ngtaller made local

cable forma that are added 2o an ex-
isting frame form, shall be superimposed by
sewing or banding with approved twine or
banded with aylon cable ties.

3.14 Where forms pass through metalwork,
casings, or other within confined
areas of a keyshelf, the added wires should
be distributed evenly around the existing
form to eliminate possible insulation damage,

3.15 When cable forms are superimposed on
existing cable forms they sghall not:

A. Cover up any of the various
types of "C" wiring in the fom,

or "C" wiring previousaly

superimposed on the fomm.

B. Cover up or make inaccessible

any wiring associated with
unused circuits, circult features or
nptions, or feature wiring sewed
back on the form.

C. Cover up any existing fire

detection wire (RED), or any of
the AM or BH loop return wires. It
may however, cross these leads at
right angles.

D. Come within 2" of open wire (not

enclosed in amor or in conduit)
carrying service current (AC ser-
vice).

E. Interfere with apparatus which
may require repair, adjustment,
replacement or cleaning.

F. Interfere with movable parts, or
removable equipment, such as
keyshelf braces, atc.
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3.2 Placing Forms

3.21 Place the superimposed form on the

side, bottom, or in froant of the
existing wiring (viewed from wiring side).
Ordinarily place the superimposed form to the
rignt side or {n front of the existing
vertical fomm, or in froant or below of the
existing horizontal form., This placement
will facilitace utilization of shop made
foms with long skinner lead lengths (see
Figure 1).

3.22 If the optional placement of this
superimposed form, as shown in
Figure 1, does not absorb the long skinner
lead lengths furnished in shop formed cables,
the leads should be reskinned as required to
provide proper dress of the skinner leads.

3.3 Superimposing Forms

3.31 Supplementary formed local cables

shall be superimposed on the exist-
ing form by either sewing with twine, banding
with twine or banding with nylon ties.

3.311 When superimposing loose wire, or
one form on another form, a single

strand of twine shall be used when the com-

bined diameter of the (2) forms totals 3" or

less. A double strand of twine shall be used

when the combined diameter i{s greater than

3" .

3,312 Stitches used for superimposing one

fom on another shall be placed 4"
apart. These stitches should be placed ap-
proximately midway between the stitches of
the superimposed form which should have
stitches spaced at 4" intervals.

3.313 Additional stitches shall be placed
at break-outs of branch amms, or
skinner lead break~outs as required to
prevent the superimposed form from pulling
away from the main form (refer to Figure 2).

3.32 Where two or more closely adjacent

parallel unsupported forms or arms
serve the same or adjacent apparatus and
presents an unworkmanship appearance, they
should be banded together with twine or nylon
ties at both ends and at intermediate points
&8 necessary to make a compact neat appearing
form.

-
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3.33 When superimposing KS-21112 or

KS-19689 types of coaxial cable(s)
to other coaxial cables, local cable fomms,
or switchboard cable forms with bands of
twine or nylon ties, the following procedures
should be used.

A. Embed these cables in the middle

of other cables not requiring
special protection and band with
either twine on nvlon cable ties.
These cables shall not make physical
contact with either the twine or
cable ties.

B. Where it is impossible to embed

these cables inside other cables
not requiring special protection, or
at cable form breakouts, two layers
of R-3428 PVC Tape or a layer of
RM-583101 Gray Sheet Fiber, approxi-
mately one inch wide shall be ap—
plied around the form before secur-
ing with twine or cable ties.

C. Secure superimposed KS-21112 or

KS-19689 Type Coaxial Cable(s)
to sewed cable forms or to other
cables with R-3428 or R-3359 PVC
Tape applied with a aninimum of one
and a one-half turns. The spacing
of these PVC Tape Bands shall not be
spaced farther apart than five times
the diameter of the largest cable in
the form. Where tape is applied at
bends, it shall completely cover the
bend of the fom.

D. Where cable forms that are
normally considered as sewed
forms are made up principally of
rubber or neoprene insulated wire,
or KS-21112 or KS-19689 Type Coaxial
Cables, tape the form completely
with R-3428 or R-3359 Gray PVC Tape
instead of sewing with twine.

3.412 When securing the form in place with
twine, use either the Chicago or Kan-
sas City stitch. Where additional rigidity
is required, the Chicago stitch shall be
applied (refer to Figures 3, &4 and 5).
3.413 Nylon ties shall not be used on forms
1/2" or less in diameter for secur-
ing to cable brackets or other supports.
Vertical wiring (whecther loose wire, local
cable or switchboard cable) shall not be
secured to horizontal wiring, towel bars or
other supports designed for supporting
horizontal wiring. Refer to Section 205 of
this handbook for the method of applying
nylon ties.

3.414 When securing cable forms made up

principally of rubber or neoprene
insulated wire or KS-21112 or KS-19689 Type
Coaxial Cables to cable brackets, towel bars,
or other parts of the framework, protect the
form with a layer of RM=-583101 1/64" Gray
Sheet Fiber wrapped around the cables prior
to securing to the cable bracket, etc. When
securing a cable form that has only a few
KS-21112 or KS-19689 Coaxial Cables that
cannot be embedded into the cable form, wrap
the cable form with at least two layers of
fiber sheeting, or slit a section of
semi-rigid tubing and place around the fom
before securing to framework. Be careful rot
to crush or distort these cables and do not
use cable ties for securing.

3.4 Securing Forms
3.41 Methods and Requirements
3.411 Secure sewed forms to cable brackets-w

or other framework details with
nylon ties or approved twine unless otherwise
specified. Where forms or tubes are nore
than 3/8" in diameter, use two strands of
twine. If forms are less than 3/8" in
diameter, use a single strand of twine.
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3.42 Specific Applications

3.421 Where a vertical cable fom is beiné-
secured to a vertical bar, and the

weight of the form is such that it may slip
and sag, it shall be wrapped tightly with
five or six tumms of plastic tape around the
bar and form immediately below the uppermost
tie. Tape shall not be used if the bar is
notched to engage and hold the twine.

3.422 Secure cable forms run on woodwork
with the R-4065 Adjustable Nylon
Clamp. Secure the clamp with screw and
washer as shown in Figure 6.
3.4221 To apply the R-4065 Adjustable Nylon
Clamp, wrap the clamp around the
form, lock it in place and cut off the excess
material before securing it to the woodwork.
Make certain the clamp is in the desired
position before tightening because this type
clamp cannot be released after being locked
in place. —
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{ Before tightening the strap or clanmp,
| locate the fiher protection so that
f it will oxtend an equal amount on each side
‘nF thwe bracket and strap ocr clamp, as judged
p risnally. The ends of the fiber detail
' should overlap. [f P-160084 or P=44C6R0
! Fiber Details are not avallable, sim{lar
details may be cur from 1/64" Sheet Fiber
(RM-3473101). Cut the detatls approximately
Je'" lonzer than the circumference of the
om il soproximately /5" wider than the
Wwidehy of the bracket and strap or clamp where
cthe form rests. Wwhen aylon cable tles are
ased ty secure the cable, the fiber shall not
he vsed.  Instead, apply two layers of tape
iround the fomn to protect the cable fronm
+inaze by the hracket and nylon tie.

1
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1232 Where keyshelf brackets are fur-

! nished far locat cables less than
VT nodiametee, the foon shall he butlec up
sucselently with wrapplugs of strip Flber or
friction tape so that they can he securely
fastuned to the hracket by the strap, clamp,
or nylon tie. Forms built up in this manner
will not require cthe fiber protection as
specified for the regular forms.

3.4233 Where the keyshelf bracket is located
on the same side of the keyshelf as

the kevshelf brace, the end of the strap

clamp or the locking head on the nylon tie

should 10t protrude so as to result {n a

zfn:ard when closing the keyshelf.

3.3 Form Protection
1,31 General - Irradiated PVC (LPVC)

Insulated Wire (such as ctvpe-DP),
2VC Insulated Wires (such as 31 and 3Y), Lac-
susrad Cotton or Zotton Braided PVC [asulated
Wir=s (sech oas 3 oo 3#), Paiverthyiene (PE)

1

silited Wiras Jsuch oas o tvroe 45 oand

TCI Library www.telephonecollectors.info

Iotded mades f1 730 and TATY Type Tihics),
Terlon TFRY Tasulatad Wires {sunhogs
e CRS=I7095 and S85-19704 Cahies) ghall
" nratected 12ainst concact with metalwork
GTm 3T T tuNY L Rralsens, MlTing

LERan aporoved
haked enamel (see Tahle A
and cvoe oI »or

.32 AlL «~ires, whether ‘omed or laosa,
shall Be arot2cond where there i3 a
tossiniiizy T zhen

snarto zdges . wiring sup-
~nros, or other parts o 2quiment frame-~
wotrk, regardlass of the tvpa of wire insula-
cion.

o3
o
w
g
s
"
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3.521 All wires, regardless of the tvpe of

)
Insulation, shall he protected at lo-

cations whire there {3 a possibility of them
belng abraded by movable parts of the equip-
meat .
3,322 In hending wire or ¢cable forms around
edges aof cable hrackets, wiring sup-
ports, ot other part of the equipment “rame-
work, the wiring shall, whers practicable, be
dressed away from adges or cormers that might
cause damage ta the wire {asulation. Where
this {s not practicable, protection shall he
provided. 1In no case shall wiring be dressud
taut across edges or comers of metalwork, or
nrotective strips, ar other materials used to
protect the wiring from metalwork.

3.93 Coaxial cables having faam tyvpe
dieltoctric {such 1s the ¥S=211!12
Tvpe Cablea) or a semi-solid type dieleciric
(such as the KS-19689 Tvpe Cahbles) are easily
deformed (crushed or distorted) when secured
to other cables, cable brackets, towel bars,
etc,, with twine or nylon cable ties, and
shall be handled according to Paragraph 3.133.
3.331 Do not «ink or Hend these cables
bevond their nomal bending radius.

iThe bheanding radius for the XS-19689 Cable is

1" and for the XS-21112 Cable it is 1/2".

31.34 PYC Insulata2d Wires having an outer
covering of lacquered cotzon
(PVC-CL)Y, such as tvpe BW or irradiated, PVC
(IPVC) Tasulated Wires, such as type DP,
which are generally destgnated as SWI, DZ,
D03, D4, or DS on applicable wiring drawings
do not require protecclon except as specifiad

Li_n Parazraphs 1.52, 3.321, 3.522 and 3.57.



3.55 Rubber or neoprene Insulated Wire

(such as KS-15141, K5-15143 or
X5-20195) and similar types of flexible wire
shall be protected against contact with both
the metalwork, twine, clamps, or clips used
to secure such wiring to cable brackets,
towel bars, wiring supports, or other parts
of the framework, whether or not a protec-
tive finish s provided. (Do not use aylon
ties.)

3.56 PVC Insulated Conductors of KS-13385

Wire do not require protection when
sewn or banded together. However, where such
wire is to be secured to cable brackets or
other framework parts, it shall be protected
from contact with the metalwork and twine
with sheet fiber.

3.57 Where forms pass through thin metal
openings, the breaking of the hole
edges or notches is not adequate and
protection i3 required. If fiber escutcheons
are not provided, either the form or the
metalwork, whichever is practicable, must be
protected. :

CAUTION: PLASTIC TAPE SHALL NOT

BE APPLIED TO METALWORK
HAVING NITROCELLULOSE LACQUERED
FINISHES, SUCH AS THE 472 FINISH.
THE FINISH WILL SOFTEN FROM THE
ADHESIVE.

3.38 At units having fiber escutcheons,

modify the escutcheon as required.
If the combined size and shape of the origi-
nal and superimposed local cable interferes
with the reinstallation, remove the twine
from the superimposed local cable in the area
where it passes through the metal and spread
the wires uniformly around the existing fomm.
Apply protection as required.

3.59 Care shall be taken not to cover
up the fusible fire detection loop
wire with protective materials,

3.6 Keyshelf Protection

3.61 Keyshelf cables in switchboards and

desks, having keyshelf aprons with
cable boots over the cable hole, shall be
protected by sheet fiber extending from a
point approximately 1" back of the clamps
which fasten the cable to the framework, to a
point not less than 4" beyond the first bend
inside the apron.
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3.62 When keyshelf{ aprons have fiber

escutcheons, the cables shall be
protected by fiber extending from a point not
less than a 1/2" beyond the rear edge of the
cord shelf, to a point not less than 4"
beyond the first bend inside the apron for
cables entering from the bottom, and to a
point not less than 1" beyond the first bend
inside the apron where the cables enter at
the top.

3.63 At test boards, such as the 178 and

188 Toll Test boards that have key-
shelf panels with fiber escutcheons, the
keyshelf cable shall be protected by fiber
extending not less than !" on each side of
the cable opening in the panel.

3.64 Where straps or clamps are used to
secure kevshelf local cables, the
P-160064 or P-44C680 Fiber shall be placed
under the strap or clamp to protect the form
from damage. If nylon cable ties are used to
secure the form, two layers of tape shall be
placed under the nylon tie to protect th
fom from damage. o

3.65 Keyshelf cables in switchboards and

desks not equipped with aprons shall
be protected by fiber where they are likely
to be damaged by cord weights or other moving
parts. The fiber shall be covered with a
single layer of tape (PVC or Friction)
applied evenly with a half lap.

3.66 Added wiring which consists entirely

of wire types not normally requiring
protection from contact with metalwork, such
as types AM and BH, additional protection is
not required when it is placed on the
existing form so as not to be subjected to
damage by raising or lowering the keyshelf,
except in the area where the wiring passes
through the keyshelf apron.

3.7 Protection Methods

3.71 Gefieral - The materials generally

used for protecting wiring include:
Gray Friction Tape (RM-591127), Gray PVC Tape
(R-3428 and R-3359) Gray Sheet Fiber
(RM-583101), Non-Rigid Tubing (RM-552458,
RM~55417, RM-552448, RM-587082, RM-552452),
Fiber Glass - PVC Coated KS-7851L-3 Sleeving
and P-44F895 Clear PVC Sleeving (see Table
A). Except as otherwlise specified, cable
protection material shall extend at least
1/2" inch beyond each end of the wiring
protection area.



9 - 229 f

TYPE OF WIRE TYPE OF
CONDLTIONS INSULATION PROTECTION NOTES
A
Form or Wir Secured To All Fxcept None !
Rrackuts, Ftec., Wlith An The Followiap
Approved (483) Finish PE, Rubhber Friction lapc 2, 4, 5, A4, 7
or Neoprene Flher 3, 5, 11, 13
B
Form or Wlre Secured To Any Friction Tape 2, 4, 5, A, 7
Brackuts, Ftc., Not Having Fiber 3, 5, 1L, 13
An Approved (43) Finish Tubing 5. 8, 14
c
Possible Contict Wlth A Any Friction Tape 2, 4, 5, 6, 7 .
Sharp or Japred Rdge PVC Tape T, 2, 5, 7, 8, 9, 10
Fiber t, 3, 11, 13
Tuhia 1, 5, 8, 14
PVC Strip 1, 12
b}
Pousi{ble NDamage From Any Fiher t, 5, 1t, 13
Moving Parts, Ahrasion T Tubing T, 5, 1a
Or Challnp
E
Poss{ble Damage To Any Fiber _ 1, 17, 19, 20
Keyshelf Form Friction Tape 1, 4, 6, 7, 18
PVC Tape T, 9, 10, 18
F
Poss{ble Damace From Any PVC Tape 2, 9, 10, 15
01l Dripping Tubing 16
G
Possihle Damage Any Fiber 3, 11
From Heat DRevice

TABLE A - FORM PROTECTION
(FARS. 3.51 and 3.71)
NOTES:
1. All wires whether formed or loose, shall bea protected where thére is a possibility of them
coming in contact with sharp edges of cable hrackets, wiring supports, or other parts of

the equipment framework.

