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The information in this manual expands coverage 
to those Telephone Sets that are seldom used and 
are not included in the Station Service Manual 
Volume 1. 

Tbe 502-XXX-XXX BSP's with the exception of 
502-531-404, which are listed in Volume II 
of the Station Service Manual under "Telephone 
Sets (MD)", have been removed from this issue 
of Volume II. If you have a need for then 
retain your 198o Volume II of the Station 
Service Manual. 
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BELL SYSTEM PRACTICES 
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ELECTRICAL PROTECTION WHEN USING 
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1. GENERAL 

1.01 This section contains information on the safe 
work practices to be followed when using 

ac operated tools and equipment. This practice 
also applies to the ac operated equipment or test 
gear. 

1.02 This section is reissued to: 

• Include information that was previously 
contained in Section 080-120-101. 

• Include identical information in Section 
620-103-010. 

• Update illustrations to conform with the 
revised National Electrical Code. 

• Provide information on double-insulated tools 
and ground fault interrupter units. 

• Require tools equipped with 3-conductor cords 
be tested for ground continuity upon receipt, 
after maintenance, and at monthly intervals. 

Since this is a general revision, arrows ordinarily 
used to indicate changes have been omitted. 

1.03 The operator of portable electric equipment 
is protected from electric shock by: 

(a) Providing a continuous effective low resistance 
ground return to the power system from 

the device equipped with a 3-conductor cord. 

(b) Using a double insulated Underwriters 
Laboratories (UL) approved tool. 

Note: Tools operated from ungrounded 
portable electric generators (circuit isolated 
from ground) do not require grounding. The 
grounded type 3-wire type receptacle has been 
provided to accommodate the connection of 
various portable tools to the generator. 

1.04 Grounding as described in this section is 
accomplished by a third conductor in the 

cord that is used to connect the tool housing to 
the local power grounding system or to other 
equivalent grounds such as a continuous metallic 
cold water pipe which is covered by a minimum 
of 10 feet of earth. 

1.05 Grounding the metal framework on portable 
electric tools protects the operator from 

electrical shock caused by insulation breakdown of 
current carrying parts within the housing. Grounding 
prevents a hazardous voltage on the metal framework 
of the tool. 

1.06 Bell System approved soldering coppers used 
in central offices and PBXs and approved 

double insula.ted power tools do not require 
grounding. All other portable power tools equipped 
with a metal housing and not designated "double 
insulated" shall be effectively grounded. (Tools 
operated by ungrounded portable generators do not 
require grounding.) 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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SECTION 010-111-010 

If grounding cannot be accomplished 
as outlined in this section, the electric 
tool must not be operated. Nonelectric 
tools should be used to complete the 
job. 

1.07 Additional electric shock protection is provided 
on aerial lift, electrified vehicles, and power 

trailers, by equipping the 120 volt , 15 and 20 
ampere grounding type 3-wire interrupter. (See 
Part 6.) 

1.08 In wet locations, a ground fault interrupter 
may be used in lieu of running a grounding 

cord to a suitable ground. 

2. PRECAUTIONS 

2.01 Use only electric equipment, cords and 
adapters provided or approved by the Bell 

System. 

2.02 Check that proper grounding connections are 
made and will not become disengaged during 

operation. 

2.03 Do not connect to receptacles of unknown 
configuration or voltage. 

2.04 Check to ensure that the cordage between 
the electrical outlet and power tool and any 

grounding wires are placed and protected so they 
will not interfere with the movement of, or create 
a hazard to, the public or employees. 

2.05 Electric power tools shall not be operated 
while the user is standing in water. 

2.06 Never use electric tools or lamps having 
damaged or worn cords , damaged plugs, 

defective switches, or other defective parts that 
might give the user an electric shock. 

2.07 All power tools and equipment shall be 
removed from service immediately when 

found defective. They shall be tagged DEFECTIVE 
if the defect is not corrected when found. 

2.08 Replacement cords shall have equal or larger 
gauge wire than original. Extension cords 

shall be used only in continuous lengths without 
splices. 

2.09 When repairing or replacing stranded power 
cond uctors, it is advisable to twist the 

Page 2 

strands together and tin with solder before securing 
at screw terminals . This action will minimize 
fraying and possible shorting. 

2.10 All 3-conductor cords assembled or repaired 
locally, including those serviced by outside 

agencies , shall be tested for ground continuity 
before connected to a power supply. 

2.11 Test the ground conductor with a buzzer or 
ohmmeter for continuity from the case of 

the tool to the grounding blade of the plug. Test 
the other conductors for lack of continuity from 
the case of the tool to the other blades. These 
tests should be performed with the "ON-OFF" 
switch in both positions. 

All applicable tests outlined in 2.10 
and 2.11 shall be performed upon 
initial receipt of a tool, after any 
maintenance, and at monthly intervals. 

3. PROVISIONS FOR GROUNDING 

3.01 All electric power tools requiring grounding 
as covered in 1.04 should be equipped with 

a 3-conductor cord which terminates in a standard 
3-blade plug (Fig. 1). 

MOLDED PLUG AND CORD 

GROUND I ND BLADE 

Fig. I-Standard 3-Blade Plug 

3.02 The adapter shown in Fig. 2 is used at a 
grounded convenience outlet to extend the 

power service ground for a 3-conductor device. 

3.03 The grounding terminal of the adapter 
(Fig. 2) has a green-colored rigid tab (ear, 

leg, or similar device) which must be turned to 
the center of the convenience outlet and secured 
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Fig. 2-Adapter 

to the grounded, uninsulated, metal face plate . 
The pigtail, wire type, adapters are now considered 
obsolete but may remain in service until there is 
cause for replacement with the updated model. 

Note: When using a Hubbell BL12433 (Fig. 3) 
adapter with a 2-cond uctor ungrounded 
receptacle, a ground screw is provided for 
the external ground termination. 

Fig. 3-Hubble BL-12433 Adapter 

ISS 2, SECTION 010-111-010 

3.04 When it is not possible to obtain a ground 
source at the convenience outlet, either the 

B (Fig. 4) or C (Fig. 5) grounding cords or a length 
of grounding wire (14-gauge) may be used. 

(a) The B grounding cord (Fig. 4) is a 15-foot, 
18-gauge, single-conductor cord with clips 

at both ends. 

(b) The C g rounding cord (Fig. 5) is identical 
to the B cord except that it has a clip on 

one end and a 3-conductor plug adapter on the 
other end. 

B GROUNDING CORO 

Fig. 4-B Grounding Cord 

C GROUNDING CORD 

Fig. 5-C Grounding Cord 

3.05 C and D extension cords shown in Fig. 6 
are available for connecting power tools to 

outlet receptables remotely located from the work 
area. These cords, 30 feet in length, have a 
standard molded male plug at one end and a 
standard molded fema le connector body at the 
other. The C extension cord is wired with 18-gauge 
conductors while the D cord uses 14-gauge conductors. 

Page 3 
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SECTION 010-111-010 

Fig. 6--Extension Cord 

3.06 The D extension cord is used for connecting 
heavy duty electric tools such as a 112-inch 

drill or an electric soldering pot to a power outlet. 
The D extension cord is rated for 15 amperes at 
120 volts or 1.875 kW. The C extension cord is 
rated at 7.5 amperes at 120 volts or 937 watts. 
Figure 7 gives a typical cord makeup using an 
extension cord and adapter. 

Warning: Do not connect an electrical 
device in a C or D extension cord if its 
rated load exceeds that of the cord. 

4. METHOD OF GROUNDING 

4.01 Three- Wire Grounding Type Receptacles: 
The most satisfactory method of providing 

an effective ground is through the connection of a 
3-blade plug to a compatible 3-wire receptacle 
(Fig. 8). 

GROUNDED 
2-CONDUCTOR 
RECEPTACLE 

4.02 Two-Wire Recept;acles-Ungrounded Outlet 
Box: Where electrical connections are to 

be made at ungrounded 2-wire parallel receptacles, 
proceed as follows: 

(a) Locate a nearby grounded object, which has 
a continuity to the electric service ground, 

such as a continuous cold water pipe, faucets, 
radiators, metallic power conduit, etc, a grounding 
cord may be attached. 

Caution: Do not use an isolated metallic 
object or ground rod which is not bonded 
to the electric power service ground. 

(b) Extend and attach the grounding cord (Fig. 9) 
to the grounded object, making certain that 

a good solid metallic connection is made on both 
ends. 

4.03 Two- Wire Receptacles-Grounded Outlet 
Box: Where a building is wired with metallic 

conduit, armored cable, or nonmetallic sheath cables 
with a grounding conductor, the outlet boxes should 
be grounded. When it is known that the outlet 
is grounded, an approved, properly placed adapter 
(Fig. 10) shall be used to extend the ground medium 
to the electrical device. 

5. DOUBLE INSULATED TOOLS 

5.01 Protection from electrical shock when using 
a tool equipped with a 3-conductor cord is 

dependent upon the metallic case being effectively 
grounded by means of the green wire in the power 
cord. 

C OR D 
EXTENSION 
CORD 

PLUG AND CORD 
TO ELECTRIC 

TOO·.·C·~. 
~~~ 

Fig. 7-Typical Cord Makeup 

Page 4 
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HOT (NARROW) HOT TERMINAL 

EQU IPMENT GROUNDING 
TERM INAL (GREEN! 
CONNECTED TO GROUND 
IN OUTLET BOX 

OPPOSITE NEUTRAL 
TERMINAL (BRASS 
TO BLACK WIRE) 

EQUIPM ENT 
GROUND 
U SLO T 

Fig. 8-Wiring of 125V Standard Plug and Receptacle 

2·CONDUCTOR 
UNGROUNDED 
RECEPTACLE 

METALLIC COLD 
WATER PIPE OR 
SUITABLE GROUND 

Fig. 9-Ungrounded Outlet Box 

5.02 Double insulated tools provide reliable shock 
protection without the third wire ground in 

the form of reinforced insulation. In addition to 
the functional insulation, a reinforced or protective 
insulation is incorporated into the tool. The extra 
or reinforced insulation is physically separated from 
the functional and is arranged so that deteriorating 
influences such as wear , temperature , and 
contaminants will not affect both insulations at 
the same time. Double insulation does not take 
the place of normal safety precautions employed 
when operating electrical tools . The added insulation 
only protects the user from injury resulting from 
internal electrical failure. 

5.03 A double insulated tool does not require a 
separate ground wire connection. Double 

ISS 2, SECTION 010-111-010 

2-CONDUCTOR 
GROUNDED 
RECEPTACLE 

COVER PLATE 
SCREW 

ADAPTER 

Fig. 10-Grounded 2-Condudor Receptacle 

insulated tools can be identified by the words 
" double insulated" stamped on the tool. If the 
tool does not have the identification, it must be 
grounded in accordance with Parts 3 and 4 of this 
practice. 

6. GROUND FAULT INTERRUPTER 

6.01 Definition: A ground fault interrupter is 
a device which acts to interrupt the electrical 

circuit when leakage current to ground exceeds a 
predetermined and safe value (about 5 milliamperes). 
This value is considerably less than that required 
to operate the conventional over current devices, 
such as fuses and circuit breakers. 

6.02 All "electrified" aerial lift vehicles and 
power trailers shall have the 120 volt single 

phase, 15 and 20 ampere convenience outlets protected 
with ground fault interrupters. A ground fault 
interrupter is a supplement to grounded 3-wire 
systems and double insulated tools, not a substitute. 

6.03 If the ground fault interrupter trips, proceed 
as follows: 

(1) Remove tool(s) from receptacle. 

Page 5 
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SECTION 010-111-010 

(2) Reset the circuit breaker. (If the breaker 
will not reset, the trouble is internal and a 

qualified technician should be consulted.) 

(3) If the breaker resets, the tool (or cord) is 
faulty and should be taken out of service. 

Other tools may be used to complete the job. 

Page 6 
6 Pages 

6.04 Older plugs with fiber face discs often absorb 
sufficient moisture during wet weather to 

cause leakage between the blades that will be 
corrected by substituting a molded plug for the 
older plug. 
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1. GENERAL 

1.01 This section covers observations, safeguards, 
and testing for a potential electrical hazard 

before climbing or working on joint-use plant. It 
is imperative that employees recognize, test, and 
eliminate the possibility of an electrical shock before 
exposing themselves to a potential electrical hazard. 

1.02 This section has been reissued to: 

-Change the testing interval of the B-Voltage 
Tester from once a week to once a month. 

-Provide identical information in Section 620-105-010 
and cancels Section 460-300-109. 

-Include information on the testing of other 
equipment which could carry a foreign potential, 
including closures used in joint buried plant. 

-Require insulating gloves be tested and worn 
when conducting the monthly test of the B-Voltage 
Tester and related equipment. 

-Delete reference to the KS-16990Ll Test Set 
(MD) as an alternate method to test the B-Voltage 
Tester. 

-Introduce the "gunsight method" of positioning 
the indicator and probe when testing for a 
foreign potential. 

-Include a monthly test of the B-Temporary Bond. 

1.03 These instructions supplement those given 
in Sections 620-131-010, 620-132-010, and 

620-133-010 which cover precautions involving hazards 
other than electrical. 

2. DESCRIPTION OF B-VOL TAGE TESTEft AND RELATED 
COMPONENTS 

2.01 B-Voltage Tester: The B-Voltage Tester 
(Fig. 1) is designed to detect the presence 

of voltages from 60 to 7200 volts. It consists of 
an indicator assembly with a small neon globe unit 
and reflector, and a plastic-insulated probe. The 
probe is equipped with a toothed metal disk on 
one end for making contact to a conductor, conduit, 
street light fixture, or any other object to be tested. 
The probe is designed to limit the amount of current 
which can pass through the device. 

2.02 At 60 to 70 volts, the indicator of the 
B-Voltage Tester glows dimly. Higher 

voltages will produce a brighter glow. Because 
higher voltages can damage the tester (7200 volts 
will burn it out in approximately one minute), 
employees must observe the indicator as the probe 
is touched to the facility being tested. AB-Voltage 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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INSULATED PROBE~ 

c= 
INDICATOR 
ASSEMBLY ----

Fig. 1-B-Voltage Tester 

Tester is not to be left connected after it has been 
determined that a facility is energized. 

2.03 Canvas Bag: The canvas bag has been 
provided to carry and store the B-Voltage 

Tes ter, B-Temporary Bond (Fig. 2), B-Shunting 
Capacitor (Fig. 3), and a test date card. 

Fig. 2-B-Temporary Bond 

I ,_,,,,. 
~:; ::L 

16- 1/4 IN.-J 

·1_1 
; ~ 

CLIP/' 

Fig. 3-B-Shunting Capacitor 

Page 2 

2.04 Voltage Plug: A voltage plug is to be 
made up locally (Fig. 4) to provide a safe 

and convenient means to verify that the B-Voltage 
Tester is in good working order. When plugged 
into a standard 110-120 volt convenience outlet, it 
provides a voltage in series with a current-limiting 
resistor. As illustra ted, the resistor is connected 
to only one prong of the plug which mu st be 
inserted into the hot side of the outlet. Normally, 
the hot side may be identified as being the smaller 
of the two parallel slots in the outlet. 

2.05 Shunting Capacitor: The B-Shunting 
Capacitor (Fig. 3) is used to dis ting uis h 

dangerously e nergized equipment from weakiy 
energized equipment which is not dangerous. This 
is necessary in some localities to avoid unjustified 
investigations by the responsible electric utility. 

2.06 Because the B-Voltage Tester is extremely 
se nsi tive and operates with very sma ll 

currents, the indicator may glow when testing a 
street light fi xture even though energized by 
leakage across damp cobwebs or induction between 
the fixture and its wiring. 

2.07 The B-Shunting Capacito r will drain off 
harmless voltages such as those described 

in 2.06. It will not interfere with the operation 
of the B-Voltage Tester if the fixture is dangerously 
energized (as it would be if the wiring insulation 
in the fixture broke down). 

2.08 The B-Shunting Capacitor is not to be used 
for any other purpose except as described 

in 8.02. 

2.09 The B-Shunting Capacitor shou ld not be 
dropped and is to be kept clean and dry. 

It does not require testing or any special maintenance. 

2.10 B-Temporary Bond: The B-Tempora ry 
Bond (Fig. 2) is used to temporarily ground 

a light fixture, metallic conduit, power company 
hardware power ground wire, or other metallic 
objects in the telephone company work space which 
could become energized if a fault developed. The 
B-Temporary Bond is placed on such attachments 
only after the metallic object has first been tested 
with the B-Voltage Tester and found to be free 
of a voltage potential. When placed, the bond is 
first attached (small clamp) to a reliable ground 
source and then to the metallic object. When the 

TCI Library: www.telephonecollectors.info



mso,OOO-OHM,112-WATT) . ~~-''""'~ ~ ....... ~~-

® 

@ 

FLAT GRIP CAP PLUG 
(GE4302-I OR EQUIVALENT) 

® 

ADJUST LENGTH OF WIRE 
SO SPIRAL IS FLUSH 
WITH TOP OF PLUG .--~=,_, 

SECURE WIRE FROM RESISTOR 
UNDER SCREW. FORM WIRE 

AROUND SCREW IN CLOCKWISE 
DIRECTION __ _ 

FILL HOLE IN PLUG WITH BLACK MIRACLE CEMENT 
OR EQUIVALENT. 00 NOT COVER TOP OF SPIRAL. 

Fig. 4-Voltage Test Plug 

work is completed, the bond is removed from the 
metallic object and then the ground source. 

Should a fault develop when the B-Temporary Bond 
is in place, the insulation will overheat and smoke 
which should alert the employee to descend the 
pole immediately and avoid contact with the bond. 
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3. TESTING THE 8-VOLTAGE TESTER AND 8-TEMPORARY 
BOND 

3.01 The reliability of the B-Voltage Tester and 
B-Temporary Bond are to be verified monthly 

to insure satisfactory operation. The insulating 
gloves are to be tested at least once each month 
and worn when using the B-Voltage Tester,' also 
test and use insulating gloves when testing the 
B-Voltage Tester. The date on which these units 
are checked should be recorded on the test date 
card provided for that purpose. 

3.02 Test the B-Voltage Tester in the following 
manner: 

(a) Locate an energized standard 110-120 volt 
convenience outlet. 

(b) Insert the voltage test plug into the outlet 
to energize the resistor. 

(c) Visually inspect the B-Voltage Tester for: 

(1) Loose connections at each enJ of cord 

(2) Loose ferrule 

(3) Broken probe 

(4) Defective clip 

(5) Damaged cord. 

(d) Visually inspect the B-Temporary Bond for: 

(1) Loose connection or broken wire at either 
clamp 

(2) Damaged wire 

(3) Defective clamp 

(4) Evidence of cold solder joint. 

(e) Insulating gloves shall be worn while testing 
the B-Voltage Tester and B-Temporary Bond. 

(Insulating gloves are to be tested before and 
after each use.) 

(f) Attach the small clamp of the B-Temporary 
Bond to a suitable ground medium such as 

a water pipe, radiator, metallic power conduit, 
etc . Then attach the insulated cl ip of the 
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B-Voltage Tester to the large clamp of the 
B-Temporary Bond. 

(g) Touch the toothed metal disk of the voltage 
tester probe to the metal spiral of the 

voltage plug. The indicator should glow; if it 
does not, see (j) below. 

(h) Verify that an intermittent connection does 
not exist by placing a slight strain on the 

cord at the probe handle while touching the 
voltage plug. The indicator should continue to 
glow. 

(i) With the indicator glowing, verify the 
continuity of the B-Temporary Bond by 

touching the large clamp of the B-Temporary 
Bond to the ground source. The brilliance of 
the indicator should not change. If the indicator 
glows brighter, the B-Temporary Bond is defective 
and must be replaced. 

(j) If the indicator does not glow, reverse the 
voltage plug and repeat the tests . If the 

indicator fails to glow after the plug is reversed 
and the tests are repeated, replace the B-Voltage 
Tester. 

4. FIELD REPAIR OF B-VOLTAGE TESTER 

4.01 Certain limited field repairs of a B-Voltage 
Tester are permitted. Testers which cannot 

be repaired, using the method described in this 
practice, should be disposed of in accordance with 
local instructions. 

4.02 The cord of the B-Voltage Tester may be 
spliced under the following conditions: 

(a) Between the probe and indicator assembly: 

(1) A maximum of two splices permitted. 

(2) No splice permitted if the open is within 
4 inches of the indicator or grip of the 

probe. 

(b) Between the indicator assembly and grounding 
clip: 

(1) A maximum of three splices permitted. 

(2) No splice permitted if the open is within 
four inches of the indicator assembly. 
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(3) The overall length of the cord between 
the ground clip and indicator assembly 

shall not be less than 7 feet, 6 inches. 

4.03 Open cords are spliced as follows (Fig. 5): 

REMOVE APPROXIMATELY 2 IN. OF 

~"~ 

SQUARE KNOT 

~ 

START TAPE IN MIDDLE 
AT ABOUT 45° ANGLE 

= --

45• 

11/2 IN. 1 J 1/2 '"·.r 
s 1 r F a _ • 

TAPE SPLICE WITH 0 VINYL OR FR ICTION 
TAPE . TAPE TO EXTEND APPROXIMATELY 

1/2 JN_ BEYOND END OF INSULATION 

Fig. 5-Repairing Braken Card 

(a) Remove 2 inches of insulation from the wire 
on each side of the open using the standard 

6-inch diagonal pliers. 

(b) Clean the wire to insure a reliable connection. 

(c) Tie a square knot in the middle of the 
exposed wire so the ends will lie parallel 

and extend approximately to the beginning on 
the insulation. 

(d) Tape the splice with 3/ 4 inch D vinyl or 
friction tape. Apply the tape at a 45-degree 

angle, beginning at the knot and continue until 
about 1/2 inch of the rubber insulation has been 
covered. Apply two layers of tape. 
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5. PRECAUTIONS 

5.01 Protective equipment (ie, insulating gloves, 
eye protection, hard hats when required, 

etc) must be worn when using the B·Voltage Tester 
or any of its related equipment. 

5.02 When using the B-Voltage Tester, the employee 
is to grasp the probe at the handle. 

5.03 When using the B-Shunting Capacitor, 
maintain at least one foot separation between 

the cord of the voltage tester and conductors 
associated with the capacitor. 

5.04 An employee, testing for a foreign potential, 
is to observe the indicator as the probe 

touches the object being tested. This can be best 
accomplished by using the "gunsight method." Both 
the indicator and probe are held in the same hand 
and in the line of sight bf't·11een the workman and 
the object being tested. l''igures 10, 11, and 12 
illustrate this technique. 

5.05 The B-Voltage Tester should be touched to 
the facility being tested only long enough 

to determine whether or not the indicator glows. 

5.06 Before ascending a pole, make a visual 
observation for potential hazards described 

in 6.01. 

6. OBSERVATIONS TO BE MADE BEFORE CLIMBING 

6.01 Examine the pole for potential electrical 
hazards (Fig. 6) such as a vertical power 

ground wire, vertical metallic power conduit, street 
light fixture, power company primary disconnect 
hardware, or other foreign metal objects. Also, 
observe the pole and adjacent spans for such hazards 
as improper clearance from power conductors or 
equipment, dangling power wires, inadequate 
clearance on pole-to-pole guys from power wires 
or energized attachments, etc. If none of these 
are present, the pole may be ascended providing 
no other hazard is evident. 

6.02 If a vertical power ground wire is present, 
make a voltage test in accordance with 

Part 7 before climbing or working on the pole 
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STREET LIGHT 
FIXTURES 

VERTICAL 
POWER 
GROUNDS 
METALLIC 
CONDUIT 

USE B VOLTAGE TESTER WHEN REQUIRED 

NOTIFY SUPERVISOR DO NOT CLIMB 

t. 

Fig. 6-Visual Inspection for Potential Eledrical Hazards 

unless it meets any one of the following conditions 
(Fig. 7): 

(a) The ground wire is securely bonded to a 
telephone cable strand. 
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VERTICAL 
POWER 
GROUND 

WOOD MOLDING 
OR EQUIVALENT 

NOTES: 

I . NO 8 VOLTAGE TESTER 
TEST REQUIRED- IF: 

11 

11 

A . VERTICAL GROUND IS BONDED 
TO SUSPENSION STRANO 

SUSPENSION 
STRANO 

B . COV£;tED BY UNDAMAGED INSULATION 
C. WOOD MOLDING EXTENDS THROUGH 

TELEPHONE COMPANY SPACE . 
2 . IN ALL OTHER CASES 8 VOLTAGE 

TESTEft MUST BE USED . 

Fig. 7-Vertical Pawer Graund-Conditions Not 
Requiring Use of 8-Voltage Tester 

(b) The ground wire is covered with wood 
moulding, or equivalent, up through the 

telephone space. 

(c) The ground wire is of the insulated type 
and the insulation is in good condition. 
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6.03 If a vertical metallic power conduit or other 
power company hardware extends to the 

base of the pole, make a voltage test in accordance 
with Part 7 before climbing or working on the 
pole unless it can be clearly seen that the conduit 
or hardware is bonded to telephone cable strand. 

6.04 When a pole carries multiple line wire, 
telephone cable, or a bare vertical power 

ground wire and a street light fixture (Fig. 8), 
plan to make a voltage test in accordance with 
Part 8. 

6.05 If a street light fixture is present in the 
telephone space on a pole not carrying a 

telephone cable or a bare vertical power ground 
wire, wear insulating gloves and avoid contact with 
it or its wiring since it is not possible to place a 
temporary bond to an effective ground. 

6.06 Poles carrying street light fixtures may be 
worked on without making a voltage test 

under any one of the following conditions (Fig. 9): 

(a) The fixture is located in the power company's 
space. 

(b) The fixture is located above telephone 
attachments and it is clearly evident that it 

is securely bonded to the telephone cable strand. 

(c) The fixture is located below telephone cable 
and it can be clearly seen that it is securely 

bonded to the telephone cable strand. However, 
insulating gloves must be worn in climbing the 
pole unless the fixture wiring through and below 
the telephone space is 40 inches from the pole 
surface or otherwise made inaccessible. 

Warning: Care must be exercised when 
securing oneself to the pole by avoiding 
contact with supply wires going to the 
fixture. 

7. VOLTAGE TESTS AND SAFEGUARDS-AT GROUND 
LEVEL, AT BASE OF POLE, TESTING OTHER 
EQUIPMENT, AND TESTING DAMAGED JOINT 
CABLE CLOSURE 

7.01 At Pole-Vertical Ground Wire, Metallic 
Conduit, or Other Hardware-When a voltage 

test is required in accordance with 6.02 or 6.03, 
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TELEPHONE 
COMPANY 
SPACE 

BARE VERTICAL 
POWER GROUND 
OR METALLIC 
POWER CONDUIT 

NOTE: 
B VOLTAGE TESTER 
TEST REQUIRED IF 
POLE ALSO CARRIES : 
A. l£LEPHONE CABLE 
B . MULTIPLE LINE WIRE 

l 

I 

C. BARE VERTICAL POWER GROUND 
D . METALLIC POWER CONDUIT 

STREET LIGHT FIXTURE 

CABLE OR 
MULTIPLE LINE 
WIRE 

Fig. 8-Street Light Fixture-Conditions Requiring Use 
of B-Voltoge Tester 

proceed as follows before climbing or working on 
the pole: 

(a) Attach the insulated clip of the B-Voltage 
Tester (Fig. 10) to one of the following: 

(1) A 5-inch screwdriver blade pushed into 
the earth about 5 feet from the pole. 
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POWER COMPANY 
SPACE 

TELEPHONE 
COMPANY 
SPACE 

NOTES ' 
I . NO B VOL TA.GE TESTER 

TEST REQUIRED IF : 
A. FIXTURE IS IN 

POWER COMPANY 
SPACE 

8 . FIXTURE IS BON OED 
TO SUSPENSION STRAND 

[ 

STREET LIGHT FIXTURE 

BOND 

SUSPENSION 
STRANO 

2 . IF FIXTURE IS BELOW TELEPHONE CABLE AND BONDED TO 
STRAND, INSULATING GLOVES MUST BE WORN . 

Fig. 9-Street Light Fixture-Conditions Not Requiring 
Use of B-Voltage Tester 

(2) A project ion on a manhole cover or a 
metallic curb box. 

(3) A guy rod or a noninsulated anchor guy. 

(4) A substantial metal object such as a piece 
of lead sleeving, a metal crossarm brace, 

a lag wrench, or a 112 pound bar of D Seam 
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I 

I 

IAlll VlllTICAL ,OWlll 
lllOUllO 011 lllTALLIC: 
'OWlll C:OllOUIT 

5- lllC:H IC:ll[WDll IVEll, 
LAllH MITAL OUEC:T, 
IUY 1100 011 AllC:HOll 
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11011•011010 I. 
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Fig. 10-Testing Vertical Power Ground 

Solder, drop wire reel, etc; laid on the ground 
or pavement about 5 feet from the pole. 

(b) Standing about 3 feet from the pole , grasp 
the red handle of the insulated probe and 

indicator assembly with the same hand. Using 
the "gunsight method," observe the neon indicator 
while touching the toothed probe firmly against 
the metal object being tested. 

Warning: Insure that a reliable contact 
is made. 
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(c) If the indicator glows, the object is energized. 
Immediately remove the probe from the 

contact and notify the supervisor. DO NOT 
CLIMB OR CONTACT THE POLE IF THE 
INDICATOR GLOWS. 

(d) If the ground wire is broken, test the portion 
going up the pole unless the break exists 

above the telephone space. Do not attempt to 
test a broken ground wire or fixture in the 
power company's space. Report any broken wire 
to the supervisor. 

(e) If a ground wire requires testing and is 
protected with wood moulding to a height 

of about 8 feet, test above the moulding. 

7.02 If the voltage tester does not glow in making 
the test described in 7 .Ol, poles carrying 

vertical power ground wires may be climbed. Care 
should be exercised to avoid simultaneous contact 
between power ground wires and telephone cable 
or guys since a small voltage (60 volts or less) may 
be present. This is recommended to avoid the 
possibility of a surprise shock which might cause 
a fall from the pole. 

7.03 After making the voltage test on the pole 
carrying a vertical metallic power conduit 

and telephone cable, ascend the pole wearing 
insulating gloves, safety glasses, hard hat, etc, 
and place the B-Temporary Bond as described in 
8.03. 

7.04 Testing Other Equipment-Mobile homes, 
trailers, homes with metallic siding, exposed 

ends of temporary or abandoned electrical wiring 
in the immediate work area, joint-use pedestals, 
etc, could present a potential electrical hazard and 
are to be te:sted in accordance with 7 .01. If a 
voltage is detected on this foreign equipment, the 
property owner is to be notified so corrective action 
can be taken . The employee is to notify his 
supervisor of the detected fault on the foreign 
equipment or on any joint-used pedestal found 
energized before making physical contact with the 
potential hazard. 

7.05 Voltage Test-Cable Sheath: When sheath 
continuity is to be interrupted in joint buried 

plant for the purpose of locating plant, locating 
faults, or making splices, it is necessary to test 
the sheath prior to and after opening it with the 
B-Voltage Tester in accordance with 7.07. 
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7.06 Voltage Test-Damaged Cable Closure 
Used in Joint-Buried Plant: When a 

telephone or power pedestal closure (this applies 
to all closures used in joint-buried plant whether 
standing alone or mounted back to back with 
power) has been damaged or disturbed, eg, knocked 
over or driven into the earth by a motor vehicle 
or a trouble condition involving power is suspected, 
both telephone and power representatives shall be 
present before performing any type of maintenance 
work. Any power work shall be performed first. 

7.07 After the power company has completed its 
work, the pedestal shall be tested with the 

B-Voltage Tester before any bodily contact is made 
with it. To guard against the possibility of serious 
injury, WEAR INSULATING GLOVES and EYE 
PROTECTION; then, using B-Voltage Tester, check 
the cable closure as follows: 

(a) Attach the insulated clip of the voltage tester 
to a suitable ground, no closer than 5 feet 

to the closure being tested. A screwdriver with 
a 5-inch blade or longer driven into the earth 
can be used as a ground. Standing about 3 feet 
from the closure, grasp the handle of the insulated 
probe and indicator assembly with the same hand. 
Using the "gunsight method," observe the neon 
indicator while pushing the toothed metal disk 
against the closure. Push the toothed metal 
disk of the probe firmly against the closure 
while looking into the indicator assembly. If 
the indicator glows, the closure is energized. 
Immediately remove the probe from contact with 
the closure and report the conditions at once in 
accordance with local instruction. No attempt 
shall be made to correct the condition or proceed 
with any telephone work. It shall be the 
responsibility of the power company to clear its 
trouble. Telephone employees shall not work 
on the telephone plant until the power company 
has completed repairs. 

(b) If the indicator assembly of the voltage 
tester does not glow in making the test 

described in (a) above, remove the cover from 
the closure and visually inspect the cable sheath 
ground. If the cable sheath ground is not intact 
or is loose, test the cable sheath with the voltage 
tester as described in (a) above before performing 
maintenance work. 

(c) If for any reason it becomes necessary to 
open the bonds between telephone facilities 
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and power or across cable sheath openings, a 
temporary bond strap must be placed before 
the bond is opened. If due to physical conditions 
the temporary bond cannot be placed, consult 
with the power company representative. It may 
be necessary to deenergize the power briefly 
for repair operations. When temporary or 
permanent bonds are placed or removed, insulating 
gloves and eye protection must be worn. 

Warning: Electrical continuity of all 
bonds, including cable shield bonds in 
closures or at splice locations, must be 
preserved during the repair process. Until 
the permanent bond is installed, maintain 
continuity using a temporary bond strap. 

8. VOLTAGE TESTS AND SAFEGUARDS ALOFT 

8.01 Street light fixtures, pole-to-pole guys 
extending near power company facilities, 

and power company hardware in the Telephone 
Company workspace must be tested for a foreign 
potential as follows: 

(a) Attach B-Voltage Tester bag to the body 
belt. 

(b) Put on protective equipment including a 
hard hat, eye protection, and insulating 

gloves, etc, and climb to a convenient height to 
make the voltage test. Do not contact the 
suspected hardware, light fixture, or its wiring. 

(c) Attach the insulated clip of the B-Voltage 
Tester to the cable suspension strand, support 

bracket of multiple line wire, or a bare (tested) 
vertical power ground wire. Using the "gunsight 
method," touch the toothed metal disk of the 
voltage tester probe firmly against the fixture 
while observing the open end of the indicator 
assembly (Fig. 11). 

(d) If the indicator glows, immediately remove 
the probe from contact with the fixture, 

then remove the insulated clip from its attachment. 
If a B-Shunting Capacitor is not available, descend 
the pole and notify the supervisor. Avoid contact 
with the fixture or its wiring. If a B-Shunting 
Capacitor is available, make a second test as 
specified in 8.02. 

(e) If the indicator does not glow, contact the 
fixture with the probe again to be sure that 
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OBJECT: 

SUPPORT BRACKET 
OF MULTIPLE LINE 
WIRE 

BARE VERTICAL 
POWER GROUND 

fig. I I-Testing Street Light Fixture 

good contact has been made. If the indicator 
still does not glow, place a temporary bond as 
specified in 8.03. 

8.02 Use of B-Shunting Capacitor-If a foreign 
voltage is detected when performing the 

test described in 8.01, make a second test wearing 
insulating gloves with the aid of a B-Shunting 
Capacitor as follows (Fig. 12): 

(a) Attach the clip of the voltage tester and 
the clip of the shunting capacitor to the 

cable suspension strand. 

(b) Attach the small clip of the temporary bond 
to the metal terminal of the capacitor and 
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8 

AVOID BODY CONTACT 
WITH 8 TEMPORARY 

BONO OR B SHUNTING 
CAPACITOR 

Fig. 12-Use of 8-Shunting Capacitor 

the large clip to the metal cap behind the toothed 
metal disk of the insulated probe of the voltage 
tester. If the metal cap or ferrule of the probe 
has been tape reinforced, attach the small clip 
of the temporary bond to the toothed metal disk 
of the voltage tester and the large clip to the 
capacitor terminal. 

(c) Make attachments so that at least one foot 
of separation is maintained between the 

leads of the voltage tester and the temporary 
bond or shunting capacitor. 

(d) While observing the open end of the indicator 
assembly, touch the toothed metal disk to 
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the fixture being tested. Avoid bodily contact 
with temporary bond or capacitor during test. 

(e) If the indicator glows, the fixture is energized. 
Immediately remove the probe from contact 

with the fixture, replace testing equipment in 
the carrying case, descend the pole, and notify 
the supervisor. Avoid contact with the fixture 
or its wiring. 

(f) If the indicator does not glow, contact the 
fixture with the probe again to be sure that 

good contact has been made. If the indicator 
still does not glow, place a temporary bond as 
described in 8.03. 

8.03 Use of the B-Temporary Bond-A 
B-Temporary Bond is used to temporarily 

ground a fixture, conduit, or bare vertical ground 
wire (Fig. 13) which has been tested for and found 
to be free from a voltage potential while working 
aloft. Should a fault develop, the B-Temporary 
Bond will provide a direct path to ground for the 
foreign potential. The insulation on the bond will 
overheat and smoke which should alert the employee 
to descend the pole. Using insulating gloves, attach 
the bond in the following manner: 

Attach the small clip of the B-Temporary Bond to 
the cable suspension strand in such a manner that 
it will not be in the way of work operations; then 
attach the large clip of the bond wire to the fixture, 
conduit, or bare vertical ground wire. Do not bond 
to a support bracket of multiple line wire or the 
suspension strand of isolated cable. Never attach 
to any street light wires or terminals to which 
they are attached or to a fixture which causes the 
indicator to glow. 

8.04 The insulating gloves may be removed only 
after the temporary bond is in place, and 

then only if other protection requirements permit. 
Leave the B-Temporary Bond in place until all 
work operations have been completed at this pole 
for the day. If the bond starts smoking, put on 
insulating gloves and descend the pole immediately. 
Avoid contact with the bond, the fixture, or its 
wiring. Notify your supervisor. 

8.05 Upon completion of work operations on a 
pole, remove the B-Temporary Bond as 

follows: 

(a) Put on insulating gloves. 
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NOTE: 
WEAR INSULATING GLOVES 

SECOND, ATTACH LARGE 
CLIP TO CONDUIT OR 
CONDUIT FASTENER 

FIRST, ATTACH SMALL 
CLIP TO SUSPENSK>N 
STRANO 

Fig. 13-B-Temporary Bond Attachment to Metallic 
Power Conduit 

(b) First remove the clip from the fixture, 
metallic conduit, or bare vertical ground 

wire. 

(c) Remove the other clip which was attached 
to the strand. If a spark is detected when 

removing the bond, descend the pole immediately 
and notify the supervisor. 

9. CARE AND STORAGE 

9.01 The B-Voltage Tester should be handled 
and stored with reasonable care. Store the 

bag and its contents so the instrument will not be 
subjected to any pressure from other tools or 
material. 

9.02 Remove any dampness or dirt with a clean 
cloth before using or storing. Keep the 

instrument free of grease or oil to prevent deterioration 
of insulation. 
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9.03 Avoid exposing the instrument to excessive 
heat such as may be encountered near 

radiators, etc, as the plastic rod may deform under 
these temperatures. 
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9.04 The instrument is to be carried down or 
lowered from poles, not dropped, as the 

impact may short circuit the element in the neon 
glow unit of the indicator. 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 081-70S- 102 
Issue 1, April 1981 

l 88A TEST SET 

{STOP LITE) 

DESCRIPTION AND USE 

1. GENERAL 

1.001 This addendum supplements Section 081-
705-102, Issue 2. Place this pink sheet ahead 

of Page 1 of the section. 

1.002 This addendum is issued to: 

• Add comcode number to the WlBU cord and 
conductive probe cap 

• Add description of the WlBU cord 

• Change paragraphs 3.03, 3.04, and 7.0l(d)(2). 

2. CHANGES TO SECTION 

2.001 On Page 4, Part 3, change paragraph 3.03 to 
read: 

3.03 WlBU Ground Cord (Comcode Number 
103637237): The WlBU ground cord is a black 

retractile single conductor cord equipped at each end 
with a Mueller No. 27 clip and a black Mueller No. 29 
insulator. The usable length of the cord is approxi­
mately 20 feet. The ground cord is used to provide a 
ground to the conductive end cap when the 188A test 

set is being used while working aloft, or in an insu­
lated bucket truck. 

2.002 On Page 4, Part 3, change paragraph 3.04 to 
read: 

3.04 Conductive Probe Cap (Comcode Number 
843477779): The conductive probe cap (Fig. 1) 

provides protection from the sharp tip of the probe. 
When placed on the handle (clip end) of the 188A test 
set, it provides the attachment knob for the WlBU 
ground cord and the contact surface for the hand of 
the user. 

2.003 On Page 10, Part 7, change paragraph 7.0l(d) 
(2) to read: 

7.01 (d)(2) Obtain a WlBU ground cord. First test 
the WlBU ground cord. Connect one clip end 

to the 188A probe tip. Press and hold the 188A trigger 
switch. Touch the other clip end to the check contact. 
The red indicator should flash. Do not use the WlBU 
ground cord for testing if it does not pass this test. 
Attach one end to a known earth ground such as a 
screwdriver blade pushed i~to the ground. 

NOTICE 
Not for use or disclosure outside the 

Bell System ex«eµt under written agreetn(•nt 

Printed in U.S.A . 
Page 1 

1 Page 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 081-705-102 
Issue 2 , December 1980 

188A TEST SET 

(STOP LITE) 

DESCRIPTION AND USE 

CONTENTS PAGE • Metal frameworks 

1. GENERAL • Meta llic conduit 

2. PRECAUTIONS 2 • Pedestals 

3 . DESCRIPTION 3 • Newly driven ground rods 

4 . THEORY OF OPERATION 4 • Homes covered with metallic siding. 

5. OBSERVATIONS TO BE MADE BEFORE 
CLIMBING 

6 . VOLTAGES TESTS AND SAFEGUARDS-AT 
GROUND LEVEL, AT BASE OF POLE, TESTING 
OTHER EQUIPMENT, AND TESTING DAMAGED 

5 

JOINT CABLE CLOSURE 7 

7. VOLTAGE TESTS AND SAFEGUARDS ALOFT, 
UNDER, OR NEAR POWER TRANSMISSION 
LINES 10 

8 . DC VOLT AGE TESTING 11 

9 . CARE AND STORAGE 11 

1. GENERAL 

1.01 This section covers the description and use 
of the 188A test set (Stop Lite). The test 

set is used to test the following hazardous voltages: 

• Power ground wires 

• Street ligh t fixtures 

• Mobile homes 

1.02 This section is reissued to: 

• Add theory of operation 

• Change Fig. 1, 2, 5 and 6. 

Since this reissue is a general revision, no revision 
arrows have been used to denote significant changes. 

1.03 The 188A test set is designed to test for 
hazardous voltage in the range of 50 to 

20,000 volts, 60 Hz ac, and 6 to 2000 volts de. 
At frequencies other than 60 Hz, the test set is 
less sensitive to lower frequencies and more sensitive 
to higher frequencies. The test set indicates when 
a hazardous voltage is present by means of a 
flashing red indicator (LED). It does not indicate 
the actual voltage. When the test set indicates 
that a hazardous voltage is present, the employee 
should notify his supervisor immediately. Do not 
touch the energized plant or equipment. 

1.04 When testing ac voltage, the test set 
measures the voltage between the body of 

the user and the object being tested . The capacitance 
between the test set hand le and the hand of the 
user is part of the measuring circuit and affects 
the sensitivity of the test set. Special testing 
procedures a r e required to insure accurate 
measurements when the user is working aloft on 
a pole or in an insulated bucket truck. (See 
paragraph 7.01 for details.) 

NOTICE 
Not for use or chsclosure outs ide the 

Bell System except under written agrf'ement 

Printed in U.S.A. Page 1 
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1.0S When testing de voltages, a B temporary 
bond must be established between the ground 

terminal of the test set and a known earth 
ground. If there is any doubt as to the continuity 
of the B temporary bond, test the bond before 
the bond is used to test for hazardous voltages. 
(See paragraph 8.03 for details.) Do not use 
the B temporary bond for bonding if it 
does not pass this test. 

1.06 Protective gloves are not required while 
testing for hazardous voltages with the 188A 

test set. The test set has been designed and tested 
to protect the user from all hazardous voltages 
below 20,000 volts, 60 Hz ac. Voltages above 
20,000 Vac may be present in areas such as power 
substations. [See paragraph 6.01 (e).] The use of 
protective gloves while testing should be avoided 
since gloves reduce the sensitivity of the test set 
and may cause erroneous indications of hazardous 
voltage. 

1.07 If protective gloves are being used to perform 
other work operations and testing, and a 

hazardous voltage is indicated by the test set, do 
not retest without gloves. Contact your 
supervisor before making additional tests. 
However, if a safe condition is indicated while 
using protective gloves, a second test must 
be performed without gloves to verify the initial 
test result. Protective gloves reduce the sensitivity 
of the test set. 

2. PRECAUTIONS 

2.01 Do not drop the 188A test set because the 
shock may damage the protective insulation 

or the internal circuitry. Return the test set 
immediately for testing and repair if it appears to 
be damaged or fails to meet the self-check test 
described in paragraph 6.01. 

2.02 Keep the conductive probe cap over the 
probe end of the test set when not in use 

to avoid damage to the probe tip. Keep the test 

Page 2 

set clean at all times. Dirt, water, or other foreign 
matter can affect the insulating properties of the 
test set. (See paragraph 9.02.) 

2.03 Before climbing a pole, make a visual 
observation for potential hazards. (See 

paragraph 5.01.) 

2.04 Perform a self-check before using the set 
to verify that the test set is working properly. 

(See paragraph 6.01.) 

2.0S When using the probe, keep fingers behind 
the flash guard at all times. 

Do not take unnecessary risks when 
potential electrical hazards are present. 

2.06 The flashguard and handle of the 188A test 
set are designed and tested to protect the 

user while testing hazardous voltage below 20,000 
volts. Do not drill, scratch, etch, use adhesive 
labels, or otherwise modify or deface the handle 
and flashguard. Defacing or altering the 188A 
test set may lower or destroy the 20,000 volt ac 
protection afforded by the test set when testing 
for hazardous voltages. 

2.07 If no danger is indicated when protective 
gloves are worn to make a test, a second 

test must always be performed with a bare hand 
holding the test set. 

2.08 The 188A test set should be tested annually 
for dielectric strength integrity of the handle. 

Also test when handle integrity is in doubt, such 
as cracks or deep scratches in the handle area. 
See Section 081-705-103 for testing procedures using 
1188A test set. 
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3. DESCRIPTION 

3.01 The 188A test set (Fig. 1) is a yellow plastic 
two-piece unit that weighs approximately 1 

pound. The front housing contains the carbide 
probe tip and the light emitting diode (LED) voltage 
indicators (one green and one red), Fig. 2. 

CLIP 
OPERATING 
SWITCH 

FLASH GUARD 

ISS 2, SECTION 081-705-102 

3.02 C Canvas Bag: An AT-8924 canvas bag is 
available to carry and store the 188A test 

set and B temporary bond. 

VOLTAGE 
INDICATOR 
LED'S 

PROBE 

PROBE 
CAP 

Fig. l-188A Test Set 

Page 3 
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PROBE 

Fig. 2-Voltage Indicators 

B Temporary Bond: The B temporary 
bond (Fig. 3) is used to temporarily 
ground a light rixture, metallic conduit, 
power company hardware power ground 
wire, or other metallic objects in 
the telephone company work space 
which could become energized if 
a fault developed. The B temporary 
bond is placed on such attachments 
only after the metallic object has 
first been tested with the 188A 
test set and found to be free of 
a voltage potential. When placed, 
the bond is first attached (small 
clamp) to a reliable ground source 
and then to the metallic object. 
When the work is completed, the 
bond is removed from the metallic 
object and then the ground source. 
Should a fault develop when the 
B temporary bond is in place, 
the insulation may overheat and 
smoke which should alert the 
employee to descend the pole 
immediately and avoid contact 
with the bond. 

~~-l~~~~\OT 
~ 

CORD 

Fig. 3-8 Temporary Bond 
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3.03 188A Ground Cord (WlBU): The 188A 
ground cord is used to provide a ground to 

the conductive end cap when the 188A test set is 
being used while working aloft, or in an insulated 
bucket truck. (See paragraph 7.01 for details.) 

3.04 Conductive Probe Cap: The conductive 
probe cap (Fig. 1) provides protection from 

the sharp tip of the probe. When placed on the 
handle (clip end) of the 188A test set, it provides 
the attachment knob for the 188A ground cord 
and the contact surface for the hand of the user 
as required in paragraph 7.01. 

4. THEORY OF OPERATION 

4.01 The 188A test set measures the voltage 
between the body of the user and the object 

being tested. The capacitance between the test 
set handle and the hand of the user is part of 
the measuring circuit and affects the sensitivity 
of the test set. In addition, any voltage induced 
on the body of the user through electrostatic 
coupling from power transmission lines is effectively 
in series with the voltage being measured and may 
cause the test set to indicate an unsafe condition 
when none actually exists. For this reason, special 
testing procedures are required when the user is 
working aloft under or near power transmission 
lines. 

4.02 A special testing procedure, described in 
paragraph 7.01, is necessary in order to 

eliminate the electrostatic voltage coupled to the 
user from power lines. Use of the conductive 
probe cap and 188A ground cord as described in 
paragraph 7.01 will eliminate the users body voltage. 
The 188A test set will then measure only the 
voltage on the object being tested. Without this 
special procedure, the body voltage of the user 
may be significant. This voltage is harmless and 
cannot produce dangerous current. The voltage is 
often of sufficient amplitude to light the red LED 
on the 188A test set. 

4.03 The protective 20,000 volt insulation provided 
by the 188A test set is not affected when 

the conductive probe cap is placed on the handle. 
The user should observe all precautions listed in 
Parts 5, 6, and 7 until a safe reading is obtained. 
Do not touch potentially energized objects. 
The employee should remain clear of all potentially 
hazardous objects. 
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5. OBSERVATIONS TO BE MADE BEFORE CLIMBING 

5.01 Examine the pole for potential electrical 
hazards (Fig. 4) such as a vertical power 

ground wire, vertical metallic power conduit, street 
light fixture, power company primary disconnect 
hardware, or other foreign metal objects. Also 
observe the pole and adjacent spans for such hazards 
as improper clearance from power conductors or 
equipment, dangling power wires, inadequate 
clearance between pole-to-pole guys and power 
wires or energized attachments, etc. If none of 
these are present, the pole may be climbed providing 
no other hazard is evident. 

5.02 If a vertical power ground wire is present, 
make a voltage test in accordance with Part 

6 before climbing or working on the pole unless it 
meets any one of the conditions illustrated in Fig. 5. 

5.03 If a vertical metallic power conduit or other 
power company hardware extends to the 

base of the pole, make a voltage test in accordance 
with Part 6 before climbing or working on the 
pole. 

5.04 When a pole carries multiple line wire, 
telephone cable, or a bare vertical power 

ground wire and a street light fixture (Fig. 6), 
test in accordance with Part 7. 

5.05 If an ungrounded street light fixture is 
present, and is less than 40' inches above 

or below telephone attachments, and is on a pole 
not carrying a telephone cable or a bare vertical 
power ground wire, wear insulating gloves and 
avoid contact with it or its wiring since it is not 
possible to place a temporary bond to an effective 
ground. 

5.06 Voltage tests are not required at poles with 
street light fixtures as illustrated in Fig. 7. 

Danger: Do not contact supply wires going 
to the fixture. 

ISS 2, SECTION 081-705-102 

STREET LIGHT 
FIXTURES 

VERTICAL 
POWER 
GROUNDS 
METALLIC 
CONDUIT 

USE VOLTAGE TESTER WHEN REQUIRED 

NOTIFY SUPERV ISOR DO NOT CLIMB 

Fig. 4-Visual Inspection for Potential Electrical Hazards 
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V[llTICAL 
POWlll 
GROUND 

WOOO MOLDING 
OR EQUIVALENT 

NOTES ' 

I. NO TEST REQUIRED If: 

11 

11 

SUSPENSION 
ST II AND 

A. COVERED BY UNDAMAGED INSULATION 
B. WOOD MOLDING EXTENDS THROUGH 

TELEPHONE COMPANY SPACE . 
2 . IN ALL OTHER CASES TESTER MUST 

BE USED . 

Fig. 5-Vertical Power Ground-Not Requiring Use 
of 1 88A Test Set 
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TELEPHONE 
COMPANY 
SPACE 

BARE VERTICAL 
POWER GROUND 
OR METALLIC 
POWER CONDUIT 

NOTE ' 
VOLTAGE TEST REQUIRED IF 
POLE ALSO CARRIES : 
A. TELEPHONE CA8LE 
B. MULTIPLE LINE WIRE 

I 

C. BARE VERTICAL POWER GROUND 
D . METALLIC POWER CONDU IT 
E . FIXTURE NOT BONDED TO STRANO 

STREET LIGHT FIXTURE 

CABLE OR 
MULTIPLE LINE 
WIRE 

Fig. 6-Street light Fixtures Requiring Use of 188A 
Test Set 
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POWEft COMPllNY 
SPACE 

TELEPHONE 
COMPANY 
SPACE 

11 

NOTES : ---~~~J..-'---

1 . NO TEST REQUIR ED IF : 

A . FIX TURE IS IN 
POWER COMPANY 
SPACE 

B . FIXTURE IS BONDED 
TO SUSPENSION STRANO 

STREET LIGHT F IXTURE 

BOND 

SUSPENSION 
STRAND 

2 . I F FIXTURE IS BELOW TELEPHONE CABLE ANO BONDED TO 
STRANO . INSUL AT ING GLOVES MU ST BE WORN UNLESS THE 
WIRE S FROM THE LIGHT FIXTURE ARE 40 INCHES FROM 
THE POLE . 

Fig. 7-Street Light Fixture Not Requiring Use of 
188A Test Set 
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6 . VOLTAGE TEST AND SAFEGUARD-AT GROUND 
LEVEL, AT BASE OF POLE, TESTING OTHER 
EQUIPMENT, AND TESTING DAMAGED JOINT 
CABLE CLOSURE 

6 .01 At Pole - Vertical Ground Wire, Metallic 
Conduit, or Other Hardware- When a voltage 

test is required in accordance with paragraph 5.02 
or 5.03, proceed as follows before climbing or 
working on the pole: 

(a) Examine the tester for cracks. If there are 
cracks in the plastic, the tester must not 

be used but returned for repair. 

(b) Grasp the 188A test set handle using the 
bare hand. Depress the switch and verify 

that the green LED is lit. If the green LED 
does not light, check batteries; replace if needed. 
Repeat verification check. If the green LED 
still does not light, do not use. 

(c) With the switch depressed, touch both the 
probe tip and the "check contact" using t he 

free hand (Fig. 8). Remove the free hand; the 
red LED should flash. If it does not, do not 
use. 

Note: It may be necessary to wet the fingers 
touching the probe tip and the "check contact". 

(d) Once the red flashing indicator appears, it 
will be "locked up" as long as the switch 

is depressed. This a llows t he employee to 
remove the test set and read the LED display. 
The green LED indicates that the object is safe. 
The fl ashing red light indicates presence of a 
hazardous foreign voltage. 

(e) Where the voltage exceeds 20,000 volts such 
as substations, power stations, etc, protective 

gloves are worn to test high voltage objects. If 
a safe condition is indicated with gloves, a second 
test should be made with a bare hand holding 
the test set. This wi ll reduce the possibility of 
a low voltage surprise shock because protective 
gloves reduce test set sensitivity. 

Page 7 
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Fig. 8-Checking Test Set Before Use 

Page 8 
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Hold the handle of the tester and 
always keep your fingers behind the 
flash guard rings when testing For 
voltage. 

6 .02 Do not touch obj ect suspected of having high 
voltage (damaged pedestal, or object close 

to high voltage line). Depress and hold switch 
down as you approach object. Should test set begin 
to vibrate, hiss, buzz, or red LED fl ash, immediately 
move away from object. Do not touch; call your 
supervisor. If none of the above occu rs, complete 
test as out lined in paragraphs 6.03, and 6.04. 

6.03 If probe LED did not fl ash red during 
approach to object, press the probe end of 

the tester agai nst the object to be checked for 
voltage. It may be necessary at t imes to turn 
the tester from side to side to break through paint 
or other surface finish . Ensure that a reliabl e 
contact is made. 

6.04 Depress switch and hold down throughout 
the test. Still holding switch down, remove 

tester from object being tested. Green LED is 
safe; fl ashing red means danger. Call your 
supervisor. 

6 .05 If the ground wire is broken, test the portion 
going up the pole unless the break exists 

above the telephone space. Do not attempt to test 
a broken ground wire or fixture in the power 
company's space (40 inches or more above highest 
telephone attachment). Report any broken wire 
to the supervisor. 

6 .06 If a ground wire requires testing and is 
protected with wood molding to a height of 

about 8 feet, test above the molding. 

6.07 If the voltage tester does not indicate a 
hazardous voltage by the flashing red LED 

in making the test described in paragraphs 6.03 
and 6.04, poles carrying vertical power ground 
wires may be climbed. Care should be exercised 
to avoid simultaneous contact betwP.en power ground 
wires and telephone cable or guys si nce a small 
voltage may be present. This is recommended to 
avoid the possibility of a surprise shock which might 
cause a fall from the pole. 

ISS 2, SECTION 081-705-102 

6.08 Voltage Test - Moble Homes, Trailers, Metal 
Sheath Buildings, and Newly Driven Ground 

Rods: These present a potential electrical hazard 
and always require testi ng. All employees exposed 
to mobile homes, trailers, a nd metal sheath buildings 
should test the skin and frame, or both frames in 
the case of double wide mobile homes before 
starting any work operation. In some cases, the 
employee may be wearing rubber gloves (driving 
a ground rod) during the work operation. The 
final test using the 188A must be done with the 
bare hand holding the test set. If a voltage is 
detected on these objects, the property owner is 
to be notified so corrective action can be taken. 
The employee is to not ify his supervisor of the 
detected fault on the object or on any join t-used 
pedestal. Do not contact potential hazard until a ll 
hazardous voltage has been removed and the voltage 
tester indicates a safe condition. 

6 .09 Voltage Test-Cable Sheath: When sheath 
continuity is to be interrupted for the purpose 

of locating plant, locating faults, or making splices, 
it is necessary to test the sheath prior to a nd afte r 
opening it with t he 188A test set in accordance 
with paragraphs 6.01 through 6.04. 

6 .10 Voltage Test-Damaged Cable Closure Used 
in Joint-Buried Plant: When a te lephone 

or power pedestal closure (this applies to a ll closu res 
used in joint-buried plant whether standing alone 
or mounted back to back with power ) has been 
damaged or disturbed, eg, knocked over or dri ven 
into the earth by a motor vehicle, or a trouble 
condition involving power is suspected, power work 
shall be performed firs t. Then proceed as follows: 

(1) Before any bodily contact is made, test using 