2. Plastic adhesive backed tape shall not be used to protect PVC, rubber, or neoprene
{nsulated wire subjected tu pressure from twine, nylon cable ties or metalwork.

3. there rubder Ar neoprene insulated wires, or other types of flexihle wire Is secured to
'rackets, towel hars, supports, 2tc., they shall be protected with a strip of fiber placed
around the cables and centered under the twine band or stitch.

4, Wind friction tape tightly and evenly with at least a half-lap and the last two turms
applied at right angles to hold the end secure.

5. Fxtead the protection a ntnimum of 1/2" heyond each side of the point requiring protertion.

6. Apply o coat of siellae over the friction tape, thin with solvent as required.
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1.

12.

13.

14,

t6.

17.

18.

19.

20.
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Friction tape siiil be used in place of plastic tape where pressure (s coxerted against the
“orm. A consting sressure anplied asainst the plastic tape will creat2 an undesirabiea

"Cold Flow" condition.

Plastic tape or PVC tubing shall not he used for protection {n areas where .« soldering irnn
or other heat producing devices might come in contact with the tape.

Plastic tape shall not be applied to metalwork having nitrocellulose lacquer finish.

Wind plastic tape tightly and evenly with at least a 3/16" lap and the last two turms
applied at right angles, without tension, to hold the end secure.

Where the use of tape or PVC Tubing is impracticable, use 1/64" sheet fiber cut to fit the
condition. The fiber may be scecured to the framework, or where conditions permit, shaped
into a sleeve and banded with twine or aylon cable ties to the fom. Stitches shall be
spaced a maximum of 4’ apart.

The R-4458 PVC Insulated Strips can be applied (friction fit) to the flange edge of the
unequal duct type bay or other similar applications thereby eliminating the fomm taping
operations.

Cut 1/64" sheet fiber to fit the surface of the bracket or support to which the form may be
in contact. Where possible, use the P-68616 Fiber Detail for this purpose. Tie the fiber
to the bracket or support with twine or nylon ties to hold the protection in position.

Where a straight portion of a fomn requires protection, a proper length of PVC Tubing may
be split lengthwise and wrapped around the fomm (1/2" minimum lateral overlap) and secured
in place with nylon cable ties or two strands of twine spaced at 4" maximum intervals.

Overlap the edges of the tape and locate them on the side of the form opposite the source
of the oil dripping.

PVC Tubing may be substituted for tape when used to protect against oil drippings or when
wiring or long lengths of local cables require protection from metalwork with unapproved
finish.

Cut 1/64" sheet fiber to extend from a point 1" back of the rear support clamp (or cord
shelf) to a point at least 4" beyond the first bend inside the apron. Where aprons are not
provided, extend the fiber along the straight portion of the form to a point near where the
fom i{s secured to the bracket. Make up a detail for the bend inside the apron as shown in
Figure 2. Cut sheet fiber as required to wrap around the straight portion of the form in
the shape of a sleeve, place the fiber details around the form with the edges and the ends
overlapping 1/2" and temporarily hold the details in place with bands of tape or twine.

Start the taping at a point 1" back of the end of the fiber outside the apron. Continue
taping over the fiber derails and extend it to a point 1/2" beyond the bracket inside the
keyshelf. Tape the form at all other locations where it is attached to, or may come {in
contact with metalwork.

When cable boots are not provided and fiber escutcheons are to be used on the keyshelf
apron, fit the escutcheon around the fom so as to leave sufficient clearance between one
side of the escutcheon and the form to avoid undue strain on the Fform when the keyshelf tis
opened. In general, do not allow clearances greater than 3/8" when the keyshelf is closed.
Provide a clearance of 1/8" between the top of the form and the escutcheon.

Drill and file the escutcheon as required so they fit close but not too tight around the
form. Remove all sharp corners and edges.
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Tapiang = Gray Ffriction Tape
(RM=391127) or Frdy Plastic Adhesive
lape (R-3423, R=3359) should he uscd to pro-
tecr cable farms, excent where tharmm s a
tendency to chafe, or A possldilicy of damage
from moving parcs. The plastic tape 8 satis-
} factory protection agalnst oll drippings, how=-
ever, {t shnuld not be used {n locations

whera a4 hot solderinyg lron or other heat pro-
duclag devices might come in contact with the
tape, Plastic tape should not he used where
{t mlght be subjected to constant pressure,
such as on wirlng secured to framework.

3.72

i

1.721 Friction Tape should he applied to

a cable fom by winding (t tightly
and nvenly around the form or wires with an
overlap of at least half the width of the
tape. The last twn turns shall be applied at
right angles to the fom so the end will
adhere to the taped portion of the fomm.
After taping, apply one coat of R-3455
Shellac to the fomm. If the shellac is too
thick and heavy, thin as necessary with
R-4343 Shellac Solvent.

3.722 PVC Tape (R-3359 or R-3428) should
be kept as clean as pessible during
application to assure a good adhesion and
prevent unraveling (flagging). DNue to the
tendency of the PVC Tape to recede, the last
two turns shall be applied at a right angle
to the fom and shall be applied without

tension. Do Not apply shellac to the PVC
Lzape.
3.723 PVC Tape shall be applied to a cable

form in the same manner as described
in Paragraph 3.721.

3.73 Tubing - Semi-rigid PVC Tubing may
be used for protection of small
cahle forms or loose wiring leads where
taping {s impracticable because of the long
length of wiring requiring protection. PVC
Tubing should not be used in locations where
soldering irons or other heat producing
devices might come in contact with the
tubing.
3.73L Semi-rigid PVC Tubing may also be
used to protect long lengths of
local cables which are fastened to metal
framework with an unapproved finish or where
there i3 danger of contacting sharp edges.
The appropriate diameter tubing may be slic
lengthwis: and applied around the form and
secured in place. A minimum /2" laceral
Lfvetlap of the tubing is required.
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[3.74 Gray Sheet Fiber - 1/64" (RM=5R3101) &
mav be suhstituted for tape nr tub-

ing where cablae forms or wiring requires pro-

taction. However, sheet Fiber shall not be

nged for protection agaiast oil drippings.

3.741 When cable forms are to he secured .
to brackats, towal hars, ete., not

having an approved protective finish, or

where cahle forms require protection from the

twine or aylon cable ties used to secure the

forma to the brackats, etc., sheet fiber

strips should be cut and wrapped around :he

form prior to the securing operation, :

Py

SN

3.75 PVC Protection Strip - R-4458 PVC
Strips should be applied to the
edges of framework, such as those found oa -
unequal duect type bays, where the danger of
sharp edges could damage the cable fomms.
These PVC Strips are friction fit onto the
framework and are furnished in 42" lengths,
however, they can be cut to fit individual
conditions requiring protection. Because
these strips are "friction fit" type, lengths
under 5" are not recommended unless they are
secured in place (see Figure 8).

3.76 Fiber Escutcheons are used to protect
stationary cable forms passing
through metalwork (such as cable forms on

toll repeater panels and sender casings) and
shall be cut out and fittad closely around

the forms to ensure proper separation between
the form and the metalwork. Where the cable
form passes through the escutcheon, the fomm
shall be taped to prevent scuffing by the

tharp edges of the fiber.
3.77 Sleeving - The KS-7851 L3, PVC .
Coated~Fiber glass Sleeving, should .

be used as a means of protection where there -
is a possibility of damage from heat

producing devices. However, this sleeving is

only furnished in very small diameters to

accommodate a few leads {n a loose wire form

or individual component axi{al leads.

3.771 Clear PVC Sleeves are heing furnished
by some manufacturing locations to
protect the bare unconnected wire ends of
local cable forms. These P-44F895 Sleeves

are BTL approved under the ASTM-D922 Specifi-
cation and therefore can be used in a similar

manner as the KS-7851 U3, Sleeves.
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3.8 Supporting Methods -7
3.81 General — Cable supports, cable

brackets, towel bhars, waoden cleats,
or other supporting details, as illustrated
in Figuras 9, 10 and 11, shall be used except
where their usce is lmpracticable.
3.811 Where it is impracticable to secure
the cahle foms to supports,
brackets, etc., or to the metal framework,
they shall be securely tied tn adjacent foms
or cables which are fastened to the supports,
brackets, etc., with approved twine or nylon
cable ties.
3.812 Where cable forms are to be fastened
to "L" and "U" Type Cable Brackets,
or similar type brackets, the forms shall he
secured with aylon cable ties or approved
sewing twine.
3.813 Cable forms shall be supported at
approximately 20" intervals.

225

3.814 Where leads at unequipped posizions
(other than at the tip of the form)
require additional supnort to hold the “Hrm
in proper position, place a split PYC Tuhe
over the form and secure to support Derail
P-423307,

3.82 Specific Applications - Support ]
partially equipped fuse and lamp '
panel forms that are not selFsupporting,.per
Figure [2. One support placed midway between !
the butt and tip of the form will generally ‘
be sufficient. An additional support shall
be provided where the tip of the form is not
equipped.
3.821 Where is is necessary to support
a fom serving a single row fuse
panel of 60 fuse capacity or a lamp panel
form at the center of the form, using a
P-423307 Support, place a split PVC Tube over
the form at the center of the form and tie to
the P-423307 Support. :
Use brackets, as shown in Figure 13
to support cable forms for relays,
resistances and similar apparatus on strip
type mounting plates, where the distance be-
tween equipped apparatus positions or between
the equipped apparatus and the butt of the
form exceeds 15".

3.822

-

SUPPLEMENTARY

LOCAL CABLE

PLACED TO RIGHT SIDE (VERTICAL FORM)

NOTE:

OR BOTTOM SIDE (HORIZONTAL FORM)

SUPPLEMENTARY
LOCAL CABLE

NOTE:

FIG. 1

TCI Library www.telephonecollectors.info

PLACED ON FRONT SIDE OF EITHER
HORIZONTAL OR VERTICAL FORMS

RP-0073

OPTIONAL PLACEMENT OF SHOP FORMED SUPPLEMENTARY

LOCAL CABLFS (PARS. 3.2, 13.22



APPROX 1 3/4" CTRS

APPROX
1 3/4" CTRS

A MAIN LEG BANDED AT 8" INTERVALS AND
AT BRANCH ARMS.

B PLACE BAND AT START OF BRANCH ARM.

C PLACE BAND AT TAIL END OF BRANCH
ARM.

D WHERE MAIN FORM IS CONNECTED ON
1-3/4" OR LESS INTERVALS - PLACE
BANDS AT 8" OR LESS INTERVALS.

E WHERE FORM IS NOT CONTROLLED BY
BRANCH ARM - PLACE BANDS AT 4"
INTERVALS.

FI5%. 7 BANDING SUPPLEMENTARY SHOP LOCAL CABLES
TCI Library www.telephonecollectorsinfbPAR-  3.311)

RP-0074
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SQUARE KNOT

i
V\/ (RP-1170-L)

FIG. 3 SECURING FORM PARALLEL TO SUPPORT
WITH KANSAS CITY STITCH
(PAR. 3.412)

STARTING LOOP

PLACED AROUND
FORM & BRACKET
SIMILAR TO THE
STARTING LOOP
FOR A REGULAR
CHICAGO STIT:

TWO STRANDS
OF TWINE

TIE WL
DOUBLE

il ALL _EoUAR IR KNOT AND

STITCHES AT % ) 07 DS

TIGHT OFF 3¢

SECOND STITCH COMPLETED 3TITCH
PASS EACH END

oA et ENDS OF TWINE WRAEPED

TIONS AND END ONCE AND IN OPFOSITE

WITH A SQUARE KNOT DIRECTIONS AROUND TWINE
AT REAR OF CABLE AND

TIED WITH DOUBLE XNCT

FIG. & SECURING FORM PERPENDICULAR TO
SUPPORT WITH CHICAGO STITCH
(PAR. 3.412)

STARTING STARTING COMPLETED
STITCH STITCH STITCH
TIGHT

FIG. 5 SECURING BAY CABLE
(PAR. 3.412)
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R-4065 ADJUSTABLE
NYLON CLAMP

RP-0084 RM-1

FIC. €& SECURING SEWED FORMS ON WOODWORK
(PAR. 3.422)

- METAL §TRAP
- 43792

vIEW a-4
KEYSHEL? LOCAL CABLE SECURED TO
SRACKLY BY MCTAL STRAP (P-48752)

L "GARRETT.VOEAL]
s on SIS
P-44C880 e
a4, /
v
/
(P-4278 SHOWN) view -8
REYSNELF LQCAL CABLE IECURED TO
SAACKLT oV SaRne TP FiOg A he -
O EQUIVALERT CLamp T+ b+ AEROSTAL Pl
{ -Quol=

R.701713 FOR PORMS 1.1 4770 1.3/4"DIA.
Ri4-781714 FOR FORMS 3747 TO 1.1/4” DIA.

FIG. 7 FASTENING KEYSHELF LOCAL CABLES TO BRACKETS
(PAR. 3.4623)

TCI Library www.telephonecollectors.info

P



) HB 9 13 225

CABLE FORM

EDGE OF DUCT TYPE BAY

R-4458 INSULATED PROTECTION STRIP

MIN. OF TWO BANDS OR NYLON TIES
(RP-0661-E)

FIG. 8 R-4458 INSULATED PROTECTION STRIP
(PAR. 3.75)

TCI Library www.telephonecollectors.info



CABLE FORM

FASTENING CABLE FORM TO BAR OR
CABLE BRACKET AT RIGHT ANGLES
TO CABLE

CABLE BRACKET ON BAR

CABLE FORM =

FASTENING CABLE FORM TO BAR ON CABLE
BRACKET PARALLEL TO CABLE

R

P-401901

FASTENING CABLE FORM TO BAR OR PARALLEL
TO CABLE USING CABLE CLEAT

TWINE MAY PASS THROUGH

SUPPORT ON EITHER .
SiDE OF MOUNTING LEC !

CABLE SUPPORT
P-40B702

LOCAL CABLE
FORM

4
METHOD OF SUPPOPTING MAIN
(CABLE ARM ON DOUBLE RAY FRAMES
RP-024
k

FIG. 9  FASTENING CABLE FORMS TN CABLE BRACKETS OR BARS

{PAR.
TCI Library Www.telephonecollectors\in{‘o



CABLE FIBER TUBE
PIN

CABLE
FORM

FASTENING CABLE FORM TO CABLE
PINS PARALLEL TO CABLE

CABLE A—”iéggn
PIN
CABLE

' FORM

FASTENING CABLE FORM TO CABLE
PINS AT RIGHT ANGLES TO CABLE

1] -—v1v BEAM

BRACKET

FASTENING CABLE FORM TO
ANGLE AT RIGHT ANGLES TO FASTENING CABLE FORM
CABLE TO "1I" BEAM UPRIGHTS

CABLE FORM

"T" m

FASTENING CABLE FORM TO FASTENING CABLE
ANGLE PARALLEL TO CABLE FORM TO '"T'' BARS

(RP-15258M)

FIG. 10 FASTENING CABLE FORMS TO CABLE PINS
ANGLES, "T" BARS AND "I" BEAMS
(PAR. 3.81)
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COLLAR

P-408833 - 7/8 HIGH
P-154361 -~ 15/64 HIGH
P-423524 - 3/8 HIGH

CABLE SUPPORT P-4(8832

CABLE FORM

F.H.M. SCR.