the 188A test set. 

• If the test indicates the presence of power, 
immed iately remove the test set from contact. 
Take necessary precautions to protect the 
public and notify your supervisor. 

Page 9 
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6.11 Telephone employees shall not work on the 
telephone plant until the power company has 

completed repairs. After the power company has 
completed its work, the pedestal shall be tested 
with the 188A test set before any bodily contact 
is made. It shall be the responsibility of the 
power company to clear its trouble. Telephone 
employees shall not work on the telephone plant 
until the power company has completed repairs. 

6.12 If the tester indicates a safe condition, 
remove the cover of the closure and visually 

inspect the cable bonding and grounding connections. 
If they are not intact or loose, test the connections 
with the test set before performing maintenance 
work. 

6.13 If for any reason it becomes necessary to 
open the bonds between telephone facilities 

and power or across cable sheath openings, a 
temporary bond strap must be placed before the 
bond is opened. If for any reason the temporary 
bond cannot be placed, consult your supervisor. It 
may be necessary for the power company to 
de-enegize the power briefly during repair operations 
to the bonds. When temporary or permanent bonds 
are placed or removed, rubber insulating gloves 
and eye protection must be worn. Replace bond 
after fault has been located. 

Warning: Electrical continuity of all 
bonds, including cable sheath bonds 
in closures or at splice locations, 
must be preserved during the repair 
process. Until the permanent bond 
is installed, maintain continuity using 
a temporary bond strap (Section 
644-200-031). 

7. VOLTAGE TESTS AND SAFEGUARD ALOFT, UNDER, 
OR NEAR POWER TRANSMISSION LINES 

7.01 Street light fixtures, pole-to-pole guys 
extending near power company facilities, 

and power company hardware in the Telephone 
Company workspace must be tested for hazardous 
potential as follows: 

(a) Put on protective equipment including a 
hard hat, eye protection, etc, and climb to 

a convenient height to make the voltage test. 
Do not contact the suspected hardware, light 
fixture, or its wiring. 

(b) Test the object in accordance with paragraphs 
6.01 through 6.04. 

Page 10 

(c) If after depressing the switch and touching 
the probe tip to the object the green LED 

lights, you may proceed with your work after 
placing a temporary bond as specified in paragraph 
7.02. 

(d) If the red LED is flashing, it may be caused 
by the electrostatic voltage induced on the 

body of the user from the power transmission 
line. In such cases, the procedures described 
below must be followed: 

(1) Descend immediately. 

(2) Obtain a 188A ground cord. First test 
the 188A ground cord. Connect one clip 

end to the 188A probe tip. Press and hold 
the 188A trigger switch. Touch the other 
clip end to the check contact. The red 
indicator should flash. Do not use the 188A 
ground cord for testing if it does not pass 
this test. Attach one end to a known earth 
ground. 

(3) Place the conductive probe tip cap on 
the handle (clip end) of the 188A test set 

until the metal clip seats itself in the cap. 

( 4) Attach the other end of the ground cord 
to the contact on the conductive probe tip 

cap. 

• Ascend, and retest the suspected object. If 
the red indicator continues to flash, a 
hazardous condition exists. Do not test 
the object again. Descend immediately 
and call your supervisor. 

7.02 Use of the B Temporary Bond-The B 
temporary bond is used to temporarily ground 

a fixture, conduit, or bare vertical ground wire 
(Fig. 9) which has been tested for and found to 
be free from a voltage potential while working 
aloft. Should a fault develop, the B temporary 
bond will provide a direct path to ground for the 
foreign potential. The insulation on the bond may 
overheat and smoke which should alert the employees 
to descend the pole. Using rubber insulating gloves, 
attach the bond in the following manner: Attach 
the small clip of the B temporary bond to the cable 
suspension strand in such a manner that it will not 
be in the way of work operations; then attach the 
large clip of the bond wire to the fixture, conduit, 
or bare vertical ground wire. Do not bond to a 
support bracket of multiple line wire or the strand 
of isolated cable. Never attach to any street 
light wires or terminals to which they are 
attached or to a fixture which causes 
the red LED to flash. 
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METALLIC 
POWER 
CONDUIT 

NOTE : 
WEAR INSU LATING GLOVES 

SECOND, ATTACH LARGE 
CLIP TO CONDUIT OR 
CONDUIT FASTENER 

FIRST, ATTACH SMALL 
CLIP TO SUSPENSION 
STRAND 

Fig. 9-B Temporary Bond Attachment to Metallic 
Power Conduit 

7.03 The rubber insulating gloves may be removed 
only after the temporary bond is in place, 

and then only if other protection requirements 
permit. Leave the B temporary bond in place 
until all work operations have been completed at 
this pole for the day. If the bond starts smoking, 
put on insulating gloves and descend the pole 
immediately. Avoid contact with the bond, the 
fixture, or its wiring. Notify your supervisor. 

7 .04 Upon completion of work operations on a 
pole, remove the B temporary bond as 

follows: 

(a) Put on rubber insulating gloves. 

(b) First remove the clip from the fixture, 
metallic conduit, or bare vertical ground 

wire. 

(c) Remove the other clip which was attached 
to the strand. If a spark is detected when 

removing the bond, descend the pole immediately 
and notify the supervisor. 
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8. DC VOLTAGE TESTING 

8 .01 DC voltage hazards may be present in certain 
locations, such as near electric railway, 

subway, or trolley car lines or associated equipment. 

8.02 To test in these locations, first perform the 
procedures in Parts 5, 6, and 7. If no ac 

hazards exist, proceed to paragraph 8.03. 

8.03 First test the B temporary bond to be used 
as a ground cord. Connect the large clip 

end to the 188A probe tip. Press and hold the 
188A trigger switch. Touch the small B bond clip 
end to the check contact. The red indicator should 
flash. Do not use a B bond for testing if 
it does not pass this test. 

8.04 Connect B bond large clip end to a stand, 
ground wire, or other conductor known to 

be earth grounded and the small clip to the 
188A GND contact. 

8.05 Press the probe end of the 188A against 
the object to be tested for voltage. Ensure 

that a reliable contact is made. Press 
trigger and hold down. Remove probe from object 
and observe LED indicators. Green LED is safe; 
flashing red means danger. Do not touch the 
energized object. Call your supervisor. 

9 . CARE AND STORAGE 

9 .01 The 188A test set should be handled and 
stored with reasonable care. Always store 

the test set in the AT-8924C storage bag with the 
B bond wire. Do not subject the test set to 
possible pressure from other tools or material. 
Pressure may cause the switch to operate and 
discharge the battery. 

9.02 Remove any dampness or dirt with a clean 
cloth before using or storing. Keep the 

instrument free of grease or oil to prevent deterioration 
of insulation. Use mild soap solution to clean . 
Do not use solvents on test set. 

9.03 Avoid exposing or storing the instrument in 
a hot area such as may be encountered near 

radiators, etc. 

9.04 The instrument is to be carried down or 
lowered from poles, not dropped, as the 

impact may damage the internal wiring. 
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9 .05 When replacing batteries (Fig. 10), always 
use a 9V alkaline such as Eveready* 522. 

Other manufacturers' batteries may be physically 
larger and could damage the test set if used. To 
prevent damage to internal components, exercise 
care when replacing the battery. 

*Registered trademark of Union Carbide Corp. 

9VOLT 
BATTERY 

fig. 10-Battery Location 
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1. GENERAL 

1.01 This section describes the standard fabric 
body belts and safety straps, and covers in­

structions and precautions pertaining to their use 
and care. 

1.02 This section is reissued to include design 
changes for the D, E, and F body belts. These 

changes are as follows: 

(a) Relocate wrench keeper and tool loops (D and 
E belts) 

(b) Combine identification and instruction plates 
into one tag identified as a nameplate (D, E, 

and F belts) 

(c) Relocate tool loops and holster tabs (F belt). 

Revision arrows are used to emphasize the more sig­
nificant changes. 

1.03 Although leather belts have been rated Manu-
facture Discontinued (Mfr Disc.), a large num­

ber of belts are still in use and, therefore, the 
precautions, inspection, and maintenance procedures 
will still be covered in this section . 

1.04 The degree of comfort and satisfactory service 
an employee obtains from a body belt depends 

to a large extent on the locations of the Dee rings 
with respect to the prominent portions of the hip 
bones. The Dee rings should be slightly in front of the 
prominent portions of the hip bones. To obtain a 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written a~n·emt·nt 

Printed in U.S.A. Page 1 
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properly fitting belt, measure the dista nce across the 
back of an employee to the desired locations of the 
Dee rings and order a belt of the size nearest to this 
dimension. 

1.05 Information on tool holsters and the handline 
carrier for use with a body belt is covered in 

Section 081-720-111. 

2. DESCRIPTION 

D AND E BODY BEL TS 

2.01 tThe D and E body belts have all strength 
members made of six-ply neoprene-

impregnated nylon fabric and are equipped with a 
leather or leather-substitute cushion, a buckle, Dee 
rings (for attachment of a safety strap), tape thong, 
wrench keeper, loops to accommodate tools, and pro­
visions for attaching a holster. The D body belt is il­
lustrated in Fig. 1. The E body belt is identical to the 
D body belt except it is equipped with four wire rings 
for use with suspenders or a waist belt. 

2.02 These belts are available as a "left" or "right" 
belt in the sizes, dimensions, and weights 

listed in Table A. The "right" belt is shown in Fig. l; 
for a " left" belt, the position of the buckle, wrench 
keeper, and tape thong are reversed. 
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2.03 These belts ar~constructed with a contrasting 
colored center marker between the plies of the 

fabric makeup. Exposure of the center marker 
(due to wear or cutting) indicates the belt 
must be removed from service. 

F BODY BELT 

2.04 The F body belt (Fig. 2) is ;t light-weight belt 
made of six-ply neoprene-impregnated nylon 

fabric and is equipped with a buckle, Dee rings (for 
attachment of safety strap), and loops to accommo­
date tools. This belt has tabs for attaching holsters. 
The belt is avai lable in the sizes, dimensions, and 
weights listed in Table B. 

2.05 Like the D and E belts, the F belt is con-
structed with a contrasting colored center 

marker between the plies of the fabric makeup. Ex­
posure of the marker (due to wear or cutting) 
indicates the belt must be removed from 
service.• 

The F body belt has exposed rivits on 
the inside of the belt and shall not be 
worn by a person in lil)e work. 
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DEE 
RING--~rr-~-. 

NAMEPLATE (FIG . 5) 

Fig. 1-D Body Belt (Right Belt Shown) 

tfABLE A. 

D AND E BODY BELTS 
(SIZES, DIMENSIONS, AND WEIGHT) 

SIZE 

DESIGNATION 
(DISTANCE BELT LENGTH 

BETWEEN DEE EXCLUDING APPROX. 

RINGS) BUCKLE NUMBER OF WEIGHT 

(INCHES) (INCHES) TOOL LOOPS (POUNDS) 

18 38.0 3 3.8 
20 42.0 3 4.0 
22 46.0 4 4.2 
24 50.0 4 4.5 
26 52.0 4 4.8 
28 54.0 4 4.8 
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NAMEPLATE (FIG. 5) TOOL LOOP 

Fig. 2-F Body Belt 

•TABLE B. 

F BODY BELT 
(SIZES, DIMENSIONS, AND WEIGHT) 

SIZE 
DESIGNATION 

(DISTANCE BELT LENGTH 
BETWEEN DEE EXCLUDING APPROX. 

RINGS) BUCKLE NUMBER OF WEIGHT 
(INCHES) (INCHES) TOOL LOOPS (POUNDS) 

20 42.0 3 2.6 
22 46.0 4 2.9 
24 50.0 4 3.2 
26 52.0 4 3.4 
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D SAFETY STRAP 

2.06 The D safety strap is a six-ply neoprene-
impregnated nylon fabric strap. Between the 

center plies is a marker of contrasting color from 
that of the outer plies. Exposure of the marker 
by wear or cutting is cause for the strap to be 
removed from service. 

2.07 The D safety strap (Fig. 3) is available in one 
size only. It is adjustable in increments of 

1-1/2 inches from 36 inches to 61-112 inches. 

Fig. 3-D Safety Strap 

3. PRECAUTIONS 

3.01 A body belt and safety strap must be worn 
when working more than 4 feet above ground 

level on: 

(a) Poles (including stepped poles) 

(b) Lashed ladders placed agai nst suspension 
strand or other support 

(c) Truck ladder platforms 

(d) Ladder platforms 

(e) Aerial platforms 

(f) Pole platforms 

(g) Aerial lift baskets 

(h) Cable car 

(i) Towers 

(j) Terminal balconies. 
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3.02 The safety strap, when used as a safety line, 
should be as short as practical to minimize the 

potential falling distance. 

3.03 Before climbing a pole, see that the tongue of 
the buckle is properly seated in the desired 

hole in the safety strap. 

3.04 Do not allow a body belt or safety strap to be 
run over by trunks, trailers, rails, or other 

heavy equipment or be subjected to damage caused 
by heavy fa lling objects. 

3.05 Never punch extra holes in the tongue of a 
body belt. If a belt does not fit properly, re­

place it with one of a correct size. 

3.06 Never add any foreign attachment to the body 
belt and never carry tools or materials in the 

Dee ring. Tools or materials fastened to a foreign at­
tachment or Dee ring could prevent proper engage­
ment of the snap hooks or give a false indication of 
a snap hook engagement. 

3.07 Never attach two or more safety straps to-
gether for additional length. If one safety 

strap is not long enough, the method of doing the 
work shall be changed. 

3.08 When climbing or working on a pole, do not 
fasten a handline directly to the body belt or 

to tools carried in the belt. With the handline fas­
tened to the belt, the employee could be pulled off the 
pole if the handline should be caught either on an 
obstruction or a passing vehicle. To allow the 
handline to pull free of the belt, use one of the follow­
ing methods to carry a handline aloft: 

(a) Form the end of the handline into a loop and 
place the loop in the handline carrier. 

(b) Form the end of the handline into a loop and 
tuck the loop under the belt at the side or back 

so as not to interfere with climbing. 

3.09 Prior to ascending to an elevated level, em-
ployees must determine whether a ny ener­

gized power wires or attachments are in the 
immediate work area. If present, additional protec­
tive equipment and precautionary measures are to be 
used. 

Note: Minimim approach distances to ex­
posed energized power conductors are covered 
in Sections 460-300-115 and 620-100-011. 

3.1 0 An employee may improve one's security by 
placing the safety strap around the pole at a 
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point directly above a crossarm, strand, pole step, or 
other secure attachment which is to remain in place 
on the pole, provided the attached is one foot or more 
from the top of the pole. Do not place a strap around 
an insulator pin, a bolt, or other insecure attachment. 

3.11 Never use electric light, power, or foreign sig-
nal circuit attachments as supports for the 

safety strap. 

3.12 When "belting in" with the safety strap, do 
not rely on the feel or click of the snap hook 

keeper as an indication that the snap hook is secured. 
See that the snap hook and Dee ring are properly en­
gaged. The employee shall look and know that the 
snap hook is properly engaged before placing weight 
on the strap. Always have the keeper on the safety 
strap away from the body when engaged in the Dee 
ring (Fig. 4). 

Fig. 4-•Method of Using Safety Strap When Working 
From Laddert 
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3.13 An employee shall never be secured with a 
safety strap that is placed around a pole, 

strand, or other support in such a manner that both 
snap hooks are engaged in the same Dee ring of the 
body belt except in specific instances covered in this 
practice and then only when using th~ D, E, or F body 
belts. The D, E, and F belts may be readily identified 
by a metal •nameplatet as shown in Fig. 5. 

' 

0 SAFETY STRAP MAY BE 
USED ON ONE OEE RING 

BELL SYSTEM D 
0 SIZL _ RIGHT l'IFll... - - -

l'IFR NAl'IE OR TRADEl'IARK 

D AND E BODY BELT NAl'IEPLATE 

MUST NOT BE USED IN LINEWORK 
SAFETY STRAP l'IAY BE 

USED ON ONE DEE RING 
BELL SYSTEl'I F 0 

SIZL _ RIGHT l'IFll... _ 
l'IFR NAl'IE OR TRADEl'IARK 

F BODY BELT NAl'IEPLATE 

Fig. 5-·Body Belt Nameplatest 

0 

0 

0 

3.14 The following additional precautions are to be 
observed: 

(a) Exercise care when working aloft so the 
keeper of the snap hook is not depressed 

accidently by contact with wires, strand, crossarm 
braces, guys, and other attachments in the course 
of performing work operations. 

(b) A safety strap should never be used as a 
means of riding suspension strand. 

(c) Never use an improvised substitute of rope, 
wire, etc, for a safety strap or body belt. 

(d) Do not punch extra holes in a safety strap. 
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(e) While wearing a safety strap which is not in 
use, both ends of the safety strap must be 

snapped into the same Dee ring. Care should be 
exercised to see that the safety str,ap does not 
catch on pole steps and other attachments when 
climbing poles. 

(f) When climbing past another employee who 
has the safety strap around the pole, exercise 

care to avoid dragging the climber gaff over the 
safety strap. 

(g) A void swinging rapidly around the pole in a 
safety strap. 

(h) Do not throw or drop a body belt or safety 
strap. 

(i) Exercise care to prevent damage to a body belt 
or safety strap from heat by contact with or 

placing it near a furnace, hot solder pot, torch, or 
hot soldering iron. 

3.15 The following should be observed when stor­
ing a body belt and safety strap. 

(a) Keep away from radiators, stoves, steam 
pipes, fires, and other places of excess heat. 

(b) Do not store in a locker, box, tool case, or other 
container until it has been completely dried by 

wiping and ventilation. 

ISS 4, SECTION 081-720-101 

(c) Never store with unprotected edged tools. 
When stored in the same compartment, edged 

tools, such as climbers, must be properly protect­
ed. 

(d) Do not store in a location with excess humidity 
to prevent mildew. 

4. INSPECTION 

4.01 Each employee, when receiving a body belt or 
safety strap and each day prior to use, must 

inspect the belt and strap for evidence of wear or any 
defects. If any condition exists that raises any doubt 
as to its safety, it should be exchanged at once for one 
in good condition. A body belt or safety strap should 
never be subjected to proof load tests. 

4.02 Employees whose work assignments require 
the use of a body belt and safety strap shall be 

responsible to verify that these devices are in good 
condition. 

4.03 Supervisors shall ensure themselves that 
craft employees perform a visual inspection 

daily. Body belts and safety straps are to be inspected 
each quarter by supervision. 
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VISUAL INSPECTION OF BODY BELT 

A. Fabric and leather Type 

4.04 The important conditions to look for are: 

(a) Badly worn or broken reinforcement plates 
which hold the Dee ring. •To check for this 

condition, refer to Fig. 6 and move t he Dee ring 
from Position 1 to Position 2, using light fi nger 
pressure. The rotation of the Dee ring shall not 
exceed 90 degrees.• 

(b) The condition of the loop (leather or nylon) at 
the Dee ring reinforcement plates, which 

could be worn or crushed sufficiently to affect its 
strength. (Exposure of the contrasting colored 
marker in a fabric belt is cause for rejection) 

(c) Loose or broken rivets (particularly those in 
the loops holding the Dee rings) 

(d) Broken or rotted threads in the stitching 

(e) Cracks or cuts that would tend to cause a tear 
or would affect the strength of the belt 

(f) Broken or defective buckle 

(g) Exposure to excess heat (burn marks, hard 
spots, etc). 

POSITION ::: 2 
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Fig. 6-k:hecking for Worn or Broken Reinforcement Platest 
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B. Leather Belts-Bending Test 

Leather belts which are not padded 
and have exposed rivets on the in­
side of the belt shall not be worn by 
a person engaged in line work. 

4 .05 The bending test should be made on leather 
body belts only when clean and well oiled. The 

leather should show no cracks other than slight sur­
face cracks. If well-defined cracks appear, the belt 
must not be used, but should be taken out of service. 
The test should not be made if the body belt has been 
stored in an area where the temperature is below 32 
degrees F since at low temperatures, the leather may 
be damaged by bending it around the test mandrel. 
Place the belt in a warm area until the belt tempera­
ture is above 32 degrees F. The bending test should 
be made as follows: 

(a) Leather should be bent with the grain 
(smooth) side out, over a mandrel that is not 

less than 3/4 inch in diameter. (A 3/4 inch guy rod 
may be used.) In making this test, pull the leather 
taut and wrap it half way around the mandrel, 
keeping the leather under tension while the bend 
is being made. This procedure brings the leather 
into firm contact with the mandrel while the bend 
is being made and, thus, avoids bending the 
leather too sharply. Do not loop the leather first 
and then pull it over the mandrel. Do not make the 
bend test at a buckle hole. 

(b) Body belts shall be subjected to the bending 
test at points where it is possible to bend 

them, such as under the leather tool loops and at 
the tongue strap. 

4.06 If leather of the thickness used in Bell System 
standard body belts is subjected to an exces­

sively severe test, such as bending it too sharply 
(without a mandrel or over too small a mandrel) with 
the grain side out, even good leather may crack be­
cause of excess strain. 

VISUAL INSPECTION OF SAFETY STRAP 

4.07 The following important conditions to look for 
are: 

(a) Broken, cut, or torn outer fibers and nicks, 
punctures, or charred spots, etc, that would 

affect the strength of the strap. The edges of the 
strap should be inspected carefully. 

ISS 4, SECTION 081-720-101 

(b) Worn fabric as indicated by the colored 
marker when three outer layers of fabric are 

worn through. The strap shall be removed from 
service as soon as the contrasting colored marker 
becomes visible. 

Note: All leather safety straps are to be re­
moved from service and junked. 

(c) Loose, broken, or missing rivets or rivets with 
excessive wear. Remove from service. 

(d) Broken or badly worn steel guard on ends of 
safety strap. Remove from service. 

(e) Defective buckle or binding, or poor action of 
the keeper on the snap hook. The keeper 

should work freely without excessive side play and 
close securely under spring tension. Check for any 
elongation in the metal at the rivet holding the 
keeper in place. 

(f) Acid burns-a strap that has been in contact 
with acid shall be removed from service. 

(g) Holes for tongue of buckle excessively en­
larged. 

(h) Broken inner fibers-defects are usually 
found in the section at which an injury oc­

curred. Breakage of the inner fibers is indicated by 
limpness and flexibility of the strap. The strap 
should be examined in short sections and if a soft 
flexible section is found, the strap should not be 
used. 

5. USE 

ON POLE 

5.01 An employee working from a pole shall be se-
cured with a body belt and safety strap. To 

accomplish this, attach one snap hook to a Dee ring 
and pass the free end of the strap around the pole. 
The strap should Jay flat against the pole without 
turns or twists. Engage the snap hook in the other 
Dee ring. 

ON AN EXTENSION LADDER 

5.02 An employee working from an extension lad-
der that is securely lashed to a suspension 

strand or other support shall use one of the following 
methods to be secured with a body belt and safety 
strap. 
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Attach one snap hook of the safety strap to a Dee ring 
and pass the free end of the safety strap to either one 
of the following: 

(a) Between two rungs and around a siderail (Fig. 
4), or 

(b) Around a rung, or 

(c) Around the suspension strand and engage the 
snap hook in the other Dee ring. 

5.03 An employee working from an extension lad-
der which is properly placed and secured to 

the strand with strand hooks, but not lashed, shall 
use the following method to be secured with a body 
belt and safety strap. 

Attach one snap hook of the safety strap to a Dee ring 
and pass the free end around the strand and siderail, 
between two rungs. Engage the snap hook in the 
other Dee ring. 

5.04 A body belt and safety strap are not to be used 
on a ladder if: 

(a) The ladder is not secured in the manner de­
scribed in paragraph 5.02 or 5.03. 

(b) The safety strap cannot be secured in the man­
ner described in paragraph 5.02 or 5.03. 

ON AN AERIAL PLATFORM 

5.05 An employee working from an aerial plat­
form, supported by a suspension strand or 

other support, shall be secured with a body belt and 
safety strap using one of the following methods: 

(a) The straps of the D, E, and F body belt are con­
structed of material that is of sufficient 

strength to allow the safety strap to loop the 
strand and have both snap hooks attached to the 

Page 10 

same Dee ring as shown in Fig. 7. The method 
shown is not to be used with any body belt other 
than the D, E, or F body belts. 

Fig. 7-Method of Using D, E, or F Body Belt With Safety 
Strap 
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(b) If a belt other than the D, E, or Fis being used, 
attach one snap hook to a Dee ring and pass 

the free end across the front of the body, through 

ISS 4, SECTION 081-720-101 

the other Dee ring, and engage the snap hook on 
the suspension strand. Figure 8 shows this meth­
od. 

Fig. 8-Method of Using Safety Strap When Using Other 
Than a D, E, or F Belt 
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ON A TRUCK PLATFORM 

5.06 An employee working from a truck platform 
shall loop the safety strap to the platform 

framework unless the platform is equipped with 
safety chains. If safety chains are provided, the chain 
shall be attached to the Dee rings of the body belt. 

ON AN AERIAL LIFT 

5.07 An employee working from the basket of an 
aerial lift shall be secured in the basket. When 

working from a SERVI-LIFT or SKYWORKER ae­
rial lift, the employee shall be secured by attaching 
the safety strap to the eye (Fig. 9) provided in the 
basket. When working from a TELSTA aerial lift, use 
the method shown in Fig. 10. 

POLE-MOUNTED TERMINALS-WITH HANDLES 

5.08 Employees shall secure themselves to the han-
dle of pole-mounted terminals, such as B, 101, 

and 29-type cabinets, prior to stepping from the pole 
to a pole seat or terminal balcony. Likewise, when 
stepping from a pole seat or terminal balcony to the 
pole, the safety strap shall not be removed from the 
handle until the employee has stepped onto the pole. 
Figure 11 shows the safety strap secured to one Dee 
ring, which is possible when using a D, E, or F Body 
Belt. All other belts must have the snap hook of the 
safety strap secured to a Dee ring, across the front of 
the body and through the other Dee ring, and then 
secured to the terminal handle. 

Note: If the work aloft is to be performed 
from a sitting position on the terminal seat or 
balcony, it will be necessary to lengthen the 
safety strap at the ground level prior to ascend­
ing the pole. 

6 . MAINTENANCE 

FABRIC BODY BELTS 

6.01 Tests indicate that creosote is not injurious to 
nylon; however, because the creosote may 

stain clothing, it should be removed as soon as practi­
cable using a cloth moistened with petroleum spirits 
or other approved cleaner. 
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SERVI-LIFT BASKET 

Fig. 9-Location of Eyes for Securing Safety Strap in Bas­
kets of SKYWORKER and SERVI-LIFT Aerial Lifts 
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Fig. 10-Method of Using D, E, or F Body Belt With Safety 
Strap in TELSTA Aerial Lift 
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Fig. 11 -Method of Using D, E, or F Body Belt With Safety 
Strap on 8-Type Cross-Connecting Terminal 
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LEATHER BODY BELTS 

A. Cleaning 

6.02 Leather body belts should be cleaned and 
dressed at three-month intervals or more 

often if the belt has been wet from rain or perspira­
tion or has been in contact with wet paint. 

6.03 Paint ingredients have a harmful effect on 
leather. Wet paint must be removed as soon as 

possible. 

6.04 Creosote is not harmful to leather. To avoid 
clothing stains, it should be removed as soon 

as possible. 

6.05 Leather body belts may be cleaned as follows: 

(1) Remove surface dirt with a sponge dampened, 
but not wet with water. Do not use gasoline or 

petroleum products because they will cause the 
leather to become dry. 

(2) Rinse the sponge in clear water and squeeze 
partially dry. Work up a thick lather using a 

neutral soap, such as castile or white toilet soap 
(free from alkali). 

(3) Thoroughly wash the entire length of the belt 
with the lathered sponge to remove embedded 

dirt and perspiration and wipe with a cloth to re­
move excess moisture. 

(4) Repeat (2) using a good grade of saddle soap. 

(5) Work the saddle soap lather well into all parts 
of the belt and place in a shaded area to dry. 

(6) When the leather is practically dry, rub vigor­
ously with a soft cloth. 
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B. Oiling 

6.06 Treating the leather in body belts with saddle 
soap will normally keep the belt soft and pli­

,able; however to keep the leather from drying out and 
becoming brittle, leather body belts should be oiled 
approximately every six months as follows: 

(1) Clean the leather with neutral soap as de­
scribed in paragraph 6.05 (1), (2), and (3). Oil 

applied to dry or dirty leather has a harmful effect 
on the leather. 

(2) While the leather is still damp, use about 112 
ounce (2 teaspoonsful) of Neat's-foot oil and 

apply the oil gradually with the hands, using long 
light strokes to work it into the leather. A light, 
even distribution of oil is desired. 

(3) After oiling, the belt should be set aside in a 
dry shady place for 24 hours in order to permit 

the leather to dry slowly. Then, rub vigorously 
with a soft cloth to remove excess oil. 

Note: Do not use mineral oils or greases such 
as machine oil or vaseline. Leather should never 
look or feel greasy as this is an indication that 
too much oil is being used. Leather with too 
much oil will stretch and is likely to pick up 
sand or grit which may injure the leather. 

C. Disposition 

6.07 A body belt or safety strap with major defects 
shall be withdrawn from service immediately 

and returned to the storeroom for disposition in ac­
cordance with established routine. To prevent any 
further use, cut off the tongue of a defective body belt 
and cut the strap of a defective safety strap to remove 
the snap hook. 
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1. GENERAL 

1.01 This section describes clh1bers and associated 
items such as pads, straps, and gaff guards. 

Information on the care and maintenance of these 
items is included. 

1.02 This section is being reissued to add the new 
H climber and the D gaff guard. Revision ar-

rows are used to emphasize the more significant 
changes. 

1.03 When existing D, E, and F climbers with foot 
straps attached to a solid ring are returned for 

reconditioning, the solid ring will be replaced with a 
split steel ring. 

1.04 Under no circumstances should a file or 
any other tool be used to reshape or 

sharpen a climber gaff. Part 7 describes the use 
of a hone for climber gaff maintenance. 

2. PRECAUTIONS 

2.01 Observe the following precautions when stor­
ing, transporting, and using climbers: 

(a) Equip climbers with gaff guards when not in 
use. Gaff guards protect employees as well as 

the gaff tips and cutting edges when climbers are 
carried or are stored in tool boxes or other storage 
spaces. They also prevent damage to the safety 
straps and body belts when stored in the same 
compartments with climbers. 

(b) Use climbers adjusted to correct size. (See 
Part 4.) 

(c) Do not bend leg irons. If discomfort exists, use 
cushion-type pads. 

(d) Never wear climbers on work where 
they are not required as when walking be­

tween poles, when working on the ground, on a lad­
der, or an aerial lift, on a stepped pole where the 
work can be performed safely from the steps, in 
trees, '.>r while traveling in a motor vehicle or any 
other type of conveyance. 

(e) When climbing past another employee who 
has their safety strap in place around the pole, 

special care should be taken to avoid gaffing the 
other employee, the safety strap, or other equip­
ment. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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(f) When climbing past attachments on poles, 
care s;nmld be taken ro avoid dragging climb­

ers or foot against these attachments. 

(g) Do not use the gaff as a pry. 

(h) When climbing, avoid placing the gaff in or 
near a crack, knot, nail, or tack, etc. 

(i) Inspect climbers in accordance with Part 5. 

,,,,,,,,,~ 

SLEE VE 

(IN 2 SIZES) 

LOOP 

LEG IRON 

,l 
I i 

~ i 
: I 
' ! 

3. DESCRIPTION 

F CLIMBER-AT-8530 

3.01 The F climber is an adjustable length climber 
that consists of a leg iron, an adjustable 

sleeve, fasteners, and gaff guards. The parts of an F 
climber are shown in Fig. 1. 

THREADED HOLES 

NOTE: 

STAMPED ON SHANK 

OF CL! MBER 

SEE NOTE 

SYSTEM F 

QUARTER AND 
YEAR OF 

xxxxxxxxx~xxxxxxxxxxx 

, MANUFACTURE MANUFACTURERS 
NAME OR TRADE MARK 

STAMPED LORR 
(LEFT OR RIGHT) 
UNDER STIRRUP LOOP 

I 

Fig. 1-•Parts for F Climbe ... 
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3.02 The F climber is basically identical in con-
struction to the Dor E climber. The foot strap 

assembly which secures the stirrup of the climber to 
the arch of the shoe is equipped with a removable 
split steel ring and is not an integral part of the 
climber. 

3.03 Gaffs of F climbers are fully machine shaped 
and sharpened. The climber shank is tapped 

and threaded for adjusting and securing the sleeve at 
any desired position. The adjustable sleeves are in­
terchangeable. The gaff is designed so it can be ma­
chine sharpened without any filing to reshape the 
outer rounded surfaces or the ridge of the gaff. Do 
not use a file on these surfaces at any time. 
This would disturb the original design of gaff so that 
it cannot be machine sharpened satisfactorily. 

3.04 Climbers must be ordered by component 
parts. Climber sleeves and leg irons are or­

dered separately; however, each pair is furnished 
with fasteners. The leg irons are provided with gaff 
guards. Fasteners may be ordered separately. Pads, 
leg straps, and foot strap assemblies or components 
must be ordered separately. Factory resharpened 
climbers are returned with gaff guards installed. 

3.05 F climbers have offset stirrups; therefore, 
they are made for the left or right foot and are 

marked "L" or "R" just below the ring loop at the end 
of the stirrup. Some older climbers may not have 
been marked. Climbers can be identified as left or 
right by holding the climber with the gaff toward you 
and pointing up and noting the direction the stirrup 
is offset. If the offset is to the right as shown in Fig. 2, 
it is a right climber; conversely, if the offset is to the 
left, it is a left climber. 

ISS 5, SECTION 081-730-101 

Fig. 2-Stirrup Offset "Right" 

•H CLIMBERS-AT-8530 

3.06 The H climber is identical to the F climber 
except the leg iron is 1-1/ 4 inches shorter in 

length (Fig. 3). The stirrup on the climber is smaller 
in width and depth to accommodate smaller size work 
boots. The H climber uses the same adjustable 
sleeves, foot straps with split rings, and other stan­
dard parts used with the F climbers.• 

Page 3 
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D GAFF GUARD 

Page 4 

SLEEVE 
(LONG) 

1..--------- H CLIMBER LEG IRON 

STIRRUP 

Fig. 3-·H Climbert 
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D AND E OIMBERS 

3.07 The superseded D and E climbers are basically 
identical to the F climber except that on these 

climbers the C and D foot straps have been rated Mfr 
Disc. These foot straps have been replaced by the E 
climber foot strap. 

SLEEVES 

3.08 The sleeves used on adjustable climbers are 
designed to fit snugly over the shank of the leg 

irons and to be securely locked in the desired position 
by machine screws. The sleeves are available in two 
lengths and can be adjusted in increments of 
114 inch. Figure 4 illustrates the sleeves, the lengths 
available, and the adjustment range of each sleeve. 

3.09 •The sleeves are attached to the climbers with 
two hexagon head machine screws. On the 

short adjustments for the short and long sleeves, 
only one machine screw is used. For these lengths, 
the wedging of the sleeve and leg iron provides a suf­
ficiently tight fit on the lower part of the sleeve. In­
sert the machine screws through the holes in the 
sleeves from the strap loop side and secure in the 
threaded holes of the leg irons.• The heads of the 
machine screws are slotted for tightening with a 
screwdriver. The fasteners are equipped with spring 
steel lockwashers. 
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SHORT 
ADJUSTMENT 
RANGE 

F CLIMBER 14-314 IN. TO 18-112 IN. 
H CLIMBER 13-1/2 IN.TO 17- 114 IN . 

10 -3116 IN. 

LONG 
ADJUSTMENT 
RANGE 
17-3/4 IN . TO ZH/2 IN. 
16-1/2 IN . TO 20-114 IN. 

Fig. 4-Hleeves for Adjustable Oimbers• 
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PADS 

3.10 Pads are used with climbers to protect the 
shins and calf of the leg against irritation by 

rubbing when the climbers are strapped to the legs. 
Plain leather, felt lined, and cushioned pads are 
available as shown in Fig. 5. Cushion pads are coded 
B climber pads (angle) and C climber pads (straight). 
The plain and felt lined pads are generally used when 
wearing boots that cover the calf of the leg. The 
wrap-around design of the B climber pads furnishes 
additional protection at the shins. Occasionally the 
top edge of a new pad may initially dig into the leg 
in use. This can be overcome by dulling the top edge 
by rubbing with a rounded metal tool. 

STRAPS 

3. 11 The E climber foot straps are attached to the 
climber so the buckle assembly will be across 

the foot instep when fastened. Figure 6 shows the 
foot strap on the climber. 

3.12 The B climber strap (Fig. 7) consists of a 22-
or 26-inch strap with a buckle permanently 

attached. The B climber strap is used to hold the pad 
on the leg iron and to fasten both to the leg of the 
employee when the climber is worn. 

PLAIN 
CLIMBER 

PAD 

FELT 
CLIMBER 

PAD 

B CLIMBER PADS C CLIMBER PAD 

Fig. 5-Pads 

Page 6 

TCI Library: www.telephonecollectors.info



ISS S, SECTION 081-730-101 

Fig. 7-B Climber Strap and Pad Installed on Climber 

Fig. 6-Foot Straps Attached to Climbers 

Page 7 
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5.04 If any of the conditions, paragraph 5.03(a) to 
(h) inclusive, are found, or if the condition of 

the climber is such that there is good cause to doubt 
its safety, it shall not be used but shall be exchanged 
for climbers in good condition. If any of the condi­
tions (i) to (o) are found, the item should be replaced. 
If condition (p) is found, the setscrew should be tight­
ened or replaced, or the sleeve replaced. 

5.05 Figure 11 illustrates the surfaces, ridge, and 
point of a properly shaped gaff. The ridge of 

the gaff is straight. Note that the point of the gaff 
is rounded to meet the ridge. 

5.06 Figures 12 and 13 show two of the principal 
causes of climber cutout due to unsatisfactory 

gaff conditions. A dull point or dull cutting edges re­
sults in insufficient gaff penetration as shown in 
Fig. 12 causing the resultant cutout. If the straight 
ridge of the gaff is altered as indicated in Fig. 13, a 
prying action is produced that will cause climber cut­
out. Under no circumstances should any part of the 
gaff be altered by filing. Proper field maintenance of 
factory shaped gaffs is described in Part 7. 

6. TESTING CUMBER GAFFS 

6.01 Climber gaffs shall be tested when received 
and thereafter any time there is any doubt as 

to their sharpness and the first time they are used 
each week. They shall be tested by making the pole 
cutout test as follows: 

(1) Place the climber on the leg and fasten the foot 
strap in the usual manner. Do not fasten the 

leg strap. 

(2) Remove the gaff guard and put on your gloves. 
Place your hand between your leg and the 

climber pad, palm facing the pole. Place the other 
hand around the pole to balance yourself. With 

(3) Keeping just enough pressure on the stirrup to 
keep the gaff in the pole, but not so much as 

to cause the gaff to penetrate any deeper, push the 
climber and your hand toward the pole by moving 
your knee until the strap loop of sleeve is against 
the pole as shown in Fig. 15. 

Fig. 11-Gaff Profile and Point 

Fig. 12-Dull Gaff 

your leg at about a 30 degree angle, the normal •uccRuM SMALL 
RE SISTING 
POWER 

NOTE S: 

climbing angle, aim the gaff toward the center of 
the pole about one foot above the ground line. 
Lightly jab the gaff in the pole, so that it pene-
trates the wood about 1/4 inch (se· "ig. 14). Do 
this at a location where the pole is fr ~ of cuts and 
knots. 

Page 10 

I. EVEN A VER Y SMALL HUMP TEN DS 
TO PRODU CE A PR YI NG ACT ION 
SIMILAR TO THAT OBTAINED 
WITH A CROWBAR . 

2 . STRAP S OMITTE D FOR CLARIT Y. 

Fig. 13-Gaff Ridge and Point Altered 
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Fig. 14-Jabbing Gaff in Pole 
Fig. IS-Climber Holding 
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(4) Making certain the strap loop is held against 
the pole with pressure from your leg, gradu­

ally exert full pressure straight down on the stir­
rup without raising your other foot off the ground, 
so as to maintain balance if the gaff does not hold. 

(5) A gaff, which is correctly shaped and is sharp, 
will cut into the pole and hold in a distance of 

2 inches or less. Measure the cut from point the 
gaff enters the pole to bottom of cut at surface of 
pole as indicated in Fig. 16. A gaff that is correctly 
shaped but dull or burred will cut in and hold but 
the length of the cut will be more than 2 inches. A 
convenient tool for measuring the length of a cut 
is the gaff guard. The clasp portion of the gaff 
guard is 2 inches long and can readily be used as 
a measuring device. A gaff, which is very dull or 
deformed in some way, will cut out of the pole or 
plow through the wood for a distance greater than 
2 inches. Do not use climbers that cut out or 
plow through the wood for a distance 
greater than 2 inches. If the climber gaff is 
dull, sharpen with a hone, as described in Part 7, 
and repeat cutout test. If climbers still do not pass 
the pole cutout test, they are defective and should 
be replaced. 

7. FIELD MAINTENANCE 

CLIMBER GAFFS 

7.01 During normal use of climbers the edges along 
inner surface (cutting edges), Fig. 17, may be­

come dull. The honing stone should be used to main­
tain sharp edges. Remember that even a dull gaff can 
cut your finger so hone carefully. 

7.02 In honing, use a standard honing stone. Keep 
the stone well oiled with light machine oil 

while honing to prevent clogging the stone. 

7.03 First, if there are any small burrs along the 
cutting edges, remove them by holding the 

hone against the side of the gaff and carefully fol­
lowing the edge around to the tip as indicated in 
Fig. 18 and 19. 
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Fig. 16-Measuring Gaff Cut 

Fig. 17 -Goff Cutting Edges 
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Fig. 18-Removing Burrs From Top Cutting Edge 

Fig. 19-Removing Burrs From Bottom Cutting Edge 

7.04 Hone the inner surface of the gaff by starting 
the stroke near the leg iron and continue over 

the rounded curve of the tip as indicated in Fig. 20. 
Stop the honing stroke before the stone slides off the 
end of t he gaff to prevent dulling the tip. About 20 to 
25 strokes of the honing stone should be enough. Do 
not attempt to reshape the tip of the gaff. 

ISS S, SECTION 081 -730-101 

7.05 Discard the honing stone when its surface be-
. comes covered with grooves due to use. A 

badly worn hone or one with grooves will round off 
the gaff cutting edges, thus causing climbers to fail 
the pole cutout test. The life of the hone can be ex­
tended by switching ends and sides. 

7.06 When using a vise to hold a climber, always 
protect the leg iron by placing wood blocks 

between the vise jaws and the leg irons as shown in 
Fig. 21. This prevents scoring the leg iron which may 
weaken it. 

Fig. 20-Honing Inner Surface 

Fig. 21-Using Vise for Honing Gaff 
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SECTION 081-730-101 

7.07 When climbers require sharpening and the 
\ desi~ed sharpne~s to pass the cutout test can­

lwtbe obtamed by honmg (paragraphs 7.02 through 
7.05), the employee should exchange them for a pair 
of factory sharpened climbers. Remove the E climber 
foot strap (paragraph 3.11), the B climber straps 
(paragraph 3.12), pads, and sleeves and equip the 
climbers to be returned with gaff guards. Perma­
nently attached foot straps should remain on the re­
turned climbers. The solid ring will then be replaced 
with a split ring. Tape or otherwise tie them together. 
Figure 22 illustrates a climber that has been machine 
sharpened a number of times to the minimum 
length that shall be used. 

PADS 

7.08 Pads should be maintained clean and pliable 
for maximum comfort. Maintain this condi-

-11-1/4 IN CH 
MINIMUM 

tion by using saddle soap or neats-foot oil about every 
3 months as follows: 

(a) Clean with a damp sponge using a neutral 
hand soap. 

(b) With sponge and clean water, work up a lather 
using a good grade of saddle soap. Work lather 

well into pad and put in shade to dry. When lather 
is almost dry, rub the leather vigorously with a 
soft cloth. 

(c) About every 6 months instead of dressing with 
saddle soap as in (b), clean as in (a), then while 

leather is still damp apply about 112 teaspoon of 
neats-foot oil on the loop side of the pad, apply oil 
gradually with hands using long light strokes to 
work into leather. After oiling, allow pads to dry 
overnight; then rub vigorously with a soft cloth to 
remove excess oil. 

Fig. 22-Gaff Sharpened to Minimum Length 

Poge 14 
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l. GENERAL 
4 

1.01 This section covers the requirements for 
4 protection of subscriber stations (including 

coin telephones), provides information for identification, 
13 selection, and installation of station protectors. It 

identifies signaling grounds, describes bonding 
16 procedures, and outlines requirements for protecting 

PBX circuits. 
16 

1 .02 This section is reissued to add information 
18 on the followi ng: 

23 

24 

36 

38 

39 

42 

43 

43 

43 

45 

49 

51 

54 

NOTICE 

• Suspected energized protectors (DANGER, 
paragraph 15.03). 

• 142A1A and 191A2 protectors. 

• C and D customer service closures. 

• 106C protector in C customer service closure 
(Fig. 43). 

• AT-7796X connector. 

• 188A test set (Stop Lite), safety glasses, 
and rubber gloves with leather protectors. 

• Restrictions on connections to aluminum 
conduit and conductors. 

• Conversion from fuse to fuseless operation. 

• Metric equivalents to English units in figure 
references to dimensions and wire gauge. 

• Delete text, table, and figure references to 
No. 14 A WG ground wire, which has been 
rated manufacture discontinued (MD), and 
show it replaced by No. 12 wire. 

Not for use or disclosure outside the 
Bell Sys tem except under written agreement 

Printed in U.S.A. Page l 
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SECTION 460-100-400 

• Rerate 93C, 93Dl, and 305A2 protector 
mountings and 1293C protectors to MD. 

• Rerate 6A3A terminal block to MD. 

•Revise Tables A, B, C, D, E, F, and G. 

•Change READ to CAUTION, prior to 
paragraph 14.01. 

• Replace Fig. 65 to show current model of 
B ground clamp. 

• Show specific omission of the DIMENSION® 
PBX in READ statement of paragraph 3.10 
and prior to paragraph 11.01. 

Revision arrows are used to emphasize the more 
significant changes. 

1.03 Cable, wire, strand, etc, which are subject 
to disturbance by lightning, possible contact 

or induction from electric circuits in excess of 300 
volts to ground, or ground potential rises from 
nearby power generating stations, substations, or 
higher voltage industrial transformers (34 kilovolts 
and above), are called exposed cable, wire, or 
strand. 

1.04 Cable, wire, strand, etc, which are not 
subject to disturbances by lightning, possible 

contact or induction from electric circuits in excess 
of 300 volts to ground, or ground potential rises 
from nearby power generating stations, substations, 
or higher voltage industrial transformers, are called 
unexposed cable, wire, or strand. 

1.05 In nonlightning areas, the exposure status 
of cable or wire is based only on power 

exposure. In lightning areas, protection is required 
regardless of power exposure. 

1.06 Isolated sections of aerial cable are considered 
as open wire, for the purpose of determining 

the type of protectors required, unless the cable 
is effectively grounded to a multigrounded neutral 
of a power system. 

1.07 Station protectors are used in areas where 
telephone plant is considered exposed as 

outlined in paragraph 1.03. Station protectors are 
designed to provide safety to customers and 
telephone company personnel and to limit damage 
to telephone equipment from abnormally high 
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voltages. Protector units limit the magnitude of a 
foreign voltage at the station by arcing to ground 
and by shorting permanently to ground when there 
is excessive follow-through current. 

1 .08 Nearby lightning strokes can develop large 
potential (voltage) differences between 

telephone wiring, power wiring, water pipes, and 
building steel. Therefore, it is important these 
systems be bonded together on the telephone 
premises of the customer and the bonding conductors 
be as short and as straight as possible (Fig. 1). 

1.09 When installing protectors at mobile home 
locations, refer to Section 461-220-100. 

1. 10 Grounding and special protection requirements 
for key telephone systems (KTSs) are covered 

in Section 518-010-105. 

1. 11 Stations requiring special protective measures 
are: 

• Stations located at power substations or 