CABLE SUPPORT P-69690

POSITIONS OF CABLE FORM
WHERE MORE THAN ONE FORM
IS TIED TO SUPPORT

F.H.M. SCR.

{RP=-15260M)

FIG. 11 FASTENING CABLE FORMS TO
CABLE SUPPORTS
(PAR. 3.81)
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UNEQUIPPED FUSEPQOSTS

TUBE SUPPORT .266-32 HEX NUT
P~423307 P-27384
MODIFIED AND — —
BENT AS REQD PARTIALLY ﬁ H
EQUIPPED ;
PARTIALLY: -CCG ] CABLE FORM
EQUIPPED T ]
CABLE FORM H TIE TO
SUPPORT —
TIE TO t Q p
SUPPORT TUBE SUPPORT———ed 0
|} p-a23307 L

0246232 HEX NUT ememeeeemd:
P-27384

FUSE PANEL WITH INDIVIDUALLY

MOUNTED FUSE POSTS

FIG. 12

(PAR. 3

UNEQUIPPED FUSEPOSTS

DOUBLE ROW FUSE PANEL

.138-32 X 1/2 R H M SCR

P-125949
11/66 x 3/8 X
.238X35/64X .031 WASHER
.058 WASHER °]|P-125085
P-160107
PARTTALLY
EQUIPPED
CABLE FO
TIE TO
SUPPORT
«138-32
TUBE SUPPORT HEX NUT
P-423307 MODIFIED P-125952

AND BENT AS REQD

(RP=-0661eB)

LAMP PANEL FOR 11, 13 & SIMILAR

TYPE LAMPS

z3r.- P-379229

SUPPORTING CABLE FORM AT PARTTALLY EQUIPPED FUSE AND LAMP PANELS
.82)

Yl( TO Cl.Ll

2 /z P-48877

g -Monu

CABLE BRACKET ASSEMMLY

:—IOUNT!II PLATE

CABLE BRACKET ASSEIMOLY

FIG. 13

CABLE BRACKET ASSEMBLY

3.822)
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POSITIONS OF CABLE BRACKLTS

CABLE SRACKET ASSTMOLY

SUPPORTING CABLE FORMS AT UNEQUIPPED APPARATUS POSITION
(PAR.

(RP-0661=C)
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4, VERIFICATION
WERIFICATION ITEMS AND BRIEF STATEMENT Reference
OF REQUIREMENTS Par. Fig.
No. No .
4.01 Local cable formms superimposed by sewing or banding with twine 3.13
or cable ties. 3.31
4 .02 Foms passing through metalwork, casing, etc. - spread leads .14

around fom to prevent insulatioan damage.

.03 When superimposing cable forms they shall not:
A. Cover up various types of "C' wiring. 3.154A
B. Cover up wiring for unused circuits, features or options. 3.15B
C. Cover up fire detection wire or loop return wires. 3.15C
D. Come within 2" of open service current. i 3.15D
E. Interfere with repair, adjusting, cleaning or replacement 3.15€
of apparatus.
F. Interfere with movable or removable equipment. 3.15F
4.04 Reskin shop formed cable leads when skinner leads are 3.22 1
too long for proper dressing.
4 .05 Use (2) strands of twine when Superimposing and combined 3.311
diameter of forms is greater than 3".
! % .06 When superimposing - space stitches approximately 4" apart. 3.312
4.07 Additional stitches required at branch am and skinners. 3.313 2
4.08 At closely adjacent parallel unsupported forms -~ band them 3.32

together for appearance.

% .09 When superimposing KS-21112, KS-19689 to other coaxial cables,
LC forms, or switchboard cable forms they shall:
A. Not make physical contact with twine or cable ties. 3.33A
B. Be embedded inside of other cables in fomm or protect 3.33B

with tape or fiber.
C. Where impracticable to embed, band with 1-1/2 laps of tape. 3.33C
D. Be completely taped with PVC tape, when the form is principally 3.330
s made up of rubber, neoprene, or X5-21112 or KS~19689 Coaxial Cables.
4,10 Secure forms or tubes over 3/8" in diameter with (2) strands of 3.411

twine to brackets, towel bars, etc.
4411 Do not secure forms 1/2" or less in diameter to brackets, etc. 3.413

N 4,12 Rubber, neoprene, or KS-21112 and KS-19689 Coaxial Cables require 3.414
protection when securing to brackets, etc.

\ 4.13 Vertical form secured to vertical bracket should utilize 3.421
tape to prevent slipping.

b, 14 Forms run on woodwork should be secured with R-4065 3.4221] 6
Clamps spaced at 20" intervals. 3.4222
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VERIFICATION (Cont'd)

VERIFTONTLON [TEMS AND BRIEF STATEMENT Raference
OF ROV RTINS Par. Fig.
No. No .
‘.19 Tse T iber protection with R=4006% Clamp. 3.4231
4olb Forms nnder 3/4" diameter should he buile up with flher 3.4232¢ 7
strips or tape to fit securely.
4,17 Tvpes of wire, condition, and protectfon per Tahle A. 3.51
4,18 Protect all wiring from sharp edges. 3.52
§.19 Protect All wiring from abrasfon, 3.521
4,20 Yo wiring to he dressed taut across edges or-corners of 3.522
metalwork, protective stripsg, ntc.
4,21 Foam tvpe dialectrie coaxfal cables require protection. 3.53
4,21 M not hend cahbles beyond nommal bending radius. 3.531
4.23 SWl, N2, N3, D4 or DS dves not require protection except as 3.54
specified {n Paragraphs 3.52, 3.521, 3.522 and 3.57.
4,24 Rubher, neoprene and similar flexihble wire shall be protected from 3.55
motalwork, twine, clamps or clips when secured to bracketa, etc.
(no nvlon cahla tiles),
4.25 KS=11385 Wire ruquires protection when secured to hrackets or 3.56
atiu-r framework parts.
4.26h Fiorms pigsing through thin metal opening - protect, 3.57
4,27 Protection material not to cover up fire detection wire. 3.59
4.28 At keyshelf aprons with fiber escutcheons cables shall be 3.62
protected with fiher.
4.29 Keyshelf cables {n switchboards and desks shall be protected 3.63
by shent fiber.
4,30 Whero straps or clamps are used to sccure local cables, 3.64
place fiber under strap or clamp. If aylon ties are
used, protect with two layers of tape.
4,31 orytieet <eyshelf cables from cord weights and other 3.65
moviag parts.
4,32 Do nog use PVC Tape to protect Against moving parts 3.72
wiare chafing is possihle, or wherm: subjected to
proessures, or heat producing devices.
4.33 last two turns ol frilctlon tape applied at right 3.7
angles = apply one coat of shellac.
4.3 PVC Tape applied with an over-lap and last two turns 3.722
applied without any tenston. Do not shellac PVC Tape.
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VERIFICATION (Cont'd)
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VERIFLCATION [TEMS \ND BRIEF STATEMENT Reference
NF REOU TREMENTS Par. | Fig.
No. No .
2.35 M not PVC Tubing where heat producing devices could 3.73
come {n coatact.
4.36 PVC Tubing slip lengthwise has a minimum 1/2" lateral 3.731
over-lap.
4.37 Do not usc sheet fiber tu protect against oil dripping. 1.74
4.38 Use sheet fiber strips tu protect fomm from uninsulated 3.741
metalwork and twine or nylon ties used for securing.
4.39 When using R-4458 PVC Strips for protection, secure 3.75
lengths under 5" long.
4.40 Fiber escutcheons should be cut and fit around form to 3.76
provide proper separation of form and metalwork.
4,41 Use cable supports, brackets, etc., where practicable. 3.81 9,10,11
4,42 Where (Paragraph 1.8l) is impracticable, secure to adjacent 3.811
forms ovr cables that are secured.
} 4,43 Where forms are to be fasteneed to "L, U", and similar 3.812
brackets, use twine or nylon ties.
4,44 Support cable forms at approximately 20" intervals. 3.813
4,45 Where leads are not connected at unequipped positions 3.814
(other than tip of fomm) and rigidity is required, a PVC
should be secured to the detail.
4.46 Partially equipped fuse and lamp panel forms supported 3.82
midway between butt and tip. Additional support required
at tip when unequipped.
4,47 Use brackets to support forms serving relays, resistances, 3.822 13
and similar strip mounted apparatus where distance between
. apparatus pnsitions or butt of form exceeds 15".

. No arrows due to extensive changes.

{ Indicates requirement.

Engineering Planning Manager
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Installaticn Zagineering Handbook 8 Secticn OUU

.-Mestern Electric .

Falfoce Bitts: o= e T T BT o AR L, PR PRl L A‘ AT S R L e e T R R @1;@!’"" By “:ﬁéﬁu vgﬁﬂ?m-z% ety L
Rolling Meadows RM-4 Replacing Issue of
4-04-75

SECURING CABLE AND WIRE

BASIC INFORMATION

CONTENTS
1. GENERAL . Se CABLE ARRANGEMENTS
l.1 Scope of Section 5.1 On Cable Racks
1.2 General Information Pertaining to Ar- 5.2 At Turns From Cable Racks
rangement of Tools, Precautions, Veri- 5.3 Radii of Cable Bends
fications, Specs and Drawings and 6. VERIFICATIONS
Figures 6.1 Arrangement of Switchboard Cable and
2. INSTALLING EQUIPMENT Wire on Racks
2.11 Tools 6.11 Regular Runs
2.12  Supplies 6.12 Miscellaneous Runs
3. PRELIMINARY PLANNING FOR THE SECURING 6.13 Bending Radii
e OF CABLES 6.2 Securing of Switchboard Cable and
3.1 General Wire on Cable Racks
3.2 Cable Clips 6.21 Bar Type Cable Rack
4, SECURING CABLE AND WIRE
4.1 Bar-Type and Modified Ladder
Type Cable Rack -
4.2 Ladder-Type Cable Rack
4.3 Ladder-Type Cable Rack with
Snap-On Brackets
l. GENERAL 2.11 Tools
1.1 Scope of Section R-2195 Pliers, Side Cutting 8" (See Note 1)
! T . ' T ' R-2542 Remover, Clip, Cable :
B 1.11 ~ This section covers the basic informa- R-3208 Screwdriver, Cabinec, 3" (See Note 2)
tion concerning the securing of cable R-2118. Strap, Trunk :
~ “and wire to all types of cable racks. R-6443 Cutter, Diagonal
- —For detailed -information,see other R-3209 Needle, Insulated, Cable Sewing
sections of this handbook. R-2712 Strap, Web.
1.2 " General Information Pertainlng NOTE l: For cutting excess from clips when
_.Arranggment of Tools, Precautions, . . disposing of projecting ends.
Verification, Specs and Drawigg; and . FE
-~ - Figures . - - - NOTE 2: For mounting anchor clips.
1.21.... Refer to Section 1 of this handbook 2.12 Supplies .
for information pertaining to these o
. .items.., ... e e R-2916 Twine A
: R-3359 Tape, Gray Plastic Adhesive, 1/2"
2 __INSTALLING EQUIPMENT _ _ _ . . R-3428 Tape, Gray Plastic Adhesive, 3/4"
: j : RM-583101 Fiber Sheet, Gray, L/64" .
2.1 .. The tools and supplies generally- used P-409474 Protection Detail, Fiber Gray >
i for operations covered in the 300 (See Note)
| Series are as follows: KS-5370 Cable Clips

This section includes material from BSP's 800-614-152 and 800-614-158
Copyright, 1968, by American Telephone and Telegraph Company
Printed in U.S.A.

NOTICE: NOT FOR USE OR DISCLOSURE QUTSIDE THE BELL . .
SYSTEM EXCEPT UNDER WRITTEN AGREEMENT Printed in U.5.7¢
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Purchase:
Locally

Purchase:
Locally

NOTE:

Anchor Clips
Start Clips
Start Clips
Regular Clips
Regular Clips

Gray fiber details P-409474
are furnished on equipment.

If necegsary, these details

may be made of 1/64" gray
fiber, RM-591862, or requisi-
tioned from Installation Stock-
keeping.

Strap Iron for supporting cables,

1/8" x 1" per Figure 8, Section 320.

Carpenter’s Aprons (See Note)

NOTE: Aprons used to carry clips,
clip remover, bolts, nuts and

similar items.

PRELIMINARY PLANNING FOR THE SECURING

3.1

3.11

™3.2
3.21

3.211

OF CABLES
General

Plans for securing of cable must be
made before cables are run go that
anchor clips or cable retaining
brackets may be assembled on the
racks. g : .

Cable Clip (X5-5370Q)

Cable Clips per KS-5370 are to be
obtained prior to the Installatiom
start date. - -
Cable Clips can be obtained from
Installation Stockkeeping by for-
warding an Installer's Requisitionm.
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™3.22

3.23

b_,
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The Installer will be respousible for

ordering cable clips for existing
office additions and new offices.

NOTE:

ing vertical cable rums in
systems designed to have
ungecured cable runs (No. 5
Crossbar, etc.).

The Installer can obtain the required

amount of cable clips in either of

two ways:

(a) Kit 86 contains enough clips to secure

120,000 feet of cable.