generating stations. 

• Stations located in hazardous atmospheres 
containing explosive vapors, gas, or dust 
(Section 502-415-100). 

• Customer-owned stations or stations connected 
to privately-owned circuits or facilities. 
Interfaces required for connecting to these 
stations are covered in other sections and 
will be coded on the service orders. If they 
are not, consult your supervisor. 

1. 12 Where stations are served by open wire, 
rural wire, or drop wire run on the same 

poles with primary power conductors, a fusible 
link, consisting of a 2-foot minimum length 
of block wire, must be installed at the pole 
serving the station as outlined in Section 460-300-121; 
•otherwise, a fused protector must be used.t 

1. 13 Stations served by rural wire or drop wire 
that is run on jointly used poles, supporting 

power distribution circuits having voltages of more 
than 2900 volts to ground or more than 5000 volts 
between conductors and include a multigrounded 
neutral wire, may require a 118B protector. Refer 
to Section 624-730-200 and Part 13 of this section 
for requirements. The 118B protector is designed 
to protect telephone circuits in the event of a 
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NOTE! 
THIS BONO PREVENTS UNCONTROLLED 
ARCING BETWEEN TELEPHONE WIRING 
AND ELECTRICAL SYSTEM . 

Fig. 1-How Bonding Reduces Differences of Potential Between Telephone Wiring and Electrical Systems That 
ore Grounded to Separate Electrodes 
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SECTION 460-100-400 

contact between higher voltage power wires and 
telephone wires. 

2. LOCATION OF PROTECTORS 

2.01 Plan station installations so the station 
protectors can be grounded to the power 

ground wire, power service entrance conduit, 
power ground rod, acceptable metallic water pipe 
or acceptable building ground electrode, using the 
shortest possible length of ground wire run in the 
most direct route. Protectors should be 
mounted outside whenever possible. Fuseless 
station protectors installed indoors should be located 
near the •protector ground source so the ground 
wire can be as short as possible.• Fuse-type 
protectors installed indoors must be located as 
close as practical to the point of entrance of the 
drop wire. 

2.02 Place protector in an accessible location •so 
as to minimize the possibility of• damage 

or immersion. Do not place protectors on front 
of buildings •where appearance is a significant 
factor• , in living quarters, or where a ladder is 
necessary for installation and maintenance. Protectors 
installed indoors without covers must not be located 
where inadvertent contact by a customer is likely. 
Mount protectors in a dry, well ventilated location. 
Mount protection underneath buildings only as a 
last resort. 

3. SELECTING PROTECTORS, PROTECTOR MOUNTINGS, 
AND CLOSURES 

PROTECTORS 

3.01 Determine whether a fused or fuseless 
protector is required. A fused protector 

is required if any one of the following conditions 
exists: 

(a) The station is served by open wire or rural 
wire and (1) the power is not multigrounded 

neutral, and (2) there is no acceptable water 
pipe for grounding. 

(b) The station is served by open wire or rural 
wire and no bridle wire fusible link (at least 

2 feet of E block wire) has been provided 
between the aerial wire and the drop wire. 
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(c) The station is served by multiple drop wire 
fed by open wire or multiple wire and no 

bridle wire fusible link has been provided. 

(d) Underground service wire is connected via 
an encapsulated splice •(16A2 or 16AA2 

closure with D encapsulant)• to 19-gauge or 
22-gauge cable that is exposed (in the aerial or 
buried portion) to power circuits in excess of 300 
volts to ground. 

Note: Where local instructions do not specify 
use of a fused protector, it may be necessary 
to consult the engineer to verify if such a 
condition exists. 

An exception to paragraph 3.0l(d) is that a fuseless 
protector can be installed provided it is located 
outdoors and mounted on a noncombustible 
surface. A •9A1A-5• terminal block can be used 
in a PC6 or PC12 closure. 

(e) A battery supply circuit is fed from two or 
more drop wires. 

3.02 If none of the conditions outlined in 
paragraph 3.01 exist, use Table A to select 

a fuseless protector. Where a fused protector is 
required, refer to Part 5. 

3.03 The 123A1A protector (Fig. 2) provides 
protection for one pair of wires. It consists 

of a nonconductive base containing three binding 
posts and two 2B2A protector units. 

3.04 The 123B1A protector (Fig. 3) provides 
protection for one pair of wires and is 

recommended for use •only at stations served by 
aerial wire (as described in paragraph 3.08)• . It 
consists of a nonconductive base containing three 
binding posts and two 6BlA gas tube protector 
units (Fig. 4) in parallel with two 2B2A protector 
units. The 6B1A protector units are not grounded 
permanently by lightning surges but may be damaged 
by power currents. Therefore, carbon protector 
backup is provided to assure fail-safe protection. 

3.05 The 123E1A protector (Fig. 5) provides 
protection for one pair of wires and is 

intended for use at stations served by cable or 
multiple wire having a high level of lightning 
activity. It consists of a nonconductive base 
containing three binding posts and two llBlA gas 
tube protector units (Fig. 6). The 123E1A protector 
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FUSE LESS PROTECTOR SELECTION 

NUMBER TYPE SEE USE PARAGRAPH 
OF PAIRS PROTECTOR PROTECTOR FIGURE REFERENCE 

PROTECTED UNITUSEO NUMBER INDOOR OUTDOOR 

1 123A1A 2B2A 2 • • 3.03 

1 123B1A 2B2A 
6B1A 3 • • 3.04 

1 123E1A llBlA 5 • • 3.05 

2 128A1A-2 2B2A 7 • • 3.06 

2 128E1A-2 llBlA 8 • • 3.07 

1-3 6A3A (MD) 2A1A or 
10 t 3.12 llAlA 

1-5 9A1A-5 2A1A or 
12 t 3.14 llAlA 

3-6 116C 2A1A or 
llAlA 13 • 3.15 

3-6 117B 
2A1A or 14 3.16 llAlA • 

1-5 142A1A 2A1A or 23 3.28 llAlA • 
* Provide a B, C, or D customer service closure, or 150B cover, and 9301 (MD) protector 

mounting for outdoor installations. 

t Used in PC-type closure. 

may be safely used anywhere the 123A1A protector 
is used. 

Note: The llBlA protector unit (Fig. 6) 
incorporates a 471A electron (gas) tube which 
provides nominal 500-volt protection. The 
ultimate failure mode of the llBlA protector 
unit is a short circuit (to ground); therefore, 
it does not require the use of carbon blocks 
in parallel. The 471A tube is mounted in a 
brass cap along with a stainless steel spring, 
a fusible disc, and a solder tinned brass cage. 
These parts are arranged so heating of the 
tube melts the fusible disc and allows the 
cage to contact the grounded surface of the 
station protector. This short-circuits the gas 
tube and provides a path to ground. During 

a lightning surge or short duration power 
surge, the 471A gas tube provides a path to 
ground through its internal spark gap. The 
llBlA protector unit can be substituted for 
the 2B2A protector units in the 123A1A and 
128A1A-2 protectors. Station protectors 
equipped with llBlA protector units are 
preferred over protectors which feature gas 
tubes in parallel with carbon blocks (eg, 
123B1A) where cable or multiple wire plant 
is involved. The llBlA protector unit can 
be identified by a circle machined into the 
cap and by a dab of white paint on the cap. 

3.06 The 128AlA-2 protector (Fig. 7 and 27) 
provides protection for two pairs of wires. 

It consists of a nonconductive base containing five 
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GROUND 
TERMINAL 

2B2A 
PROTECTOR UNIT 

Fig. 2-123A1A Protector 

Fig. 3-12381 A Protector 

I-'"'"""""' 
~CAP 

a--SPRING 

~CONTACT 

~RETAINING RIN& 

460A ELECTRON 
TUBE 

~CONTACT 

n-RETAINING RING 

Fig. 4-6B1A Protector Unit 

llBIA 
PROTECTOR UNIT 

Fig. 5-123E1A Protector 

binding posts and four 2B2A protector units. The 
bottom left and right binding posts are tip and 
ring for the first line, and the top left and right 
binding posts are tip and ring for the second line. 
The two bottom 2B2A protector units protect the 
first line, and the two top 2B2A protector units 
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a--_FUSIBLE DISC 

~471A GAS TUBE 

Fig. 6- 11B1 A Protector Unit 

protect the second line. The center binding post 
is the ground terminal. The 128A1A-2 protector 
should be grounded with a ground wire no smaller 
than a No. 12 ground wire (Table B). 

3.07 The 128ElA-2 protector (Fig. 8) provides 
protection for two pairs of wires. It consists 

of a nonconductive base containing five binding 
posts and four llBlA protector units. The bottom 
left and right binding posts are tip and ring for 
the first line, and the top left and right binding 
posts are tip and ring for the second line. The 
two bottom llBlA protector units protect the first 
line and the two llBlA protector units protect 
the second line. The center binding post is the 
ground terminal. The 128ElA-2 protector should 
be grounded with a No. 12 ground wire (Table B) 
and may be used anywhere the 128AlA-2 protector 
is used. 

TIP, 
SECOND 
PAIR ---,,.--

TIP, 
FIRST 
PAIR 

ISS 6, SECTION 460-100-400 

RING, 
FIRS T 
PAIR 

Fig. 7-128A 1 A Protector 

tTABLE 841 

GROUND WIRE CAPACITY 

MAXIMUM NUMBER 

GROUND OF 

WIRE SIZE PROTECTED CIRCUITS 

FUSE LESS FUSED 

No. 12 (2mm) 2 6 

No . 10 (2.5mm) 6 7 

No. 6 (4mm) 7 or more 8 or more 

Note : The ground wire between protectors shall 
be the same size as the ground wire between the 
protector and the grounding electrode. 

I 
llBIA 
PROTECTOR UNIT 

Fig. 8-128E1A-2 Protector 
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3.08 The llBlA protector unit was designed for 
loops served by grounded shielded cable, 

multiple rural wire, or urban wire. The llBlA 
protector unit and the 123E1A and 128E1A protectors 
may be used safely on loops served by C-rural wire 
or open wire, but the trouble reduction over carbon 
block protection may not be significant, depending 
on exposure of the loop. In cases where the loop 
contains a C-rural or open wire segment not exceeding 
1/4 mile in length, the presence of the C-rural or 
open wire should not degrade performance of the 
gas tube. For loops having longer segments of 
C-rural or open wire, use the 123B1A protector 
where gas tube protectors are authorized. 

3.09 Because of their higher cost, the llBlA 
protector units and the 123E1A and 128E1A 

protectors should be used only in areas designated 
by engineering. 

3.10 The llAlA protector unit (Fig. 9) incorporates 
the same 471A electron (gas) tube as the 

llBlA protector unit (see Note following paragraph 3.05) 
to provide nominal 500-volt protection. The gas 
tube, along with a fusible disc, is mounted in a 
machine threaded brass cap. The cap has a 
screwdriver slot and a recessed circle. The top 
of the cap is painted white to identify it as 
satisfactory for use on customer premises. 

Neither the llAlA or llBlA protector 
unit should be used with SOOA, 801A, 
and ESS 101 PBXs. •<DIMENSION 
PBX grounding must be done in 
accordance with Section 554-101-101.~ 

3. 11 The parts of the llAlA protector unit are 
arranged so during a sustained power fault 

the current causes the gas tube to heat and melt 
the fusible disc. This allows the spring in the 
protector base to move the base terminal into 
contact with the edge of the protector unit cap, 
providing a ground short. During a lightning surge, 
the 471A gas tube provides a path for the surge 
current to ground through its internal spark gap. 

Page 8 

The llAlA protector unit can be used 
as a direct field replacement for 2A1A 
pr.otector units in the terminal blocks, 
protectors, cable terminals, and 
connecting blocks covered in 
paragraphs 3.12 through 3.23. 

TOP SURFACE 

(WHITE PAI NT) 

RECESSED 
GROOVE 

ASSEMBLED 
UNIT 

CAP 

~FUSIBLE 

~ OISC 

471A 
GAS TUBE 

Fig. 9-llAlA Protedor Unit 

3. 12 The 6A3A (MD) terminal block (Fig. 10) 
can be used in lieu of fuseless station 

protectors where stations are served by buried 
cable and the cable closure (such as PC6 or PC12 
cable closure) is installed on the premises served. 
The 6A3A (MD) terminal block mounts inside the 
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cable closure as shown in Fig. 11. The 6A3A (MD) 
terminal blocks should not be used for station 
protectors when a PC6 or PC12 cable closure is 
used to feed separate buildings and is located 
remotely from them. Individual 123- or 128-type 
protectors should be provided at each building. 

3.13 The 6A3A (MD) terminal block consists of a 
nonconductive base containing six binding 

posts with a 2A1A protector unit associated with 
each binding post. The terminal block is equipped 
with six color-coded 24-gauge leads (white-blue, 
white-orange, white-green), one to each binding 
post and 2A1A protector unit. Two mounting 
studs are provided to mount the terminal block in 
a cable closure and provide for ground connection. 

3.14 The 9A1A-5 terminal block (Fig. 12) consists 
of a nonconductive base containing five pairs 

of binding posts, ten 2A1A protector units, hnd 
replaces the 6A3A (MD) terminal blocU . One 
24-gauge insulated lead is connected internally to 
each binding post. The 9A1A-5 block provides 
facilities for protecting subscriber stations and 
terminating wire service. It is intended for mounting 
in PC-type cable closures. 

3.15 The 116C protector (Fig. 13) consists of 
a nonconductive base containing twelve 

binding posts, twelve 2A1A protector units, and 
two binding posts for signaling ground connections. 
The base is housed in a metal container with a 
hinged metal cover. The metal housing is equipped 
with a clamp for the station ground wire. The 
wire used to ground the 116C protector should be 

(6) 

155 6, SECTION 460-100-400 

no smaller than a No. 10 (Table B). The 116C 
protector is designed for outdoor or indoor use 
and generally used with 6-pair multiple drop wire. 

3.16 The 117B protector (Fig. 14) consists of 
a nonconductive base containing twelve 

binding posts, twelve 2A1A protector units, one 
binding post for signaling ground, and one binding 
post (equipped with a pronged washer) for signaling 
ground and protector ground. The 117B protector 
should be grounded with a wire no smaller than a 
No. 10 ground wire (Table B). The 117B protector 
is designed for indoor use and generally used with 
6-pair multiple drop wire. 

3. 17 Cable terminals, connecting blocks, protectors, 
or terminal blocks designed to protect 10, 

16, 25, 50, or 100 pairs of wires, are used at 
apartment complexes, commercial or industrial 
locations. These large capacity (10 pairs or more) 
protectors may be referred to as multipaired 
protectors. Multipaired protectors (Table C) used 
for station protection must be equipped with: 

• 2A1A or ilAlA protector unit 

• A ground clamp for grounding to an approved 
ground electrode. 

3.18 The NH16 and NH25 cable terminals are 
equipped with a 24-gauge stub and consists 

of gastight solid-cast resin blocks containing binding 
posts and 2A1A protectors installed in metal housings. 
The metal housings are equipped with a ground 
clamp, and the cable terminals should be grounded 

2A1A PROTECTOR UNIT (6) 

24 GAUGE (5 mm) 
PVC WIRE LEADS (6) 

Fig. 10-·6A3A (MD) Terminal Block. 
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6A3 A OR 9 AI A 5 
TERMINAL BLOCKS 

BACKBOARD 

BON DING BRAID 
FR OM BACKBOARD 
ATTA CHED TO 
BOND ING BRACKET 

CA PT ! VE SCR EW 

PLASTIC CABLE TIE 
SNAPPED INTO 
HOL E IN 
BACKBOARD 

CAB LE PAIRS A NO 
TERM INA L BLOCK 
L EADS PL ACED 
THROUGH OPENING 
IN PREF ERRED 
COUNT BRACKET 

CAB L E PAIRS AND 
TERMINAL BLOC K 
LE AD S JOI NED 
WITH 700 TYP E 
CO NN ECTORS OR 
APPROVED 
EQUI VA LE NT 

Fig. 11-.6A3A or 9A 1 AS Terminal Blocks Installed 
in PC6/48 Closure• 

with a wire no smaller than a No. 6 ground wire 
(Table B). 

3.19 The NH16 cable terminal has thirty-two 
binding posts, thirty-two 2A1A protector 

units, and the housing is equipped with a hinged 
cover. It may be strand, pole, or wall mounted. 
Where the NH16 cable terminal is wall mounted 
on the premise of a customer, it must be bonded 
(grounded) to an acceptable ground (Table D). 

3.20 The NH25 cable terminal (Fig. 15) has fifty 
binding posts, fifty 2A1A protector units, 

and the housing is equipped with a drop-type cover. 
It may be pole or wall mounted. Where the NH25 
cable terminal is wall mounted on the premise of 
a customer, it must be bonded (grounded) to an 
acceptable ground (Table D). 

3.21 The 1A4A-type terminal blocks (Fig. 16) are 
gastight cast-resin blocks equipped with 
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binding posts, 2A1A protector units, fanning strip, 
ground clamp, and a removable linkage feature. 
The terminal blocks are available in 10-, 16-, 25-, 
and 50-pair sizes (Table C). The terminal blocks 
may be mounted in cable terminal boxes or cable 
terminal sections. The removable ground linkage 
provides a means of establishing an insulating joint, 
for corrosion reasons, between the lead stub and 
the grounds within the terminal block. The fanning 
strip provides a means of fanning out the connecting 
wires. The ground clamp permits the connection 
of a station protector ground. The 1A4A-type 
terminal blocks should be grounded with a wire 
no smaller than a No. 6 ground wire (Table B). 

3.22 The 57B1A-type (MD) connecting blocks 
consist of binding posts and 2A1A protector 

units in injection-molded blocks (Fig. 17). The 
blocks are equipped with insulation-crushing hardware, 
fanning strips, and a ground clamp. The ground 
clamp permits the connection of a station protector 
ground. The connecting block should be grounded 
with a wire no smaller than a No. 6 ground wire 
(Table B). The connecting blocks were made in 
10-, 16-, 25-, and 50-pair sizes (Table C). The 
57B1A-type connecting block may be installed in 
G-type terminal boxes, lAl or H202 cable terminal 
sections (see Section 461-603-100). 

3.23 The 134-type protectors (Fig. 18) consist of 
a cast-resin block containing 2A1A protector 

units, a 26-gauge stub cable (to serve as a fusible 
link), a 24-gauge terminating stub cable, and two 
ground lugs. The protectors are available in 16-, 
25-, 50-, and 100-pairs sizes (Table C). Either of 
the ground lugs can be used for a protector ground, 
and a ground wire no smaller than a No. 6 should 
be used to ground the protectors (Table B). The 
134-type protectors can be installed in cable closures, 
cable terminal sections, or on B cable terminal 
frames. 

3.24 The 134-type protectors do not have binding 
posts; therefore, the terminating stub cable 

must be terminated on connecting blocks or spliced 
to cables. See Section 631-460-111 for more 
descriptive information and use of the 134-type 
protectors. 

3.25 Noninsulated drop wire building attachments 
should be used with fuseless protectors or 

with fused-type protectors that have been converted 
to fuseless operation. See Section 460-300-123, 
Drop and Block Wire, Attaching, and Fastening. 
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Fig. 12-t9A 1-Type Terminal Block. 

3.26 Where the 123- or 128-type protectors are 
installed outside, a 150B cover (Fig. 19) is 

installed over the protector, or the protectors may 
be housed in a 93Dl •(MD)• (Fig. 20), a 305A2 
(Fig. 21) protector mounting, or a B customer 
service closure (Fig. 22). The 150B cover may be 
used to cover protectors installed indoors when a 
protective covering is required. 

Caution: The 150B cover is made of 
semiflexible plastic and, in extremely 

· hot locations, may become soft and 

not hold over the protector. In 
extremely cold locations, the 150B 
cover may become brittle and be 
difficult to remove from the protector. 
The B customer service closure or 
the 305A2 protector mounting is 
preferred in lieu of the 150B cover 
for extremely hot or extremely cold 
locations. 

3.27 When using the 150B cover, bring all the 
wires together under a common clamp. The 
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Fig. 13-.116C Protectoii 

clamp is the last attachment and is placed about 2 
inches below the protector. To remove the 150B 
cover, grasp the sides of the cover with the thumb 
and forefinger and, at the same time, apply pressure 
with the middle finger at the central tapered portion 
in an upward direction. When the cover lugs clear 
the base of the protector, the cover may be lifted 
off. 

3.28 •The 142A1A protector (Fig. 23) is intended 
for use where the station is served by 5-pair 

service or drop wire. It consists of an insulating 
base with a threaded-stud grounding connector 
and five pairs of 2A1A protector units, though 
11-type (gas fi iled) protector units may be used, 
wired to a 5-pair terminal block. It may be mounted 
in either a C or D customer service closure.• 
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SIGNALING 
GROUND 
TERMINAL 

PROTECTOR ANO 
SIGNALING 
GROUND 
TERMINAL 

Fig. 14-1178 Protector 
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tTABLE c• 
MULTIPAIR STATION PROTECTORS 

TYPE PROTECTOR 

NH-16 
Cable Terminals 

NH-25 

1A4A-10 

1A4A-16 
Terminal Blocks 

1A4A-25 

1A4A-50 

57B1A-10 

57B1A-16 
Connecting Blocks 

57B1A-25 

57B1A-50 

134A1A-16 

134A1A-25 
Protectors 

134A1A-50 

134A1A-100 

.PROTECTOR MOUNTINGS. 

3.29 The 93Dl •<MD)• protector mounting is 
designed to house four 123- or 128-type 

protectors. It is intended to be mounted on a 
protector mounting post (PMP) where stations are 
served by buried service wire (Fig. 24) or may be 
installed on any flat surface. 

3.30 The 93Dl •<MD)• protector mounting consists 
of a base, an adapter plate, a cover, a 

grounding connector, and four screws. The back 
of the base has two slotted mounting holes for 
installing on a flat surface and two round holes 
(about 1-3/4 up from the bottom) for mounting on 
a PMP. Two other holes in the back of the base 
are provided for attaching the adapter plate. Three 
openings in the bottom of the base are equipped 

PAIRS SEE REFERENCE 
PROTECTED FIGURE SECTION 

NUMBER 

16 
631-210-101 

25 15 

10 

16 16 
631-440-211 

25 

50 

10 17 

16 
46Hl03-100 

25 

50 

16 

25 18 
631-460-111 

50 

100 

with grommets as an entry for service wires, station 
wires, and ground wire. A knockout is provided 
in the back of the base. Where it is more practical 
for station wires to enter the back of the protector 
mounting, the knockout can be removed and a B 
plastic tube inserted through the opening. The 
B plastic tube offers mechanical protection to station 
wires. Cut the B plastic tube to the desired length 
and plug it to prevent an open path between the 
closure and the interior of the building. 

3.31 The 123- and 128-type protectors are mounted 
in a vertical position on the adapter plate 

of the 93Dl •<MD)• protector mounting. The 
ground connector provides a method of connecting 
the shield of a service wire to the ground terminal 
of a protector mounted in one of the lower positions 
on the adapter plate. The ground connector is 
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YES 

ACCEPTABlE WATER PI PE 

"' GAOUNJEO EIJ 1 LO I NG STEEL 
OR 

CON~ETE ENCASED r.ROUNJ 
OR 

NO 

NO 

RING GROUNJ AVAILAll..E (P«>TE) 

YES 

POloER SERVI CE GROUtfJEO TO 
ACCEPTAB..E WATER PIPE, 
GRQUl()EO BUILDING STEEL, 
CIJNCRETE ENCASED GROUNJ 
OR RING GROUNJ 

NO 

BONJ PffioER SERV l CE GROUNJ 
ROD TO ACCEPTAB..E WATER 
PIPE, ~uia::o 9.JILOING 
STEEL, CONffiETE ENCASED 
r.ROUNO OR RING GR:>UNO 

CONNECT PROTECTOR CONP£CT Pl{)TECTOR 
GR:>UNO TO POWER GROUNJ TO AAY 
SERVICE GROUl(J PART OF POI.ER 
SYSTEM (GROUND SERVICE GROUNJ 
WIRE, ENTRANCE SYSTEM (GROUNIJ 
CON'.l.llT, ROO) WIRE, ENTRANCE 

OR CON!J.J IT, ROD) 
COLO WATER PIPE OR 

"' COLO WATER PIPE 
EIJILOING GROUN:l t.IHICH IS OONDE.D 

"' TO POWER GROUND 
GIDJNJEO BUILDING WH I Cl-EVER RESUI.. TS 
STEEL WHIOE.VER JN THE SHORTEST 
RESll.TS IN 51-0RTEST r.ROUNJ WIRE. 
GR:lUMl WIRE BONJ 

(SEE FIG.48) 
OR VERIFY BolrClS 
BETWEEN (R{)lJNJS. 

(SEE F1G."4,, "46 & 47) 
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TABLED 

SELECTION OF APPROVED GROUND 

VES 

ADVISE CUSTOPER TO 
HAVE POWER GROUNJEO 

POWER 
SERVICE 
MGN 

NO 

CONNECT PROTECTOR 
GROUNJ TO TEL CO 
GROUNJ ROD. OONO 
TELCO GROUNO ROD 
TO POWER SERVICE 
GROUNJ ROD. BONJ 
INTERIOR f'ETALLIC 
COLO WATER PIPE 
TO GROUND ROOS . 

(SEE FIG.49) 

t«)TE.S: 
1. ACCEPTAB._E WATER P1PE - A l"ETAL UNC£R~OUND WATER PIPE IN 

DIRECT CONTACT WITH THE EARTH FOR 
10 FE.ET OR MORE AND ELECTR I CALLY 
CONTINUOUS (OR MACE ELECTRICALL Y 
CONTtNL()US BY OONDING AROUND I NSU­
LATING JOINTS, PLASTI C PIPE OR 
PLASTIC WATER l'IETERS) TO THE. POINT 
WHERE HE PROTECTOR GROUND WIRE IS 
CONNECTED. 

2 CONCRETE ENCASED GROUND - AN ELECTRO~ ENCASED BY AT LEAST 
• 2 INCHES()'" CONCRETE., LOCATED 

WITHIN AND ~AA 11-1£ BOTTOM OF A 
CONffiE.TE FOUNDATION OR FOOTING 
Tl-'AT IS IN DIRECT (l)NTACT WITH 
THE EARTH, CONSISTING OF AT LEAST 
20 FEET OF ONE (jl: MORE. STE.EL REIN­
FCflC ING BARS OR ROOS OF NOT LE.SS 
THAN 1 / 2-INCH DIAMETER, OR CON­

SISTING OF AT LEAST 20 FE.ET OF BARE 
SOl ID COPPER OJNl).JCTOR NOT SMALLER 
THAN NO . 4 AWG . 

L RING GROUND - A Gl<:OUNO RING ENCIRCLING A Bll ! LOING OR S T~C­

TIJRE IN DIRE CT CONTACT WITH THE EARTH AT A 
DEPTH BEL OW EARTH SlJ!f'ACE N:JT LESS TrlAN 2 1/ 2 
FEET, CONSISTING OF AT LEAST 20 FEET OF BAR.£ 
COPPER COOOJ CTOR NOT SMALLER THAN NO. 2 AWG. 

ACCEPTAll.E WATER PIPE 
DR 

GROUM:>EO BUILDING STEEl 
OR 

CONCRETE ENCASED GROUNJ 

OR 
RING GROUND AVAILABLE (NOTE ) 

YES 

CONNECT PROTECTOR 
GROUND TO COL 0 
WATER PIPE 00 
El.11LOING GROUNJ 
OR GROUNDED BUILDING 
STEEL I.ti I CHE VER 
RESULTS IN Ht:: 
StURTES T GROUNJ 
WIRE. BOND COLD 
WATER PIPE TO 
BUILDING GROUND. 

(SEE FIG. 50) 

CONNECT PROTECTOO 
GROUND TO 
TEL CO GROUND 
ROD. &JNO INTERIOR 
ME TALL IC COLD 
WATER PIPER 
TO GROUNJ ROD. 

(SEE FIG. 51) 
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WIRE 
ENTRAN CE 
HOLE WITH 
SLOTTED 
GROMMET 

2AIA 
PROTECTORS 

BINDING 
POSTS 

GROUND 
CLAMP 
FOR N0.6 
( 4 m m ) 
GROUND 
WI RE 

Fig. 15-.NH25 Cable Terminalt 

connected to the shield of a service wire in the 
same manner as the F connector (Fig. 25). 

Note: When installing the 93Dl •(MD)t 
protector mounting on a PMP, the adapter 
plate must be removed to provide access to 
the mounting holes in the back of the protector 
mounting base. 

3.32 The 305A2 •(MD)t protector mounting consists 
of a metal base and a removable metal 

cover. The base has two slotted mounting holes 
and four tapped holes, two vertical and two 
horizontal, for installing 123- and 128-type protectors. 
Two screws are furnished with the mounting. The 
305A2 •(MD)t protector mounting can be mounted 
on any flat surface (Fig. 26) or on a PMP (Fig. 27). 

ISS 6, SECTION 460-1 ~00 

STUB CABLE 

CONNECT RING CONDUCTOR 
FOR PA IR ONE 

2AIA PROTECTOR UNIT 

FANNING STRIP 

- BINDING POST, NUTS 
AND WASHERS 

Fig. 16-IA4A-16 Terminal Block 
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NOTE : 

ADDITIONAL NUTS, 
FLAT WASHERS,AND 
CRUSH/ NG WASHERS 
ARE FURNISHED. 

BINDING POST, 
NUT, FLAT WASHER 

AND CRUSHING WASHER 
(NOTE) 

MOUNTING 
SLOT 

GROUND 
CLAMP 

Fig. 17-S781A-10 (MD) Connecting Block 

tcUSTOMER SERVICE CLOSURES 

3.33 The AT-8813 customer service closures are 
used as exterior protective housings for 

protectors, connecting blocks, and various other 
telephone company devices. 

3.34 The AT-8813 customer service closures come 
in three sizes (B, C, and D) and consists of 

a plastic base, removable cover, two cable ties for 
locking the cover to the · base, and mounting screws 
for attaching protectors. 

3.35 'The B, C, or D closure can be mounted on 
any suitable flat surface, PMP, or a vertial 

or horizontal pipe. An adapter at the bottom of 
the base allows it to be attached to service wire 
conduit. A typical installation is shown in Fig. 28 .• 
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3.36 Hnside wmng (station and ground wire) 
can be brought into a customer service 

closure through either the back or bottom grommets 
only. Since they are constructed entirely of plastic, 
ground contact cannot be made through the base 
but must be provided by a separate ground wire. 
When wires enter through the back grommet, they 
should be protected by a length of B plastic tube 
inserted through the hole. Plug the tube to prevent 
formation of an open path between the closure 
and the interior of the building. 

3.37 When a closure is mounted on a pipe, it 
should be attached with a C lashed cable 

support (Fig. 29). It will be necessary to break 
out either vertical or horizontal openings in the 
back of the closure with a screwdriver or similar 
tool. · 

3.38 Complete instructions for installing B, C, 
and D customer service closures are printed 

on a separate sheet and packed with each new 
unit. More complete information on these closures 
is contained in Section 463-121-120. 

3.39 .The AT-8813 customer service closures will 
accommodate the following: 

e B closure-a single 123- or 128-type protector 

e C closure-two 123- or 128-type protectors 
or combination, one 106C protector, or one 
142AlA protector, or a combination of 
protectors, 66B4-3 connecting blocks, IA 
termination units, and loop electronic devices. 

e D closure-up to four 123- or 128-type 
protectors or combinations of all previously 
mentioned devices.• 

PROTECTOR MOUNTING POSTS (PMP) 

3.40 The protector mounting posts, PMP-38 
(Fig. 30) and PMP-50, are designed to mount 

a 93Dl •<MD)• protector mounting, a 305A2 •<MD)• 
protector mounting, a 123- or 128-type protector, 
or a B customer service closure, where protectors 
are served by buried service wire. The PMP is 
available in 38-inch and 50-inch sizes to suit various 
conditions. It can be installed freestanding, at 
the edge of a mobile home, or can be installed on 
the side of a permanent building or a power service 
entrance conduit. When used freestanding, the 
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24 GAUGE (5 mm) 
GRAY STUB CABLE 
TERMINATED 
ON 66Ml-50 
CONNECT! NG 
BLOCKS 

GROUND LUG 
Ta B LUG-IT 
35301~~~~~~ 

NO. 10-32 X 2 
SCREW SECURING 

26 GAUGE (4 mm) 
STUB CABLE 
TO EXPOSED 
C . O. FEEDER 
CABLE-----

-MC 10/48 
CABLE CLOSURE 

66Ml-50 CONNECTING 
BLOCK MOUNTED ON 
898 BRACKET 
(SEE NOTE) 

B CABLE TIE 

2 IN . 
(51 mm) 

25 PAIR STUB 
CABLE ANO 50 PAIR 

NOTE: DISTRIBUTION CABLE 
TO INSTALL SNEAK CURRENT FUSES; BRIDGED TD 2DD PAIR 
1094A PROTECTORS (FIG. 72) OR AN THROUGH CABLE 
ADDITIONAL CONNECTING BLOCK 
(FIG. 74) MUST BE PROVIDED. 

Fig. 18-·134A1A-25 Protector Installed in Cable Oosure• 
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Fig. 19-1508 Cover 

COVER 

PMP must be in the ground a minimum of 12 
inches. 

3.41 As the mounting plate at the top of the 
PMP is riveted to the stake portion, the 

PMP cannot be driven into the ground. This 
necessitates installing the mounting post as the 
service wire is being buried so it can be placed in 
the open trench. Installing the PMP as the service 
wire is being buried eliminates the possibility of 
damaging the service wire with the stake. 

3.42 The PMP has an open channel in the back 
for the service wire. The slotted holes in 

the stake permit the service wire to be fastened 
in the channel by using plastic cable ties or metal 
sealing clamps. The round holes in the stake 
permit attachment to structures where required. 

ADAPTER PLATE 
i93D1 ONLY ) ] 

841634165 CONNECTOR~ 

Fig. 20-t93C (MD) and 93D (MD) Protector Mounting• 

See Fig. 24 and 27 for examples of service wire 
terminations. 

3.43 The mounting plate at the top of the PMP 
has two elongated holes which can be used 

to attach the mounting post to structures where 
required. The other five holes in the mounting 
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plate are for mounting the various protector 
mountings or closures. 

4 . INSTAWNG PROTECTORS 

4 .01 All screws and fasteners shall be of sufficient 
length and size to mount protectors securely. 

Division 080 contains information concerning the 
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Fig . 21-30SA2 (MD) Protector Mounting 

various types of screws, anchors, etc, required. 
tStainless steel screws should be used for outdoor 
installations.• 

4.02 Where more than one protector is installed 
at the same indoor location, provide a I-inch 

separation when protectors are horizontally mounted 
and a 2-inch separation when protectors are vertically 
mounted (Fig. 31). When more than one 123- or 
128-type protector is installed at the same outdoor 
location, the protectors may be installed in a tC 
or D customer service closure• . 

4.03 Where the 150B cover is to be used with 
123- or 128-type protectors, mount the 

protectors in an upright position to permit proper 
installation of the cover. 

4.04 Terminate line tinput (ie, aerial or buried 
drop)• and station wires on the protector 

with the ring conductors (single tracer or red 
wires) connected to the right-hand terminals of 
the protector. Unused station wire conductors 
should be looped back and coiled around the station 
wire jacket or stored in such a manner as to prevent 
them from coming into contact with protector 
terminals or bare wires. 

4.05 Current production 123- and 128-type protectors 
are manufactured with two nuts on each line 

terminal. Terminate line wires under the bottom 
washer and nut. After tightening the bottom nuts, 
place station wiring under the top nuts. Use 
washers between wires when more than one wire 
is placed under a nut. Use caution when terminating 
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small gauge station wires on the protector terminals 
as the wire may catch in the threads of the 
terminal and be cut or broken when nuts are 
tightened. Older 123- and 128-type protectors have 
one nut on each line terminal. 

4.06 Make sure all nuts are tight. 

4.07 Where an acceptable metallic cold water pipe 
is used as the ground electrode, it is 

preferable to install the 123- and 128-type protectors 
directly on the water pipe. Protectors installed in 
this manner are grounded with a minimum resistance 
to ground. 

4.08 Install protectors on acceptable metallic cold 
water pipes using one of the following 

brackets: 

• 72A t(MD)• bracket (Fig. 32)-use with 
123AlA and 123ElA protectors for indoor 
location 

• 90A t(MD)• bracket (Fig. 33)-use with 
123BlA, 128AlA-2, or 128ElA-2 protectors 
for indoor location 

• 114A bracket (Fig. 34)-use with 123- and 
128-type protectors for indoor or outdoor 
locations. 

4.09 The 114A bracket can also be used to install 
the 123- or 128-type protectors directly on 

power service entrance conduit. 

4.10 Use the 150B cover to protect the 123- and 
128-type protectors that are installed on a 

114A bracket at outdoor locations. 

4.11 To install the 72A t(MD)• or 90A t(MD)• 
bracket: 

(1) Place a B station ground clamp through 
slots in the bracket (Fig. 35). 

(2) Attach the B station ground wire clamp to 
an acceptable metallic cold water pipe in 

the usual manner. 

(3) Remove the screw or bolts from the bracket 
and slide the protector in place, making sure 

the notched portion of the bracket is under the 
pronged washer of the ground terminal of t~e 
protector. 
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COVER 

CABLE TIES 
(FOR LOCKING 
COVER TO BASE) 

PROTECTOR 
MOUNTING 
HOLES 

CONDUIT 
ADAPTER 

BASE 

Fig. 22-8 Customer Service Closure 

(4) Place the mounting screw furnished with 
the 72A •(MD)• bracket through the bottom 

mounting hole of the 123- or 128-type protector 
and into the threaded hole in the bracket 

or 

Place the mounting bolts furnished with the 90A 
bracket through the side mounting holes of the 
123- or 128-type protector and through the holes 
in the bracket. Thread nuts on the mounting 
bolts. 
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(5) Tighten mounting screw or bolts (Fig. 36). 

(6) Install Form E-30138. This form may be 
placed on the B station ground clamp (Step 

2). 

4.12 To install the 114A bracket: 

(1) Place a B station ground clamp through 
slots in the bracket. Select horizon ta! or 

vertical slots in the bracket, whichever will 

TCI Library: www.telephonecollectors.info



Fig. 23-·142A lA Protector in C Customer Service 
Closure• 

permit mounting the bracket in an upright 
position. 

(2) Attach the B station ground clamp to an 
acceptable metallic cold water pipe or to 

the power service entrance conduit in the usual 
manner (Fig. 37). 

(3) Mount the 123- or 128-type protector on 
the 114A bracket using the two No. 8-32 

self-tapping screws furnished with the bracket. 

(4) Connect the 2-inch length of copper wire 
(attached to the bracket) under the pronged 

washer of the protector ground terminal (Fig. 38). 

(5) Connect service wire and station wires in 
the usual manner. 

NO. 10 
( 2 .5 mm) 
GROUND WIRE 

155 6, SECTION 460-100-400 

ADAPT ER 
PLATE 

123AIA 
PROTECTOR 

Fig . 24-~3D1 (MD) Protector Mounting Installed 
on Protector Mounting Pos .. 

(6) Install Form E-3013B. This form may be 
placed on the B station ground clamp (Step 

2). 

(7) Install 150B cover at outdoor locations, where 
mechanical protection is required, or where 

appearance is a factor. 

4 . 13 The 6A3A terminal blocks are installed in a 
PC6 (Fig. 11) or PC12 cable closure as 

follows: 

(1) Remove upper front cover from the cable 
closure. 

(2) Loosen captive screw at top of backboard 
and tilt backboard forward. 

(3) Insert mounting studs of the 6A3A terminal 
block through the holes in the backboard 

(starting at the top left). 

(4) Thread nuts on mounting studs and tighten. 
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ALUMINUM OR STEEL TAPE 

~-TO PREVENT 
INJURY WHEN USING 
GOPHER RESISTANT WIRE 
INSTALLER SHOULD WEAR 
GLOVES. USE BELL SYSTEM 

i~PREE~~~I~~~~~~~~ 
FROM STEEL TAPE. 

INNER JACKET 

5 IN. .1 
(127mml 

REMOVE OUTER SHEATH 

ALUMINUM OR S'D.INL£SS 
STEEL TAPE WOUND TIGHTLY 
ON ITSELF ABOUT 
2 TURNS 

INNER JACKET 

WRAP ALUMINUM OR STEEL TAPE 

PLACE F-CONNECTOR 

Fig. 25-Preparing B or C Service Wire for Bonding of Metal Shield 

(5) Secure the backboard in the upright position. 

(6) Run a No. 6 ground wire from the ground 
connector mounted on the grounding and 

bonding bar to an approved grounding electrode. 

(7) Join the terminal block leads to the cable 
pairs with approved wire connectors. 

(8) When a signal ground is required and there 
are no facilities for a signal ground at the 

telephone location, a 2A ground strip can be 
mounted on the backboard of the cable closure 
and used for a signal ground terminal. The 2A 
ground strip must be provided separately. 

(9) Using plastic cable ties, dress cable closure 
per Fig. 11. 

(10) Replace upper front cover on the cable 
closure. 
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Note: If the station wires are being brought 
in through the back of the closure, it will be 
necessary to remove the knockout from the 
back of the closure. Seal this opening 
with duct seal. If closure is mounted on 
a combustible wall, place metallic conduit from 
the knockout through the wall. 

4.14 The 116C protector is wall mounted via two 
screws. The protector may be mounted 

horizontally or vertically. When mounted horizontally, 
the protector should be positioned so the cover 
drops down. 

4. 1 S The ll 7B protector is wall mounted via two 
screws and may be mounted in the horizontal 

or vertical position. 

4.16 Multipair protectors are generally placed at 
the time cable facilities are installed or are 

installed as specified by detailed plans. When 
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SERVICE WI-RE 

IUAIA 
PROTECTOR 

GROUND 
TERMINAL 

Fig. 26- 123A 1 A Protector Installed in 305A2 (MD; 
Protector Mounting 

multipair protectors are to be otherwise installed, 
reference should be made to the section pertaining 
to the particular protector being installed (Table 
C). 

5. FUSED PROTECTORS 

5.01 The 1293C •(MD)• protector (Fig. 39) is used 
for outdoor installations and the 106C protector 

(Fig. 40) is used for indoor installations. ·These 
protectors are the same except the 1293C •(MD)• 
protector is comprised of a 106C protector enclosed 
in a 93C •(MD)• protector mounting (Fig. 41). 

5.02 The 106C protector consists of a base of 
nonconductive material containing five binding 

posts, two llC fuses (Fig. 42), and two 2A1A 
protector units. 

5.03 Where it is necessary to protect more than 
one pair of wires with fused-type protectors, 

additional 1293C •(MD)• or 106C protectors must 
be used. 

ISS 6, SECTION 460-100-400 

305A 2 
PROTECTOR 
MOUN TING 
BA SE 

NO. 12 ( 2 mm) 
GROUND WIRE 

F-CONNECTOR 

Fig. 27-U05A2 (MD) Protector Mounting Installed 
on a Protector Mounting Pos .. 

5.04 Where the 106C protector is installed indoors, 
it must be mounted where the drop or service 

wire enters the building, keeping the length of 
drop or service wire within the building to a 
minimum. 

5.05 Insulated building attachments must be used 
for attaching drop or service wires to 

combustible surfaces where fused protectors are 
used. Also, insulated tubing must be used where 
drop or service wires are fed through combustible 
walls. 

5.06 •When the 106C protector is installed outdoors, 
use a C (Fig. 43) or D customer service 

closure. Where this combination is used to terminate 
buried service wire, mount the protector upside 
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128- TYPE 
PROTECTOR 

Fig. 28-.Typical Protector Installation Using B 
Customer Service Closure• 

down in the closure so the ground terminal is at 
the bottom. This will facilitate the F connector. 

The conductors of the buried service wire must 
be connected to the line terminals (marked L) at 
the top of the protector, while the station wiring 
must be connected to the bottom terminals (marked I).• 

5.07 At older installations, the 98A (MD) protector 
may still be in use. The 98A (MD) protector 

(Fig. 44) consists of a base of nonconductive material 
containing five binding posts, two nc fuses, and 
a carbon block protector well arranged for the use 
of No. 26 and No. 27 protector blocks. For outside 
installations, the 98A (MD) protector is mounted in 
a 93C •<MD)• protector mounting. 

6. GROUNDING AND BONDING 
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AH protector groumls and bonds should 
be as short and as straight as practical 
and should be located where future 
visual inspections can be made. A void 

BASE OF 
B CLO SURE 
t REAR VIEW) 

C L ASHED CABLE SUPPORT 
INSTALLED FOR MOUNTING 
CLOSURE ON HOR IZONTAL 
PIPE 

Fig. 29-lnstallation of C Lashed Cable Support on 
B Customer Service Closure 

making sharp bends in grounding 
and bonding conductors. 

6.01 Before selecting a protector ground, determine 
how the power service is grounded (Table 

D). The National Electrical Code (NEC) requires 
that, where available, an acceptable metal underground 
water pipe system shall always be used as the 
grounding electrode for the power system and the 
telephone protector. (An acceptable water pipe 
electrode is one that has at least 10 feet of metallic 
pipe buried in the earth and may be either part 
of a municipal water system or a private well.) 
The code also requires that, if an acceptable water 
pipe is not available, the interior metal cold water 
pipe of the premises must always be bonded to 
the power ground. Where an acceptable water 
pipe system is not available, the power service 
may be grounded to any of the following: 

• The metal frame or steel of a building where 
effectively grounded 
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HOLES FOR 
INSTALLING 
305A2 
PROTECTOR 
MOUNTING 

HOLES FOR 
ATTACHING 
PROTECTOR 
MOUNTING POST 
TO SIDE OF 
BUILDING 

HOLES FOR 
INSTALLING 
B OR C 
CUSTOMER 
SERV ICE 
CLOSU.RE 

HOLES FOR 
ATTACHING 
PROTECTOR 
MOUNTING 
POST TO SIDE 
OF BUILDING 

SLOTS FOR 
SECURING BURIED 
SE RVICE WIRE 

SLOTS FOR 
SEC URING BURI ED 
SE RVIC E WIRE 

Fig. 30-·Protector Mounting Post (PMP)t 

ISS 6, SECTION 460-100-400 

• Bare No. 4 or larger copper wire or steel 
reenforcing rod not less than 20 feet in 
length and encased in the concrete footing 
of the building 

• A ground rod, galvanized pipe or plate 
buried in the earth. 

6.02 Do not connect station protector ground wires 
to: 

•Gas pipes 

• Electrical service branch circuit conduit 

• Armor of BX cable 

• Interior of any electrical box 

• •Aluminum conductors or conduit. 

6.03 Connections may be made to aluminum 
power service ground conductors only when 

it is necessary to bond to an interior metallic water 
pipe. See Table F for proper connector for aluminum 
attachments. t 

6.04 Station protectors installed at locations with 
the power grounded to an acceptable water 

pipe, as described in paragraph 6.01, should be 
grounded as shown in Fig. 45 or installed directly 
on the water pipe. 

6.05 Station protectors installed at locations where 
the power is grounded to a concrete encased 

electrode or to grounded building steel should be 
grounded as shown in Fig. 46 and 47. 

6.06 Where the power is grounded to a ground 
rod and an acceptable water pipe or building 

ground does not exist, it is necessary to know if 
the power service is MGN (multigrounded neutral). 
This information should be obtained according to 
local instructions. Station protectors installed where 
an MGN power system is grounded to a ground 
rod should be grounded as shown in Fig. 48. Where 
a non-MGN power system is grounded to a ground 
rod, protectors should be grounded as shown in 
Fig. 49. 

6.07 •The current NEC stipulates the electric 
service must use a ground rod in addition 

to a water pipe ground. Where the power is 
grounded in this manner, it is unnecessary to install 
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2BiA 
PROTECTOR 
UNITS 
(NOTE I) 

;;...;-_,.-GROUND 
TERMINAL 

P
----·-----

STATION WIRES 

_.......;GROUND WIRE 
,,,,,.- (SEE NOTE 2) 

2BIA PROTECTOR 
I UNITS (NOTE 1) 
! 

NOTES: 
I. 2B2A ANO 2BIA PROTECTOR UNI TS 

ARE INTERCHANGEABLE ANO PROVIDE 
THE SAME PROTECTION. THE 
PHYSICAL DESIGN OF THE 
PROTECTOR UNIT CAP IS THE 
ONLY COMPONENT CHANGE. 

2. AT MULTIPLE INSTALLATION FOR SIZE 
OF GROUND WIRE SEE TABLE B 

3. FOR OUTDOOR INSTALLATIONS 
USE PROTECT I VE HOUSING 

2.B2A PROTECTOR 
UNITS (NOTE I l 

Fig. 31 -•Installation Protectors in Multiple• 

Fig. 32-72A Brocket 
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a separate ground rod, and the protector should 
be grounded as shown in Fig. 45 .• 

6.08 Where the power ground is not 
bonded to the interior metal cold 

water pipe as described in paragraph 6.01, 
place a bond between the power service 
ground and the cold water pipe using a 
No. 6 ground wire. 

6.09 Telephone service may be installed where a 
power ground is not provided. However, 

the customer should be informed immediately of 
the need for a power ground and be requested to 
notify the telephone company when the ground has 
been provided. The procedure for notifying the 
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Fig. 33-t'10A Bracket 

Fig. 34-114A Bracket 

customer shall be covered by local instructions. 
Station protectors installed where there is no 
power, or the power ground is inaccessible, should 
be grounded as shown in Fig. 50 or 51. 

Caution should be exercised on visits 
(installation or repair) to locations 
where structures are under 

ISS 6, SECTION 460-100-400 

Fig. 35-B Station Ground Clamp Through Slots in 
72A Bracket 

FORM E-3013 8 
OMITTED FOR 
CLARITY 

90A BRACKET 

Fig. 36-Protector lnstallated on Metallic Water Pipe 

construction or are being remodeled. 
At these locations, temporary 
power and water pipe arrangements 
are often encountered. Therefore, 
it is very important to select a 
ground electrode of a permanent 
nature. Also, ground wire runs 
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FORM E- 301 38 OMITTED FOR CL AR ITY 

Fig. 37 - 114A Bracket Installed on Water Pipe or 
Power Entrance Conduit 

Fig. 38-Ground Wire of 114A Bracket Connected to 
Protector Ground Terminal 
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should be made in such a manner 
they will not be removed, changed, 
broken, or present a hazard. 

Fig. 39- 1293C (MD) Protector, Cover Removed 

6.10 Use Table D to select the best protector 
ground. Table D is designed to help identify 

the best ground electrode available for most job 
situations. The decision blocks contain questions 
regarding the conditions for grounding, the responses 
to which will lead to the selection of an acceptable 
ground. The table should be followed until the 
last block in the path is reached. The referenced 
notes and figures (Fig. 45 through 51) provide 
additional information and installation procedures. 

6. 11 See Table E for ground clamp selection. 
See Table F and Fig. 25, 52, 53, 54, and 

55 for wire connectors. Connections to building 
steel may be made by using a C or D insulator 
support (Fig. 56). 

6.12 •Do not connect protector grounds to 
aluminum power ground conductors.• 

6. 13 If the power ground wire is enclosed in 
metallic armor or conduit, the metallic armor 
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GROUN D WIRE 

\ 

GROUND 
TERMINAL 

ISS 6, SECTION 460- 100-400 

STATION WI RE 

Fig. 40- 106C Protector 

Fig. 41-93C (MD) Protector Mounting 

or conduit may be considered as the grounding 
conductor when making connections. 

6.14 Metallic power service entrance conduit may 
be used for the protector ground instead of 

the power ground wire, and the protector can be 
mounted on the entrance conduit by using a 114A 
bracket. (Refer to paragraph 4.12 for installation 
of the 114A bracket.) The power service entrance 
conduit is the conduit through which the power 
service conductors feeding the premises enter the 
box containing the main power breaker or fuse. 

6. 15 Where protectors are located so that running 
wire to an acceptable water pipe results in 

a shorter length of wire than if run to the power 
ground, the water pipe may be used, provided 
the water pipe is bonded to the power 
ground. An acceptable metallic water pipe is 
the preferred ground where the power ground is 
inaccessible or there is no power. 

6.16 When installing a protector directly on a 
metallic water pipe or when connecting the 

protector ground wire to a water pipe, make 
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~0-~""~·~ -ii@o~ 
TE:MINAL LEAD WIRE • TERMINAL 

Fig. 42-11-Type Station Line Fuse 

Fig. 43-·106C Protector in C Customer Service 
Closuret 

sure the pipe is metallic for at least 
10 feet in the earth where it leaves the 
premises. Determine that there are no insulating 
joints, plastic sections, or plastic water meters in 
the water pipe on which a protector is to be 
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mounted or the ground wire is to be connected. 
Avoid water pipes having meters, pumps, or valves 
that may be removed for maintenance. Where 
such pipes must be used, install a bond 
(of No. 6 ground wire) around the meter, 
pump, or valve, so the continuity to ground 
will not be broken. •When these requirements 
are in doubt or conditions cannot be met, an 
alternate ground source must be provided (Table D).t 

6. 17 Protectors located remotely from the power 
service may be grounded to an unacceptable 

metallic water pipe or to building steel provided 
that the water pipe or building steel is 