(b) When the quantity of cable to be

secured does not require A complete 86

Kit or exceeds 120,000 fe’et, the

Installer can compute the approximate
amount of cable clips needed by refer-

ring to Table A, B, C, and D,

TABLE A

No. of A-l1 Anchor Clips
Width " Required Per Stock
Cable Length of Cable Rack

Rack Horizontal Vertical
5 15 24
10. .. Ll 27 . 44
12 om 53
15 36 63
20 50 84
25 60 101
30 _ 70 121

The Installer is required to
provide cable clips for secur-

s

P R T S

P
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TABLE B
RA-S, RD-S CLIP
CL

NUMBER OF CLIPS FOR OLD IingOR

FEET CABLE RACK CABLE RACK
1 to 4,000 100 100
5,000 200 200
12,000 200 200
13,000 200 300
17,000 200 300
18,000 300 400
22,000 300 400
23,000 400 500
27,000 400 500
28,000 400 600
29,000 400 600
30,000 500 600
32,000 500 600
33,000 500 700
35,000 500 700
36,000 600 700
37,000 600 700
38,000 600 800
42,000 600 800
43,000 700 900
46,000 700 300
47,000 700 1,000
49,000 700 1,000
50,000 800 1,000
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(W)

TABLE B (Cont'd)

OAVAVY)

RA-S, RB-S CLIP

]

NUMBER OF |CLIPS FOR OLD ; CLI§§WF°R
FEET CABLE RACK CABLE RACK
52,000 800 1,000
53,000 800 1,100
57,000 800 1,100
58,000 900 1,200
62,000 900 1,200
63,000 1,000 1,300
67,000 1,000 1,300
68,000 1,000 1,400
69,000 1,000 1,400
70,000 1,100 1,400
72,000 1,100 1,400
73,000 1,100 1,500
74,000 1,100 1,500
75,000 1,200 1,500
76,000 1,200 1,600
77,000 1,200 1,600
82,000 1,200 1,600
83,000 1,300 1,700
87,000 1,300 1,700
88,000 1,300 1,800
92,000 1,300 1,800
93,000 1,500 1,900
95,000 1,500 2,000




8 - 300

TABLE C
SA-S CLIP
R
NUMBER OF CLIPS FOR QLD CLIgszO
FEET CABLE RACK | CABLE RACK
1 to 9,000 100 100
10,000 100 200
16,000 100 200
17,000 200 200
18,000 200 300
25,000 200 300
26,000 200 400
27,000 200 400
28,000 300 400
33,000 300 400
34,000 300 500
38,000 300 500
39,000 400 500
42,000 400 500
43,000 400 600
49,000 400 600
50,000 500 700
57,000 500 700
58,000 500 800
60,000 500 .800
61,000 600 800
- 65,000 " TTU800TT | T 800
66,000 600 | 900
72,000 600 900
73,000 700 900
74,000 700 1,000
81,000 700 1,000
82,000 700 1,100
83,000 700 1,100
84,000 800 1,100
88,000 800 1,100
89,000 800 1,200
94,000 800 1,200
95,000 900 1,200
TGN www kelephonecdRBors.info 1.300

TABLE D
$B-S CLIP

i i

NUMBER OF ,CLIPS FOR OLD CLI§§WF°R
FEET CABLE RACK | (pprp raCK

1 to 14,000 100 100
15,000 100 200
19,000 100 200
20,000 200 200
24,000 200 200
25,000 200 300
34,000 200 300
35,000 ° 200 400
39,000 200 400
40,000 300 400
44,000 300 400
45,000 300 500
54,000 300- 500
55,000 300 600
57,000 300 600
58,000 400 600

64,000 400 600
65,000 400 700
74,000 | 400 700 ___
75,000 500 800
84,000 500 800
85,000 500 900
89,000 500 ° 900
90,000 600 900
94,000 600 900
95,000 600 1,000
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SECURING CABLE AND WIRE 5.121

4.1

4.11

4.12

4.2

4.21

4.22

4.3

4.31

4.32

4,33

Bar-Type and Modified Ladder Type
Cable Racks

The cable on Bar-Type, modified

ladder type (P33B202), and wide cable

rack (B41210065), 1s unsecured and

shall be placed in an orderly manner 5.13
so there will be adequate capacity

for all cables. The cables will lie
reasonably flat and shall not be

pulled to one side of the rack at

turns or bends.

The wires run with unsecured cable
shall be banded with two strands of 5.14
twine approximately every 36 inches.

Ladder-Type Cable Rack

Cables are secured to ladder~type
cable racks usually by clipping. See
Section 310 for details covering clip-
ping.

There are several conditions where
cable is secured to ladder-type cable
rack by sewing. See Section 320 in
this handbook for details covering 5.2
sewing. -
. 5.21
Ladder-Type Cable Rack with Snap-Omn
Cable Brackets

The high and low level transmission

leads in carrier systems shall not be

secured except to help the cable lay 5.22
reasonably flat on the rack or at

turn off points.

See Section 140 of this handbook
covering detailed information con-
cerning cable rack brackets.

A more detailed description of the 5.23
various cable rack types can be found
in Handbook 30.

CABLE ARRANGEMENTS 5.231

5.1

5.11

5.12

On Cable Racks

The arrangement of the cables on the
cable racks will have been predeter-
mined and the cable located in their
proper relative position when rum
in.

5.232

Cables in regular runs are given a
predetermined arrangement in the
cross-sectional views on the job
cabling plan drawings.
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300

Place oval and flat cables on edge

or flat depending on their position
as indicated in the crogss-sectiomal
views on the cabling drawings. Oval
cables will normally be placed on
edge unless they terminate in switch-
board or desks.

Cables in miscellaneous runs are not
ordinarily given a predetermined ar-
rangement on the job drawing. They
are installed in complete layers
across the width of the cable rack,
except when other arrangements are
indicated on the drawings.

On No. 5 Crossbar break off cables
from the cross-aisle racks through
both the cross-aisle and over-frame
cable rack to the frame upright.
Yhere the cross-aisle racks are
continuous as shown in Section 13A,
Bandbook 30, it is not permissible‘
to Tun cables on the over-frame
racks under the croas-—aisle racks as
they would interfere with the cables
breaking through the over-frame - .~
racks.

At Turns From Cable Racks.

The turning of cables from the cable

. rack, either through or off the side,

is determined when the cables are
run, as covered in other sections
of this handbook.

Cables are turnmed through the cable
racks when, under certain specific
conditions, the racks are directly
over the frames. Figure 1 illus-
trates the method of arranging and
grouping cables brought from the
cable rack in this manner.

Cables turned off the side of the
cable rack are to be arranged as
follows:

Make square turnoffs as illustrated
in Figures 2 and 3. Square turnoffs
as illustrated, result in a good
appearance with minimum effort.

Taper the cables across the cable
rack, as shown in Figure 4, where
cables can be arranged to break off
the rack in a uniform manner from
the near side of the rack. Tapering
the cables across the cable rack at
turn~offs results in a good
appearance, economical use of cables
and a minimum of blocking.
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- 300

FIG

FIG.

« 1 CABLES TURNED THROUGH CABLE RACK
(PAR. 5.22)

CABLES TURNING OFF THE RACK
[d ANY GIVEN LAYER SHOULD
OVER THE CABLES OF THE SAME
LAYER RATHER THAM UNOER THEM.

RP-11096

2 CABLES TURNED OVER SIDE OF CABLE
RACK
(PAR. 5,231)
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CABLES TURNED FROM CABLE RAXK AT
DISTRIBUTING FRAMES
{PAR. 5.231)

i
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|

KEEP LINE

OF CABLES AS

STRAIGHT AS *
PRACTICABLE

]

\J
\
|

e .- _ RP-9904

FIC; 4 TAPERED TURNOFF
(PARS, 5.231, 5.232)
5.24 Cables to be turmed upward as they
leave the cable rack are turned off

horizontally and then up so as not to
interfere with running other cables.

5.3 Radii of Cable Bends

5.31 Uniformity at all bends, turns and
offsets is to be maintained.

5.32 Bends are to be formed gradually by

hand so no excessive strain is placed
on the cable at any one point.
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5.33
5.331

300

. RP-12420A-L

pic. 5 TEMPLATE LAYOUT
(PAR, 5.3311) -

D ' " RP<12400B-1
PIG. 6 TEMPLATE :
(PAR. 5.3312)

Radii T late

Cable Bendin

"Too sharply bending or twisting a ca-
ble during a forming operatiom will
injure the ingulation. Install cables
so that bends are made on radii that
are equal to or greater than the mini-
mum bending radii permitted. A tem-
plate made of fiber or similar materi-
al, (cut to form a quadrant, a quarter
of a circle, with its radius equal to

. the minimum bending radius requirements

of the cable) may be used for laying
out and measuring bends,- Bend the in-
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- 5.3311

5.3312

- 5.3313

side cable of a run (or the cable
having the sharpest bend) to conform
to, or fall outside of, the curvature
of the template.

To make a template for 243A and smal-
ler cable, cut out & circle with a 6"
radius on & plece of fiber or card-
board, as illustrated in Figure 5.

At the same time draw circles using
the same center point with 4", 3'" and
1-1/2" radii,

5.3314

A

5.34

Cut out one-quarter of the circle as -

1{1lustrated in Figure 6,

Now for example, 1if 243A cable is to
be bent arcund a 90° turn, measure

6" each way from the corner junction
point of the cable racks and mark the
rack as shown in Figure 7. Then
place the template in position, as
shown, to form the arc which will be
the radius of the cable at the bend.

PLACE CORNERS OF
TEMPLATE ON §~ MAARS

ROTE = TEMPLATE

SHOWS MINIMUM
BENDING RADIUS
‘1‘1‘1‘1 O 243A CABLE
o
RP-12419-L
FIG. 7 USING TEMPLATE TO CONTROL

BENDING RADIUS
IPAR., 5.3313)
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. TYPE OF CABLE

-Round» '

ROVI!lju;wﬁn_'
Bend-‘on' Flat
of Cabla ™~
.-Bend. on &ln
of Cable::

Flct

- Bend on Flu:
of Cable .
Bend on Edge
of Cable ::

Where the first cable to be laid 18

on the far side of the 90° angle, add
to the minimm bending radius of one

cable the width of the other cables
which are to go on the rack., Thus if
ten 243A cables are to be laid, each
cable being 1.1" diemeter, add 9 x
1.1" or 9.9" to the 6" template."

This will give the location of the
inside of the first cable on the far
side of the turm.

All requirements are met when the
bending radii shown in Table E are
established, If necessary to use
smaller radii, reference to Section
100 of this handbook may indicate
some leeway on ascme codes’ at cables.

" .’ BENDING
“BADIUS

S

DIAM )
| Up to 1/2"
© Over 1/2'" to 1"’
Over 1"

3"
4"
§|I

p—
.

Bl

St e—

T
._._‘_3"
E »;!l 3u

R 1

8"
12"

Less than 1" o
1" to 1_1/2"' Q‘{ﬁ
1-1/2" and Over

i JER I

- TABLE E NORMAL BENDING RADII FOR

SWITCHBOARD CABLES
" (PAR, 5.34)

Y
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6. VERIFICATICNS
REFERENCE
VERIFICATION ITEMS AND BRIEE STATEMENT OF REQUIREMENTS Par.No. Fig.No.
5.1 ARRANGEMENTS OF SWITCHBOARD CABLE AND WIRE ON RACKS
6.11 Regular Runs
(e 6.111 Cables arranged according to predetermined arrangement in 5.12
cross-sectional views on job cabling drawings.
(p) 6.112 Oval cables normally placed on edge unless they terminate 3.121
in switchboards nr desks.
6.113 Cables on cross-aisle racks run over the over-frame cable 5.14
racke.
6.12 Miscellanecus Runs
(P} 6.121 Installed in complete layers across width of rack, except 5.13
when other arrangement is indicated on cable drawings.
6.13 Bending Radii
6.131 Proper bending radii used and uniformity maintained at all 5.31 8
bends, turns and offsets. 5.32
S.34
6.2 - Securing of Switchboard Cable and Wire on Cable Racks
. 6.21 Bar Type and Modified Ladder Type Cable Rack
6.211 Wires run with unsecured cable are banded with two strands 4.12
of R-2916 Twine every 36 inches,

- Indicat:s new or changed information

L

Vertical line at side of paragraphs
indicates requirements,

S aed

Engineering Planning Manager

(Installation)

Reason for Reissue:
Change to reflect Installer furnishing

all cable clips.

TCI Library www.telephonecollectors.info
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Section

12-16-71
Section 301
dated 10-17-63

Replaces:

SECURING CABLE AND.WIRE

MANNER QF SECURING CABLE AND WIRE

CONTENTS

1. GENERAL

1.1 Scope of Section

‘1.2 General Information Pertaining To
Arrangement of Tools, Precautions,
Verification, Specs and Drawings
and Figures ’

2. INSTALLING EQUIPMENT
3. MANNER OF SECURING CABLE

Clipping on Ladder Type Cable Racks
Clipping on Vertical or Inverted
Cable Racks

Sewing on Cable Racks

Securing Switchboard Cable in Power
Rooms

Secur ing Cable Splices

Securing Cable To Spiral Turns

4. CLAMPING ON CABLE RACKS

WL W W
U B

4.1 Clamping on Spiral Turns

4.2 Inverted Horizoantal Runs By
Auxiliary Supports
4.3 Vertical Runs By Auxiliary Supports

5. SECURING ON CABLE RACKS WITH CABLE RE-
TAINING BRACKETS

6. SECURING BETWEEN CABLE RACK AND BUTT
LOCAT ION

7. SECURING AT VERTICAL SIDE OF DISTRIBU-
TING FRAMES

8. SECURING AT HORIZONTAL SIDE OF DISTRI-
BUTING FRAMES

8.1 Along Transverse Arms With R-4265
Cable Ties .
8.2 Under Transverse Arms With U Clips

9. MANNER OF SECURING WIRES RUN WITH
SWITCHBOARD CABLE

10. VERIFICATION

1. GENERAL
1.1 Scope of Section

1.11 This section contains general
basic information, requirements
and methods, and reference to the complete
information, concerning the manner of se-
curring switchboard cable and wire on cable
racks by clipping or sewing.

1.12 All cables on ladder type cable
racks, except short multiple
cables in switchboards and desks and cables
supported by fanning rings or distributing
rings, shall be adequately secured to
supports, either by means of cable clips or
. twine.

1.2 General Information Pertaining To
Arrangement of Tools, Precautions,
Verification, Specs and Drawings
and Figures

1.21 Refer to Section 1 of this hand-
book for information pertaining to
these items.

2. INSTALLING EQUIPMENT

2.1 The tools and supplies normally re-
quired for the operations covered in
this section are covered in Section 300 of
this handbook.

3. MANNER OF SECURING CABLE
3.1 Clipping on Ladder Type Cable Rack

3.11 Secure cable on cable racks with
adjustable flat type clips
KS 5370-01 type when furnished, except where
special methods of securing are specified.

3.12 Where it is uneconomical to clip
because of irregular size of the
cable or access to the cable rack is too
limited to permit damage to the cable cover,
sewing is permitted..

3.2 Clipping on Vertical or Inverted
Easge Racks

3.21 Complete groups of cable on all new
vertical or inverted racks are to
be clipped. Arrange to obtain clips for
these racks if they have not been furnished.

3.22 Incomplete groups, except the
bottom layer, shall be securely
fastened with approvgd twine. -

3.23 Incomplete groups in the first
layer of cable on new vertical
racks must be clipped. °

3.3 Sewing On Cable Racks

3.31 Cable shall be secured by sewing
under the following conditions:

(a) On additions to runs previously
' Sewed or clipped where e -~
amount of cable to be added, the size, and
length of the run or the formatiom of the
present cables would make clipping uneco-
nomical or result in a poor appearance of
the finished run.

(b) On _incompleted groups of cables
zn vertical and inverte orl-

zontal runs excep e layer ~except Lthe layer resting agalnst

the cross strap.

(c) Where cables turn through the
Tack, cables are to be sewed to
the last cable rack strap, except on clipped
runs where this strap is a normal clip
location.

This section includes material from BSP's 800-614-152 and 800-614-158
Copyright, 1968-& 1968 respectively, by American Telephone and Telegraph Company
Printed in U.S.A.
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‘ CLAMP, ED-91987-30
(d) Where cables are not at right JUST ABOVE SPIRAL ;
) angles to supports and the angle a
is such to make clipping i1mpracticable. ’
=}
(e) Where cables are fastened to the iAiiaéngpeguﬁggEDpp;
underside {Flange sidey) of the - LIPPED :
rack straps.
(f) At intersections of cable racks FLOCR {

where cables meet or cross
(sewing permits spreading and arranging
cables to prevent excessive piling).

(g) Where no O or larger armored

4 cables and runs containing vari- CABLING TURNING TO
ous _sizes of armored cables are fastened to HORIZONTAL AT CEILING
the cable racks. ¢ OF FLOOR BELOW

(h) where access to cable racks is <:>

) ) considered too limited to permit
1nstalllpg clips with sufficient insurance
against incorrect assembly and consequent

FLOOR éf

h

possible damage to cables. . {
3.4 Securing Switchboard Cable in Power
Rooms .
J.41 Secure switchboard cable in power . ABLING TURNING TO
rooms by sewing. 2ggcé0§g?kAgU5T e
3.42 In rooms containing combinations
of Power Equipment Bays and Frames SPIRAL TQ BE SEWED
and other than Power Equipment Bays and. - BALANCE OF RUN CLIPPED.
Frames clipping is not permitted over such
equipment where a service hazard exists. : CLAMP,ED-91987~30_
Using clips over generator set rectifiers JUST BELOW SPIRAL
with open tops, generator control bays,
batteries etc. is considered hazardous to FLOOR
service. Consideration should be made for
future power equipment; these cables should ' o
be sewed to reduce the possibility of . -
service hazard in the future. <:>
3.5 Securing Cable Splices
g 3.51 On the portion of cable rums where FLOOR —
present or future cable splices r.
jare specified sewing is required. ) 4 —
&

-.6 Securing Cable To Spiral Turns

3.61 Sewing is required omn all spiral
and 90-degree double turas.

4. CLAMPING ON CABLE RACKs {

:
4.1 Clampi Spiral Turns

1 Clamping on Spira CLAMP, ED-91587-30 :

- 1,11 Clamps per ED-91987-30 should be #HST ABOVE AND BELOW ik
provided for spiral cable ruams E SPIRAL
as follows. -

o SPIRAL T

4,12 If the vertical cable run turns BALANéE 8FB§U:E:E?PPED

.to a horizontal position near the
ceiling of the floor below the one on which !
the spiral is located in Figure 1, View A,
one clamp should be placed immediately i
above the spiral.

;
4.13 If the vertical cable run turns fk——- ‘“
: .

e

to a horizontal position immedi- 1
ately above the spiral the clamp should be —
placed below the spiral as shown in
 Figure 1, View B.

4 (RP=17879-L)

4.14 If the spiral is placed in a
straight vertical rum, So that <:)
the run continues the distance between ftwo
iadjacent floor lines or more beyond the1
spiral in both directions, a clamp should . .
1bg placed directly above and below the FIG. 1 ARRANGEMENT OF CLAMPS ON SPIRAL
'spiral as shown in Figure 1, View C. CABLE (PARS. 4.11 to 4.14)

TCI Library www.telephonecollectors.info
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1.15 Supplementary clamps are not
required on horizontal spirals
or 90° double turns.

4.2 Inverted Horizontal Rumns by Auxiliary
Supports

4.21 Inverted horizontal cable runs
are to be equipped with auxiliary
supports as shown in Figure 2. These
auxiliary supports are to clamp the cables
firmly but should not be so tight as to
distort the cables.

4.22 Place supports on all underhung

sewed runs and on all underhung

clipped rums or portions thereof which are

three or more clips in depth. —

. -y

4.23 Space the supports along the run

at approximately 10'-0" intervals

for runs less than 100 square inches in ap-
proximate cross-sectional area and at ap-

proximately 6'-Q" intervals for larger runs

o

4.3 Vertical Runs by Auxiliary Supports
’ o
3.31 Place auxiliary supports on

vertical runs as indicated on
cable plan drawings, when furnished in the
Job specifications. See Figure 2.

4.32 On additions to existing sewed
vertical runs, clamps per

ED-91987-36, when furnished in the job -

specification, should be added wherever the
pileup including the addition exceeds ap-

proximately 4". -
HANGER CLIP
(P-406395)
5/8"-11 THD, ROO FOR 1-1/2" STRG.
(P-406396)
FOR 2"

5/8" -11 HEX. NUT
~CABLE RACK

STRG.

8 INVERTED
BB CABLE RUN

st o N
¥ W W
3/8" x 1-1/2" BAR FOR _‘tﬁff”/"
D OF ROC SHOULD

5", 10" & 12" RACKS,

/2" x 2" NOT PROJECT SQ AS
BAR FOR 1'-3" RACKX OR TO SECOME AN
LARGER ACCIDENT HAZARD,
SEE TABLE A,
S{ZE OF PJECE PART
RACK NUMBER
10" P-401760
12" P-41173S
113" P-401761
1!-8" P-401762
2'-1" P-401763
TABLE A

FIG. 2 AUXILIARY SUPPORTS

(PARS. 4.2, 4.3)
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4.33 Inverted horizontal cable runs
which are three or more clips in
depth should be equipped with auxiliary
supports.

S. ON CABLE RACKS WITH CABLE RETAINING
BRACKETS

5.1 Cables are secured with cable re-
taining brackets on horizontal cable
racks only when called for in the job
specifications. Cables placed in cable re-
taining brackets are not to be otherwise
secured except in certain locations such as
at turns and intersections where they are td
be sewed. See Section 330 of this handbooli_.l

8. BETWEEN CABLE RACK AND BUTT LOCATION

8.1 Cables between the cable rack and thef -
butt location, are to be secured to
the supports at frames, bays, racks and
switchboards. See Section 340 of this
handbook for detail information. -

7. AT VERTICAL SIDE OF DISTRIBUTING FRAMES

7.1 Cables on the.vertical side of all
distributing frames are to be
secured with R-4265 Nylon Cable Ties. -

8. AT HORIZONTAL SIDE OF DISTRIBUTING FRAMES «
WITH NYLON CABLE TIES AND U CLIPS

8.1 Along Transverse Arms With R-4265
Nvlon Cable Ties

3.11 Cables passing from the vertical
gside of distributing frames to the
terminal strips on the horizontal side are,
ordinarily, to be secured to and along the
transverse arms with R-4265 Nylon Cable Ties.
Refer to Section 340 of this handbook. -~

8.2 Under Transverse Arms With U Clips

8.21 Cables passing along the hori-
zontal side of distributing
frames are, ordinarily, to be secured under
the transverse arms with U clips. Refer to
Section 340 of this handbook.

8. "MANNER OF SECURING WIRES RUN WITH
SWITCHBOARD CABLES

9.1 Secure wires run with switchboard
cables in the same manner as the
switchboard cable with which they are run.

¢
2707¢,
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10.

301

VERIFICATION

VERIFICATION ITEMS AND BRIEP STATEMENT OF REQUIREMENTS

10.01 Incomplete groups on vertical and inverted horizontal runs
secured with approved twine (except bottom ;ayer)

10.02 Incompleted groups on the bottom layer of vertical and inverted
horizontal runs secured with clips in regular manner using
start or regular clips ascending to the size of the group.

3.23

10.03 Cables at splices are to be secured with twine.

3.5

10.04 Sewing is required oo all spiral and 90° double turms.

3.6

10.05 If the vertical cable rum turas to a horizontal position near
the ceiling of the flow below the onme on which the spiral is
located one clamp should be placed immediately above the spiral.

1A

10.06 If the vertical cable run turns to a horizontal position
immediately above the spiral the clamp should be placed below
the spiral.

4.13

1B

10.07 If the spiral is placed in a straight vertical rum, so that the

run coantinues the distance between two adjacent floor lines eor
more beyond the spiral in both directions a clamp should be placed
directly above and below the spiral.

1C

10.08 On inverted horizontal runs equipped with supports cables will
be firmly clamped but not distorted.

4.21

10.09 Supports will be placed on all underhung sewed or clipped rumns
three clips or more in depth.

10.10 Supports will be placed at 10 feet intervals for runs less than
100 square inches in cross-sectional area and at 6 feet inter-
vals for longer ruas.

10.11 Auxiliary supports on vertical ruas will be placed as indicated
on cable plan drawings.

4.31

10.12 On additions to existing sewed vertical runs, clamps will be
" added whenever pile up including addition exceeds approximately
47 .

10.13 Inverted horizontal cable runs three or more clips in depth
will be equipped with auxiliary supports

4.33

10.14 Cahles are secured with cable retaining brackets on horizontal
cable racks only when called for in the job specifications.

10.15 Cables between the cable rack and the butt location are to be
secured to the supports at frames, bays, racks and switchboards

10.16 Cables on the verti

cal si 11 distributing frames are to
be secured witb R-4265 XNy e Ties,

Arrowed lines indicate new
or changed information. N

Vertical line at side of paragraphs
indicates requirements.

Assistant Mansxger
Common Installation Engineering

Reason for Reissue:
Extensive change
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SECURING CABLE AND WIRE SEWING

CONTENTS

GENERAL
1 Scope of Section
2 General Information Pertaining to
Arrangement of Tools, Precautions,
Verifications, Specs and Drawings and
Figures
1.3 Specific Precautions
2. INSTALLING EQUIPMENT
3. ARRANGEMENT AND GROUPING OF SWITCHBOARD

1.
1.
1.

SECURING BY SEWING

Starting Stitch

Kansas City Stitch

Ending Stitch

Sewing On Additions

Sewing Miscellaneous Runs of Cable
Securing Cable At Turning Points
Sewing Wire Run With Cable, Shielded
and Rubber Covered Wire and Local

o e e e .
NN AR

4
4
4
4
4.
4
4
4

CABLES Power Cable Forms
4.8 Splicing Twine
S. VERIFICATION
S.1 Sewing
1. GENERAL 1.3 Specific Presautions
1.1 Scope of Section 1.31 Sewing twine may break if given a

1.11 This section covers the securing of
switchboard cable and wire on cable
racks by sewing with twine.

1.111 "Wire' or "wires' as used in this
section cover all codes of bulk wire
ordered in installers cable running lists
including flexible cordage such as KS-15141
and X5-15143.

1.12 Sewing is an approved method for
securing cables when cable clips

or cable rack brackets are not specified or
where the use of clips or cable rack brackets
is not practicable. Sewing is also used where
cables in retaining brackets will not other-
wise retain their position and where clipping
is not permitted as covered in Section 301

of this handbook.

1.2 General Information Pertaining to
the Arrangement of Tools, Precautions,
Verifications, Specs and Drawings

and Figures
Refer to Section 1 of this handbook

for information pertaining to these
items.

l1.21

quick jerk or if one strand is
pulled tighter than the other.

Particular care should be taken

to avoid eye injuries due to the
breakage of twine when sewing cables which
are located at or slightly above eye level
and especially when performing this opera-
tion in congested places. Safety glasses
are to be worn at all times. See Handboock 0O
for details.

1.32

1.33 Avoid cuts and bruises by tightening
with a steady pull. Protect hands
as necessary using a 1" compress, piece of
adhesive tape, or R-4248 Fingerless Leather
Gloves.
1.34 Avoid placing tools, material or
other objects on cable racks, ladders
or scaffolding where they may be acc1dentally
pushed off or fall on those below. Keep tools
in cases provided for them.

Observe the condition of the cable
and wire as it is being grouped

and secured and repair any damaged insulation.
See Section 140 of this handbook.

1.35

This section includes material from BSP 800-614-152

Copyright,

1979 by American Telephone and Telegraph Company

‘Printed in U.S.A.

NOTICE - NOT FOR USE OR DISCLOSURE QUTSIDE THE BELL

SYSTEM EXCEPT UNDER WRITTEN AGREEMENT

Printed in U.S.A.
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2. INSTALLING EQUIPMENT

The tools and supplies generally used
for operations covered by in this
section are covered in Section 300 of this
handbook.

3. ARRANGEMENT AND GROUPING OF SWITCH-
BOARD CABLES
3.1 Place the maximum number of cables

under a stitch, space the stitches
and use the number of strands of twine as
shown in Figure 1.
3.2 Not placing the maximum number of
cables under a stitch or the se-
curing of cables to cable rack cross straps
more often than specified does not neces-
sarily improve the quality of the job but
may cause additional work on subsequent
additions.

4. SECURING BY SEWING

4.1 Starting Stitch

4.11 Make the starting stitch on cable
rack as shown in Figure 2 when
securing the first group of cables. Place
the stitch approximately 3/4" from the
outer edge of the cable rack stringer. The
knot should be in the center of the strap

when the stitch is tightened.

4.2 ""Kansas City" Stitch

4.21 The "Kansas City* Stitch is used

when sewing cable to cable rack
straps, cable brackets, or to supports. This
stitch is made as a continuation of a start-
i ing stitch,

4,22 Use the method shown in Figure 3
to make the Kansas City stitch.

4,23 Determine the number of cables to
be placed under the stitch from

Figure 1.

4.24

After completing each stitch, place
the ends of the twine so that they
will not interfere with running in additional
cables. Keep the line of the stitches straight
on the center line of the cross strap as shown
in Figure 4.

4.25 To sew a succeeding layer to a

lower layer of cables, loop the
twine back across the cables in the lower
layer and continue according to the method
shown in Figure 5. '

TCI Library www.telephonecollectors.info

4.3 Ending Stitch
4,31 Two methods of ending the Kansas

City stitch when sewing cables
to cable rack straps, cable supports or cable
brackets are illustrated in Figure 6. Use
the Hawthorne knot except where a small group
of cables requires a more secure fasterning
than can be obtained by this knot, in which
case a square knot should be used.

4.4 Sewing on Additions

4.41 When cables are added to ar exist-
ing run sewed at every strap, sew
the additional cables in accordance with the
requirements of this section. Where existing
cables are sewed at every other strap, the
added cables are to be sewed in the same
manner as the existing cables. Fasten the
starting stitch to the stitches holding the
last cable of the present run, looping the
starting stitch around the old stitch.

¢

4.42 To sew additional cables to runs
previously wire clipped, secure

starting stitch under wire clips.

4.5 Sewing Miscellaneous Runs of Cable

4.51 Arrange the stitches in miscellane- »
ous gzuns as illustrated in Figure 7. j

4.511 When seﬁing the first layer, place

the number of cables under a stitch
according to the table in Figure 1 and loop
the stitches the same as when sewing regular
runs as illustrated in Figure 3.

4,512 When sewing the second layer, place
the number of cables under a stitch
according to Figure 1. One of two conditions
will be found in making the loop at the end

of each stitch. Make the loop of each stitch
as descrihed for the condition at that point..
4.5121 One condition is where the loop

falls at a point such as at (A) in

‘Figure 7 where the stitch of the first layer

loops under the cross strap. Loop the twine
through the stitch of the first layer as
illustrated at {A) in Figure 7.



4.5122

(B) in Figure 7, where the stitch of the
first layer does not pass under the cross
strap.
layer and under the cross strap as indicated
at (B) in Figure 7.

4,513

When sewing layers above the second
layer, arrange the length of each
stitch so the twine at the end of the stitch
will loop through the stitch of the preceding
layer in line with a loop or a series of
loops the first of which passes under the
cross strap as at (A) in Figure 7. Form and
B end the stitches and loops in the same

manner as when sewing a regular cable Tun as

illustrated in Figure 6.