bonded to the power service ground. This 
is preferable to making very long ground wire runs 
to the power service ground or to a remote 
acceptable water pipe. 

6.18 Where it is necessary to multiple protector 
ground terminals, select the proper size 

ground wire for the number of protectors to be 
installed, including anticipated growth (Table B). 
Where more than one protector is installed, use 
the same size ground wire between protectors as 
used between the protector and the grounding 
electrode. 

6.19 A continuous length of ground wire should 
be used for a protector ground. However, 

the ground wire may be spliced using a sleeve-type 
splice. When splicing ground wire, consider the 
following: 

• Do not splice new ground wire runs 

• Do not splice existing ground wire runs of 
less than 10 feet 

• When splicing an existing ground wire, do 
not use a smaller gauge wire to extend a 
larger gauge wire 
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BLOCK 

SERV ICE WI RE 
(L! N Ei 
TERMiNA LS 

Fig. 44-t98A (MD) Protect.,,. 

METER 

NEUTRAL I CONNECTED TO POWER GROUND 
WIRE WITHIN SE RVICE ENTRANCE BOX) 

BUILDI NG 
STEEL 

POWER 

GROUND WIRE-l -H/i::::dL....-----J 

STEEL PILING 011 
CONCRETE ELECTRODE 

Fig. 45-Acceptable Water System or Building Ground 
(Power Service Grounded to Cold Water Pipe 
or Building Steel) 

• Concealed ground wire runs may be spliced 
with the proper size sleeve and wire if the 
continuity of existing wire is checked and 
the splice will be accessible 

NEUTRAL (CONNECTED TO POWER GROUND 
WIRE WITHIN SERVICE £NTRAJric£ BOX) 

BUILDING 
FOOTING 

FROM 
PROTECTOR 

~ 
+ 

BUILDING 
STEEL 

PROVIDE NO. 6 t 4 mm) GROUND WIRE BONO 
FOR CONTINUITY TO BUILDING GROUND 
IF OPTION (d) IS USED FOR 
PROTECTOR GROUND. 

Fig. 46-•Acceptable Water System or Building Ground 
(Power Service Grounded to Footing Ground)f 

• Do not tape ground wire splices 

• Do not locate splice at a corner or turn 
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NEUTRAL (CONNECTED TO POWER GROUND WIRE WITHIN 
SERVICE ENTRANCE BOX) 

FROM 
PROTECTOR 

~ 
+ 

CONNECT 
PROTECTOR 
GROUND WIRE 
TO~ 
GROUND POINT 
A, e,c, D, ORE 

BUILDING 
STEEL 

Fig. 47-•Acceptable Water System (Power Grounded 
to Ground Rod). 

FROM 
TO POWER SERVICE PROTECTOR 

ENTRANCE CONDUITl ~ 

+ 
CONNECT 
PROTECTOR 
GROUND WIRE 

TO SERVICE A TO NEAREST 
ENTRANCE BOX ---

POWER SERVICE 
GROUND WIRE. _ _,, __ 

EARTH 

PROVIDE N0.6 (4mrft> GROUND 
11 WIR E BOND IF NOT ALREADY 

=======: ==-==== == = ~ BONDED. REQUIRED EVEN 
POWER THOUGH WATER SYSTEM IS 
GROUND ROD CONSIDERED UNACCEPTABLE. 

Fig. 48-•Unacceptable Water System or Building 
Ground (Multigrounded Neutral Power System 
Grounded to Ground Rod). 
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FROM 
PROTECTOR 

UNACCEPTABLE METALLIC 
GROUND WIRE 
FROM NONMGN 
POWER 
SERVICE 

EMTH ~ 

POWER CO. 
GROUND ROD 

I I 
I BONO CLOSER I 
: ROD TO PIPE : 
I WITH N0.6 (4mml 1 

~- -=).r'GRO=,=UND W=IRE~===5i1' --

N0. 6 (4mm) GROU"'10 WIRE BONO 
T£LEPHONE CO. 
GROUND ROD 

Fig. 49-•Unacceptable Water System or Building 
Ground (Nonmultigrounded Neutral Power 
System Grounded to Ground Rod). 

ACCEPTABLE 
COLO WATER 

FROM 
PROTECTOR 

~ 
+ 

CONNECT 
PROTECTOR 
GROUND WIRE 
TO NEAREST 

GROUND POINT 
A ORB 

VERTICAL 
STEEL 
RISER 

BOND BUILDING 
STEEL TO 
WATER PIPE IF 
OPTION ( b) IS 
USED, IF NOT 
ALREADY 
BONDED. 

PIPE -----r--tt-+•====~)===;ool:J=T=' 

EARTH 

Fig. SO-Acceptable Water System or Building Ground 
(Power Service Not Grounded) 

• A ground wire run shall have no more than 
one splice. 

•Note: Connection to a protector ground 
terminal or lug does not constitute a splice.• 

6.20 Refer to Section 461-200-205 for sleeves for 
splicing ground wire and sleeve pressing 

tools required. 

TCI Library: www.telephonecollectors.info



FROM 
PROTECTOR 

UNACCEPTABLE 
BUILDING STEEL 

BUILDING 
FOOTING 
lNO GROUND 
WIRE) 

Fig. 51-•Unacceptable Water System or Building 
Ground (Power Service Not Grounded). 

Fig. 52-E Connector 

Fig. 53-AT-7796X Connector 

POWER GROUND 

Fig. 54-Blackburn PAC3 Connector 

ISS 6, SECTION 460-100-400 

Fig. 55-Fargo GA610C Connector 

6.21 Form E-3013B (Fig. 57) should be placed at 
all ground wire terminations to warn people 

not to disturb clamps or wire. 

6 .22 The B station ground clamp (Fig. 58) is 
installed as follows: 

(1) Clean pipe thoroughly. 

(2) Back off locknut to head of set screw. 

(3) Back off set screw until it does not protrude 
through the soldered nut. 

(4) Place Form E-3013B on strap. Bend strap 
around pipe and place strap on the rivet 

using hole in strap that provides the least slack. 

(5) Bend strap sharply at next hole beyond 
rivet. 

(6) Tighten set screw. If the set screw is 
tightened excessively, the clamp will break 

or set screw will slip off center and copper pipe 
may be dented. When fastening clamp to copper 
pipe, avoid making a dent in the pipe that is 
more than barely perceptible. 

(7) Place ground wire under the washer and 
tighten locknut (Fig. 59). 
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e,c ,oR o 
INSULATOR 
SUPPORT 
(NOTE 2) 

ATTACH I NG 
GROUND WI RE 

1NSTALL AS FOLLOWS: 

PLACE GROUND WI RE 
6ETWEEN WASHERS 

(10 rrm X '8 mm) 
5/16 X 1 -1/2 IN. 

GALV. STOVE BOLT 
(NOTE 1) 

(2. ? mm OR 4 mm ) 

ND. 10 OR NO. 6 

PLACE BOLT THROUGH INSULATOR SUPPt::RT, I NSTA LL BOTIOM NUT AND 

TIGHTEN. ATTACH INSULA TOR SUPP01H TO BU I LDING STEE L I N USUAL 
HANNER. PLACE WASHERS MO TOP NUT ON BOLT. REMOVE INSULATION 
FROM GROUND WI RE ANO BEND BARE CONDUCTOR AROUND BOLT BE MEN 
WASHERS. TIGHTEN TOP NUT. 

NOTES: 

BUILDING 
STEEL 

B, C, DR 0 
INSULATOR 
SUPPORT 
(NOTE 2) 

WASHER 

1. BOLT, NUTS, AND WASHERS ARE NOT PROV I OED WI 1H INSULATOR SUPPORT. 
2. THE 6 AND D INSULATOR SUPPORT WI LL ACCOMMOOATE METAL FLA1'£ES UP TO ,/4 I NCH (19 mm). 

lliE C INSULATOR SUPPORT U1 LL ACC0"'10DATE METAL FLANGES UP TO 1 INCH (25 mm ). 

Fig. 56-•Grounding to Building Steel• 

6.23 The L ground clamp (Fig. 60) is used to 
terminate No. 6 ground wire and is installed 

in the following manner: 

(1) Clean pipe thoroughly. 

(2) Remove approximately 1 inch of insulation 
from the ground wire and clean conductor. 

(3) Remove the lower nut and the square washer 
from the bolt of the ground clamp. 

(4) Insert the ground wire conductor into the 
smaller loop of the ground clamp and secure 

it by tightening the upper nut on the bolt (Fig. 
61). 
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(5) Bend the strap around the pipe and engage 
the bolt with the farthest possible hole from 

the end of the strap. (On pipes larger than 
3 inches, fasten two straps together [Fig. 62].) 

(6) Mount the square washer and lower nut on 
the bolt of the initial clamp and tighten 

nut. 

(7) Break off excess strap at the square washer 
and cut off excess length of bolt if it 

interferes with the installation of the clamp or 
projects in a hazardous manner (Fig. 63). (See 
Fig. 64 for typical installations of L ground 
clamp.) 
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PREFERRED METHOD 

FORM E- 30 136 
ATTACHED TO SCREW 

Fig. 57-Form E-30138 Attached to B Station Ground 
Clamp 
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(8) Attach Form E-3013B. 

6.24 The B ground clamp (Fig. 65) is installed 
as follows: 

(1) Clear pipe, conduit, or ground rod thoroughly. 

(2) Remove approximately 1 inch of insulation 
from ground wire and clean conductor. 

(3) Insert bare end of ground wire •under the 
clamp saddle. Do not place wire directly 

on the screw• 

(4) Tighten the upper screw snug. 

(5) Place clamp over ground electrode. 

(6) Place Form E-3013B over machine screw, 
between top and bottom parts of clamp. 

(7) Tighten both screws firmly. 

6.25 Locate ground clamps at accessible points 
where they will not be subject to excessive 

movement, vibration, or damage. Where a pipe 
is not firmly secured or is subject to vibration, 
tape the ground wire to the pipe in close proximity 
to the ground clamp. 

6 .26 The shield or armor of a small diameter 
cable, service wire, or underground wire is 

connected to the ground terminal of a station 
protector using an F connector. The F connector 
has a spade tip which can be placed under the 
pronged washer of the protector ground terminal. 

~ --- \ . 
• • • • • • • • • • • "'. ! , , ,'.; ..... ~ , ,v ,., 

---=·· -- - --- ------- -- ---------~ - -- -~ -- - --
,.._ __ - - ___A 

Fig. 58-B Station Ground Clamp 
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NOTE : PLACE GllOUND WlllE UNDEll WASHEii 
AND TIGHTEN LOCK NUT FlllMLY. 

FORM [-3013. 0MITTED FOR CLARITY 

Fig. 59-•lnstalling B Station Ground Clampt 

LOWEii NUT 

Fig. 60-L Ground Clamp 

N0 .6(4mm) GROUND WIRE 

r KEEP INSULATION BACK I/SIN. (3mm) II FROM GROUND CLAMP._~ ~ 

UPPER NUT 

Fig. 61-•Attaching No. 6 Ground Wire to L Ground 
Clampt 

The method for installing the F connector on the 
shield of B or C service wire and connecting service 
wire to a protector is shown in Fig. 25 and 28. 
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llOLT AND NUT 
OF ADDITIONAL 
CLAMP 

UPPEll NUT 

WATE .. Pll"I 

Fig. 62-•Attaching L Ground Clamp to Pipes Larger 
Than 3 lnchest 

SQUARE WASHER 

TIGHTEN LOWER NUT 
SUFFICIENTLY TO 
OBTAIN SNUG 
CONNECTION 

UPPER NUT 

STRAP 

WATEll 
PIPE 

Fig. 63-•Attaching L Ground Clamp to 3-lnch and 
Smaller Pipet 

7. SIGNALING GROUND 

7.01 Where a signaling ground is required, the 
protector ground should be used as a first 

choice. At unexposed stations where there is no 
protector and telephone apparatus is connected to 
a telephone company-provided power unit (operated 
from a commercial power source), the signaling 
ground should be connected to the power unit 
ground or to a ground that is bonded to the 
commercial power ground (Table D). Where there 
is no protector and the telephone apparatus is not 
associated with commercial power, any ground 
suitable for a protector ground should be used 
(Table D). The shield of a buried service wire or 
cable may also be used. 
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°Ir 
LEAVE 
SLACK 

NOTE : 
FORM E-30 13 OMITTED FOR CLARITY 

Fig. 64-.Typical lnstallation-L Ground Clamp• 

Fig. 65-•B Ground Clamp• 

7.02 Ground strips are available to provide signal 
ground terminals (or binding posts) in cable 

closures, cable terminals, cable terminal sections, 
or terminal boxes. Where the ground strips are 
mounted in terminals or on surfaces that are not 
grounded to a cable sheath or by a separate ground 

155 6, SECTION 460-100-400 

GR OU ND 
T ERMI NAL 

WI RE 

Fig. 66-•Service Wire on Protect~ 

wire, it is necessary to install a No. 12 ground 
wire from the ground strip to an acceptable ground 
electrode (Table D). 

7 .03 The 2A ground strip (Fig. 67) consists of a 
brass plate with two binding posts. The 

plate has a "U" -shaped slot for a mounting screw 
and a depressed tab which prevents the ground 
strip from turning after it is installed. The 2A 
ground strip has a capacity of 14 wires. The 2A 
ground strip installed in a GA-type cable terminal 
is illustrated in Fig. 68. The 2A ground strip can 
also be installed on the backboard of a PC6 or 
PC12 cable closure. 

7.04 The 2B ground strip (Fig. 69) consists of 
an assembly of the 2A ground strip and a 

mounting bracket (Table G). See Fig. 70 for a 
typical installation of the 2B ground strip. 

7.05 The 4-type ground strips are angular-metal 
brackets equipped with terminal screws and 

two binding posts. They are used with 102-type 
adapters when installed with connecting blocks 
(Table G ). See Fig. 71 and 72 for typical 4-type 
ground-strip installations. 
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Fig. 67-2A Ground Strip 

7.06 The 5A ground strip (Fig. 73) consists of a 
brass plate with two binding posts. It is 

intended for use in 10- and 16-pair NC, NE, NF, 
and NH cable terminals. A hole is provided in 
the plate of the 5A ground strip for mounting it 
in a cable terminal using the screw which holds 
the terminal block in the terminal housing (Fig. 
74). The 5A ground strip has a capacity of ten 
wires. 

7.07 The 6A ground strip (Fig. 75) consists of a 
brass plate with two binding posts. It is 

intended for use in 26-pair NC, NE, NF, and NH 
cable terminals and is mounted in the same manner 
as the 5A strip (Fig. 76). The 6A ground strip 
has a capacity of ten wires. 

Note: The NE cable terminals are not 
provided with grounded housings; therefore, 
it is necessary to place a bond between the 
5A or 6A ground strip and the cable sheath 
(or to an acceptable ground as outlined in 
Table D) using a ground wire no smaller than 
a No. 12 ground wire. 

8. COIN STATION GROUND 

8.01 The protector ground should be used as 
first choice for a coin-station ground. 

8.02 At unexposed coin stations where there is 
no protector, any ground that is suitable 

for a protector ground may be used as a coin 
ground (Table D). 

8.03 Outdoor coin telephones are installed on 
metal shelves, metal mountings, or in metal 

booths. If the associated protector ground terminal 
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Fig. 68-2A Ground Strip Installed in GA-Type Cable 
Terminal 
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---.....,2A Ground Strip 

Fig. 69-28 Ground Strip 

30-TYPE 
CONNECTING BLOCK 

20 GROUND STRIP 

Fig. 70-Typical Installation of 28 Ground Strip 

HOLE FOR 
MOUNTING 
ONG-TYPE 

GROUND WIRE 
TERMINAL 

CHAMBER ---.....-t:•i:: 

MOUNTING 
SCREW 

ISS 6, SECTION 460-100-400 

is not already bonded to the shelf, mounting, or 
booth, this bond must be made using a ground wire 
no smaller than a No. 12 ground wire. 

8.04 When a coin telephone is installed outdoors, 
a ground rod for protector grounding must 

be installed unless: 

9 . 

(1) At least 10 feet of metallic conduit buried 
in permanently moist soil is connected to 

the coin shelf, mounting, or booth 

or 

(2) The power ground rod of an MGN power 
system is bonded to the coin shelf, mounting, 

or booth with a ground wire no smaller than a 
No. 6 ground wire 

or 

(3) An acceptable metal water pipe is bonded 
to the coin shelf, mounting, or booth with 

a ground wire no smaller than a No. 6 ground 
wire. 

Tbe grounding conductor (tbird wire 
of an electrical wiring system) must 
never be used as tbe protector 
ground. 

LOCATING AND INSTAWNG GROUND RODS 

Danger: A void personal injury by 
protecting eyes and bands wben 
driving ground rods. Wear safety 
glasses and rubber gloves witb leather 
protectors. 

STATION SIGNALING 
DR COIN COLLECTOR 

GROUND TERMINALS 

MOUNTING 
SCREW 

HOLE FOR 
MOUNTING 
ON G-TYPE 
CHAMBER 

Fig. 71-Typical Installation of 4A Ground Strip 
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Fig. 72-Typical Installation of 4C Ground Strip 

Fig. 73-SA Ground Strip 

9.01 Rubber gloves with leather protectors must 
be worn when driving a ground rod. Avoid 

bodily contact with the ground rod during this 
operation. On completion of driving a ground rod, 
ta voltage tester, eg, 188A test set (Stop Lite) or 
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( 5A Grol.fld Strip 

~. Mounting Screw 

~-----NF16 ·-·- ·~ 
Fig. 74-SA Ground Strip Installed 

Terminal 
in NF16 Cable 

Fig. 75-6A Ground Strip 

B-voltage tester, must be used to verify that no 
voltage condition exists on the ground rod. (Rubber 
gloves must be worn to test ground when B-voltage 
tester is used.)• If voltage is detected, do not 
proceed until the supervisor is notified and the 
condition corrected. 

9.02 Locate and install ground rods as follows: 

(a) Where least likely to be damaged or tampered 
with 

(b) As near as practical to masonry walls in 
earth-floor basements 

(c) Approximately 12 inches from outside walls 
(Fig. 77) 

(d) Approximately 2 feet from base of wooden 
poles or posts where conditions permit 

(e) At least 6 feet from power or lightning 
protection ground rods. 
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6A Ground Strip 

Mounting Screw 

NF26 

Fig. 76-6A Ground Strip Installed in NF26 Coble 
Terminal 

9.03 Do not unspiral the tail wire attached to 
the ground rod until just before driving 

operation is complete. Drive ground rods until 
the top of the rod is approximately 3 inches below 
ground level. Increase depth where digging is 
likely. tUse the AT-8911 B trenching tool, or 
other suitable shovel, to excavate ground to obtain 
the 3-inch depth .• 

9.04 Avoid making ground wire runs where the 
wire may be damaged or tampered with. If 

such locations cannot be avoided, protect the ground 
wire with station ground wire molding. 

Check with property owner or 
manager regarding the location of 

ISS 6, SECTION 460-100-400 

PROTECT GROUND WIRE OUTSIDE Of' 
BUILDING WIJH STATION GROUND 
WIRE MOLDING WHERE WIRE IS NEAR 
WALK OR OTHER THOROUGHFARE ANO 
SUCH LOCATION CAN NOT BE AVOIDED. 

Fig. 77-tGround Rod Installed Near Wall• 

any underground electric power 
cable, water, gas, or fuel tank 
installations before driving a 
ground rod. 

9.05 Inspect ground rods before and after driving 
to make certain that tail wires are not broken. 

If the tail wire is broken, replace ground rod or 
use a suitable ground clamp of size or type as 
listed in Table E. 

9.06 tAfter the No. 10 or No. 12 station ground 
wire is installed, it is attached to the ground 

rod tail wire with a size 6 AT-7796X connector 
(Fig. 77). Tighten the ground rod tail and ground 
wire securely in the connector; do not tape this 
connection. If a 6-gauge ground wire must be 
terminated on the ground rod, select the proper 
ground clamp per Table E.• 

9.07 When two or more protectors reqmrmg 
ground rods are installed at the same location, 

proceed as follows: 

Note: Use the proper size station ground 
wire as listed in Table B. 

(a) If a power ground rod is not available, install 
a ground rod for each protector. Bond all 
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HABLE ef 

GROUND CLAMPS 

SEE WIRE GROUND ELECTRODE GROUND CLAMP USE FIGURE 
NUMBER 

SIZE (SIZE IN INCHES) 

B Station 6-3/4" 58 No.12 3/8-1-3/4 Connect protector ground to water 
Ground or pipe or power service entrance conduit 
Clamp 12-1/2" - No.10 1-7/8-3 or mount 72A, 90A, or 114A bracket. 

Connect protector ground or bond to 
L Ground Clamp 60 No. 6 1-3 water pipe or power service entrance 

conduit. 

B Ground Clamp 
65 No. 6 1/2-1 

Connect protector ground or bond to 
(See Note) ground rod or water pipe. 

Note : Use caution when attaching the B ground clamp to copper pipes. The pipes can be damaged by 
the wire loop in the clamp if the clamp is tightened excessively . 

protectors together. Select wire connectors from 
Table F. No more than three ground rods need 
be placed. Space ground rods at least 6 feet 
apart (Fig. 78). 

(b) If a power ground rod is available, one 
telephone ground rod is sufficient. Bond 

all protectors together and bond telephone ground 
rod to power ground rod (Fig. 48). 

9.08 Multiple station protectors, such as the 116-
or 117-type, should not be connected to a 

single telephone ground rod unless the rod is bonded 
to the power system ground rod. If a power 
system ground rod is not available, a multiple 
station protector may be connected to an array of 
three telephone ground rods, spaced at least 6 feet 
apart, and bonded together with No. 6 ground wire 
(Fig. 78). 

9.09 Always bond ground rods using No. 6 ground 
wire. 

10. INSTAWNG SNEAK CURRENT FUSES 

10.01 Sneak current fuses are required to provide 
additional protection for: 

• No. 1 and No. 2 ESS Centrex data link 
cabinet trunks 
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• No. 1 and No. 2 ESS Centrex attendant 
trunks 

•PBX trunk circuits 

• PBX •<other than DIMENSION)• off-premise 
•stations exposed to power• 

• PBX battery or ringing feed circuits 

• Certain special circuits or leased lines. 

10.02 Sneak current is foreign current, caused 
by a "cross" with or induction from power 

conductors. The sneak current is too low to burn 
open fusible links of wire or cable and of insufficient 
voltage to arc over protector blocks or protector 
units. 

10.03 Sneak current protection is provided by 
the use of heat coils or 60A and 60D fuses 

•in a variety of mountings• . 

10.04 The 60A and 60D fuses (Fig. 79) are rated 
0.350 ampere and differ only in arrangement 

for mounting. The 60A fuse has a spade terminal 
and is used with the 94A protector mounting (Fig. 
80). The 60D fuse is mounted in a 14A fuse holder 
(Fig. 81) or 1094A protector (Fig. 82), •or 191Al-20 
protector (Fig. 83)• . 
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WIRE CONNECTORS 

CONNECTOR FIGURE 
CONDUCTOR SIZE 

NUMBER 

E Connector 
No. 12 through 4 

Size 1 
52 

E Connector No. 12 through 1/0 and 

Size 2 8 through 4 armored 
ground wire 

At 7796X 

Size 6 53 No. 12 through 6 
Size 4 No. 8 through 4 
Size 2 No. 6 through 2 

Blackburn 54 
PAC3 No. 6 through 8 copper 

to No. 2 through 4 
FARGO 55 aluminum 
GA610C 

25 

F Connector - No.6 

• 14A FUSE HOLDER. 

10.05 A typical installation of the 14A fuse holder 
and 60D fuse is shown in Fig. 84. The 

fuse holder fits on the binding post (under the 
bottom nut) of a protector, protector terminal, or 
connecting block. One end of the 60D fuse attaches 
to the fuse holder and the station wire is connected 
to the other end. This places the fuse in series 
with the line. As only one station wire can be 
attached to a fuse, a connecting block arrangement 
is required to terminate additional station wires. 

10.06 Where 134A1A protectors and 66- or 68-type 
connecting blocks are employed, it is not 

possible to mount the 14A fuse holder. Therefore, 
when sneak current fuses are required, •one of 
the following alternatives must be used: 

(1) Install an additional connecting block, such 
as a 57A2-10 or 57A2-16 connecting block, 

USE 

Connect or bond ground wire to bare power 
ground wire. 

Connect or bond ground wire to armored 
power ground wire. 

(a) Ground station ground wire to ground 
rod tail wire. 

(b) Ground shield of cable or buried service 
wire at terminals or cable closures. 

Connect No. 6 ground wire to aluminum 
power ground wire for bonding. 

(a) Connect service wire shield to protector 
ground terminal. 

(b) Connect No. 6 ground wire to ground 
bracket of cable closure housing . 

in order to mount the 14A fuse holder as shown 
in Fig. 85. 

(2) Use the 1094A protector, one for each pair 
of wires 

(3) Use the 191Al-20 protector for up to 20 
exposed pairs.• 

.1094A PROTECTOR. 

10.07 The 1094A protector consists of a metal 
base with two No. 94A protector mountings 

and two 60D fuses (Fig. 82). When installed 
outdoors, the 1094A protector is mounted in a 93C 
•<MD)• protector mounting. 

.191Al-20 PROTECTOR 

10.08 The 191Al-20 protector (Fig. 83) is a 
combination protector and terminating field 

intended for use with 66-type quick-connect hardware. 
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BINDING WIRE 
TYPE TERMINALS CAPACITY 

POSTS 
(QUANTITY) 

2A 2 - 14 

2B 2 - 14 

4A 2 11 11 

4B 2 16 16 

4C 2 26 26 

5A 2 - 10 

6A 2 - 10 

Fig. 78-.Three Ground Rodst 
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GROUND STRIPS 

FIGURE 
USED WITH 

NUMBER 

GA-type cable terminal, PC6 or PC12 cable 67 
closure 

30- and 31-type connecting blocks 69 

102B adapters when installed with connecting 71 
blocks 

102C adapters when installed with connecting -
blocks 

102D adapters when installed with connecting 
72 

blocks 

10- and 16-pair NC, NE, NF, and NH cable 
73 terminals 

26-pair NC, NE, NF, and NH cable terminals 75 

600 FUSE 

60A FUSE 

Fig. 79-60A and 600 Fuses 

It is factory wired and equipped with forty 60D 
fuses which will provide sneak current protection 
for 20 exposed pairs. 

10.09 The base of the 191Al-20 protector is 
identical to the 66-type connecting block 
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STATION WI RE 
TERMINALS 

CONNECT TO STATION WIRE 
TERMINALS OF 98A (MD), 
98AA (MD, 106C, 106C A 
OR 123AIA PROTECTOR 

94A 
PROTECTOR 
MOUNTING 

Fig. 80-60A Fuses Connected to 94A Protector 
Mounting 

allowing the protector to be mounted on an 89B 
bracket. 

10.10 A wiring diagram of the 191Al-20 protector 
is shown in Fig. 86. Pairs requiring sneak 

current protection are cross-connected to the 
191Al-20 protector as indicated (TIP IN, RING 
IN). Factory wiring is provided through the fuses 
to TIP OUT and RING OUT connectors. 

10. 11 To replace a fuse in the 191Al-20 protector, 
follow the steps indicated in Fig. 87 and 88 .• 

11 . PBX PROTECTION 

•Neither llAlA or llBlA protector 
unit should be used with 800A, 801A, 
and ESS 101 PBXs. (DIMENSION, 
PBX grounding must be done in 
accordance with Section 554-101-101.)t 

MOTE : 

ISS 6, SECTION 460-100-400 

eoo 
~UIE 

Fig. 81-14A Fuse Holder 

STATION WIRE 

94A PROTECTOR 
MOUNTING 

SERVICE WIRE OR STRAP TO 
STATION PROTECTOR 

USE 93C PROTECTOR MOUNTING FOR OUTDOOR INSTALLATION . 

Fig. 82-1094A Protector 
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10 IN. 
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PAIR 
N0. 1 

QU ICK CLIP 
CONNECTORS 
(40 ROWS) 

VPE ~ NECTING BLOCK 

3- 3/ 8 IN. 

Fig. 83-·191A1-20 ProtectOfi 

FUSE 
CARRIER 

FI RE 
RETARDANT 
PLASTIC 

60D FUSE 
(20 EACH SIDE ) 
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Fig. 84-Method of Installing 600 Fuses and 14A 
Fuse Holder on 117-Type Protector (Battery 
Feed Circuit Illustrated) 

11.01 In addition to the preceding requirements 
covering bonding, grounding, and sneak 

current protection, the following protective measures 
must be applied at PBX locations. 

11.02 The shield of building entrance cables must 
be bonded to an acceptable ground electrode 

(Table D). Building entrance cables terminating in 
1A4A terminal blocks, NH-type cable terminals, or 
134A1A protectors, can be grounded by connecting 
the ground clamp or ground lug of the terminal 
block, terminal, or protector, to an acceptable 
grounding electrode with a No. 6 ground wire. 
This ground wire must be installed. The sheath 

ISS 6, SECTION 460-100-400 

Fig. 85-Sneak Current Fuse Arrangement for 66M1-50 
Connecting Block 

of a building entrance cable is not a grounding 
electrode. 

11.03 The PBX signaling ground must be connected 
to the protector ground. 

11.04 Sneak current fuses must be provided as 
specified in paragraph 10.01, or heat coils 

must be used. 

11.05 Exposed off-premises extensions must be 
provided with protectors at the station 

end as well as at the PBX end. Hf exposed to 
power, sneak current protection is also required .• 

11.06 An older type PBX may have battery and 
ringing voltages supplied from the central 
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RING 

OUT I I 
c_=i 

P/D 191A1-2D PROTECTOR 
(~CTDRY WIRED) 

CROSS-CONNECT 
WIRES (IN) 

FUSE PROTECTED 
PAIRS (OUT) 

Fig. 86-·191A 1-20 Protector-Wiring Diagram• 

office. Also, some newer type PBXs may have 
battery and ringing voltages supplied from the 
central office for reserve power in the event of a 
commercial power failure. When two or more cable 
pairs are used in multiple to supply battery and 
theRe pairs are extended by two or more drop 
wires, fused-type protectors are required. When 
the battery supply is extended by a single drop 
wire, •fused protectors• are not required. Ringing 
feeder circuits are fused with 60E fuses. 

11 07 The 1094A protector, which may be used 
where station protectors are not required, 

used with 134A1A-type protectors or for ringing 
feeder circuits is shown in Fig. 82. 

11.08 Two battery feeder pairs terminated at a 
117-type protector equipped with 14A fuse 

holder and 600 fuses are illustrated in Fig. 84. 
The pairs are strapped on the PBX side of the 
fuses. 

11.09 A fuseless -protector equipped with 60A 
fuses for outdoor installations is shown in 

Fig. 89. 
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Fig. 87-•Replacing Fuse• 

Fig. 88-•Fuse Replaceclt 
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GROUND TERM! NAL 

93C PROTECTOR 
MOUNTING 

1094A PROTECTOR 
MOUNTING PLATE 

60A FUSE 

123AIA 
PROTECTOR 

Fig. 89-Fuseless Protector Equipped With Sneak 
Current Fuses, Outdoor Installation 

11.10 A fused protector equipped with 60A fuses 
is shown in Fig. 90. A converted protector 

equipped with 60A fuses is shown in Fig. 91. 

11.11 Two battery feeder pairs terminated on 
fuseless station protectors equipped with 

60A fuses and bridged to one station wire are 
shown in Fig. 92. 

11.12 A maximum of three service wires furnishing 
battery for a system may be terminated 

on one fused protector and must be bridged on 
the line side of the protector (Fig. 93). In the 
event more than three service wires are required 
to extend a battery feed circuit, additional protectors 
must be installed (Fig. 94). Use two llC fuses, 
one for the tip conductors and one for the ring 
conductors. If it is necessary to strap the conductors 
at the binding posts, remove the 2AlA protector 
units and substitute 2A1D (dummy) protector units 
where fuses have been removed as shown in Fig. 
94. On disconnects, replace the 2AlD protector 
units with 2AlA protector units and replace fuses. 

12. EXPOSED DROP WIRES CONNECTED TO UNEXPOSED 
CABLE 

12.01 Drop wires, connected to an unexposed 
cable terminal and extending into an exposed 

area, expose both the subscriber station and the 
distribution cable. To avoid changing the status 

ISS 6, SECTION 460-100-400 

GROUND 
TERMINAL 

II-TYPE FUSE 

106C PROTECTOR 

Fig. 90-60A Fuses Used With 94A Protector Mounting 
and 106C Protector 

of the unexposed cable, protectors are required at 
the junction of the drop wire and the cable. 

12.02 

It is extremely important that telephone 
craft personnel be informed of locations 
as described in paragraph 12.01. If 
service orders do not specify protection 
required or the cable terminals 
are not specifically identified, local 
instructions must provide this 
information. Where there is any 
doubt on the part of the telephone 
craft force, maximum protection 
should be provided, treating 
telephone stations as exposed 
stations. 

Where an exposed drop wire is to be 
connected to an unexposed pair of 19-gauge 
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GROUND 
TERMINAL 

ID6C PROTECTOR 
CONVERTED FOR 
FUSELESS 
OPERATION 

Fig. 91-·60A Fuses Used With 94A Protector Mounting 
and Converted 106C Protectoii 

NO. 94A 
PROTECTOR 
MOUNTING 

NOTE: 

STATION WIRE 

123AIA 
PROTECTOR 

AT MULTIPLE INSTALLATIONS FOR SIZE 
OF GROUND WIRE SEE TABLE B. 

Fig. 92-~useless Protectors Used for Bridging Service 
Wires on Battery Feed Circuits• 
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SERVICE WIRE 

STATION WIRE 

GROUND WIRE 

GROUND 
TERMINAL 

Fig. 93-Two Service Wires Bridged at Fused Protectors 

or 22-gauge cable, a fusible link of bridle wire is 
required between the cable pair and the drop wire, 
in addition to the protector. In addition, a fusible 
link is required between the exposed section and 
a fuseless station protector. Otherwise, a fused 
protector must be used. 

12.03 Protectors must be installed at station 
locations as well as at terminal locations 

when exposed drop wires are connected to unexposed 
cables. 

12.04 Where exposed drop or block wires are to 
be connected to unexposed cables terminated 

in 49-type terminals, install 3A3-3 protected terminal 
blocks in place of the unprotected blocks. 
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2.AID PROTECTOR UNIT GROUND TERMINAL 

NOTE : 
AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND WIRES SEE TABLE 8 . 

Fig. 94-·Bridging Four Pain at Fused Protectors• 

12.05 Typical wall and pole installations, using 
protectors for cable protection, are shown 

in Fig. 95 through 98. 

TO EXPOSEO STATION. 
USE SAME RING RUN 
FOR UNEXPOSEO STATIONS 

123 AIA PROTECTOR 
IN 305-TYPE 
MOUNTING OR 

BFCIOLE WIRE FROM 
PROTECTOR TO 
TERMINAL 

Fig. 95-N-Type Terminal, Wall Installation 

ISEE NOTE) 

ISS 6, SECTION 460-100-400 

NOTE: 
ATTACH GROUND WIRE TO 51 TYPE BRACKET 
WITH CABLE LASHING CLAMP. 
I ON N TYPE TERMINAL ,ATTACH GROUND WIRE 
TO CABLE STUB WITH STATION GROUND CLAMP. ) 

l 1: 

1:1 " I " I I, I 

OROP TO EXPOSED STATION. 
USE SAME RING RUN FOR 
UNEXPOSED STATIONS., 

123 AIA PROTECTOR 
305-TYPE 
MOUNTING ORB. CLOSURE 

llRIDU Wiii[, PllOTECTOll 
TO CAa.E TEIWltlAL 

61 TYPE TERMINAL 

Fig. 96-N- or 61-Type Terminal, Pole Installation 

13. 1188 PROTECTOR 

13.01 The 118B protector (Fig. 99), which 
supersedes the 99C protector, is designed 

to protect telephone circuits in the event of an 
accidental contact between power wires (of the 
MGN-type and carrying over 2000 volts) and 
telephone wires. The 118B protector consists of 
three carbon electrodes, having 0.020-inch gaps, 
mounted on a porcelain base and enclosed in a 
rubber case (Fig. 100). Three No. 14 gauge insulated 
wire leads extend from the bottom of the protector. 
One lead, 72-inches long, is connected to ground 
(of the MGN power) and two leads, 36-inches long, 
are connected to the telephone line wires. 

13.02 The 118B protectors are connected to drop 
wires (Fig. 101) or rural wires (Fig. 102) 

as specified by detailed plans, telephone company 
engineering or supervisory instructions. The 118B 
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TO EXPOSED STATION. 
USE SAME RING RUN FOR 
UNEXPOSED STATIONS . 

=-~"~~~c==,c=='=---=;-r- -

.~") :-~~~c:=~~-
=~ ~c::-= .=i==c-:-:. 
- - - -- .. - . - 'ATTACHGROUND WIRE TO 

TERMINAL STUB WITH 
STATION GROUND CLAMP 

llftfflLE WIRE, PRO'T£CTOll 
TO CABLE TERMINAL 

Fig. 97-•N- or 53-Type Terminal, Wall Installation• 

ATTACH GROUND WIRE 
TO STRANO WITH 
CABLE LASHING 
CLAMP 

DROP TO EXPOSED STATION. 
USE SAME RING RUN FOR 
UNEXPOSED STATIONS. 

TERMINAL 

123 AIA PROTECTOR 
IN 305-TYPE 
MOUNTING OR 
B. CLOSURE 

Fig. 98-·N-Type Terminal, Strand Mounted• 
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MOUNTING BRACKET 

(064) COPPER LEADS; 

1-6 FT (I . Im I LONG GROUNDING LEAO 
2-lFT(.9m) 

Fig. 99-.1188 Protect~ 

protector provides protection for a single drop wire 
or rural wire; however, the length of a drop wire 
or rural wire run may dictate the installation of 
additional protectors on the same drop wire or 
rural wire. 

13.03 Drop wires and rural wires, run on higher 
voltage joint use poles, do not require a 

118B protector: 

•Where wire runs (including branch runs) are 
1000 feet or less in length 

• Where wire runs are attached directly below 
aerial cables supported by effectively grounded 
strands. 

13.04 Refer to Section 624-730-200 for additional 
information and illustrations for installing 

the 118B protector on rural wire. 

13.05 Do not remove 118B protectors from dead 
circuits on joint use poles. 

13.06 It is preferable to connect the ground wire 
of the 118B protector to a power vertical 

grounding conductor that is connected to both the 
power system multigrounded neutral wire and to 
a ground electrode. Grounding conductors on 
transformer poles which meet this requirement are 
satisfactory. Grounding conductors from 
power lightning arresters shall not be 
used unless they are connected to the 
power neutral wire. Where local instructions 
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R\.llBER CASE 

INSULATOR 
(PORCELAIN) 

PILOT HOLES 

155 6, SECTION 460-100-400 

of corrosive chemical reaction between copper and 
aluminum. Make the grounding connection to an 
aluminum vertical grounding conductor with a 
Blackburn PAC3 or Fargo GA6100 connector. 

13.08 When a 118B protector is to be installed 
at locations where there are no power 

system vertical grounding conductors, install a 
ground rod at the base of the pole and run No. 6 
ground wire from the ground rod to the top of 
the telephone space and leave coiled at that point 
an additional length (usually about 6 feet) sufficient 
to reach the power neutral wire. Power company 
personnel shall make the connection to 
the power neutral wire. Report all such 
installations to the supervisor immediately so 
arrangements may be made to have the grounding 
conductor connected to the power neutral as soon 
as practical. 

•Danger: Avoid personal injury by 
protecting eyes and bands when 
driving ground rods. Wear safety 
glasses and rubber gloves with leather 
protectorst 

MOUNTING HOLE Danger: Do not perform any work 
in the power company space on the 

PILOT HOLE pole. 

Fig. 100-·1188 Protector, Disassembled• 

and the power company permit, the connection 
between the ground lead of the 118B protector 
and the vertical grounding conductor may be made 
by telephone company personnel. 

Danger: The power vertical grounding 
conductor shall be tested with a 
•188A test set (Stop Lite) or a 
B-voltage tester as described in Section 
081-705-102 or 081-705-101, 
respectively,• before making this 
connection. 

13.07 Where the power company has installed an 
aluminum vertical grounding conductor, do 

not use an AT-7796X connector due to the likelihood 

13.09 To install a ground rod and vertical grounding 
conductor: 

(a) Drive a ground rod about 2 feet from the 
base of the pole with the top of the rod at 

least 3 inches below ground level. The ground 
rod should be located so the grounding conductor 
may be run on the side of the pole reserved 
for power company attachments. 

(b) Connect the vertical grounding conductor 
(No. 6 ground wire) directly to the ground 

rod with a B ground clamp. 

(c) Fasten the grounding conductor to the pole 
at 18-inch intervals with 1-1/4 inch B staples. 

(d) Where ground wire molding is used, fasten 
it to the pole with cable straps and strap 

nails at 4-foot intervals. 

13.10 The 118B protector is self-cleaning and 
generally should require no maintenance. 

It is possible, however, that an operation will 
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VERTICAL 
GROUNDING 
CONDUCTOR 

DROP WIRE 

1188 PROTECTOR 
ATTACHED WITH 
N0.14 RH GALVANIZED 
WOOD SCREW 

AT-7796X CONNECTOR 
(IF GROUNDING CONDUCTOR 
IS ALUMINUM , USE BLACKBURN 
PAC 3 OR FARGO GA 610C 
CONNECTOR) 

l\1 

\! I 

ATTACHED WITH TWO I IN.(25rnml 
NO. 10 RH GALVANIZED 
WOOD SCREWS 

MOUNTING 
BRACKET 

COVER 

Fig. 101 -t 1188 Protector Connected to Drop Wire• 

cause the cover to be blown off or to rupture. 
When working on drop wires or rural wires connected 
to such a damaged protector, notify the supervisor 
or proceed according to local instructions. 

14. CONVERTING PROTECTORS 

Caution: When converting station 
protectors on SSM (Special Safeguarding 
Measures) and/or SSP (Special Service 
Protection) lines, arrangements must 
be made to have the special lines 
taken out of service before doing any 
work on the protector, since this 
work could readily cause service 
interruptions. 

14.01 Fused protectors at stations not subject to 
conditions as outlined in paragraph 3.01, 

should be converted to fuseless operation or replaced 
by the 123- or 128-type protectors. Do not convert 
fused protectors to fuseless operation where the 
station is served by open, rural, or urban wire. 
If fuseless protection is required, a 123- or 128-type 
protector must be installed as a replacement. 
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14.02 The 98A (MD) protector (Fig. 44) can be 
converted to fuseless operation by adding 

two 121A adapters and two 213A connectors (Fig. 
103) as follows: 

(1) Disconnect line wires. 

(2) Remove cap and protector blocks. 

(3) Insert the 121A adapters all the way into 
the protector well with the flat side against 

the ground electrode. 

(4) Check for ground at all protector terminals. 
With the protector blocks removed, the 

adapter should provide solid ground to the 
terminals. 

Note: A check for ground may be made 
using the 1013A hand test set. With the 
TALK/MON switch of the test set in the 
TALK position, connect one cord clip to the 
ring side of the (working) line wire and, with 
the other cord clip, tap each line terminal of 
the protector. A pronounced click will be 
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107A2 WIRE TERMINAL 

10182 WIRE TERMINAL 

NOTE : 

IF VERTICAL GROUNDING CONDUCTOR 
IS ALUMINUM, USE BLACKBURN PAC 3 
OR FARGO GA610C CONNECTOR. 

16 IN. 
(406mm) 
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VERTICAL 
GROUNDING CONNECTOR 

AT 7796X 
CONNECTOR 
!SEE NOTE) 

31N. 
(76mml 

SIN . 
(203mml 

6 IN. 
(152 mm) 

1188 PROTECTOR 

Fig. 102-.1188 Protectors Connected to Rural Wires• 

heard in the test set receiver when protector 
terminals are grounded. 

(5) Remove adapters from protector well and 
assemble each adapter with a No. 26 and a 

No. 27 protector block. 

(6) Install assemblies in protector well. Check 
for grounds; line terminals should not be 

grounded. 

(7) Where requirements of (4) and (6) are not 
met, discard adapters and replace with other 

adapters. If requirements cannot be met on 
the second attempt, do not try to convert the 
protector; install a 123- or 128-type protector 

instead. Do not attempt to bend or adjust the 
adapter tabs or protector block springs. 

(8) Reinstall cap. 

(9) Connect line wires using care not to reverse 
tip and ring. 

Note: The line wire may be moved to the 
station side of the protector if it is of sufficient 
length. If not, proceed to next step. 

(10) Loosen nuts on UC fuses. 

(11) Insert 213A connectors over each fuse with 
end inside fuse clips. In cases where fuses 
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have shrunk slightly, one or both connector ends 
may be placed outside of fuse clips. Some 
bowing of the connectors is not considered 
objectionable. 

(12) Tighten nuts on fuses (Fig. 104). 

121A ADAPTER 

Fig. 103-121A Adapter and 213A Connector 

NO. 26 PROTECTOR BLOCK 

connectors as described in paragraph 14.02(11). 
The 106C protector is equipped with 2A1A protector 
units; therefore, adapters are not required (Fig. 
106). 

GROUND 
WIRE 

SERVICE WIRE 

Fig. 105-Alternate Method of Converting 106C 
213 A Protector 
CONNECTOR 

Fig. 104-Converted 98A (MD) Protector 

14.03 The 106C and the 1293C •(MD)• protectors 
may be converted to fuseless operation by 

•connecting the aerial or buried drop input line• 
wires directly to the station side of the protector, 
provided the line wires are of sufficient length. 
The fuses may then be removed (Fig. 105). Where 
the input line wires are too short to reach the 
station side of the protector, install two 213A 
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GROUN D STATIO N 
T ER MINAL WIRE 

2AIA 
PROTECTOR 
UNIT (CARBON 
BLOCK 

ASSEM BLY) 

213A 

l lC FUSE 

BINDING 

Fig. 106-Converted 106C Protector 
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14.04 The 106A (MD) protector cannot be converted 
to !useless operation because of insufficient 

current-carrying capacity. 

15. MAINTENANCE 

15.01 When making station visits, inspect the 
telephone grounding system. If the protector 

ground is not connected to the best available ground 
electrode in accordance with Table D, change the 
ground conductor. Make sure the protector 
ground, power service ground, and interior 
metallic water pipe are bonded together. 
If the protector and power are grounded 
to separate ground rods, make sure the 
ground rods are bonded together. 

15.02 Inspect the ground wire, ground clamps 
and connectors for broken or disconnected 

wires or loose connections. Replace hardware if 
defective, damaged, or badly corroded. Make sure 
the ground wire tag (Form E-3013B) is in place. 

Note: tit is not necessary to replace No. 14 
(MD) ground wire in existing installations 
unless it is defective or used to ground more 
than one circuit.• 

15.03 Replace grounded protector units, operated 
protector blocks, open fuses, and defective 

or badly corroded protectors. Replace protector 
units or protector blocks with proper types. Do 
not use yellow or blue protector blocks. 

ISS 6, SECTION 460-100-400 

•Danger: If for any reason, it is 
suspected that the protector is energized, 
DO NOT attempt to remove protector 
blocks. Verify presence or absence 
of voltage with a voltage tester. if 
energized, notify supervisor and proceed 
no further.• 

15.04 The 2B1A and 2B2A protector units are 
equivalent and either may be used in a 

123A1A or 128A1A-2 protector. The 2B1A has a 
slotted screw-type cap while the 2B2A has a 3/8-inch 
hexagonal cap which requires the 216B tool for 
removal. 

15.05 The 123BIA protector uses two 6B1A (gas 
tube) protector units in parallel with two 

2B2A (carbon) protector units. When replacing 
protector units in the 123BIA protector, be sure 
to install the 2B2A protector units in the wells 
marked "CARBON ONLY" (Fig. 3). 

15.06 The lllA (MD) protector uses 2A1A protector 
units instead of the 2BlA or 2B2A protector 

units. 

15.07 When visiting PBX or KTS locations, make 
sure the proper size ground wire connects 

the protector ground terminal to the best available 
grounding electrode {Tables B and D). A cable 
shield or sheath is not an acceptable grounding 
electrode. 
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BEU HSTEM PRACTICES 

AT & TCo Standard 
SECTION 460-110-100 

Issue 6, March 1982 

SPECIAL SERVICE PROTECTIVE DEVICES 

DESCRIPTION 

1. GENERAL 

1.01 This section provides information on protec-
tive devices used on special service circuits 

requiring special safeguard measures (SSM) or spe­
cial service protection (SSP); these devices are used 
to guard against accidental mechanical contact 
and resulting disturbance of the circuits. 

1.02 This section is reissued to: 

(a) Add information on No. 10 and 11 binding post 
insulators 

(b) Change title 

(c) Make minor corrections. 

Revision arrows are used to emphasize the more sig­
nificant changes. The Equipment Test List (ETL) is 
not affected. 

1.03 Special service circuits, as discussed in this 
section, are cable and wire facilities furnished 

by the telephone company to connect with customer 
owned and maintained (COAM) and telephone com­
pany maintained (TCM) equipment, other than that 
used to provide exchange telephone service. 

2. ORDERING GUIDE 

2.01 Order special service protective devices as 
follows: 

• Indicator, KS-6660, Fig. 3 

• Indicator, KS-16847, Fig. 3 

• Cap, Post, Binding, B, Fig. 4 

• Cap, Post, Binding, C, Fig. 4 

• Cap, Post, Binding, D, Fig. 4 

• Cap, Post, Binding, E, Fig. 4 

NOTICE 

• Cap, Post, Binding, F, Fig. 4 

• Cap, Post, Binding, G, Fig. 4 

• Cap, Post, Binding, H, Fig. 4 

• Guard, KS-14539, L5, Fig. 5 

• Guard, KS-14539, LIO and L11, Fig. 6 

• Insulator, Post, Binding, No. 1, Fig. 7 

• Insulator, Post, Binding, No. 2, Fig. 7 

• Insulator, Post, Binding, No. 3, Fig. 7 

• Insulator, Post, Binding, No. 6, Fig. 7 

• tlnsulator, Post, Binding, No. 10, Fig. 7 

• Insulator, Post, Binding, No. 11, Fig. 1• 
• Insulator, Punching, Terminal, No. 4, Fig. 7 

• Insulator, Punching, Terminal, No. 5, Fig. 7 

• Insulator, Punching, Terminal, No. 7, Fig. 7 

• Insulator, Punching, Terminal, No. 8, Fig. 7 

• Insulator, Punching, Terminal, No. 9, Fig. 7 

• Insulator, Terminal, Clip, B Fig. 9 

• Insulator, Terminal, Clip, C Fig. 9 

• Insulator, Terminal, Clip, D Fig. 9 

• Insulator, Terminal, Clip, E Fig. 9 

• Insulator, Terminal, Clip, F Fig. 9 

• Insulator, Terminal, KS-21168, Ll, Fig. 10 

• Guard, KS-20353, Ll, Fig. 12 

Not for use or disclosure outside the 
Bell System except under written agreement 

Printed in U.S.A. Page I 
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• Form E-5190, Warning Marker, Fig. 13 

• Cap, 811655646 Heat Coil, Fig. 15 

• Guard, KS-21369, Ll , Fig. 16 

• Tie, Cable, KS-20986, L4 or L3 (used with 
KS-21369, Ll guard when SSM is required), 
Fig. 16 

• Guard, Circuit, 20A, Fig. 17 

3. SPECIAL SERVICE PROTECTION 

3.01 Special service circuits designated SSP re-
quire special protection to ensure that pla.nt 

functions do not interfere with their operations. 
These circuits are of such a nature that momentary 
shorts, opens, or accidental contact may cause seri­
ous reaction in customer relations. 

3.02 Binding post insulators and caps, pair indica-
tors, and PBX frame guards are provided for 

field forces to place in terminals, PBX frames, and 
bridging locations where special service circuits ap­
pear. In addition to physical protection, these 
markings and protective devices are an indication 
that approval from the Special Service Center 
is necessary before doing any work on these 
circuits. 

4. SPECIAL SAFEGUARDING MEASURES 

4.01 The same protection used for SSP is required 
for SSM; in addition , locked terminals, 

unbridged pairs, wire in conduit, and cable in lieu of 
drop wire are required. Engineering authorization is 
required to establish SSM. 

4.02 Services involving National Security primar­
ily use SSM. 

5. WORK ORDERS 

5.01 •The special service order is noted SSP along-
side the circuit number when special service 

protection is required or SSP and SSM alongside the 
circuit number when special safeguarding measures 
are required . The toll circuit layout order is noted 
SSP or SSM, as appropriate, but need not be marked 
with both SSP and SSM as is required on the service 
order. In addition, Form E-4106 (Fig. 1) is used to 
notify the field forces where to place or remove pro­
tection when SSP or SSM is involved .• 
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Fig. I-Facsimile of Form E-4106 

5.02 Typical circuits requiring SSP and/ or SSM 
are as follows: 

(a) Program transmission and television circuits 

(b) Telephotograph, telautograph, and facsimil e 
transmission facilities 

(c) •Other common carrier (OCCJ 

(d) DATAPHONE'" digi tal service (DDS) data 
communications service• 

(e) Private line signal channel or radiotelephone 
circuits 

(f) Telegraph and teletypewriter leased line 

(g) TWX lines 

(h) Clock or ADT lines that operate on closed or 
series circuits 

(i) Remote control, signaling, metering, data cir­
cuits, and a larm circuits for fire, police, bur­

glar, and watchman 

(j) Special facilities for defense or major disaster 

(k) Civil air defense warning network 
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(I) Power company remote control circuits 

(m) Airway communication circuits 

(n) PBX battery and generator supply for hospi­
tals, police and fire departments, or agencies 

who perform emergency service for the general 
public. 

6. HOW TO AVOID DIFFICULTIES! 

6.01 Difficulties can be avoided as follows: 

• Obtaining authorization before working on a 
special circuit. 

• Using SSP and/or SSM when required. 

• Using 1013A or equivalent hand test set wi th 
capacitor in line (monitor position) when 
first going across a pair. 

• Not shorting terminals when trying to locate 
a pair (Fig. 2). 

e Exercising care to avoid accidental contact 
with other lines. 

• Obtaining authorization before removing 
any SSP and/or SSM. 

7. PROTECTIVE DEVICES 

7.01 Common protective devices used on special 
service circuits are shown in Fig. 3 through 17. 

INDICATORS (Fig. 3) 

7 .02 Indicator KS-6660 is a red plastic ring 1/2 inch 
in diameter. This indicator must be placed on 

wires before they are terminated. Indicator KS-16847 
is a red cellulose-acetate spiral ring, 3/8 inch in 
diameter. The split-ring feature of this indicator per­
mits placing or removing indicator on terminated 
wires. 

BINDING POST CAPS (Fig. 4) 

7.03 Binding post caps are neoprene caps for use on 
cable and wire terminals as protection against 

accidental contacts on special service lines and as a 
means of minimizing faceplate leakage in distribu­
tion cable terminals. They are available in red and 

ISS 6, SECTION 460-110- 100 

black colors. Red caps a re in tended for use on special 
service lines and the black caps are for general use. 

7 .04 Applications for these binding post caps are as 
follows: 

• B binding post caps are for use on nonwork­
ing posts of N, T, and 61-type cable termi­
nals. 

• C binding pc;st caps are for use on working 
posts of N, T, and 61-type cable terminals. 

• D binding post caps are for use on 7 A fuses 
installed in L-type fuse chambers. 

• E binding post caps are for use on 49-, 104-, 
and 105-type cable terminals. 

• F binding post caps are for use on terminals 
equipped with insulation crushing washers 
such as B buried cable terminals, 30-2, 57B, 
and 59A-type manufacture discontinued 
(MD) connecting blocks. 

• G binding post caps are for use on 30-type 
connecting blocks. 

• H binding post caps are for use on 31-type 
connecting blocks. 

KS-14539, LS GUARD (Fig. 5) 

7.05 The KS-14539, L5 guard is a red plastic hood 
designed to cover the heat coils and springs on 

1177-type protectors. 

Protect each special circuit appear­
ing on frame. Place SSP on each end 
of jumper wire. 

KS-14539, LIO AND Lll GUARD (Fig. 6) 

7.06 The KS-14539, LIO and Lll guard is a red, 
flame retardant plastic wrap around guard 

with a beaded cable tie, designed to insulate, protect, 
and designate SSP and SSM circuit pairs on C50 and 
C52 protectors. The KS-14539, LIO is the guard only 
which is used when SSP is required; the 
KS-14539, Lll is the guard and cable tie which is 
used when SSM is required. 

7.07 The KS-14539, LlO guard is used in place of 
two KS-14539, L6 guards (MD) and four termi-
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KS-6660 KS-16847 

Fig. 3-KS-6660 and KS-16847 Indicators 

nal punching insulators to designate and insulate a 
circuit pair on the C50-type protector. The physical 
design of the LlO allows a dislodged heat coil to fall 
to the floor level, preventing an accumulation of dis­
lodged heat coils and possible short circuit. 

7.08 The KS-14539, LlO and Lll guard is installed 
as shown in Fig. 31. When SSM is required, 

the Lll is installed by threading the beaded cable tie 
through the keyhole slot on one end of the guard, 
around the fanning strip, and through the keyhole 
slot on the opposite end. The tie is then drawn tight, 
locked in place, and cut, leaving the end of the cable 
tie approximately 1-inch long. 

BINDING POST INSULATORS (Fig. 7) 

7.09 Binding post insulators are open-ended, red, 
flame retardant plastic insulators for use on 

binding posts to prevent accidental contact. These 
insulators are designated No. 1, 2, 3, 6, 10, and 11. 

7.10 Applications for these binding post insulators 
are as follows. 

CAP 8 CAP C CAP D 
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• No. 1 insulators are for use on binding posts 
having 3/8-inch hexagonal nuts and on 7T 
fuses. 

• No. 2 insulators are for use on binding posts 
having 7/16-inch hexagonal nuts and on 7A 
fuses. 

• No. 3 insulators fit the screw binding posts of 
BD, BE, BF, BG, BH, and BJ cable terminals. 

• No. 6 insulators are for use on terminations 
of the alarm and contactor circuits in T pres­
sure contactor terminals and 3-pair gas-tight 
terminals. 

• •No. 10 insulators are for use on BK/BL and 
76-type binding post terminals. 

• No. 11 insulators are for use on 95-type bind­
ing post terminals.t 

TERMINAL PUNCHING INSULATORS (Fig. 7) 

7.11 Terminal punching insulators are open-ended, 
red, flame retardant plastic insulators for use 

on 300 connector terminals and terminal punchings 
to prevent accidental contacts. These insulators are 
designated No. 4, 5, 7, 8, and 9. 

7.12 Applications for these terminal punching in­
sulators are as follows: 

CAPE 

• No. 4 and No. 5 insulators are 112 inch and 
5/8 inch in length and are used on 300 connec­
tor terminals and terminal strips. 

• No. 7 insulators are 3/4 inch in length and are 
used on cable conductor terminating lugs of 
the C- and E-type protector mountings. 

CAP F CAP G CAPH 

Fig. 4-Binding Post Caps 
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Fig. S-KS-14539, LS Guard 

KS-14539, 
LIST 10 

Fig. 6-KS-14539, llO and ll 1 Guard 

• No. 8 and No. 9 insulators are 1/2 inch and 
5/8 inch in length and are used on terminal 
strips where terminal spacing and wire 
build-up create a space problem. 

B COIL SPRING INSULATOR (MD) (Fig. 8) 

7.13 The B coil spring insulator is a fiber insulator 
designed for use on 70-type (MD) connecting 

block. When installed, one B insulator will protect 
two coil springs, tip and ring, that are mounted on 
the face or station side of block. It has a red enamel 
finish. 

CLIP TERMINAL INSULATORS (Fig. 9) 

7.14 Clip terminal insulators are red plastic insula­
tors designed to protect terminals on 66-, 78-, 

5Al-, and 88-type connecting blocks. 

7.15 Applications for the clip terminal insulators 
are as follows: 

• B clip terminal insulator is approximately 
2-inches long and is designed to protect one 
row of terminals on 66-type connecting 
blocks or may be cut to fit the desired number 
of terminals. 

• C clip terminal insulator is approximately 
112-inch long with closed ends and is de-
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signed to protect two terminals on 66G- and 
78A-type connecting blocks. 

• D clip terminal insulator is approximately 
7/8-inch long with closed ends and is de­
signed to protect two terminals on 661-l- and 
78B-type connecting blocks. 

• E clip terminal insulator is designed to pro­
tect a single terminal on 5Al- or 66-type con­
necting blocks. 

• F clip terminal insulator is designed to pro­
tect two terminals on an 88-type connecting 
block. 

KS-21168, l1 TERMINAL INSULATOR (Fig. 10) 

7.16 The KS-21168, 11 terminal insulator is a dual, 
open-ended, red, flame retardant plastic insu­

lator used to insulate, protect, and designate special 
service pairs on 303-type connector terminals. The 
insulator may be expanded or compressed to fit 
snugly over the wire-wrap terminal lugs; longitudi­
nal slots provide clearance for bridged pairs. These 
insulators are recommended for use on 303-type con­
nector terminals instead of No. 5 terminal punching 
insulators because of ease of handling, positive en­
gagement, and one KS-21168, 11 insulator serves the 
function of two No. 5 insulators. 

12-TYPE GUARD (MD) (Fig. 11) 

7. 17 The 12-type guards are designed to protect 
special service lines appearing on frames that 

are equipped with 444A test jacks. The 12B guard 
(MD) (Fig. 11) is the same as the 12A guard (MD), 
except that it is equipped with a locking screw for 
maximum security. The 12-type guards have metal 
frames and brown phenolic fiber sides. They are re­
placed by the KS-20353, 11 guard. 

KS-20353, LI GUARD (Fig. 12) 

7. 18 The KS-20353, Ll guard is a red plastic guard 
for use in protecting pair positions of the 444 

jack on distributing frames against accidental con­
tact. It consists of a cavity on one side and a rectangu­
lar hole through the other. 

WARNING MARKER FORM E-5190 (Fig. 13) 

7.19 The warning marker Form E-5190 is a red, 
waterproof plastic cloth with a pressure sensi-
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1 
L 
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BINDING POST 
INSULATOR 

SIZE NUllBER 

BINDING POST TERllINAL PUNCHING 
INSULATOR INSULATOR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1D 

11 

~ ~c 
TERIHNAL PUNCHING 

INSULATOR 

A B 
(INCH) (INCH) 

35/64 27/64 

39/64 31/64 

13/32 11/32 

17/64 13/64 

17/64 13/64 

35/64 27/64 

17/64 13/64 

17/64 13/64 

17/64 13/64 

5/16 1/4 

3/8 5/16 
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c L 
(INCH) (INCH) 

3/32 5/8 

3/32 5/8 

1/8 7/8 

1/16 1/2 

1/16 5/8 

3/32 13/32 

1/16 3/4 

3/32 1/2 

3/32 5/8 

1/ 16 23/32 

1/ 16 9/16 

Fig. 7-.Binding Post and Terminal Punching Insulators• 

tive backing. The tapes are 1/4 inch wide by 1-112 
inches long and are supplied on a dispenser card with 
36 tapes to a card. It is designed for identification of 
special lines joined by B wire connectors (MD). 

KS-16576 DESIGNATION PLATES (MD) (Fig. 14) 

7.20 The KS-16576, L5 designation plate is a red 
plastic hood designed to cover the wire-wrap 

terminals of one pair on the jumper wire side of 
300-type connectors. 

7.21 The KS-16576, L6 designation plate is a red 
plastic hood designed to cover the test termi­

nals of one pair on the cable side of 300-type connec­
tors. 

7.22 The KS-16576, L5 and L6 des ignation plates 
a re replaced by the KS-21 369, L1 guard. 

Bl 1655646 HEAT COIL CAP (Fig. IS) 

7.23 The 811655646 heat coil cap is a red plastic cap 
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Fig . 8 - 8 Coil Spring Insulator (MD) 

used in conjunction with the KS-21369, LI 
guard to provide SSM and SSP on 300-type connec­
tors. These caps a re used with the protector units to 
indicate a special line and to prevent accidenta l open­
ing of the line. 

KS-21369, L 1 GUARD AND KS-20986 CABLE TIE (Fig. 16) 

7.24 The KS-21369, Ll guard is a red, fl ame retar-
dant plastic wrap around guard des igned to 

insulate, protec t, a nd des ignate SSP and SSM circuit 
pairs on the 300-type connectors. The KS-21369, Ll 
guard is used when SSP is required; when SSM is re­
quired, a KS-20986 cable tie is used to secure the 
guard to the fanning strip on the 300-type connector . 
The KS-21369, Ll guard replaces the KS-16576, L5 
and L6 designation plates which a re rated MD. 

7.25 The KS-21369, Ll guard is installed as shown 
in Fig. 35. The hook on the end of t he left arm 

is attached to the rear of t he left edge of the 300-type 
connector, covering the tes t points of the special cir­
cuit with the cap on the left a rm . The guard is then 
wrapped around the front of the panel, over both pro­
tector units, and t he r ight a r m is snapped in to place 

on the ribs of the r ight edge of the connector, thereby 
enclosing the wire-wrap terminals. 

7.26 When SSM is required, t he KS-21369, LI 
guard can be secured to the fanning strip of 

the 300-type connector by threading a KS-20!)86 se lf­
locki ng, nonreleasing cable tic through the ho le in 

the end of the right arm of the guard and through t he 
fanning strip slot. The KS-20986, L4 can be used on 
t he latest des ign of the 300-type connector, which is 
equipped with a fanning s trip as an intPgra l part of 
t he connector. For the older ve rsion of t he i!OO-type 
connector which requires a locally provided fanning 
strip added to the vertica l, a longer cable tic, such as 
t he KS-20986, L3, is requi red. 

20A CIRCUIT GUARD (Fig . 17) 

7.27 The 20A circuit guard is a cross-shaped metal 
strip which is used to prevent accidental re­

mova l of protec tor units from 302- and 303-type con­
nectors associated with circuits requiring SSM. 
Insta llation of t he gua rd with a 4A protec tor is 
shown in Fig. 37. The guard is rl es igned with three 
holes, spaced for use with 3A, 'IA, and 5A protectors. 
After determining the proper hole, th e excess materi­
al , if any, is re moved by snipping at the notched edges 
provided adjacent to the hole. The guard is then at­
tached to the connector wit h the factory-provided 
se lf-tapping screw, which is inserted into the ex isti ng 
hole located between two contact ho les on the con nec­
tor panel. After the guard is attached to the connec­
to r, it is bent to a 90° angle, the protector is inserted, 
cover ing t he screw head, a nd the t hree tabs on t he 
locking end of the guard a re bent around the edges of 
t he T-shaped pull handl e of the protec to r, locking it 
in t he inserted posit ion. 

D CLIP E CLIP a 
F CLIP 

Fig . 9 - Clip Terminal Insulator 
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Fig. 10-KS-21168, l1 Terminal Insulator 

Fig. 11 - 128 Guard (MD) 

Fig. 12-KS-20353, l1 Guard 

8. INSTAUING AND REMOVING SSP (fig . 18 
through 38) 

8 .01 Upon receipt of Form E-4106 (Fig. 1), SSP may 
be installed or removed. It is essential that 

special service lines be protected at all times. Install 
SSP on binding post caps, terminals, etc, as follows: 

At both ends of cross-connecting 
wires, SSP is required. 

ISS 6 , SECTION 460-110-100 

Fig . 13-Warning Marker Form E-5190 
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Fig. 14-KS-16576 Designation Plates (MD) 

Fig. 15-811655646 Heat Coil Cap 

(1) Select wire pairs to be protected. 

(2) Make sure terminals and surface areas are 
clean and free from foreign materials before 

installing protective device. 

(3) Prior to terminating special service lines, slip 
the KS-6660 indicator over wire ends to be 

identified. The split-ring feature of the KS-16847 
indicator permits placing or removing indicator on 
terminated wires. 
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KS-20986 
CABLE TIE 

Fig . 16-KS-21369, LI Guard and KS-20986 Cable Tie 

• v . .,i 
FACTORY-PROVIDE D / 
SELF-TAPPING SCREW 

Fig. 17-20A Circuit Guard 
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(4) Place caps, termin a l insulators, guards, etc, 
over terminal(s) to be protected by dressing 

wires t hru s lot of protective devices (if prov ided). 
Push on dev ice until proper ly seated against the 
faceplate of the protected area. 

Fig . 18-lnstalling Binding Post Caps 

Fig . 19-lnstalled Binding Post Caps With KS-6660 
Indicator 

ISS 6 , SECTION 460-110-100 

Fig . 20-lnstalled Binding Post Caps and Indicator at 
N-Type Cable Terminals 

Page II 

TCI Library: www.telephonecollectors.info



SECTION 460-110-100 

42A 

44A 

Fig. 21 - Typical SSP Used With 42A or 44A Connecting Block 
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B CLIP C CLIP 

D CLIP E CLIP 

F CLIP 

Fig. 22-Clip Terminal Insulators Installed on Connecting Blocks 
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Fig . 23-B Coil Spring Insulators (MD) Installed on 
70- Type Connecting Block (MD) 

Fig. 24-D Binding Post Caps and Indicators Installed in 
L-Type Fuse Chamber 
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I 
! 
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j 

Fig. 25-E Binding Post Caps and Indicators Installed on 
49A Cable Terminals 

..,..-,-d."""#1::.f;:-;;,· 

-ir~ i 

i 
I 

Fig. 26-KS-16847 Indicator Used With Station Protector 
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Fig. 27-Binding Post Insulators Installed at BO-Type 
Coble Terminals 

Fig. 28-Typicol SSP at 30-Type Connecting Block 

ISS 6, SECTION 460-110-100 

Fig . 29-Typicol lnstollotion Using Two Sizes of Punching 
Insulators on Some Connecting Block 

Fig. 30- KS-14539, LS Guard Installed on 1177 Protector 

P'09e 15 
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Fig. 31-KS-14539, Lll Guard Installed on CSO-Type 
Protector 

Fig. 32-SSP on Frame Equipped With 444A Test Jacks on 401 Connector 
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Fig. 33-Warning Marker Form E-5190 Installed on 8 
Wire Marker 

ISS 6, SECTION 460-110- 100 

LIST 5 

LIST 6 
HEAT COI L 
CAPS 

Fig. 34-lnstalled KS-16576, LS and L6 Designation 
Plates (MD) and 811655646 Heat Coil Caps 
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LEFT SIDE 

RIGHT SIDE 

Fig. 35-KS-21369, ll Guard Installed With and Without 
SSM 
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Fig. 36-SSP on 300-Type Connector Using KS-'21168, L1 Terminal Punching Insulator 
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STEP 2 

STEP 3 

Fig. 37-lnstallating 20A Circuit Guard 
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KS- 20353,LI 
GUARD 

Fig. 38-KS-20353, l1 Guard on 444-Type Jack 
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BEll SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 460-300-103 
Issue 1, April 1980 

IN SULA TING GLOVES 

LEATHER PROTECTORS, FABRIC LINERS, AND GLOVE BAG 

1. GENERAL 

1.001 This addendum supplements Section 
460-300-103, Issue 3. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to add: 

• Information to paragraph 7,04 on inspection 
of rubber insulating gloves 

• Information on inner ply color of insulating 
gloves. 

2. CHANGES TO SECTION 

2.001 On Page 2, revise paragraph 3.04 as follows: 

3.04 The E insulating gloves are made of two 
plies of rubber: the outer ply black and 

the inner ply either red or yellow, to aid in 
determining the physical condition of the glove. 
Leather protector gloves must be worn over these 
gloves when in use. They are intended for use 
by outside plant forces. 

2.002 On Page 2, revise paragraph 3.05 as follows: 

3.05 The F insulating gloves are made of two 
plies of rubber, the inner ply either red or 

yellow and the outer ply black, as an aid in visual 
inspection. They are of such thickness as not to 
require protector gloves when used in central 
offices. However, when used in the outside plant, 
the proper size D leather protector gloves must 
be used. The F insulating gloves are marked as 
shown in Table C. 

2.003 On Page 6, revise paragraph 7.04 as follows 
but retain subparagraphs (1) through (3): 

( 4) Inspect the gloves over the entire surface 
(inside and out). Roll the rubber gently 

between the hands to expose defects, embedded 
foreign matter, and solvent or oil damage. 

(5) The air test should be performed last (see 
paragraphs 8.01 and 8.02). 

2.004 On Page 6, revise paragraph 7.05 as follows: 

7.05 When performing the previous tests with 
the two-color D, E, and F insulating gloves, 

the appearance of red or yellow ply showing through 
the black means the glove is defective and not 
safe to use. It shall be disposed of in accordance 
with local instructions. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page I 
1 Page 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 460-300-103 
Issue 3, July 1979 

INSULATING GLOVES 

LEATHER PROTECTORS, FABRIC LINERS, AND GLOVE BAG 

CONTENTS PAGE 

1. GENERAL 

2 . PRECAUTIONS 

3. INSULATING GLOVES 2 

4 . LEATHER PROTECTOR GLOVES 3 

5. C FABRIC LINER GLOVES 3 

6 . B GLOVE BAG 4 

7. INSPECTION OF INSULATING GLOVES 5 

8. AIR TEST OF INSULATING GLOVES 6 

9. CLEANING OF INSULATING GLOVES 8 

10. STORAGE 9 

11 . DISPOSITION OF INSULATING GLOVES 
REQUIRING ELECTRICAL TEST . . . . 10 

12. DISPOSITION OF DEFECTIVE INSULATING 
GLOVES 11 

1. GENERAL 

1.01 This section covers the description, care, 
and maintenance of insulating gloves provided 

for the protection of employees against electric 
shock, and the precautions to be followed in their 
use. Information on leather protector gloves, fabric 
liner gloves, and B glove bag is also included. 

1.02 This section is reissued to: 

• Add information on the F insulating glove 

• Add information on the D leather protector 
glove 

• Rate the B and C leather protector gloves 
MD. 

1.03 •The appropriate size D leather protector 
glove is to be worn over the F insulating 

glove at all times to avoid abrasion of the rubber 
except when used in central offices. Leather 
protectors are not required for central office use 
and are always required for outside plant use.• 
A reference between the insulating glove size and 
the compatible sizes of leather protectors and fabric 
liner gloves is shown in Table A. 

2. PRECAUTIONS 

2.01 Except in emergencies, such as to prevent 
serious injury or loss of life, employees shall 

not handle electric, power wires, or associated 
switches, and shall arrange to have the necessary 
work required on these circuits performed by the 
electric company. Similarly, employees shall not 
handle telephone wires that are known or suspected 
to be energized until the contact conditions have 
been cleared by the electric company. Employees 
wearing insulating gloves must avoid body contact 
with wires, poles, vehicles, and any other objects 
which might be energized. 

2.02 Employees must be familiar with the 
precautions to be followed in rescuing an 

employee from a power contact (wearing insulating 
gloves) as described in Sections 010-100-012 and 
010-100-013. 

2.03 Insulating gloves are inspected and subjected 
to an electrical test to insure their insulating 

value when purchased from the manufacturer and 
periodically thereafter under the company's established 
routine. Employees and storekeepers shall 
see that insulating gloves are returned 
for periodic electrical tests in accordance 
with local routine. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 

TCI Library: www.telephonecollectors.info



SECTION 460-300-103 

TABLE A 

COMPATIBLE SIZES FOR INSULATING 
GLOVE-LEATHER PROTECTOR-FABRIC LINER 

INSULATING GLOVE LEATHER PROTECTOR* 

TYPE SIZE B-TYPE (MD) 

E or F 8 -

B, C, D, E, or F 9-1/2 11 

B, C, D, E, or F 10 11 

B, C, D, E, or F 11 12 

B, C, D, E, or F 12 12 

* Does not apply to D insulating gloves. 

•The "F" insulating gloves provide 
outside plant forces protection from 
power contact from 8.7 kv phase to 
ground, 14.4 kv phase to phase up to 
20.0 kv phase to ground and 
34.5 kv phase to phase. Below 
8. 7 kv phase to ground "E" 
insulating gloves are adequate. 
The "D" insulating gloves are not 
to be used by outside plant 
forces.• 

2.04 Insulating gloves shall be inspected and 
tested in accordance with Parts 7 and 8 of 

this section. 

2.05 Insulating gloves shall never be worn inside 
out as this stresses the curved portions of 

the gloves. Attack by ozone is more pronounced 
at points where rubber is stressed. 

3. INSULATING GLOVES 

3.01 All insulating gloves are •the straight cuff• 
typi;_ Sizes 9-1/2, 10, 11, and 12 are •in 

us~ in types B, C, D, E, and F. A smaller glove, 
size 8, is now available in types D, E, and F. The 
size is equal to the approximate number of inches 
around the glove measured as shown in Fig. 1. 
The length of each glove, measured from the tip 
of the second finger to the outer edge of the 
gauntlet, is approximately 14 inches (Fig. 1). 

3.02 The B and C insulating gloves have been 
superseded by the E insulating gloves. 

Page 2 

FABRIC 
C-TYPE (MD) D-TYPE LINER 

8 8 6 

9-1/2 9-1/2 7 

10 10 7 

11 11 8 

12 12 8 

Protector gloves are required to be worn over these 
gloves for mechanical protection. The C insulating 
gloves, while not as thick as the B insulating gloves, 
still are consistent with the desired dielectric 
strength and permit maximum flexibility. 

3.03 •The D insulating gloves have been superseded 
by the F insulating gloves.• The D insulating 

gloves are of sufficient thickness to eliminate the 
need for protector gloves •when used in central 
offices• . They are in tended for central office use 
•only and should not be used in the outside plant• 

3.04 The E insulating gloves are made of two 
plies of rubber, the outer ply black and the 

inner ply red, to aid in determining the physical 
condition of the glove. Leather protector gloves 
must always be worn over these gloves when in 
use. They are intended for use by outside plant 
forces. •The E insulating gloves are marked as 
shown in Table B.• 

3.05 •The F insulating gloves are made of two 
plies of rubber, the inner ply red and the 

outer ply black, as an aid in visual inspection. 
They are of such thickness as not to require 
protector gloves when used in central offices. 
However, when used in the outside plant, the 
proper size D leather protector gloves must be 
used. The F insulating gloves are marked as 
shown in Table C .• 
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DISTANCE 
IN INCHES 
IS SIZE 

14 IN .. 
APPROX . 

Fig. 1-E Insulating Glove 

4. LEATHER PROTECTOR GLOVES 

4.01 The B (MD) or C (MD) leather protector 
gloves (Fig. 2) shall always be worn over 

B, C, or E insulating gloves to prevent mechanical 
damage to the insulating gloves. •The D leather 
protector gloves must be used with F insulating 

• 

ISS 3, SECTION 460-300-103 

gloves and may be used with the E.• Leather 
protector gloves do not provide protection from 
electrical shock by themselves and shall never be 
worn except over insulating gloves. They shall 
neither be worn as a substitute for work gloves. 

4.02 The B (MD) leather protector gloves are •in 
uset in two sizes for use with B, C, or E 

insulating gloves (see Table A). 

4.03 The C (MD) leather protector gloves are 
flexible and less bulky than the B (MD) type 

and are •in use• in five sizes for use over B, C, 
or E insulating gloves (see Table A). 

4.04 •The D leather protector gloves, which 
replace the B and C protector gloves, feature 

an elastic shirring in place of the strap and buckle 
and shorter but wider fingers to facilitate fitting 
over the larger F insulating gloves. Five sizes are 
available for use over the E and F insulating gloves 
(see Table A).• 

4.05 Leather protector gloves shall be given 
reasonable care in their use. Oil, grease, 

paint, etc, on the palm and finger surfaces of the 
gloves will impair their usefulness for work 
operations. Such foreign matter should be 
immediately wiped off the gloves with a soft, dry 
cloth. 

4.06 Inspect leather protector gloves before and 
after using them. Remove all foreign particles 

embedded in the surface, especially splinters of 
wood or metal, since they could damage the insulating 
gloves. 

4.07 After visually inspecting the leather protector 
gloves, check the inner portion of the glove 

for sharp or foreign objects. 

5. C FABRIC LINER GLOVES 

5.01 The C fabric liner gloves (Fig. 3) are 
form-fitting gloves made of knit cotton cloth 

Page 3 
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E INSULATING GLOVES 

MARKING TYPE OF MARKING LOCATION 

Manufactuer's name White color label Backhand side near 
ANSIJ6.6/ASTM Dl20 rolled edge 
Type l, Class I (Size) 

Bell System "E" Hot die stamp or 
(Date of Manufacture) indelible ink 

WECo Return for Test Indelible ink Backhand side above 
(Month· Year) white label on gaunt-

let surface 

"Use Protector" Indelible ink Palm side near rolled 
edge on gauntlet 
surface 

t TABLE C. 

F INSULATING GLOVES 

MARKING TYPE OF MARKING LOCATION 

Manufacturer's name Yellow color label Backhand side near 
ANSI J6.6/ASTM D120 rolled edge 
Type 1, Class II (Size) 

Bell System "E" Hot die stamp or 
(Date of Manufacture) indelible ink 

WECo Return for Test Indelible ink Backhand side above 
(Month-Year) yellow label on 

gauntlet surface 

"Use Protector" Indelible ink Palm side near rolled 

and equipped with 3-inch wide rubberized fabric 
gauntlets. 

5.02 The C fabric liner gloves are available in 
five sizes for use inside B, C, D, E, and 

F insulating gloves (see Table A). 

5.03 The C fabric liner gloves may be worn inside 
all types of insulating gloves for warmth in 

cold weather and for absorbing perspiration in 
warm weather. 
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edge on gauntlet 
surface 

6. B GLOVE BAG 

6.01 The B glove bag (Fig. 4) is provided for 
carrying and storing insulating gloves and 

associated leather protector and fabric liner gloves. 

6.02 The bag is made of cotton duck with a liner 
of polyethylene. A web strap, terminated 

in a snap hook and a D ring is provided for 
suspending the bag from the body belt. 
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13 IN . 
APPROX. 

4 -1 /'2 IN. 
APPROX . 

J 
Fig. 2-Leather Protector Glove 

Fig. 3-Fabric Liner Glove 

10-3 / 4 IN 
APPR OX. 

ISS 3, SECTION 460-300-103 

Fig. 4-8 Glove Bag 

6.03 Dead air space is provided within the bag 
by the polyethylene liner and by the use of 

a zipper instead of a flap closure. The bag should 
be tightly zippered when gloves are stored in it 
to minimize ozone deterioration of the insulating 
glove. 

7. INSPECTION OF INSULATING GLOVES 

7.01 Employees shall at all times assume the 
responsibility for determining that their 
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insulating gloves are in good condition. The 
appearance of the gloves should indicate neither 
deterioration from an electrical or a mechanical 
standpoint. Employees shall verify that they are 
being used within the specified electrical test period 
as indicated by the "Return for Test" date stamped 
on the back side of the gauntlet. 

7.02 Employees shall inspect the insulating gloves 
in accordance with Parts 7 and 8 as follows: 

(a) At the time the gloves are issued 

(b) Each time before using them 

(c) Each time after using them 

(d) A minimum of once each month. 

7.03 The supervisor shall inspect the insulating 
gloves periodically and shall see that all 

instructions are followed. •The frequency of this 
inspection shall be at intervals of not more than 
six months.• 

7.04 A visual inspection of insulating gloves shall 
be made to determine their condition. If 

any one of the following conditions is found to 
exist or if the condition of the gloves is such that 
there is any doubt as to their safety, they shall 
be exchanged at once for a pair in good condition 
in accordance with the locally established routine. 
Inspections should include the following in the 
sequence indicated: 

(1) Visually check return date for testing. 

(2) •Pull the fingers to stretch the rubber in 
each finger crotch. Look for evidence of 

red color showing through the black on D, E, 
and F gloves and for evidence of cracks in the 
B and C gloves.• Look for signs of abrasions 
or deterioration on the palm or back of the 
glove. 

(3) Squeeze the fingers of the glove together 
and let go, live rubber will return to normal 

position. If there is a sign of stickiness, check 
glove for deterioration and, if in doubt, exchange 
gloves. 

(4) The air test should be performed last. (See 
paragraphs 8.01 and 8.02.) 
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7.05 When performing the above tests with the 
two-color D, E, and F insulating gloves, 

the appearance of red showing through the black 
means that the glove is defective and not safe to 
use. It shall be discarded in accordance with local 
routine. 

8. AIR TEST OF INSULATING GLOVES 

8.01 The air test (Fig. 5) shall be made on 
insulating gloves only when the conditions 

listed under paragraph 7.04 are satisfactory. Make 
this test as follows: 

(1) Hold the glove at each side of the edge of 
the gauntlet. Slightly stretching the gauntlet 

will provide a slight air seal. 

(2) Revolve it about the edge of the gauntlet 
as an axis, thus rolling it toward the palm 

and confining the air in the palm and fingers. 

(3) Hold the rolled-up gauntlet in one hand. 

(4) At head level, squeeze the palm of the glove 
with the other hand to put the confined air 

under pressure. 

8.02 An alternate method (Fig. 6) to air test the 
insulating gloves can be performed in the 

following manner: 

(1) Hold the glove at each end of the gauntlet, 
allowing the gauntlet end to attain maximum 

opening. 

(2) Bring the edges of the gauntlet together 
and, by using the fingers, roll up the gauntlet 

toward the palm of the glove 1-1/2 turns. 

(3) Fold the rolled gauntlet ends together and 
hold with one hand. 

(4) At head level, squeeze the confined air with 
the other hand. (See Step 4, Fig. 5.) 

Note: Because of the rigidity in the D hnd 
F• insulating gloves, the glove should be 
placed on a clean surface (desk or table) and 
rolled up to trap the air as described in 
paragraph 8.02(2) and (3). 

8.03 Any puncture would be readily detected by 
feeling the escaping air against the face or 
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STEP I 

STEP 3 STEP 4 

Fig. 5-Air Test Operations 1-2-3-4 
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STEP 2 STEP 3 

Fig. 6-Alternate Air Test 

by sound when the glove is air tested at head 
level. 

8.04 If a puncture is found or if the condition 
of the gloves is such that there is any doubt 

as to their safe use, they shall be exchanged at 
once for a pair in good condition in accordance with 
local routine. 

9. CLEANING OF INSULATING GLOVES 

9.01 Insulating gloves shall be cleaned when they 
become wet from perspiration or when the 

gloves are subjected to contact with dirt, mud, 
paint, creosote, or other foreign matter. Perspiration, 

Page B 

mud, dirt, and other foreign matter that does not 
adhere firmly to the glove shall be removed with 
clear water. Paint and creosote shall be removed 
as soon as practical, as some oils, if allowed to 
remain on the glove, will have an injurious effect 
on the glove. 

9.02 The following method has been found 
satisfactory for removing paint or creosote 

from the glove: 

(1) Wipe off gloves with a dry cloth to remove 
as much wet paint or creosote as practical. 
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(2) Clean the entire glove thoroughly with a 
cloth moistened with KS-14356 cleaner (dry 

cleaning fluid), KS-7860 petroleum spirits, or 
KS-19578Ll cleaner (tricloroethane). Do not use 
an excessive amount of the cleaning fluid and 
do not wipe over "Return for Test" date. 

Danger: This cleaning shall be done 
in a well-ventilated location, as these 
materials are either flammable or 
their vapors constitute a health hazard. 
As soon as each glove has been 
cleaned, it should be wiped thoroughly 
dry with a dry, clean cloth. Do not 
use gasoline. 

Gasoline has a very low flash point and its use 
presents a much more serious fire hazard than 
does the use of the cleaning fluid or petroleum 
spirits which have a much higher flash point. 
KS-19578Ll cleaner is nonexplosive. 

9.03 After insulating gloves are used, they should 
be thoroughly dried so the moisture from 

the hands will not become entrapped and cause 
the glove to deteriorate. Each time after use, 
gloves should be turned inside out and placed flat 
to dry. After the gloves have been dried, they 
shall be turned right side out and placed in the 
containers ready for use. 

•Caution: It is especially important 
to keep gloves out of direct sunlight 
and ultraviolet light sources and away 
from electrical discharges while turned 
inside out. Insulating gloves, turned 
inside out and exposed to such elements, 
are extremely susceptible to ozone 
and ultraviolet light degradations.• 

10. STORAGE 

10.01 The quality and physical condition of 
insulating gloves will be maintained if they 

are properly stored. Folds, kinks, and creases 
can develop a weakness in the rubber and decrease 
the life expectancy of the insulating gloves. 

10.02 Fabric liner gloves and leather protector 
gloves, where required, shall be stored with 

the insulating gloves so that they are available 
for use. Each of these gloves shall be dry before 
being stored. 
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10.03 Fabric liner gloves and leather protector 
gloves shall be separated from the insulating 

gloves before being stored. 

10.04 Store the insulating gloves vertically in 
the B glove bag with the gauntlets down 

and between the fabric liner gloves and the leather 
protector gloves. 

10.05 The storage method is as follows: stack a 
protective glove palm down, then an 

insulating glove palm up, the fabric liners and the 
other insulating glove palm down, and the last 
protective glove palm up. 

Note: This method is used as an extra 
precaution to prevent damage to the insulating 
gloves from possible splinters or creosote that 
may be on the leather protector gloves. In 
addition, the sandwiching of the insulating 
gloves between the protector gloves will give 
added protection in the event a sharp object 
may press against the storage bag. •Protector 
gloves do not apply to D and F insulating 
gloves when they are used in central offices.• 

10.06 Grasp all gloves together at the cuff in 
one hand and slide the hand holding the 

cuffs into the bag (Fig. 7). Insulating gloves must 
be stored with the fingers up to prevent them from 
collapsing or putting undue stress on the finger 
area (Fig. 8). When closing the zipper, keep one 
finger inside, guiding the zipper, to ensure that 
the insulating gloves are not pinched. 

FABR IC U NE GLOVE 

Fig. 7 -Stacking Gloves 
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Fig . 8-Placing in Storage Bag 

10.07 Insulating gloves deteriorate even when not 
in use. This deterioration is caused by 

ozone in the atmosphere reacting with the glove 
material to produce fine surface cracks. Ozone 
deterioration will be materially reduced if the gloves 
are stored as outlined in paragraphs 10.05 and 10.06 
without bends or folds and protected from light, 
edged tools, and from pressure due to heavy 
objects. Do not store insulating gloves in unventilated 
rooms containing ozone producing apparatus or 
equipment such as commutator-type electric motors 
and generators. Never place insulating gloves near 
steam pipes, radiators, or in places where they 
will be subject to heat, as heat will impair the 
strength of the glove material. For maximum 
protection of the gloves, one of the following 
methods of storage shall be employed: 

(1) On motor vehicles, insulating gloves and 
associated leather protector and fabric liner 

gloves shall be kept in the glove bag, tightly 
zippered and stored in locations suitable for that 
purpose. They are not to be exposed to edged 
tools or pressure from weighted objects. 

(2) With tool bags, insulating gloves and associated 
leather protector and fabric liner gloves shall 

be kept tightly zippered in the glove bag, which 
should be attached to the tool bag. 

Note: Care should be taken to attach the 
glove bag so it will be flat against that side 
of the tool bag which is away from the body 
when the tool bag is carried. 

(3) When kept in cable splicing trailers, insulating 
gloves and associated leather protector and 
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fabric liner gloves shall be kept in the glove 
bag, tightly zippered and stored to avoid contact 
with edged tools and pressure from heavy objects. 

(4) When the insulating gloves and associated 
leather protector and fabric liner gloves are 

being carried for use intermittently they shall 
be kept tightly zippered in the glove bag, attached 
to the body belt. 

(5) If they are stored in lockers, desks, or 
offices, insulating gloves shall be kept in 

the chipboard container in which they are supplied 
by the manufacturer, or in which they are 
returned from the routine electrical test. This 
container affords reasonable protection against 
ozone deterioration because of restricted air 
circulation and the fact that a reaction between 
ozone and cellulose decomposes the former into 
a less active oxygen. 

(6) •When kept in central offices, the insulating 
gloves and fabric liners shall be kept in the 

glove bag tightly zipped and hung on a frame 
in a convenient, obvious, and easily accessible 
location. Keep away from sources of extreme 
heat, ozone generation, and physical abuse.• 

11. DISPOSITION OF INSULATING GLOVES REQUIRING 
ELECTRICAL TEST 

11.01 Storekeepers are responsible for insulating 
gloves in the storerooms and employees are 

responsible for insulating gloves which they have 
in the field. The dates of "Return for Tests" are 
stamped upon the backs of the gloves and in the 
space on the boxes provided for that purpose. 

11.02 Employees shall see that gloves in the 
field are returned to the storeroom or 

office prior to the "Return for Test" date. 
Replacement gloves shall be available before returning 
the gloves to be tested. 

•Note: The "do not" information, after the 
date that appears on the glove carton, is 
intended for Western Electric distribution 
only and does not apply to the Bell System 
Operating Companies.• 

11 .03 Storekeepers shall see that all gloves in 
their possession are returned for inspection 

on the dates indicated to the Western Electric 
Branch House or other authorized inspection agency. 
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If, however, gloves are held beyond this date, they 
shall not be used or issued until retested. 

11.04 All insulating gloves, before being returned 
to the Western Electric Company or other 

authorized agent, shall be given a careful inspection 
in accordance with Part 7 and a careful test in 
accordance with Part 8. Gloves with obvious defects 
shall be junked in accordance with Part 12. 
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12. DISPOSITION OF DEFECTIVE INSULATING GLOVES 

12.01 Gloves with obvious defects should have 
the front cut open from the fingers to the 

top of the gauntlet and should be disposed of as 
junk in accordance with the locally established 
routine. 
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2. SAFETY PRECAUTIONS 

A. locating 

2.01 Where possible, locate ladders on strand 
from the field side of the cable to avoid 

vehicular traffic. 

2.02 If the ladder must be placed on the strand 
from the street side of the cable, the company 

vehicle shall be parked in gear with the brakes set 
and wheels chocked to provide maximum protection 
for the ladder without obstructing traffic. In 
addition, warning signs, flags, traffic cones, or 
flashing signals shall be placed to divert traffic as 
discussed in Section 620-135-010. 

2.03 Avoid placing a ladder in front of a doorway, 
especially where the door opens toward the 

ladder. If this is unavoidable, place barricades 
and block door open, or lock the door closed. 

2.04 Avoid placing a ladder near passageways, 
moving machinery, or where pedestrians or 

any type of vehicles may strike or displace it. If 
this is unavoidable, place warning devices or 
barricades at these locations. 

2.05 Do not place a ladder inside or 
opposite an angle formed by wires 

or cables where loosening of the wire or 
cable attachments might cause the ladder 
to move or fall. 

2.06 Do not place a ladder against a suspension 
strand which is held under tension by a 

strand puller only. 

2.07 Do not place a ladder against the support 
wire of multiple drop wire. 

2.08 Do not place a ladder where it may come 
in contact with power lines. 

B. Defective ladders 

2.09 Use only approved-type extension ladders. 

2.10 Do not use ladders with defective or missing 
rungs, defective side rails, or defective 

hardware items. 
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2.11 Do not spill or splatter paraffin on a ladder. 
Wood or aluminum coated with paraffin is 

very slippery and can cause an accident. 

C. Handling 

2.12 Do not carry an extension ladder from one 
location to another while it is extended. 

Fully retract the fly (upper) section, secure the 
ladder rope, and then extend it again at the new 
location. 

2. 13 Point the spurs forward and downward when 
carrying a ladder on the shoulder. 

2.14 Do not swing the ladder into the path of 
passing vehicles or pedestrians when carrying 

a ladder or removing it from a vehicle. 

2. 1 S Extension ladders shall be erected with the 
fly section on top (toward the climber) of 

the base (lower) section in the overlap area. 

2.16 Keep hands and feet off the rungs when 
raising or lowering the fly section. Stand 

clear when the fly section is being lowered so it 
will not strike the feet (see Part 5). 

Note: Do not allow fly section to free-fall 
while lowering. 

D. Securing ladder 

2. 17 Ladders shall not be used to gain access to 
a roof unless the top of the ladder is extended 

at least 3 feet above the point of support, at eave, 
gutter, or roofline. 

2. 18 Make certain that ladder locks are engaged 
properly and the ladder rope is tied securely 

to one of the rungs of the bottom section before 
climbing an extension ladder. 

2.19 If the ladder is equipped with ladder hooks 
and the ladder is to be used on aerial cable, 

turn the hooks to the working position before the 
ladder is raised. Ladder hooks shall be placed on 
the cable strand unless ladder is to be lashed as 
covered in Part 5. Do not turn the hooks in before 
descending the ladder. 

2.20 Ladders not equipped with ladder hooks 
shall be positioned against the strand with 

a minimum of 3 feet of ladder length extending 
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above the strand when the craft person is in position 
on the ladder. 

E. Precautions While Using Ladders 

2.21 Always select a ladder of sufficient length 
for the work to be done. The length of 

the ladder shall be such that the work can be 
performed when standing no higher than on the 
fourth rung from the top, thus permitting the side 
rails to be grasped conveniently. Do not place 
ladder on boxes, barrels, or other objects to obtain 
additional height. If the ladder is too short for 
the work at hand, obtain a longer ladder. The 
maximum working length for the various sizes of 
ladders is listed in Table A. 

2.22 Be especially careful when going up or down 
ladders during wet or icy weather. 

2.23 Do not climb a ladder while wearing 
climbers. 

2.24 Do not hurry when going up or down a 
ladder. Take one step at a time. Always 

face the ladder when going up or down and be 
sure to have both hands free. 

2.25 Only one person at a time is permitted on 
a ladder. 

2.26 When a ladder is lashed, or otherwise 
secured so it cannot slip, shift, or fall, the 

security of the craft person may be improved by 
placing one leg between the rungs. 

2.27 When the top end of the ladder is secured 
to suspension strand or other support, the 

craft person shall secure himself by passing the 
safety strap around one or two rungs and around 
one side rail. 

2.28 When the ladder is properly placed on the 
strand, (hooks over strand or 3 feet above 

strand) pass the safety strap around the strand 
and one side rail between two rungs. 

2.29 The craft person shall always 
remember to first make the ladder 

secure and then secure oneself on the 
ladder to avoid falling, in the event of 
slipping, loss of balance, or if something 
else goes wrong. The manner in which the 
craft person is secured to the ladder will depend 
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on the security of the ladder, and the nature of 
the work to be done. 

2.30 Do not throw tools or materials to a craft 
person working on a ladder; raise them by 

means of a handline. Be careful that tools or 
materials being used aloft cannot fall on persons 
passing below. 

2.31 Do not attempt to lean to the side so far 
that the outside shoulder is more than 12 

inches beyond the side rail when working on a 
ladder that is not lashed. Loss of footing in this 
position may cause loss of balance. The weight 
being shifted to one side of the ladder may cause 
it to slip at the top. Descend and move the ladder 
to the proper location. 

2.32 When working from ladders, do not allow 
drop wires, lashing wires, handlines, or 

ladder ropes to dangle to the ground where they 
may be struck by passing vehicles. A wire or 
rope caught on a passing vehicle may pull the 
ladder causing it to fall or it may pull the craft 
person off the ladder. The handline, when not in 
use, shall be tied to the lower portion of the ladder 
or pulled aloft. 

2.33 Do not slide down an extension ladder. 

2.34 Do not tie drop wires or pulling lines to 
ladders. 

2.35 Do not use a ladder in a horizontal position 
as a platform, runway, scaffold, or bridge. 

3. DESCRIPTION 

3.01 Extension ladders and their features are 
listed in Table B and are shown in Fig. 1, 

2, and 3. 

4. TRANSPORTING 

A. Transporting on Vehicles 

4.01 When transporting ladders on trucks or 
other motor vehicles, always fasten them 

securely in their proper position in the brackets 
provided for that purpose. Never use wire for 
securing a ladder to the brackets of a truck. A 
ladder hanging loosely on the brackets of a truck 
will be marred, cracked, and weakened by road 
shocks. 
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Warning: The E fiberglass extension 
ladder shall be transported only on 
vehicles equipped with brackets designed 
for the fiberglass ladder or on vehicles 
whose brackets have been modified 
to accept the fiberglass ladder. Failure 
to use proper brackets may damage 
the ladder. 

Note: Ladder brackets designed to be used 
with both wood and fiberglass ladders shall 
be adjusted to fit the type of ladder being 
transported. 

4 .02 Mount ladders on vehicles equipped with 
roof-type ladder brackets as illustrated in 

Fig. 4. 

4.03 Mount ladders on vehicles equipped with 
ladder aid and roof-type ladder brackets as 

illustrated in Fig. 5. 

4.04 Drivers of motor vehicles transporting ladders 
shall exercise caution to avoid letting the 

ladder strike trees, posts, walls, or other objects, 
especially when backing or turning corners. Any 
ladder subjected to such a shock shall be carefully 
inspected prior to use in accordance with Section 
081-740-105. 

4 .05 If an extension ladder extends an excessive 
distance (3 feet in most cases) beyond the 

rear of a motor vehicle, attach a warning flag or 
light to the projecting end of the ladder. 

B. Transporting by Hand 

4.06 Carry extension ladders as shown in Fig. 6 
or 7. 

4.07 An alternate one-person method of carrying 
an extension ladder is shown in Fig. 8. 

5. USE 

A. Selecting Footing 

5.01 Before attempting to position a ladder, select 
the appropriate position (spur or pad) of 

the combination feet to provide maximum security 
of the base (Fig. 31). 

5.02 Exercise care when positioning ladders before 
climbing. The correct angle is obtained 
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when facing the ladder with your toes placed against 
the siderails; you should be able to grasp the 
siderails with your hands by reaching straight out 
(Fig. 9 and 10). When this is accomplished, the 
ratio of Bl A should be approximately 1/4. 

5.03 Set the ladder only on secure footing. Set 
both feet of the ladder at the same level 

and on a line parallel to the surface on which the 
top of the ladder rests. If necessary, a B ladder 
leveling wedge on a B ladder foot for wooden 
ladders may be used to level the base of the ladder 
(Fig. 11, 34, and 41) or earth may be removed 
from beneath the high side to bring it to the level 
of the lower side. Do not increase the length 
of a side rail by nailing, clamping, or 
tying a board to it. If a ladder leans to the 
right or left, it is not properly placed. A ladder 
properly placed is shown in Fig. 12. 

5.04 When it is impossible to avoid placing the 
base of the ladder on a surface where it 

might slip, such as on wet or oily pavement, a 
smooth floor, or icy or metal surfaces, tie the base 
of the ladder securely in place. If this is impractical, 
the ladder must be held by another craft person. 
The person holding the ladder shall be on the alert 
at all times to protect the person on the ladder 
and anyone passing below. Never leave a raised 
ladder unattended under these conditions. The 
ladder might slip and cause injury, damage, or 
both. 

B. Supporting Upper End 

5.05 Objects against which the top of the ladder 
will be placed shall be sufficiently rigid and 

have ample strength to support the ladder and 
the craft person performing necessary work 
operations. 

5.06 Before placing a ladder against suspension 
strand, test the strength of the strand and 

its supports as outlined in Section 627-295-500. 

5.07 When using a ladder on a strand having a 
fairly steep slope, secure the ladder with 

rope to prevent the top of the ladder from sliding 
along the strand. Before raising the ladder, throw 
or place a handline over the strand and secure 
one end of the handline to the second rung from 
the top of the fly section. After placing the ladder 
on the strand, pull the other end of the handline 
taut and secure it to an adequate support on the 
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uphill side of the ladder, such as a pole, tree, or 