The second condition is where the
loop falls at a point such as at

Loop the twine through the first

-
— SWITCHBOARD CABLES TQO BE SEWED UNDER 1 STITCH
Horizontal Vertical or Inverted No. of Sew at| Sew at
Cable Resting Runs | Horiz. Rums (See Note 1) Cables Every Every
Type Size Cni On On On Under Strap { 3rd Strap
Round| Edge| Flat | Round |} Edge | Flat 1 Stitch{ (See Note Z)
Round Up to 1/2v X 6 X
Over 1/2" to 3/4"| X 5 X
" 3/4" to 1" X 3 X
1t 1" x 2 x
Up to 1/2" X 5 X
Over 1/2'" to 3/4" X 2 X
" 3/4" X 1 x
Oval All X 6 : X
All 2 Cables Wide X 10 X
] (See Note 3)
' All X 3 X
All 1 Cable Wide X 5 X
Flat All 1 Cable Wide X |X 5 X
All 1 Cable Wide X X S X
Misc. Mixed The number of cables under one stitch should be the maximum shown
above for the largest size cable under each stitch. For oval
cables use the largest dimension to determine the number of cables
to be included under a stitch.
NOTE 1: Applies only to small installations, where due to the limited number of cables,
flat type clips are not provided.
All new vertical or inverted horizontal runs except as covered above are to be
clipped as covered in Section 312. Arrange to secure clips for these.runs if they
have not been furnished.
On additions when the pileup (including the added cables) exceed 4" the run should
be equipped with clamps per ED-91987-01 when called for in the job specification.
NOTE 2: Use 2 strands of twine for sewing all horizontal and vertical runms.
' Use 2 strands of twine for sewing inverted horizontal runs when the ultimate depth
is less than 8". Use 4 strands when the ultimate depth is 8" or more.
NOTE 3: Where it is difficult to hold ten cables in place and sew them under one stitch, it
! is permissible to split the group of cables and sew them four or six cables under
! a stitch.
FIG. 1 SWITCHBOARD CABLE SEWING REQUIREMENTS
(PARS. 3.1, 4.23, 4.511, 4.512)
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DOUBLE A é,anm;n DOUBLE LOOP END PLACE FREE ENDS
of R-2916 twine, BACK ON ITSELF, THROUGH LOOP.
EVEN UP ENDS AND

PASS LOOP UNDER

THE STRAP,

HOLD IN POSITION

PULL OUT SLACK,
A

@ (RP-11392-A)

FIG. 2 STARTING STITCH ’
(PAR. 4.11)

PLACE FREE ENDS
UNDER STRAP

PULL OUT SLACK J
AND HOLD WITH -

TRY TO AVOID CROSSED
STITCHES UNDER STRAP

REMOVE SLACK BY PULLING - S T
UP AND TO THE RIGHT. A K
KEEP LOOP BACK OF CABLE. L

TIGHTEN STITCH BY
PULLING TO RIGHT &
ORAWING LOOP
TO TOP FRONT EDGE
OF CABLE. REMOQVE
SLACK & TIGHTEN
STITCH WITH A STEADY
EVEN PULL.

FIG. 3 KANSAS CITY STITCH
(PARS. 4.21, 4.511)

J/‘ S }
J {RP-1i392~8) .
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HB 8 .

KEEP STITCHES STRAIGHT
ON CENTERLINE OF STRAP

| o}

MAKE LOOP NEAR ENO
WHEN PULLINS TWINE
UNDER STITCHMES THAT
ARE ALREADY MADE.

TWINE LOOPED BACK
WIiTH XNQT READY
TO BE PULLED TIGHT.

TWINE LOOPED BACK AND
KNOT PULLED TIGHT READY
4 FOR NEXT LAYER OF CABLE.

A -

FIG. 4 FIRST LAYER
(PAR. 4.24)

TCI Library www.telephonecollectors.info

" SECT.AA

PLACE TWINE
back of knoT oF
THE STITCH IN
LAYER BELOW.

FIG. S5 SECOND LAYER
(PAR. 4.25)

SQUARE XNOT FOR ENDING
STITCHES. PULL TIGHT
ANO CUT OFF ENDS.

STARTING
STITCH ENDING STITCHES. PULL —
RP-12378-C TIGHT AND CUT OFF ENDS

FIG. 6 METHOD OF ENDING STITCHES
(PAR. 4.31, 4.513)



4.6 Securing,Cable at TUrningiPoints

4.61 Sew cables to supports provided at ]
turns in the same manner in which

they are sewed to cable rack cross straps.

See Figure 8.

4.62 Cables on horizontal runs will in

general be sewed at every third
strap. On turns in the same plane, sew
cables at straps adjacent to start and com-
pletion of turn and at such intervals in
turn as will insure the cables retaining
their proper position.

4.63 Where cables turn off of cable
racks and the last cross strap
before the turn is not a normal sewing loca-
tion (See Figure 1), sew cables to this strap
to insure cables being secured at the last
cross strap before the turn off.
4.631 On layers other than the bottom
layer secure cables to several
adjacent cables at the position of the cross
strap before the turn with a hand of two
strands of R-2916 Twine made with a starting
stitch and ended in a square knot.
4.632 Stitches or bands placed at turn
off points need not be continued
above the layer where the last cables turn
off.

4.64 Where cables turn through the rack
and the last cross strap is not a
normal sewing location, sew the cables to

this strap.

(A) 8)

4.641 Stitches on these straps need not
be continued above the layer where

the last cables turn through the rack.

4.7 Sewing Wire Run With Cable, Shielded
and Rubber Covered Wire and Local
Power Cable Forms

4.71 Secure wires run with switchboard

cable in the same manner as the
switchboard cables with which they are
associated.

4,72 Place wires between cables, as far

as practicable, so they will be
protected by the regular cables with which
they are associated.

4.73 Sewed local pawer cables, which are

run separately, should be installed
in the same manner as switchboard cables of a
similar size.

4.74 Sew shielded wire in the same
manner as switchboard cable.

4.75 When sewing all rubber covered wire
such as KS-15141 and XS-15143 flexi-

"ble cordage, place pieces of fiber cut from

P-409474 or 1/64 gray sheet fiber RM-583101
around the wire and locate it centrally under
the stitch to prevent the twine cutting into

the insulation. Use R-3428 gray plastic tape
if fiber is not available. -

(8) (8) o )

| |

(mp—1421-L)

FIG. 7 METHOD QF SEWING RUNS OF MISCELLANEQUS CABLE
(PARS. 4.51, 4,5121, 4.5122, 4.513)
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7 320

LOCATE SPLICE SO IT WiLL NOT INTERFERE
WITH THE MAKING OF STITCHES

NEW TWINE
LOOPED

2

PASS ENDS OF OLD
TWINE THRU LOOP
OF NEW TWINE

= OLD HERE WHILE PULLING
% {3~7 ON NEW TWINE WITH RIGHT
' HAND AS SHOWN
0“\

@

‘(n;;:uaz)

FIG. 8 SEWING CABLE TO SUPPORTS AT TURNS

“\

cuT oFF ENDS R
(PARS. 4.61) CLOSE TO KNOT. %& 4
- THE COMPLETED KNOT :
{Ar-s070-0)
' FIG. 9 SPLICING DOUBLE STRANDS OF TWINE
4.8 Splicing Twine v (PAR. 4.81)
4.81 Splice twine as shown in Figure 9 whenever it is too short or when it breaks. If

possible, make the splice where it will not be seen and where it will not interfere
with the making of stitches.

5. VERIFICATION

VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS

REFERENCE
Par. No. Fig. No.
5.1 Sewing
(P} s5.101° Starting stitch properly made. 4.11 2
(P) 5.102 Starting stitch approximately 3/4" from edge of © 4.11
cable rack and knot centered.
(P) 5.103 Kansas City Stitch properly made. ’ 4,21 3
5.104 Proper number of cables under stitches. 4.23,3.1 1
fP) 5.105 Miscellaneous runs properly sewed. 4.511 7
s.513
(P} 5.106 For first layer, proper number of cables under 4.511 1§3

a stitch according to Figure 1.
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VERIFICATION (Cont'd)
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"8 - 320 8

VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS

REFERENCE
Par. No. Fig. No.
5.1 Sewing (Cont'd)
(p) s5.107 For second layer, proper number of cables under 4.512 1

a stitch according to Figure 1.

5.108 When the loop falls at a point, as at point (A) in 4,5121 7
Figure 7 and the stitch of the first layer loops

under the cross strap, loop the twine through the stitch of

the first layer as illustrated at (A) in Figure 7.

5.109 When the loop falls at a point, such as at (B) in 4.5122 Al
Figure 7 and the stitch of the first layer does not ‘

pass under the cross strap, loop the twine through' the first

layer and under the cross strap as indicated in Figure 7 at (B). .

5.110 Layers above the second layer sewed so that the twine | 4.513 6, 7
at the end of the stitch will loop through the stitch

of the preceding layer in line with a loop or series of loops,

the first of which passes under the cross strap as at {A) in

Figure 7.

5.111 Cables at turning ﬁoints secured as follows:

5.112 Cables sewed to supports'provided at turns in same 4.61. 8
manner used tO sew at Cross straps.

5.113 Cables at turns secured at start and completion of b 4,62
turn and at such intervals in turn to insure cables

retaining their proper position.

5.114 Cables which turn off or turn through the rack sewed 4.63
to last cross strap before turn where this strap is or

not a normal sewing location. o "4.841

5.115 Shielded wire sewed in same manner as switchboard 4.74
cable.

5.116 Protect rubber covered wire such as KS-15141 and . 4.75
KS-15143 flexible cordage with 1/64'" fiber at all

sewing points.

5.117 Twine spliced properly. 4.81 9

{(p) 5.118 Splice placed where it does not interfere with 4.81 9

stitches; concealed if possible.

[

Vertical lines at side of paragraphs
indicates requirements.

Engineering Planning Manager

(Installation)

Reason for Reissue:
Removed reference to lead covered cable
and No. 12 Twine.
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Installation Engineering Handbook 8
Western Electric
Rolling Meadows RM-4

Section 340
2L98-30

Replacing Issue of
10-20-78

SECURING CABLE AND WIRE

FROM RACK TO BUTT LOCATION

CONTENTS

1. GENERAL
1.1 Scope of Section
1.2 General Information Pertaining to Ar-

rangement of Tools Precautioms,

Verification, Specification,

Drawings, and Figures

2. INSTALLING EQUIPMENT

2.1 Tools and Supplies

3. SPECIFIC PRECAUTIONS

4, CABLE ARRANGEMENT

4.1 Cable Arrangement from Cable Rack to
Cable Butt Location

5. SECURING SWITCHBOARD CABLE AND WIRE

FROM THE CABLE RACK TO. THE BUTT LOCATION

5.1 General

5.2 Securing Switchboard Cable at Frames,

Bays, Racks, and in Switchboards

5.3 Securing Switchboard Cable and Wire at
the Vertical Side of Distributing Frames

5.4 Securing Switchboard Cable to Brackets
at Crossbar Single Sided IDF and TRDF
by Sewing

5.5 Securing Switchboard Cable Running Under
and Perpendicular to Transverse Arms
at the Horizontal Side of Distributing
Frames

5.6 Securing Switchboard Cable and Wire
Along Transverse Arms and Similar
Supports

6. VERIFICATION

6.1 Arrangement of Cable and Wire From
Rack to Butt Location

6.2 Securing Switchboard Cable and Wire
On Racks, Frames, Bays, and inm Switch-

, boards
1. GENERAL 1.12 The arrangement of cables passing
along through the various equipment
1.1 Scope of Sectiom is shown on the cable plan drawing covering
the particular equipment.
1.11 This section covers the securing of

cable and wire from the cable rack
to the butt location, to supports at dis-
tributing frames, bays, racks, and switchboards.
1.111 The term "Frames' as used in the
text of this sectiom refers to frames
other than distributing frames, When refer-
ence is made to distributing frames, they will
be shown as "Distributing Frames'.
1.112 Each figure in this section illus-
trates only conditions to which re-
ference is made in the text of this section
and is not to be considered as requirements for
other conditions that may be involved or illus-
trated.

1.2 General Information Pertaining to
Arrangement of Tools, Precautions,
Verification, Specification, Drawings, and

Figures

1.21 Refer to Section 1 of this handbook
for information pertaining to these
items.

2. INSTALLING EQUIPMENT

2.1 Tools

R-4266 Tool, Fastening, Cable Tie
R-4827 Tool, Fastening, Cable Tie <«

This section includes material from BSP's 800-614~152 and 800-612-153
Copyright 1968, by American Telephone and Telegraph Company

Printed in U.S.A.

NOTICE -~ NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL

-SYSTEM EXCEFPT UNDER WRITTEN AGREEMENT

Printed in U.S5.A.
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2.2 Suppliee

R-2916 Twine

EM-583101 FiSer Sheer, Gray, L/64"™
R—42€5 Cable Tie, Nelon

List 2 for Z'™ Max Cables Diameter:

List 3 for 3'" Max Cables Digmeter

Lisz 4 for 4" Max Cables Diameter

3. SPECIFTIC PRECAUTTIDNS

3.1 Precautions which are not specific

to a particular operation but which
are to be observed in comnection with the
various operations performed, as covered in
this section, are:

3.11 Avoid using clip~on cable rack
brackets installed on cable racks
as a support. They may be dislodged by a pull

or jerk.

3.12 Sewing twine may break if given a
quick. jerk or if ome strand is pulled
tighter than the others.

3.13 Avoid cuts and bruises by tightening
stitches and knots with a steady
pull of the twine.

3.14 Avoid placing tools or other objects

on ladders or scaffolding where
they may be accidentally pushed off or fall on
those below. Keep tools in case provided for
them.

3.15 Handle cable and wire carefully so
the shape and condition of the cable
and wire will not be altered.

3.16 Exercise the greatest care at all

times in working offices to guard
against fuse service hazards as blowing fuses,
breaking off wires, and crossing terminals on
equipment in service.

Shielded wire must be handled with
extra precsution at the rear of fuse
panels as the grounded shield is a potential
service hazard at such points.

3.161

NOTE: Ensure that the ends of all
cables and wires in the
vicinity of live equipment are taped
when securing from the cable rack
to the butt location. See Section
200 for applying tape to the ends

of the cable.
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I.162

Take extrz care at frames with ex~
posed wiring amd switches ta prevent
cables and wires from damaging the equipment
ar wiring.

F.2 Provide adequat= protecticm as covered

in Sectiom 131 of this handbook, at
corners, uprights, aund sharp edges of ironwork
sa that the insulation af switchboard cables
and loose wires is not damaged.

3.3 Cbgerve the coudition of the insula-

tion of cable and wire as it is being

grouped and secured amd repair any damaged in-

sulation. Refer ta Sectiom 16§ of this hand-
book.
3.4 The practice of waxing cable forms

has been discontinued by the Instal-
lation Organization. Older types of cables

which have untreated textile insulated conduc~ .
tors (6000 Type, etc.) shall be recabled rather
Should it be necessary to replace

than rewaxed.
existing waxed cables, the Installer shall in-
form the Telephone Company of this condition
and request authorization for the replacement
of the cables involved.