digging bar firmly anchored in the ground. If no 
such anchorage is obtainable, secure the ladder to 
the cable and strand by throwing the handline over 
the strand again, so the rope passes twice around 
the cable and strand. Tie the rope securely to a 
rung on the base section of the ladder. 

5.08 When a ladder is placed against the strand 
and heavy work such as pulling or lifting is 

to be done, lash the ladder to the strand with a 
short length of rope, as shown in Fig. 13. Where 
the cable is supported in rings, pass the lashing 
rope around the strand only; where the cable is 
lashed, pass the lashing rope around the strand 
and cable. Do not move the base of the 
ladder after the upper end has been 
secured to the strand. 

5.09 When pushing or pulling heavy loads from 
a working position on a ladder, exercise care 

not to place undue stress on the ladder which 
would tend to dislodge it. 

5.10 When using a ladder on a suspension strand 
that is attached to a building wall, wherever 

possible, place the ladder so it will tend to push 
the wall attachment against rather than away from 
the building wall. 

5. 11 When placing a ladder against a tree, select 
the tree trunk or its larger limbs for support. 

When it is necessary to place a ladder so the top 
rung rests against a tree trunk or similar object, 
a handline may be thrown or placed with a 
wire-raising tool or tree pruner handle over a tree 
limb, tied to the top rung of the ladder, and used 
to assist in raising the ladder. After the ladder 
has been placed, tie the free end of the handline 
to one of the lower rungs, thus holding the ladder 
until a more secure lashing is made. The ladder 
shall be lashed securely at one or two points to 
prevent the ladder from twisting or sliding when 
the craft person's weight is put on one side. The 
lashing can be made in the following manner with 
a second rope (Fig. 14): 

(a) Make a slip noose about 15 feet from the 
free end of the rope so the noose will 

tighten when the free end of the rope is pulled. 

(b) Place the slip noose over the top end of 
one side rail. 
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(c) Pass the free end of the rope down behind 
and under the top rung, then toward the 

front of the ladder, around the rail, and then 
back of the tree or pole. 

(d) Make two complete wraps around the tree 
or pole, then pass the rope twice around 

the opposite rail below the first rung and then 
up behind the rung. 

(e) Reverse the direction of wrapping and make 
two half-hitches on the rail so the ladder is 

lashed tightly to the tree or pole. 

5. 12 An alternate method for lashing a ladder to 
a pole is shown in Fig. 15. This method 

makes it possible to lash the ladder prior to climbing. 

5.13 Do not place an extension ladder against a 
window sash. If it is impractical to avoid 

a window, lash a board to the ladder as shown in 
Fig. 16 to provide support on each side of the 
window frame. 

5.14 Ladder strand hooks (Fig. 29) shall be used 
on lashed, ring-supported, and self-supporting 

cable when the ladder is not lashed to the strand. 

Caution: When using ladder hooks 
on aerial cable, make certain the 
ladder is placed on firm and level 
footing to prevent the ladder from 
twisting or sliding along the strand. 

A greater margin of safety is provided with the 
hooks in the working position even if the ladder 
is lashed to the strand and especially when placing 
and removing the ladder. 

Note: Turn ladder hooks in between rails 
when the ladder is to be placed against building 
walls or other flat surfaces, mounted on trucks, 
or stored. 

5.15 To prevent possible damage to a building 
having fragile siding, such as enameled 

aluminum, asbestos, etc, attach a B ladder pad 
(Fig. 37) to the top section of the ladder before 
it is placed against the structure. 

5.16 The D and E ladder supports are used 
to support the upper end of the ladder 

permitting the craft person to sit or stand between 
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the ladder and the cable using the C or D ladder 
platform (see Fig. 40 through 46). 

C. Raising and Lowering (One-Person Method) 

5.17 The one-person method of raising an extension 
ladder, 28 feet or less, to a suspension strand 

is illustrated in Fig. 16 through 21. 

5. 18 The one-person method of raising an extension 
ladder, 28 feet or less, to a wall or building 

is illustrated in Fig. 22, 23, and 24. 

5.19 The one-person method of lowering an 
extension ladder is illustrated in Fig. 25 

and 26. 

D. Raising and Lowering (Ladders Over 28 Feet) 

5.20 Under certain ideal conditions, it may be 
possible for one craft person to safely raise 

and lower ladders longer than 28 feet (see paragraphs 
5.17, 5.18, and 5.19). 

5.21 The two-person method of raising an extension 
ladder is illustrated in Fig. 27 and 28. 

6. OPTIONS AND ACCESSORIES 

6.01 The options and accessories available for use 
with extension ladders are listed in Table 

C and are shown in Fig. 29 through 47. 

6.02 The installation and the use of extension 
ladder accessories, where applicable, are 

contained in Part 5 of this section. 

TABLE A 

WORKING LENGTHS OF EXTENSION LADDERS 

MINIMUM 

SIZE OF MAXIMUM NUMBER 

LADDER WORKING LENGTH OF RUNGS 

(FEETI (FEET) OVERLAP 

16 12 4 

20 16 4 

24 20 4 

28 24 4 

32 28 4 

36 31 5 

40 35 5 
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TABLE B 

EXTENSION LADDERS 

EXTENSION 
MATERIAL AVAILABLE SIZES {FTI {NOTE 1) 

FIG. 
RATING 

LADDER NO. 
RAl·LS RUNGS 16 20 24 28 32 36 40 

c STD 
Solid wood Solid wood x x x x x x x 
(Treated) (Treated) (Note 2) 

E STD Fiberglass Aluminum x x 

D MD 
Laminated Aluminum x x wood 

Note 1: The size shown is the sum of the length of the two sections, not the length the ladder is 
designed to reach. 

Note 2: Rope for raising top section is not provided with 16-foot ladder. 

1 

2 

3 
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TABLE C 

EXTENSION LADDER ACCESSORIES 

FIG. 
FOR USE WITH 

ACCESSORY RATING EXTENSION COMMENTS 
NO. 

LADDER 

Rail coating STD E 
Factory option - to protect against pro· 

- longed adverse environmental effects (protective finish) 

Factory option - enables ladder 
Ladder hooks STD 29 C and E to be used for work on aerial 

cables 

Factory option - provides an 
Double pulley STD 30 Cand E 

increased mechanical advantage 
arrangement in raising or lowering fly section 

of ladder 

Combination foot STD 31 C and E 
Factory installed - provides 
secure footing on various surfaces 

B ladder pulley kit STD 32 
All 20-, 24-, 28-, Same as double pulley arrange-
32-, 36-, and 40-foot ment installed locally (see Fig. 33) 

B ladder foot STD 34 Cand D 
Tempora: .iy installed to provide 
level footing on uneven surfaces 

Provides more comfortable foot-

B ladder tread STD 35 All ing and reduces fatigue when 
working at constant height for 
extended period of time 

B ladder leveling 
STD 36 All Provides level footing on uneven 

wedge surfaces 

Improves stability and protects 

Bladder pad STD 37 All siding such as aluminum, 
asbestos, and vinyl against 
scratches and dents 

Provides a seat for the crafts-
C ladder platform STD 38 All person while aloft (used with D 

or E ladder support) (Note 1) 

D ladder platform STD 39 
Reduces fatigue when working 

All at constant height for extended 
period of time (Note 1) 

Note I: If the platform support hooks or lower supports and their associated latches do not slip 
readily over the rungs of the fiberglass ladder, they may be adjusted by spreading with a standard 
1-inch iron pipe (l-5/ 16 inch ad). The platform shall fit freely at all bearing points and the latches 
should readily engage. 
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ACCESSORY RATING 

D ladder support STD 

E ladder support STD 

Ladder pad MD 

Bladder support MD 

C ladder support MD 

TABLE C (Contd) 

EXTENSION LADDER ACCESSORIES 

FIG. 
FOR USE WITH 

NO. 
EXTENSION 

LADDER 

40 Cand D 

44 All 

47 Cand D 

Not Cand D 
shown 

Not C and D 
shown 
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COMMENTS 

Clamps to strand to support upper 
end of ladder providing area for 
sitting or standing between 
ladder and cable (See Fig. 40 
thru 43) - cannot be used with 
E fiberglass extension ladder 

Clamps to strand to support 
upper end of ladder providing 
area for sitting or standing 
between ladder and cable (see 
Fig. 45 and 46) 

Superseded by B ladder pad 

Superseded by D ladder support-
cannot be used on 6.6M strand 

Superseded by E ladder support-
cannot be used on 6.6M strand 
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LAOOCR HOOKS 
(OPT !O NAL l 

RR ACE 

WOOD S'D f RAIL:.~ 

518 IN. 
MANI L 1~ f~OPF 

GU!OE !RON (B OTT O M) 

Fig. 1 -C Extension Ladder 

Fig. 2-E Extension Ladder 
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~-!-<Rl N G 

L ') - KS 

BRACE 

GUIDE IRON (TOP) 

LAMINAT ED WOOD 
SIDE RAI LS 

Fig. 3-D Extension ladder (MD) 
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~ 
1F LADDER EXTENDS AN EXCESSIVE DISTANCE BEYOND REAR OF 
VEHICLE, ATTACH AN APPROPRIATE WARNING DEVICE TO THE 
PROJECTING END OF THE LADDER. 

Fig. 4-Mounting Ladder on Roof-Type Ladder Bracket 
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NOTE: 
IF LAOOER EXTENDS AN EXCESS DISTANCE BE'rONO. REAR OF 
VEHICLE, ATIACH AN APPROPRIATE WARNING DEVICE TO 
TtfE PROJECTING END OF THE LADDER.. 

Fig. 5-Mounting Ladder on Roof-Type Ladder Bracket-Vehicle Equipped With ladder Aid 
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Fig. 6-0ne-Person Method of Carrying an .Extension Ladder 
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Fig. 7 - Two-Person Method of Carrying an Extension Ladder 
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Fig. 8-Alternate One-Person Method of Carrying an Extension Ladder 

Fig. 9-Ladder Placed Against Wall 
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STRAND 

Fig. 10-Ladder Placed Against Strand 
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Fig. 11-8 Ladder leveling Wedge in Use 
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Fig. 12-Bose of Ladder Properly Positioned 
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NOTE: 
PLACE THE LADDER SO 
AT LEAST T WO RUNGS 
EXTEND ABOVE THE 
STRANO WHEN IN 
POS IT I ON FOR LASHl NG 

t ' 
. t 

Fig . 13-Lashing Ladder to Strand 
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TWO 
HALF 

HITCHE S 

FREE END 

Fig. 14-ladder lashed to Tree or Pole 
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SECURE END 
OF HANDLINE 
WIT\1 CLOVE HITCH 
AND TWO HALF 
HITCHES PRI DR 
TO RAISING 
LADDER . 

BRING HANOLINE 
BACK BEHIND POLE 
AND LOOP AROUND 
RAI l 
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\ 

(A) 

I • 
I 

(C) 

WI ND HANDLI NE 
AROUND POLE 

APPROX. 
4 FT. 

(B) 

Fig. 15-Altemate Method of Lashing Ladder to Pole 

(D) 

BRING HANDLI NE 
BEHIND POLE AND 
LOOP AROUND RA 1 L 

REPEAT STEPS B 
AM:> C UNTI l TWO 
FULL nJRNS Of HAMJll NE 
SECURE THE TOP OF EACH 
SIDE RA I L 

LOOP ONCE AROUND 
EACH RAIL AMJ Tl E 
AT POLE USI NG A 
CLOVE HITCH Af.I) l\.IO 
HALF HITCHES 
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BOARD, FREE FROM KNOTS, 
NOT LESS THAN I INCH THICK 
BY 3 INCHES WIDE, LASHED TO 
LADDER WITH HOUSELINE 

Fig. 16-Ladder Placed in Front of Window 
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Fig. 17-Preparing to Raise Extension ladder 
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Fig. 18-ladder Partially Raised 
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Fig. 19-Ladder in Vertical Position 
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LEAVE ENOUGH 
SLACK IN 
HANDLIN E (ABOUT 
ONE FOOT) TO 
ALLOW LADDER 
TO BE EXTENDED 
WITHOUT HAVING 
TO UNTIE THE 
HANDLINE 

Fig . 20-Method of Securing Handline 
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Fig. 22-0ne Person Raising Ladder 

Fig. 21-ladder in Working Position 

Fig. 23-Preparing to Extend Fly Section 
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Fig. 25-Preparing to Lower Fly Section 

Fig. 24-Fly Section Extended 
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Fig. 26-Fly Section Lowered 
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Fig. 27 - Two Persons Raising Ladder 
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PU LL ROPE TO 
EXTEND FLY 
SECTION----

Fig. 28-Two-Person Method of Extending Fly Section 
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LADDER HOOKS IN 

POS I T IO N FOR USE 

( E EXTENSION 

L ADDER SHOWN) 

Fig. 29-ladder Hooks 

COi L 
SPRING 
LOCKIN G 
DEV ICE 

Fig. 30-Double Pulley Arrangement 
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THIS SURFACE SHALL BE AS 
CLOSE AS POSSIBLE TO THE BRACKET 

SPURS IN RETRACTED POSIT ION 

TIGHTEN WING NUT 
WHEN SPUR IS IN 
POSITION 

SPURS lli WOR KI NG POSITI ON 

Fig. 31-Combination Foot 

Fig. 32-B Ladder Pulley Kit 
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PULLEY ® 

SHACKLE <D 
( WOOO LADDER 
SEE NOTE 2) 

ASSEMBLY PROCEDURE, 

TOP SECTl<W 

NOTES, 
1. INSIDE Of LEFT HAND RAILS 

Of PARTIALLY EXTE'IJED LADDER 
SHOWN, 

2. SHACKLE G) WI LL BE INSTALLED ON 
SECOO RUNG FROM BOTIOH ON E 
EXTENSION LADDERS . 

1 . REMOVE EXISTING LADOER ROPE BY REMOVING NUT ANO SOLT FROM SHACKLE G) 

2. INSTALL PULLEY SUPPLIED IN KI T® IN SHACKLE G) 

~- INSTALL SHACK LE SUPPLIED IN KIT (D ON TOP RUNG OF BASE SECT!~ ANO 
AITACH THE ROPE TO THI S SHACKLE WITH 1/ 4-20 NUT AND BOLT PROVIDED. 

4 . THREAD ROPE THROOGH PULLEYS AS SHOWN ABOVE . 

Fig . 33-lnstalling B ladder Pull.y Kit 

TCI Library: www.telephonecollectors.info



ISS 2, SECTION 460-300-108 

Fig. 36-B ladder leveling Wedge 

Fig. 34-B Ladder Foot 

Fig. 35-B ladder Tread in Working Position 
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j MOUNTING 

i HOLES 

I 
CUT OUT FROM SLOT TO 
FIT OVER STRANO HOOK 
BRACKET ON WOOO 
EXTENSION LADDER 

Page 36 

Fig. 37-B ladder Pad 

INSERT OVER 
LAOOER RAIL 
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NOTE : 
IF THE PLATFORM 
SUPPORT HOOKS ANO 
TH EIR ASS OCI ATE D 
LATC ... ES DO NOT SLIP 

READILY OVER THE 

"' "~J SEAT 
WITH 

NON -SKI D 
SUR FACE 

METAL FRAME 
!4 l N . 

Fig. 38-C Ladder Platform 

READILY OVER THE 
RUNGS OF ThE E EX­
TEN SION LADDER, TH EY 
MAY BE A DJ USTED BY 
SPRE ADING WI T H A 
STAN DARD I IN. I RON PIPE 
( l · S/16 1N. 0. 0.) 
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BOWED BAR 

r ,'~~~ I 

/
APP~RA ' / SAFET Y CHAIN 

' . l SNAP HOOK 

--L 
- L--- CL AMP CHA IN 

SLIDING HOOKS 

WIRE ROPE 

CLAM P T 
~ c;;S £MBLV RING ASSEMBLY HANDLE 

Fig. 40-D Ladder Support 

zq IN. 

LOC KIN G 
BRACKET 

Fig. 39-D La.W.. l'latform 

..... 37 
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SAFETY CHA I N 
AROUND STRAND 

WIT H T HANDLE 

SOWED BAR 
;_QCKED iN PLACE 

ON 2ND RUNG 
CF LADDER 

NOiE: LASH \NG WIR E 
NEE D NOT BE REMOVED 
PR iOR TO PLACING D 
LADDER SUPPORT 

Fig. 41-D Ladder Support Attached to Strand 

NOTE: 

AFTE:R PASSING TOP OF 
L ADDER UNDER STRANO 
AND CABLE I EXTEND 
L ADDER TO POSITION 
SHOWN . 

Fig. 42-D Ladder Support in Use 
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SAFETY CHAIN 
AROUND CABLE 

AND STRAND 

LADDER LASHED 

Fig. 43-Ladder Attached to Strand With D Ladder Support Clamps 

// ::z~~ -~~~~:~::IL r MEMBER SAFETY ~ 
RO~PE . . ~ 1~~~~; 

I I ~~~~~y ~ J. 
~ T HANDLE 

SCREW CLAMP ASSEMBLY CHAIN RING 

---------- ~:c-~~~ ---------~ 

Fig. 44-E Ladder Support 
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Fig. 45-E ladder Support in Position on Strand 

Fig. 46-E Ladder Support in Use 
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ADJUSTMENT SLOT 

ADJUSTMENT 
NUT 

PLACE LADDER PAD ABOUT TWO l 
INCHES FROM TOP OF LADDER 
RAILS WITH ARROW 
FACING UP ANO T IG HTEN 
NUTS SECURELY 

- MOUNTING 
BRACKET 

c====------------------24-1/2 IN. 
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LADDER PAD IN PLACE ON LAD DE R 

Fig. 47-lodder Pad (MD) 

..... 41 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

ADDENDUM 460-300-110 
Issue 2, October 1979 

CLIMBING PRECAUTIONS 

1. GENERAL 

1.001 This addendum supplements Section 
460-300-110, Issue 1. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is reissued to change the 
section numbers in Division 620 referred 

to in the section and in Issue 1 of this addendum. 

1.003 Issue 1 of this addendum was issued to 
clarify whether or when a pole can be 

climbed if a B or C pole tag has been affixed to 
a pole. 

2. CHANGES TO SECTION 

ISSUE 1 CHANGES 

2.001 On Page 1, revise paragraph 1.02 as follows: 

1.02 Further tests required when hanging an 
aerial platform or riding strand in a cable 

car are outlined in Sections 620-131-010 and 
627-295-500. If the results of tests indicate poles 
must be temporarily supported, refer to Section 
620-131-010. 

ISSUE 2 CHANGES 

2.002 On Page 5 add the following to paragraph 2.28: 
It serves as a warning to craftspeople that 

the pole is defective and should not be climbed 
or worked on without following the recommendations 
of Section 620-131-010. 

2.003 On Page 5 add the following to paragraph 2.29: 
It serves as a warning to craftspeople that 

the pole is in a dangerous condition and should not 
be climbed or worked on before being temporarily 
supported as described in Section 620-131-010. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 460-300-110 
Issue 1 , December 1969 

AT&TCo Standard 

CLIMBING PRECAUTIONS 

1. GENERAL 

1.01 The tests and inspections described in this 
section should be performed, except as 

stipulated before climbing a pole or placing a ladder 
against a pole, against the strand in a pole-to-pole 
span or a pole-to-building span. 

1.02 Further tests required when hanging an 
aerial platform or riding strand in a cable 

car are outlined in Sections 620-131-010, 630-132-010, 
and 627-295-500. If the results of tests indicate 
poles must be temporarily supported, refer to 
Section 620-133-010. 

1.03 It is unnecessary to make tests or to apply 
a temporary support before climbing a pole, 

if any of the following conditions will exist throughout 
the work operations: 

(a) The pole is storm guyed on four sides. 

(b) The pole carries two or more storm side 
guys and a load as described in 1.04 (b). 

(c) The pole is part of an H fixture which is 
provided with head and back guys. 

(d) The pole is not in a straight section of a 
line, but is an adequately guyed corner pole 

and carries a load as described in 1. 04 (b ). 

1.04 It is also unnecessary to make tests or to 
apply a temporary support before climbing 

a pole if all of the following conditions exist 
throughout the work operations and the proposed 
work operations do not involve placing a heavy 
unbalanced load (excess of 150 pounds) on the pole: 

(a) The pole is in a straight section of line, but 
is not a dead-end pole. 

(b) The pole is carrying a 6M or larger suspension 
strand which is securely clamped to it and 

to each adjacent pole and will remain so attached 
throughout the work operations. 

(c) There is no downward change in grade at 
the pole. 

(d) Neither adjacent span length is in excess 
of 165 feet. 

1.05 It is also unnecessary to make tests or to 
provide supplementary supports before 

climbing a pole if the following conditions exist: 

(a) Instead of carrying a suspension strand, the 
pole carries ten or more copper, copper-steel, 

or steel line wires which will remain securely 
tied at the pole and at each adjacent pole 
throughout the work operation. 

(b) All the other conditions described in 1.04 (a) 
(c), and (d) exist 

1.06 It is unnecessary to make tests before placing 
any strand-supported equipment if the 

following conditions exist: 

(a) The poles supporting the span and the poles 
at the far end of the adjoining spans form 

a straight section. 

(b) The suspension strand in the span is 6M or 
larger and is securely clamped to the two 

adjacent poles on each side of the span, and will 
remain attached to these four poles throughout 
the work operation. 

(c) There is no downward change in grade at 
the poles at each end of the span. 

(d) The span length and the adjacent span 
lengths are not in excess of 165 feet each. 

© American Telephone and Telegraph Company , 1969 

Printed in U.S.A. Page 1 
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2. POLES-PRECAUTIONS AND TESTING 

Precautions 

2.01 An end pole in a line, even though head 
guyed, should always be examined and tested 

before climbing since the guy and the end spans 
do not contribute any stability to the pole in a 
direction across the line. 

2.02 No work aloft should be started unless 
the workman is satisfied that the pole 

line structure has adequate strength to support 
the load resulting from working aloft and the 
load which will result from the proposed work 
operations. If the strength of the pole line 
structure is in doubt, temporary or permanent 
supports must be applied before starting work. 

2.03 The failure of a pole is usually ·due to one 
or more of the following causes: 

(a) Decay of the pole at or below groundline. 

(b) Storm damage. 

(c) Mechanical damage, such as might result 
from a vehicle collision. 

(d) Termite, carpenter ant, or other insect 
attack. 

(e) Lightning damage or fire damage. 

(f) Woodpecker attack. 

(g) Application of excessive loads or creating 
unbalanced loads which are excessive under 

the existing conditions. These excessive loads 
may result from the use of improper or inadequate 
construction or maintenance methods. 

2.04 Before climbing a pole or testing it for safe 
climbing conditions, make a visual check for 

the following conditions: 

(a) Excessive rake or unexplained leaning of a 
pole. This may be due to failure of the 

pole at or below groundline. 

(b) Insufficient depth of setting. This may be 
due to erosion of the earth around the pole 

as a result of heavy rainfall , flood water, road 
widening, etc, and would affect the stability of 

Page 2 

the pole. The depth of setting can frequently 
be checked by reference to the brand which is 
present on most poles at a distance of ten feet 
(measured to the bottom of the brand) from 
the butt of the pole. Do not rely upon the 
brand mark to determine the depth of setting 
of non-Bell System poles. 

(c) Evidence of collision damage if the pole is 
at an exposed location along a highway . 

(d) Presence of fungus growth in checks or 
protruding from the pole surface or on areas 

near groundline where the wood appears 
water-soaked in contrast to surrounding wood. 
These symptoms usually indicate a condition of 
advanced decay in the interior of the pole. 

(e) Presence of termite or carpenter ant 
infestation, evidenced by mud channels or 

debris in the checks, wood dust at the base of 
the pole, or movement of ants when the pole is 
stuck with a hammer or other tool. 

(f) Bent, loose, or missing pole steps. 

(g) Wide seasoning checks which could result in 
loosening of pole steps or a climbing hazard . 

(h) Evidence of compression wood indicated by 
short horizontal cracks along one side of 

the surface of the pole, or by curling of short 
sections out away from the pole surface . 

(i) Presence and distribution of large knots, 
excessive knot clusters, climber gaff splinters, 

unauthorized signs, aerials, clotheslines, and 
nearby interfering tree growth. 

(j) Presence of large stones, ground irregularities, 
and debris at base of pole. 

(k) Presence of conduits or vertical runs on 
pole which might interfere with use of pole 

steps or climbing. 

(I) Broken wires in adjacent span. 

(m) Excessively tight or excessively slack drop 
or line wires on one side of pole . 

(n) Contact or insufficient separation between 
telephone and power wires or other plant 
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on the pole, or in the span or spans adjacent 
to the pole. 

(o) Woodpecker holes. 

(p) Evidence of lightning or fire damage. 

(q) Presence of markings or pole tags placed 
by pole inspector to indicate an unsafe pole 

or pole to be replaced. 

(r) Presence of ice on the pole surface or pole 
steps which might result in hazardous climbing. 

(s) Shell rot decay on cedar poles. 

2.05 Swinging rapidly around a pole imposes an 
additional load on any pole and should be 

avoided. 

2.06 Where a work operation is planned which 
is likely to result in a shock load on a pole 

or on an adjacent pole, a workman should remain 
off the pole to avoid being shaken off by the shock 
load . If the shock load would be likely to break 
the pole, temporary guys should first be placed to 
take up the shock. 

2.07 Heavy unbalanced loads, such as those 
caused by placing or removing conductors 

or strands under tension at unguyed poles or 
inadequately guyed corners or . deadends, may 
cause even a pole in good condition to fail. 
Therefore it is important to plan the work operations 
so the poles will not be subjected to too heavy an 
unbalanced load. The use of guys or braces 
provides a means of preventing excessive unbalanced 
loads. Typical operations for which temporary or 
permanent supporting of poles may be required are 
as follows: 

(a) Removal of guys. 

(b) Untying wires. 

(c) Releasing wires or strand under tension. 
Do not cut while under tension. 

(d) Placing additional wires or strand. 

(e) Tensioning wires or strand. 

(f) Changing locations of wire or strand 
attachments. 

ISS 1, SECTION 460-300-110 

(g) Loosening suspension clamps or guy clamps. 

(h) Moving line because of road widening. 

Testing 

2.08 In any case where suitable means for 
determining the condition of a pole and 

bracing it when necessary are not available 
and there is any question about the pole being 
sufficiently strong to permit safe climbing and 
safe working, do not climb the pole. Inform 
your supervisor about the condition and request 
the necessary assistance to enable the work to be 
done safely. 

2.09 Each of the methods of testing listed below 
has certain limitations and may not be 

applicable under the conditions existing at certain 
locations. It is important, therefore, to make a 
selection of the tests that are applicable and most 
suitable under the existing conditions. The tests 
are as follows: 

(a) Pike Pole Test 

(b) Prod and Sounding Test 

(c) Boring Test 

(d) Hand Line Test 

2. 10 The pike pole test is applied by making a 
vigorous effort to rock the pole back and 

forth in a direction at right angles to that of the 
line by pushing the pole with a 12-foot or longer 
pike pole. If practicable, the pike pole should be 
held at an angle of about 45° with the pole. If 
the pole cracks or breaks, the test should be 
discontinued immediately and the pole should be 
regarded as unsafe for climbing. The pole should 
not be rocked so hard as to cause the wires to 
swing together and thus introduce trouble in the 
circuits. 

2.11 If in certain cases (particularly in connection 
with the longer spans of telephone open wire 

and power wires) it is found impracticable to rock 
the pole without causing the wires to swing together, 
the pole should be given a steady push with the 
pike pole, applying as heavy a push as possible. 
If the pole withstands such a push, it should also 
be subjected to the prod and sounding test before 
being climbed . 

Page 3 
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2.12 If a 16-foot pike pole is available, its use is 
preferred to that of a shorter size, inasmuch 

as it enables the push to be applied at a higher 
point on the pole and is therefore more effective. 
In those cases, however, where a 16-foot pike pole 
is not available, use may be made of a standard 
14-foot or 12-foot pike pole or a standard 1-3/4 
inch test-pike, fitted with two extension sections 
of the large tree pruner handle. As an alternative 
to the 1-3/4 inch test-pike, a standard 1-1/4 inch 
test-pike may be used, and it should be fitted with 
a tapered section and one extension section of a 
large tree pruner handle. 

2. 13 The pike pole test cannot effectively be 
applied to poles that have attachments such 

as wires , guys, push braces, etc., arranged in such 
a manner as to take the thrust of the pike, rather 
than permitting the thrust to be transferred directly 
to the pole. Some locations at which such conditions 
are encountered are guyed corner poles, junction 
poles, side storm guyed poles, etc. 

2.14 Many of the small poles in suburban or rural 
leads, carrying eight wires or less have 

sufficient strength from a service standpoint, but 
can be broken by applying the pike pole test too 
vigorously. In applying the test to such poles, 
exercise reasonable care to prevent breaking those 
which are in serviceable condition and can be 
climbed safely. 

2.15 Pavement or frozen ground surrounding poles 
sometimes tends to hold poles firmly, even 

though they may be badly deteriorated. Where 
such conditions exist, it is usually desirable to apply 
temporary supports to the pole, if there is any 
question as to the soundness of the pole. 

2.16 The pike pole test should not be applied 
to poles which, if they were to break off, 

might cause damage to nearby property or 
result in contact between telephone plant and 
electric light or power wires, or introduce some 
other hazardous situation. 

2.17 The tool used for the prod test is a pole 
inspector's prod or screwdriver having a 

5-inch or longer blade. It is undesirable to use a 
heavy, pointed tool, such as a digging bar, because 
of the damage which such a tool can cause to the 
treated sapwood of a sound pole, thus reducing 
the effectiveness of the preservative treatment 
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and exposing the interior of the pole to decay 
attack. 

2. 18 Inasmuch as the section of maximum decay 
is normally encountered between the groundline 

and a point about 12 inches below the groundline, 
it is desirable, if conditions permit, to excavate 
sufficient earth from around the pole to permit a 
more satisfactory examination of the pole. If, 
however, the pole is set in pavement, or for other 
reasons, it is impracticable to remove any earth, 
the prod should be applied as close to the groundline 
as practicable at any angle of approximately 45 
degrees with the pole and completely around the 
pole. The presence of general sapwood decay or 
decay pockets will usually be evident from this 
test. 

2. 19 If the prod test indicates the presence of 
extensive decay, it is desirable to apply 

temporary supports, regardless of the original 
circumference of the pole, unless supports are not 
required (Part 1). 

2.20 If there is no indication of decay or other 
reduction of strength in the prod and sounding 

tests and the pole has been subjected to a moderate 
pike pole test where conditions permit its use, 
25-foot or shorter poles in straight sections of 
rural lines carrying eight or less 104 copper or 
stronger wires with no downward change in grade, 
and measuring 13 inches or more in circumference 
at the groundline, may be climbed without placing 
temporary supports. 

2.21 The prod test is not considered as satisfactory 
as the pike pole test and it should not be 

completely depended upon to furnish information 
as to the soundness of the pole. 

2.22 The sounding test consists of applying blows 
' with a hammer, such as a drilling hammer, 

or the back of a hand axe, to the pole surface 
completely around the pole from points close to 
the groundline to as high as can conveniently be 
reached. The presence of a hollow heart condition 
or advanced internal decay can usually be recognized 
by the characteristic hollow or dull sound resulting 
from the blows on the wood. A pole free from 
decay usually sounds clear and the hammer usually 
rebounds noticeably when the pole is struck sharply 
and squarely. Wet surfaces due to recent rains, 
wet interior near the groundline due to high soil 
moisture, wide checks, or shakes in the pole near 
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the surface may change the sound of a solid pole. 
Care must be taken not to mistake the altered 
sound due to these causes for the sound associated 
with internal decay. 

2 .23 The boring test consists of boring a hole in 
the pole at a point where internal decay is 

suspected by means of a 3/8 inch wood boring bit 
or by means of an increment borer. The condition 
of the wood can be determined by an examination 
of the chips or core brought out by the bit. The 
presence of a hollow heart condition is, of course , 
revealed by the bit breaking through the wood . 

2 .24 If a hole is bored in a pole and it is concluded 
that the pole is in. sound condition and the 

pole is to be left in plant, the hole should be filled 
by means of a wooden plug. [Ordering information 
is as follows: Plug, Wooden (length) inches. Plugs 
come in 2-, 3-, 4-, or 6-inch lengths. Order the 
length desired.] 

2 .25 The hand line method consists of applying 
a series of pulls to a pole with the object 

of rocking the pole back and forth. In applying 
this test, use should be made of a 3/8 inch or 
larger rope, attached to the pole at such a height 
that the pull can be applied at right angles to the 
direction of the line and at an angle of about 45 
degrees with the pole. The same use limitations 
and precautions applying to the pike pole test, 
apply also to this method of testing. In attaching 
the rope to the pole, the pole should not be climbed, 
but the rope should be thrown over a fixed 
attachment, such as a pole step or a crossarm, or 
a loop should be made at the base of the pole 
and moved into position by means of a convenient 
tool, such as a wire raising tool. 

2 .26 Poles found by the previously described tests 
to be unsafe for climbing should be marked 

immediately with a B or C Pole Tag. (Fig. 1). 
The unsafe condition should be reported promptly 
to your supervisor. 

2.27 If the pole has been broken, resulting in an 
unsafe condition and requiring immediate 

support, temporary suppor ts should, if practicable, 
be applied immediately to prevent the pole from 
falling. If suitable bracing means are not available, 
steps should be taken to warn passers-by or traffic 
away from the location unt il a safe condition can 
be restored and a report of the condition should 
be made promptly to your supervisor . 
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Fig . 1- B and C Pole Tags 

118 IN . DIA 
HOLE 

2 .28 The B Pole Tag has a white arrow on a 
red background . It is intended for marking 

defective poles which do not require immediate 
replacement, that is, defective poles which are not 
yet considered dangerous. 

2 .29 The C Pole Tag is similar to the B Pole Tag 
except that an "X" inscribed in a circle is 

imposed on the shaft of the ar row. This tag is 
intended for marking poles which are in a dangerous 
condition and require immediate replacement . 

Page S 
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2.30 Place one tag on the road side of the pole 
just below the pole number, if the pole is 

numbered, or at approximately 6 feet above 
groundline if the pole is not numbered. Place 
another tag at approximately the same height on 
the field side of the pole. If the pole is defective 
in the groundline section, place the tags so that 
the arrow points downward. If the pole is defective 
in the upper portion, place the tags so that the 
arrow points upward. If, however, the pole is 
defective in both the groundline section and in the 
upper portion place a double set of tags, one set 
with the arrow pointing downward and the other 
set with the arrow pointing upward. Attach the 
tags with Pole Tag Nails. 

3. STRAND-PRECAUTIONS AND TESTING 

Precautions 

3.01 Vehicles , tools, and equipment that might 
be damaged as a result of strand breakage 

should not be located under the strand when it is 
being tested. Only the individuals involved in 
making the test should be permitted in the work 
area. 

3.02 On joint use lines or at power crossings, 
the rope used for testing shall not be thrown 

over the strand. Pass the rope over the strand 
with a tree pruner handle or place it over the 
strand at the pole and move the rope along the 
strand to the desired location. 

3.03 Do not make a mechanical test in spans that 
cross over electric light, power, fire alarm, 

or trolley wires. Make a careful visual inspection 
of the span from the ground. Then, from a working 
position on the poles, examine the strand adjacent 
to each of the supporting poles. If any of the 
following defects are found, the strand must be 
repaired before performing any work operation 
that will place an additional load on the strand. 

(a) Corrosion of the strand to the extent that 
no galvanizing remains. 

(b) Strand wire breaks in one or more of the 
strand wires. 

(c) Excessive strand wear caused by rings, tree 
interference, cable guards, etc. 

Page 6 

(d) Any loose attachments affecting the structure 
within reach of the workman. 

3.04 If any defects are found and work operations 
must be performed on the cable prior to 

making repairs on the strand, use a ladder platform 
or aerial lift truck or place an auxiliary strand to 
work from. 

3.05 Do not make a mechanical test of a span 
that crosses over a main line railroad track. 

If the strand has been in place less than one year 
or if it is known that no coal-burning locomotives 
have been in use under. the strand since it was 
placed, examine the strand as prescribed in 3.03. 
If the strand has been exposed to coal-burning 
locomotive smoke and is more than one year 
old, it shall not be ridden. All work operations 
shall be performed from a ladder platform or aerial 
lift truck or from an auxiliary strand. A truck 
shall not be used within 10 feet of the railroad 
track. 

3.06 Do not make a mechanical test of a span 
that crosses an electrified railroad. All 

work operations shall be performed from a ladder 
platform or aerial lift truck or from an auxiliary 
strand . A truck shall not be used within 10 feet 
of the railroad track. 

3.07 Do not make a mechanical test of any strand 
that has been in contact with a power wire. 

Immediate replacement or repair of the strand is 
necessary. 

3.08 Spans over non-electrified spur railroad tracks 
may be given a mechanical test provided 

signalmen are posted along the tracks in both 
directions and at sufficient distance from the work 
location to give ample warning of approaching 
trains. 

3.09 Strand crossing streets and highways where 
no power crossings are involved may be 

given a mechanical test provided proper warning 
signs are posted and all traffic is stopped during 
the test. For those locations where the traffic 
cannot be stopped, do not make a mechanical test, 
but follow the procedures in 3.03. 
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3. 1 O Before testing suspension strand or the strand 
of self-supporting cable, examine the 11pan 

from the ground for : 

(a) The presence of power crossings, power 
clearances, etc, that may prevent testing 

the strand. 

(b) Strand abrasion or corrosion, particularly at 
points of tree interference, strand splices 

and dead ends, strand attachments, etc, and for 
any other irregularities of the strand, cable, 
lashing wire, or rings which may require attention. 
Observe self-supporting cable spans closely as 
the covering on this strand may hide possible 
defects. 

3.11 Before placing a ladder against suspension 
strand or the strand of self-supporting cable, 

the strength of the strand and its supports should 
be tested in the following manner: 

(1) Inspect and test the poles at each end of 
the span (Part 1 and 2). 

(2) Throw or place the handline (3.02) over the 
strand at the point where the ladder is to 

be placed. 

(3) The workman who will work from the ladder 
should grasp the two ends of the handline 

and gradually apply his full weight to the strand 
by lifting himself slowly off the ground (Fig. 2). 

3.12 Be alert for visual or audible signs of 
weakness. A strand and its supports which 

will support the workman without showing any 
signs of failure or slippage have ample strength 
to support the ladder and the workman. 
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3/8 1N.OR LARGER L. 
MANILA ROPE I; ~ 
OR EOU I VALENT ....,---

I G-;;;;UAL-;; Sus;EN; -; 
WEIGHT OF ONE MAN 

OR ABOUT 150 LBS. 
ROPE 

'fig. 2-Testing Strand Prior to Placing Ladder 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 460-300-111 
Issue 1, December 1969 

AT& TCa Stendard 

JOINT USE POLES CLEARANCE AND SEPARATIONS 

1. GENERAL 

1.02 For safety reasons, the methods and tools 
to be employed in determining or measuring 

separations should not expose the workman to 
foreign potentials. 

1.02 If 0-750 volt supply circuits are in place, 
wear rubber gloves and use a standard 

measuring rule or approved equivalent free from 
metallic strips or edging. Measure from non-metallic 
parts of the supply structure such as a wood 
crossarm, or measure along the surface of the 
wood pole, and make adjustments for the difference 
in elevation or position of the foreign wires, metallic 
parts of the structure, etc. 

1.03 If supply circuits of more than 750 volts are 
in place, separations from such circuits should 

be estimated or the proper location of telephone 
attachments relative to such circuits should be 
obtained from your Supervisor. Gains or bolt holes 
below existing supply attachments may be used as 
reference points in which case the measuring rule 
can be used. 

1.04 Refer to Table A for the tools that may be 
used to measure separations and clearances 

in the span. 

1.05 The clearances and separations specified are 
those which should exist at 60°F. with no 

wind. The clearances and separations for wires 
and cables placed at temperatures other than 60°F. 
should be adjusted for temperature differences. 
For information regarding effects of temperature 
changes on sags refer to the sections of the Practices 
covering sags of wire, cable, etc., and make proper 
allowance for changes in sags and clearances due 
to temperature changes. 

1.06 If conditions are found which appear to 
require the rearrangement of plant for 

clearance or separation reasons notify your Supervisor 
so that the case can be handled in accordance with 
established local procedures. 

1.07 These sections shall be supplemented by 
locally prepared instructions covering any 

changes required to meet-

(a) The lawful requirements of state, municipal, 
or other authorities, and 

(b) specific local conditions not covered herein. 

1.08 Attachments to joint use poles shall be 
located at the proper level so that telephone 

wires, cables, etc., will have (a) the clearances 
required above ground, streets, tracks, etc., and 
(b) the separations from supply wires, cables, etc., 
required in the span and at the pole, as shown in 
the tables and illustrations. 

1.09 The separations required in the span at the 
pole are based on the assumption that 

telephone attachments are placed below supply 
attachments, except that street light span wires, 
vertical runs, and lamp brackets may be located 
above or below telephone attachments. Where 
trolley construction is involved, it is usually located 
below the telephone attachments. 

2. VERTICAL RUNS 

2.01 Vertical Runs Installed on the Pole 
Surface: The clearance and separation 

requirements applying to telephone and supply 
vertical runs installed on the pole surface are as 
follows: 

(a) Where both power and telephone vertical 
runs are located on the same pole, they 

shall be at least 2 inches apart and preferably 
on opposite sides of the pole. 

(b) Vertical runs shall be at least 3 inches from 
pole steps, and shall be so arranged as not 

to interfere with the safe use of pole steps. 

(c) Vertical runs shall be separated from span 
or guy wires, cable suspension strands, 

vertical runs, or other metal parts of the 

© American Telephone and Telegraph Company, 1969 
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TABLE A 

RECOMMENDED MEASURING TOOLS 

SUPPLY CA BLES, 
TELEPHONE LINE MUL Tl-GROUNDED All OTHER 

TOOLS WIRES, CABLES, NEUTRAL WIRES, SUPPLY REMARKS 
(BY GROUPS) GUYS, AND DROP GUYS, AND 0-750 WIRES 

WIRES 

GROUP 1 
Clearance measuring lines, 

Yes non-metallic linen tapes, 
ropes, etc. 

GROUP 2 
Tr ee pruner handle s, 

Yes pike poles, rods of wood, 
bamboo, etc. 

GROUP 3 
Yes B Clearance Rod 

GROUP 4 
Transits, sextants, range 

Yes finders, hand levels, tele-
heights, hitemeters, etc. 

equipment of another company (including through 
bolts and washers), by 118 of the circumference 
of the pole where practicable, but in all cases 
by at least 2 inches measured in any direction 
from the nearest part of the vertical run 
(including staples or other devices by which the 
run or its covering is attached to the pole). 

N ote: For drive hooks, drive screws, pole 
steps, etc., this minimum separation can be 
met in most cases by locating such metal parts 
at least 2 inches above or below the attachment 
level of the staples or other devices by which 
the vertical run or its covering is attached to 
the pole. 

(d) With the fo llowing exceptions, all vertical 
runs of cables, conductors, and grounding 

wires shall be protected up to a point 8 feet 
above ground by a covering which gives suitable 
mechanical protection. For grounding conductors 
from supply lightning arrestors, this covering 
shall consist of wood molding or other insulating 
material giving equivalent protection. 

Exceptions-This covering may be omitted 
from: 

• Armored cables or cables installed in grounded 
metal conduit. 
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VOLT SUPPLY 
WIRES 

Tools must be dry 
Must not Must not 

and free of metallic 
be used be used 

strands or threads 

No 

Yes 

Yes 

Must not 
be used -

Yes -

Yes -

• Grounding conductors in rural areas where 
such conductors have a weather-resistant 
covering. 

• Grounding conductors metallically connected 
to a conductor which forms part of an 
effective grounding system. 

• Wires which are used solely to protect poles 
from lightning. 

(e) Vertical runs of telephone drop wires, ground 
wires, and cables that pass trolley feeders 

shall be provided with an insulating covering 
such as wood molding or fiber conduit from a 
point 40 inches above the highest trolley feeders 
to a point 6 feet below the lowest trolley feeders, 
but need not extend below the top of any 
mechanical protection which may be provided 
within 8 feet of the ground. 

(f) Vertical runs of supply cables or conductors, 
ground wires, and trolley feeders that pass 

telephone space and are installed on the surface 
of the pole (and any metal pipe or conduit in 
which such cables or conductors are enclosed) 
shall be provided with an insulating covering 
such as wood molding or fiber conduit, from a 
point 40 inches above the highest telephone 
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attachment to the lowest point of the vertical 
run, with the following exceptions: 

•The insulating covering need not extend 
below a point 8 feet above ground. 

• If the pole has no trolley attachments, the 
insulating covering may be omitted if the 
supply cables or conductors have an effectively 
grounded metallic sheath or are enclosed in 
effectively grounded continuous metal pipe. 

•Wood molding or fiber conduit may be 
omitted in the case of secondary supply 
conductors of not more than 300 volts to 
ground run in multiple conductor cable and 
attached to the pole surface. In the case 
of aerial supply services, the point where 
such supply cables leave the pole shall be 
at least 40 inches above the highest or 40 
inches below the lowest, telephone attachment. 

• An insulating covering is not required on 
vertical runs of ground wires that bond 
telephone plant (cables, guys, protective 
devices, etc.) to supply multi-grounded 
neutral systems. 

2.02 Vertieal Runs Not Installed on the Pole 
Surface: Vertical supply cables or conductors 

not installed on the pole surface require clearances, 
as follows: 

(a) Supply service leads of not over 750 volts 
and lamp leads of street lighting circuits 

run in paired wire or multiple conductor cable 
on the street side of the pole on suitable insulators 
supported on pins or brackets shall be held taut 
at a distance of approximately 5 inches from 
the surface of the pole or from any pole steps. 

(b) When supply circuits are run as described 
(a) they shall clear telephone conductors or 

cables as follows: 

(1) Lamp leads of street light circuits or 
other supply conductors of 750 volts or 

less; by 6 inches if practicable, but not less 
than 3 inches. 

(2) Lamp leads of street light circuits exceeding 
750 volts; by at least 6 inches. 

3. 
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If supply conductors of over 750 volts other than 
street light leads are run as in (a) report the 
matter to your Supervisor. Supply conductors 
of over 750 volts which are not street lighting 
leads should be run on the surface of the pole 
in conduit or metal sheath cable protected by 
molding or other covering. 

(c) Lamp leads that pass into or through the 
telephone space and are run from a supply 

crossarm directly to a street lamp or lamp bracket 
shall consist of paired wire or multiple conductor 
cable securely attached at both ends to suitable 
brackets and insulators. The leads shall be held 
taut at least 40 inches from the surface of the 
pole, at least 12 inches beyond the end of a 
telephone crossarm, and at least 6 inches from 
telephone drop wires. 

CLIMBING SPACE 

3.01 The required climbing space shall be provided 
and maintained on every jointly used pole 

so that workmen can go up or down the pole, and 
can perform work operations aloft with reasonable 
safety and convenience. 

3.02 Climbing space is defined as the vertical 
space reserved along the side of a pole to 

permit access to equipment and conductors located 
on the pole structure. It consists of a horizontal 
area 30 inches square, extending vertically not Jess 
than 40 inches above and below the cables, 
conductors, crossarms, or other attachments (Fig. 2). 

3.03 Climbing space is required only on one side 
or corner of the pole. Portions of the pole 

when included in one side or corner of the climbing 
space, and vertical runs incased in conduit (or 
other protective covering) and securely attached to 
the surface of the pole are not considered to 
obstruct the climbing space. 

3.04 If the only supply conductors at a level above 
telephone cables, conductors, etc., are 

secondaries (0-750 volts between conductors) supplying 
airport or airway marker lights, or crossing over 
the telephone line and attached to the pole top or 
to a pole top extension fixture, the width of the 
climbing space measured across the line may be 
reduced to 16 inches (Fig. 3). 
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SHEATH MOUNTED TELEPHONE COMPANY 'S 

-·~"'""~ , . .,.~:z~~"' 
NOTES: 

\. SEPARATION OF t/B OF 
POLE CIRCU MFERENCE 
BETWEEN VERTICAL RUN 
ANO THROUGH BOLT , ff 
PRACTICABLE, BUT IN NO 
CASE LESS THAN ZIN . 
FROM NEARES T METAL 
PART 

' 11 ~~orMI ~\ ELECTR IC 
PO L E MOUNTED CO MPAN Y'S 
CABLE TERMINAL VERTICAL 

(NOTE I} RUN 

·~ T~ _ .. ., .. 
2. AT LEAST 3 IN BETWEEN /& 

VERTI CAL RUNS ANO POLE 

STEPS. VERTICAL RUN v 
S HALL NOT INTERFERE 
WITH SAFE USE OF POLE ELECTRIC COM PANY'S 
STEPS. CONDUCTOR S OR 

EGROLECu~"o'~~.O.MPANY'S (NOTE I) CA BLE S 

AT LEAST v J 

POLE MOUNTED 
CABLE TERMINAL 