3.5 All R-4265 Cable Ties must be secured
- with an R~4266 or R-4827 Cable Tie

Fastening Tool,

3.51 Excess "tie ends” protruding through
the "tie head" of R=4265 Cable Tie
shall never be cut off by any cutting instru-
—ment other than R~4266 or R-4827 Cable Tie
Fastening Tool.

3.52 After cut off with the tool, the

tail of the tie should, in general,
be flush or slightly below the head. In no
case shall the tail extend more than 1/32"
beyond the head.

3.53 See Handbook 9 for proper use of
R=4266 and R-4827 Tool.

4. " CABLE ARRANGEMENT

4.1 Cable Arrangement from Cable Rack to

Cable Butt Location

4.11 The arrangement of cables between

the cable rack and cable butts shall
agree with the cable plan drawings for that
type of equipment.

™,



4.111 When necessary to bend cable, refer
to Section 300 of this handbook for
bending radii.

4.1111 Cenduit or 2" x 4" lumber with edges

rounded placed at cable break-off
points as a temporary support will serve as an
aid in maintaining the proper radius and
uniformity of the cable bends at verticals of
distributing frames.

4.112 Arrange cables so as to permit the
installation of the cables for the
ultimate equipment.

4.12 Secure cables to new frames, bays,
racks, switchboards, and verticals of
distributing frames in accordance with the in-
formation shown on the equlpmnt cabling plan
drawings.
4,121 Cabling plan drawings required may
not always be ordered by the Engineer

on Telephone Company, or on additions to Western

Electric engineered jobs. The following list
of cabling plan drawings for the more commonly
encountered types of equipment is provided for
convenience in ordering the required drawings
in these cases.

Distributing Frames

ED-26990~-12 No. 5 XBAR Arrangemeat for Pro-
tector Mountings

ED-10233-01 Step-by~Step Wall Type MDF

ED-91236-01 Common Systems Arranged for Pro-

. tector or Jack Mtgs

ED-92879-11 Common Systems~MDF

ED-10537-~-12 Manual Switchboard

ED-90290~10 Common Double Sided Protector
Frame

ED-30731-01 Step~by-Step Single Sided Pro-
tector Frame

ED-61059-01 Toll Teat Protector Frame and
IDF

ED-10422-10 Manual Switchboard IDF

ED-20524-01 Panel IDF

ED-20838-01,02 Panel and Step-by-Step IDF

ED-30333-01 Step-by-Step CDF

ED-61893-10,11
ED-66573-10,11

“Toll CDF

701B and 711B PBX CDF

ED-65286~-10 Common PBX Distributing Frame
ED-65776-01 740E PBX Distributing Frame
ED-30140-01 Step-by-Step Double Sided TRDF
ED-31218-10 Step-by-Step Single Sided TRDF

ED-25341-10,11

No. 1 Crossbar LDF and TRDF

ED-26337-10 No. 1 Crossbar MRDF (Arranged
for AMA)

ED-68654-10 Toll TRDF

ED-25256~10 No. 1 Crossbar District Junctor

Grouping Frame

TCI Library www.telephonecollectors.info

Fuse Boards

ED-90798-02,11 Relay Rack Mounted and Bus
Arrangement 1 Beam and Channel
Type Relay Racks

Relay Rack Mounted Bulb Angle
Relay Racks

ED-26589-12,13 No. 5 Crossbar PRTD
ED-95171-01,10 Typical Fuse Board Cabling
24-92137-10 Duct Type Fuse Board

ED-91203-01

Relay Racks

ED-3C085-10 Duct Type, Unequal Flange
ED-92224-10,11 Bulb Angle Type~Typical Cabling
ED-26629~-10 Crossbar Relay Racks
ED-90976~10,11 Channel or I Beam Type-Direct
Cabling to Units or Individual
Mounting Plates

ED-10537-12 Manual Systems No. 11 Switch-
board, MDF to Relay Rack and
Misc.

Register Racks

ED-26232-01 No. 5 Crossbar MR Frame

ED-90587-10 Common Systems MR Frame

. ED=30113-02 Step~by-Step TR Rack
ED-91432-01 Common Systems TR Cabinet
ED-26498-10,11 No. 5 Crossbar TR Frame

& 12

Step-By-Step

ED-30791-10 Step-by~-Step Systems

Switchboards

ED-91118-01 Common Systems, Miscellaneous
Cabling in Switchboards

ED—61651-01 Running Box and Roof Cabling in
3B and 3C Toll Switchboards

4.13 Cabling plan drawings are not
ordinarily ordered by the Engineer
for additions to existing frames, bays, racks,
switchboards, and verticals for distributing
frames. In such cases, where practicable,
the present cabling arrangement should be
followed as a guide for the method of cabling.
However, the current requirements should be
met, such as bending radii, protection of
cables at points where .they break sharply
over the edge of the cables rack structure,
method of securing, etc., irrespective of
any such deviation in the existing cables.
1f there is any question as to the advis-
ability of following the existing cabling
arrangement, refer to the drawings. Order
drawings through the regular channels.



4.14 Cable brackets furnished but not with twine as shewn in Figure 2. Split the
used to support cables in partially cables into two equal groups when coming from

equipped bays should be left as a permanent one direzzi:z. ales 2% Izom both

part of the frame or rack. Brackets which are direczicns, spiiz zables in zroups accor-

bolted on should be installed in the specified ding te the Zirezzion from which the cables

location. It is preferable to install unused are run. '

clip type brackets in partially equipped bays

at the top of the upright. 1If, however, this 4.1% dainzala sulilzieaz slask where

would result in the clips being covered with 2222354y to provide space for

cables to such an extent as to make their re- placing f:zuz2 zadlas in their proper location.

moval difficult when needed, they may be ia-
stalled at a point just below the cables.

4.15 Secure switchboard cables leaving

cable racks and entering switch-
boards, frames, racks, and other equipment so
that there will be no appreciable sag in the
cabling.

4.151 -Cables shall not be unsupported ex-

cept at distributing frames for a
distance greater than 2'-0" measured along the
shortest cable between the last support on the
cable rack and the first support on the switch-
board, frame, bay, or rack.

4.152 When cabling at duct type bays, the
point where the cables eater the duct
at the top of the bay is considered a point of
support. The unsupported distance of cables
between this point on the bay and the cable
rack will not exceed 2'-0".
4,153 Where cabling to a distributing frame
passes through a floor slot imme-
diately under the frame, an unsupported length
of not more than 4'-0" measured along the
shortest cable is permissible. In the case of
cabling entering a distributing frame from a
cable rack at the top of the frame, the cables
may be unsupported at the turn for a distance
not exceéding 3'-0". .

4.154 ‘Secure groups of cables midway

between the cable rack and the first
‘support when the distance between these points
or the fan arrangement is such that the cables
tend to spread apart and result in a poor
appearance, as follows.

4,.1541 Where the cables are the same size

and break off from a regular run,
when the bundle of cables is four (4) inches
in diameter or less, use an R-4265 Nylon Tie,
or a band of twine; over four (4) inches in
diameter, secure with Chicago stitch as shown
in Figure 1 and Figure 2.

4.1542 Where the cables are of different FIG. 1
size and break off a miscellaneous

run, when the bundle of cables is (4) four

inches in diameter or less, use R-4265 Nylon

Tie or band of twine; over (4) four inches in

diameter, secure them with a modified Chicago
stitch using only one pass through the cables

TCI Library www.telephonecollectors.info

Ry

PR

CARBLES FROM REGULAR RUN SECURED TO~-

GETHER BETWEEN RA
PORT WITH CHICAGO
{PAR. 4.1541)

K
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AND FIRST SUP~
ITCH



2

USE CHICAGO NEEDLE
COOCE 284 TOOL FOR
PASSING TWINE
BETWEEN CABLES

2 STRANDS OF
TWINE

WHEN PASSING TWINE
BETWEEN CABLES
LEAVE ENCUGH SLACK
ON BOTH SIDES SO AS
TO MAKE IT EASY TO
GRASP THE TWINE
WHEN TIGHMTENING
THE STITCH.

5 .
TIE WITH UOUBLE
KNOT ANC CUT OFF
ENDS TO i/~

(mr-e022-0)

~
IN EACH CASE PULL 3
OUT SLACK BEFORE
STARTING NEXT STITCH

VIEW OF COMPLETED CHICAGO
STITCH - SIOE AWAY FROM
EQUIPMENT

STITCH CABLES 80TH WAYS
AT TWISTS AND WHLRE
ADOITIONAL RICIOITY .5
REQUIRED.

CHICAGO STITCH USED TO SEW CABLES TOGETHER

(PAR. 4.1541)

FI1G. 2
5. SECURING SWITCHBOARD CABLIE AND WIRE
FROM THE CABLE RACK TO THE BUTT LOCA-
TION
5.1 General
5.11 When securing cables with R-4265 Nylon

Ties, the locking head of the tie shall
not appear between layers of cable.

5.12 R-4265 Nylon Ties shall not be placed
directly over the heads of other
nylon ties.

5.13 Nylon ties shall not be used for secur-

ing coaxial cable to cable brackets,
towel bars, etc., unless the coaxial cables can
be completely embedded in the center of the
cable form.
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’

R~4265 Nylon Cable Ties shall not be |
used for securing vertically run
switchboard cables totaling less than 1/2" in
combined diameter to cable brackats or other
wiring supports.

5.14

5.2 Securing Switchboard Cable at Frames,
Bays, Racks, and in Switchboards
5.21 Secure all cables and wire to sup-

ports except short multiple in
switchboards, desks; and cables passing through
fanning rings. Refer to Section 221 of Hand-
book 9 for requirements pertaining to the pro-
tection of rubber and PE insulated wires when
securing. ’
5.211 Secure cables to the top cable
bracket of a frame with R-2916 Twine,
using either the Kansas City or Chicago atitch
as illustrated in Figure 6 of this section.
See PAR 5.214 for exceptionm.




— — ey v
{ APPROX IMATE
—-MIDPOINT N
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(-] o [ ] °
° ° o

2 STRANDS

OF TWINE
fa Afr-ﬁkgi;

N
N
Mt
RP-176879=-P

FIG.

RACK AND FIRST SUPPORT WITH
(PAR. &

5.212 When securing switchboard cable butts
at equipment frames, the cable butt
will be secured to the cable bracket with
R-2916 Twine, regardless of the location of

the frame. See PAR 5.214 for exception.

5.213 Secure cables to equipment frame
brackets (except cable butts and at

the top bracket) using R-4265 Nylon Ties as

shown in Figures & and -5 or R-2916 Twine as
bshovn in Figure 6. See PAR 5.214 for exception. )
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3 CABLES FROM MISCELLANEQUS RUN SECURED TOGETHRR BETWEEN

A MODIFIED CHICAGO STITCH

. 1542) )

5.214 When securing additional cables to

a bracket that already com-

tains secured cables, the added cables shall be
anchored to the bracket if possible. Where ir

is not possible to anchor the added cables to

the bracket due to cable build-up, they may be

banded to previously secured cables. Twine

shall be used for banding in the vicinity of

the top bracket (first cable support) and at

cable butt locations. At other cable support ]
locations, the R-4265 Nylon Cable Ties are .

acceptable.



U-BRACKET

NYLON TIiE

RP-0071 RM-~1
PIG. & SECURING CABLE TO THE INSIDE OF U
TYPE BRACKET
(PAR. 5.213)
5.215 When securing at equipment frame sup-

ports, the maximum number of cables
placed under an R-4265 Nylon Tie or R-2916
Twine Stitch shall be in accordance with Table
"A" of this section.
5.22 When securing on a frame, the last
support adjacent to the butt should
be withheld until the cable has been stripped
and the stripper placed in position for the
fanning or forming operation.
5.23 Where the butt location of cables is
between cable brackets, below the low—

est bracket, or above the uppermost bracket on
the frame, secure the cables to other cables
passing the butting point to provide additionmal
support.

5.231 When the butt is located in excess of
2 inches below the uppermost or an
intermediate cable bracket:

(a) Secure a single cable to one or two

large cables or several smaller cables
with a nylon tie or band of twine placed
approximately 1 inch above the butt.

(b) Secure two or more cables together

with a nylon tie or band of twine
placed approximately 1 inch above the butts
and include one or two large cables or sev-
eral smaller cables.
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5.232 When the butt is located below the

lowest cable bracket, it is permissi-
ble to have a length of 10 inches between the
butt and the bracket.

If the butt is located at a
point in excess of 10" below
the lowest cable bracket, the butts
are considered to be inadequately
supported and such cases should be
referred on a Route "C" J.I.M, as
specified in the Service Division
Instructions.

NOTE:

5.233 When the butt location is above the
uppermost cable bracket on the frame
or bay upright, the butted cable or cables
should be secured to one or two large cables

or several smaller cables passing the butt
location. Place the nylon tie or band of twine

approximately -1 inch above the butt locatiom.

5.24 Secure cables compactly so they will
not occupy a greater space than is
provided for the particular runs.

NOTE: Secure cables in a compact
and neat manner.

5.3 Securing Switchboard Cable an& Wire
at the Vertical Side of Distributing
Frames

5.31 Secure cables to transverse arm with |

either twine or R-4265 Nylon Ties as
shown in Figure 6, 7, or 8. Place the number
of cables under an R-4265 Nylon Tie, or Twine
Stitch, in accordance with Table A" of this
section.
5.311 On distributing frames having trans-
verse arms on I3 inch vertical cen-
ters, secure all cables at all transverse arms.
5.312 On distributing frames having trams-
verse arms on less than 13 inch
vertical centers, secure all cablea at the
first (top or bottom) transverse arm where
cables enter the frame and at alternate arms,
counting from the first arm. At other than
alternate arms, secure only those cables which
butt or turm off at these arms.




5.313 When fanning rings are used on the
vertical side, the ring shall be con-
sidered as a means of securement for those ca-

bles within the ring.

5.32 Arrange the cables as shown on the
cable plan drawings.

S5.33 Secure cables terminating on the ver-
tical terminal strips in each vertical
in the following manner.

5.331 Secure the cables to the first trans-

verse arm after determining the arm

at which each cable will break off.

5.332 Stripping and butting the cables be-

fore securing them to the other trans-

verse arms will facilitate the stripping and
butting operaticn.

5.3321 An exception is where cables are ar-

ranged on multilayer basis with the

bottom layers serving the terminal strips fur-
thest away (lower or upper part of vertical)
from the first arm. Securing the bottom layers
partially down or up the vertical before strip-
ping and butting the cables in these layers
will facilitate the securing operationm.

5.333 Secure cable butts to tramnsverse
arms including cables butting at the
first arm with R-4265 Tie or Twine. Arrange
the butts of the cables terminating on the
vertical terminal strips so that they will be
in vertical alignment.

5.3331 A dimension is generally shown on
cable plan drawings between the rear
side of the vertical terminal strips and the
side of the vertical cable run adjaceant to

them. This fixes the position of the cable
break-offs {(cable butts) on the transverse arms.
Generally, this dimension is shorter for the
cables butting at the first arm.

5.3332 At transverse arms vhere famning
rings are used, place cable butts and
as many cables adjacent to the butted cables

as the ring will easily accommodate within the
ring. Cable plan drawings show the application
of fanning rings for this purpose,

5.34 Secure cables terminating on the
horizontal terminal strips in each
vertical as follows.
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5.341

Secure the cables to the first trans-

verse arm after determining the arm
at which each cable will turn off.

5.342 Determine the arms to which cables
will be secured.
5.3421 Generally, cables turn off from the

side of the cable run next to the
horizontal terminal strips with the cable turn
offs in a vertical line.
5.3422 Some cable plan drawings fix the ver-
tical cable line of turn off by refer-
ence to the face of the bay vertical angle as
follows:

(a) By a dimension between the line
and the angle face for some ver-
ticals.

(b) By specifying the minimum bend -
ing radius for the cables in- .
volved between the line and the angle
face for other verticals.

Some cable plan drawings show cables
turning off from the side of the
vertical cable run away from the horizontal
terminal strips but not in vertical alignment.
Examples are Panel and Step-by-Step IDF's.

5.3423

5.343 Pass cables through the frame ﬁnd.
secure them to the transverse arms
as in Figure 11 or 12.

5.35 Wires run with switchboard cable at

the vertical side of distributing
frames shall be secured to transverse arms in
the same manner as switchboard cable.

5.4 Securing Switchboard Cable to Brackets
at Crossbar Single Sided LDF and TRDF
by Sewing

At the LDF and TRDF and grouping
frames on crossbar installatioms, it
will be necessary to take special precautions
to insure maintaining the radius required in
the cables at each location between cable rack
and top bracket. Form cables over wood strips
secured to the uynderside of the superstructure
are so located as to maintain the proper radius
and uniformity of the cable bends.

5.41

N



FRONT VIEW

FIG.

REAR VIEW  RP-0033 RM-1

5 SECURING CABLE TO "L" TYPE BRACKET

(PAR. 5.213)

5.42 Install cable brackets loosely when
cables are run into the frame.
Tighten after cables are sewed to the rear of

the bracket. See Figure 9.

——

Secure cables run on the rear (out-
side) of cable brackets by sewing,
using the Kansas City or Chicago Stitches as
shown in Figure 6 of this section. Use two
strands of twine and place the number of cables
under a stitch in accordance with Table "A".

5.43

Secure cables at every bracket. .
5.431 The hole in the end of the bracket
may be used to secure the sewing
twine when cables are located close to the
end of the bracket.

5.44 To avoid sewing cable unmecessarily
at the rear of brackets, place block
relay and message register cables inside of
brackets which are not occupied by cables from
the line link frames to the horizontal terminal
strips. This practice is shown in detail on
the cable plan drawing for these frames.
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5.5 Securing Switchboard Cable Running

Under and Perpendicular to Traus-
verse Arms at the Horizontal Side of Diatri-

buting Frames
5.51 Cables running perpendicular to the |

horizontal transverse arms shall be
secured to the underside of the transverse
arm with R-4265 Nylon Ties or R-2916 Twine.

5.52 Secure all cables at each trans-
verse arm as shown in Figure 10 or

Figure 6. Refer to Table "A" for number of

cable per tie or stitch. N

5.6 Securing Switchbosrd Cable and Wire
Along Transverse Arms and Similar
Supports

5.61 Secure cables along transverse arms

of distributing frames by using ca-
ble ties (R~4265 List 2) as shown in Figure
11 or with twine as shown in Figure 12.

Cables should be butted and stripped
at the horizontal side of the dis-
tributing frame prior to applying the last

5.62

. R=4265 tie or twine stitch adjacent to the

butt. Care should be taken to insure correct
placement of cable butts and to maintain pro-
per radius and uniformity of cable bends.



8 - 340 10

STARTING LOOP
PLACED AROUND
FORM & BRACKET
SIMILAR TO THE'
STARTING LOOP
FOR A REGULAR

LOCK OR “XANSAS CITY"

SQUARE KNQT FOR END ING
STITCHES. AUl TIGHT
ANC CUTT XFF ENDS.

SECT AA
\ AROUND
STARTING \ HAWTHORNE KNOT FOR i '_Fl OPPOSITE DIREC-— ——————
sTiTew ENDING STITCRES, PULL IONS AND END :
TIGHT aND CUTT OFF ENOS. WITH A SQUARE KNOT (#p3939-4)
SECURING CABLE TO SUPPORT WITH > ~ SECURING CABLE TO SUPPORT WITH
KANSAS CITY STIICH CHICAGO STITCH
FIG. 6 SEWING CABLES TO CABLE BRACKETS AND DISTRIBUTING FRAME TRANSVERSE ARMS
(PAR. 5.211, 5.212, 5,213, 5.31, 5.43)
i
HEAD OF TIE
ON REAR
= >
TOP TRANSVERSE ARM OTHER THAN TOP TRANSVERSE ARM

RP-0089 RM-1

FIG. 7 SECURING FIRST LAYER OF CABLE ON VERTICAL SIDE OF DISTRIBUTING FRAME

(PAR. 5.31) .
CABLE SIZE MAXTMIIM CABLE
(DIAMETER) BUNDLE DIAMETER
(OR EQUIVALENT)

LESS THAN 1/2" 1-1/2"
1/2" to 1" 2"
LARGER THAN

1 2-1/2"

TABLE "A"

MAXTMUM CABLES PER R-4265 TIE OR IWINE
STITCH AT CABLE SUPPORTS
(PAR. 5.215, 5.31, 5.43, 5.52)
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157 LAYER«\‘4

AS SHOWN

B

‘ A £
sscexgsi_——q TOP VIEW LOCHEASN 0
1ST AND 2ND LAYER
N
TIE PLACED AROUND 1ST g FASTENED AS IN-
AND 2ND LAYER WITH N ] DiCATED.
A - =
HEAD AT THE REAR T1E PLACED
SECOND LAYER AROUND 2ND AND

3RD LAYER WITH
NOTE: If more than 3 layers s3gp LAYER HEAD TOWARDS OPEN

are required, it  Anp SUBSEQUENT— | N END OF TRANSVERSE
may be necessary LAYERS =1 ARM,

to band subsequent

layers with twine . e =
when the heads of the THIRD LAYER
nylon ties cannot be ‘ RP-0090 RM-1

positioned so they do not

appear between layers of
cable.

F1G. 8 SECURING SECOND AND suaszqum' LAYERS OF CABLE ON
VERTICAL SIDE OF DISTRIBUTING FRAMES
(PAR. 5.31)

THESE CABLES ARE
SECURED ONLY BY

THE CLAMPING EFFECT
OF THE ADJUSTABLE
BRACKET. DO NOT
TIGHTEN THIS BRACK-
ET UNTIL AFTER CABLES
ON REAR OF BRACKE T

7

.//
&

\\/
TIGNTEN THIS SCREW
ARTER SEWING
1 \w CABLES 19N REAR OF
BRACKET.
“\./V ‘ —
(R.m10350-A) . (R.P10351-4)

FIG. 9 SECURING CABLE TO BRACKETS AT SINGLE SIDED LDF AND TRDF BY SEWING
(PAR. 5.42)
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5.63 Cables which are run parallel to

the transverse arms at the horizon-
tal side of the distributing frames should be
secured to the transverse arms with cable ties

or twine as follows:

(a) ©On arms 5" or less in length, place
a tie at the cable butt. {Cable
Sheathing side.)

(b) On arms over 5" but less than $" in

length, place a tie midway between
the butt and turn of the cable. Where
fanning rings or distributing rings are
not used, place additional ties at butt
of cable as covered in PAR. 5.631.

(¢c) On arms 9" to 1'-6" in length, place
a tie as near to the turn of the

cable as practicable and another uniformly

close to the butt, Where fanning rings

or distributing rings are not used, place

the second tie at the butt of the cable

as covered in PAR. 5.631.

(d) On arms longer than 1'~6", place a
tie as near to the turn of the cable
as practicable, either on the horizontal
- or vertical side of the upright, a second
tie midway between the butt and turm, and
a third tie uniformly close to the butt.
Where fanning rings or distributing rings
are not used, place the third tie at the

L

5.631

At the horizontal side of distribu=-
ting frames, where cables are run
parallel to the transverse arms and where
fanning rings or distributing rings are not
used at the cable butts, place a fiber detail,
449759 (or a piece of 1/64" fiber), rbetween the
cable butt and the transverse arm to prevent
the wires at the cable butts from coming in
contact with the metalwork. Secure the fiber
detail in place by locating the tie (nylon or
twine) at the cable butt (Cable Sheathing side) -

as shown in Figure 11 or 12.

L

5.64 Typical arrangements of nylon ties ra
and cables secured with nylon ties %
are illustrated in Figure 11.

5.641 Be particularly careful not to apply
ties so tight as to deform the cable
covering.

5.65 Place wire run with cable between

the cable and the transverse arm.

butt of the cable as covered in PAR. 5.631.

- Additonal protection is unnecessary.

) / Y 1sT raver
A ¢ 2ND LAYER ‘ ‘
& ¥ 3RD rAYER
R2-6778
. FIG. 10 CABLES SECURED TO UNDER SIDE OF TRANSVERSE ARM .

WITH R-4265 NYLON TIES
(PAR. 5.52)
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[_'b':"’"'~_'___.___-i — == >

CABLE TIES (R-426%) /

LARGE SINGLE 2 CABLES TIED -

CABLE TIEDTO TO CHANNEL !

CHANNEL SUPPORT SUPPORT %
_

( e

SMALL CABLE TIED TO CHANNEL SUPPORT . ~Y
L) - Y
TYPICAL ARRANGEMENT OF CABLE
TIED TO TRANSVERSE ARM WITH
CABLE TIES.

(RP-00I2)

FIG. 11 CABLE SECURED ALONG TRANSVERSE ARM WITH R-4265
- NYLON TIES
(PARS, 5,343, 5,61, 3.631, 5.64)

STARTING STITCH MADE WiTH DOUBLE
BAND OF TWINE ENDED WITH SQUARE XNO

N

N
LARGE SINGLE 2 CABLES TIED SINGLE SMALL
ZABLE TIED TO TG CHANNEL CABLE TIED
CHANNEL SUPPORT SUPPORT TO S:;ONRNTEL
_SUPPOAT

¢ END WITH -a 3.
SQUARE KNOT

STITCH

SMALL CABLE TIED TO CHANNEL SUPPORT
USING SINGLE BAND OF TWINE

FIC. 12 TYPICAL METHOD OF SEWING CABL
E AT HORIZONTAL TRANSVERSE > FRAME
oars s 61 5051 4 3aas SVERSE ARM ON DISTRIBUTING F S
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6. VERIFICATION
: REFERENCE
VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS Paragraph Figure
Number Number

6.1 Arrangement of Cable and Wire From Cable Rack to Butt
Location *

6.11 Arrangement

6.111 Cables arranged as indicated on cable plan drawings for each 5.32
type of equipment. 4.11°

6.112 Cables arranged to permit installation of ultimate equipment. 4.112

6.2 Securing Switchboard Cable and Wire on Rack, Frames, Bays,
and in Switchboards

6.21 General

6.2101 All cable and wire secured to supports at frames, bays, racks, 5.21
and switchboards except short multiple in switchboards and
desks and cables passing through fanning rings.

6.2102 Cables secured to new frames, bays, relay racks, switchboards, 4.12
and verticals of distributing frames as.shown on cabling
drawings. '

6.2103 Switchboard cables leaving racks and entering switchboards, 4,15
frames, or other equipment secured so that there is no
appreciable sag in the cable.

6.2104 Cables between last support on cable rack and first support 4.151
on frame (except distributing frames) not unsupported for
a distance greater than 2'.

6.2105 From top of duct type bays to cable rack, unsupported length 4.152
of cable not more than 2'.

6.2106 From distributing frames to cable slot in floor, unsupported 4.153 .
length of cable not more thanm 4°'.

6.2107 ‘Cable entering distributing frame from cable rack, unsupported 4.153
length not to exceed 3'. .

6.2108 Cable groups secured midway between cable rack and first 4.154 1,2
support where distance between these points is such that 4.1541
cables tend to spread apart.

6.2109 Cables from miscellaneous runs secured together between 4.1542 3
rack and first support with nylon tie or band of twine for
bundle 4" in diameter and under, over 4" in diameter with
modified Chicago stitch.

6.2110 Proper number of cables under stitches or nylonm ties. 5.215

5.31
5.43
5.52
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VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIR.E:MENTS REFERENCE
(CONTINUED) Paragraph Figure
Number Number
6.2111 Nylon ties shall not be placed directly over the heads of 5.12
other nylon ties.
16.2112 Locking head of nylon tie shall not appear between cable. 5.11
5.2113 Coaxial cable not secured to cable brackets, towel bars, etc., 5.13
with R~4265 Nylon Ties unless completely embedded in the form.
6.2114 Vertically run cables totaling less than 1/2" in combined 5.14
diameter not secured to cable brackets or other wiring
supports with nylon ties.
6.2115 Cables secured to equipment frame brackets with R-4265 5.213 4,5,6
Nylon Ties (except at cable butt and top bracket), or twine.
) )
6.2116 Cables secured to top bracket of equipment frame with twine. 5.211
6.2117 Cable butts on equipment frames secured to brackets with twine. 5.212
(]
6.2118 Where cable butts appear sbove, below, or between equipment 5.24
frame brackets, the butt will be secured to other cables 5.241
passing the butting point. 5.242
5.243
6.2119 R-4265 tail flush with head. Maximum protrusion 1/32". 3.52
6.22 Securing Cable and Wire at Vertical Side of Distributing
Frames
6.221 Cables secured to every transverse arm on distributing 5.311
: frames having arms on 13" vertical centers.
6.222 Cables secured to first transverse arm, to alternate arms, 5.312
and at all arms where they butt or turn off on distributing
frames having arms on less than 13" vertical centers.
6.223 Fanning rings used on the vertical side considered a means of 5.313
securement for cables within the ring.
6.224 Secure butts of cable with R~4265 Tie or-Twine. Arrange butts 5.333
of cable to vertical terminal strip in vertical alignment.
6.225 Wires run with switchboard cable secured to transverse arms 5.35
in the same manner as switchboard cable.
6.23 Cables Running at Right Angles to Transverse Arms on Hori-
zontal Side of Distributing Frames
6.231 Cables secured to underside of transverse arms with nylom 5.51
ties or twine.
6.232 Cables secured at every transverse arm unless otherwise 5.52 10
specified.
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VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS REFERENCE
(CONTINUED) Paragraph Figure
Number "Number
6.24 Cable Secured Along Transverse Arms and Similar Supports
6.241% Cables along transverse arm secured with R-4265 Cable Ties 5.61 11,12
or twine.
6.242 Proper number of ties or stitches used according to lemngth 5.63
of transverse arm.
6.243 Wires at cable butts on horizontal side of distributiag 5.631
frame protected with fiber detail P449759 when fanning rings
or distributing rings are not used. (1/64"™ sheet fiber used
when P449759 not available.)
6.244 Nylon ties not applied so tight as to deform the cable 5.641
covering.
6.245 Wire run with cable placed between cable and transverse 5.65
arm without additional protectiom.

-+ Indicates new or changed information.

Vertical lines at side of paragraphs
indicates requirements.

Engineering Planning Manager
{Installatioun)

Reason for Reissue:
To modify Paragraph 5.333.
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