~~~·~~·· · ir--~·:1 ::,=·~ ' 
"-,;.-...._ :l,::1-~ r: i 

' · ~ AT,:EA·S~ 
ELECTRIC CO MPANY'S ./ I 2 IN 
VERTICAL RUN ON / 
PINS AND INSULATORS (NOTE 11 

Fig. 1-Typical Vertical Run Clearances 

3.05 When drop wire attachments are made 
directly to a joint use pole, distribute from 

the face or back of the pole (Fig. 4). 

3.06 Where climbing space cannot otherwise be 
obtained on either the field or street side 
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I 
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I 
I 
I 
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I 

Fig. 2-Climbing Space Requirements 

of the pole, place a guard arm and distribute from 
it, or place span clamps on the suspension strand 
(Fig. 5). 

3.07 The full width ·of climbing space shall be 
provided past longitudinal runs of cables, 

drop wires, etc., and shall be measured from the 
longitudinal run concerned. Where telephone cable 
is less than 40 inches from telephone wires on 
jointly used poles, respace pins to provide the 
30-inch climbing space (Fig. 6). 
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40 IN BELOW /L 
LINE WIRE// I I 

l1 : 

Trj 
16 IN. 

AR EA OF 
CLIMBING SPACE 

Fig. 3--Secondary Feeder Crossing Over Telephone 
Lines 

Fig. 4-Cllmbing Space When Drops are Attached 
Directly to Pole 
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--- _J 

SPAN 
CLAMP 
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I 
I 
I 0 I 

L] _______ I 

Fig. ~se of Guard Arm or Span Clamp to Maintain 
Climbing Space 

rl __ J 
I f 
I I 
I ' I I 

I :~6~E t 

J ~,~is 
i 

I 
I 
I 40 IN. 
I BELOW 
I LINE • 

I WIRE S i 
bl~ 

\ 
AT LEAST 30 IN. 
MEASURED FROM 
CABLE SIDE OF POLE 
TO NEAREST WIRE. 

Fig. 6-Respacing Pins for Climbing Space 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

REPLACING PAGE ADDENDUM 
FUing lnatructiona: 

1. 11D1CM ROM lHE SlCTION lHE PAIES NUllllEIEI THE SAii£ •.:. 
AS THOSE ATTACHED TO tHIS PINK Sll£ET. 

2. INSERT TH£ ATTACHED PAIES INTO THE SECTION IN THEii PUCE. ;: 
3. PLACE THIS PINK SHUT AHEAD Of PAI£ 1 OF lHE SECTION. :· 

::o... ••• ~ ••• ~ •• ·"'.·.~·.~·.·"'.·."'"·.·'"'.·~ ••• ""'·.•"'"·"'"·.·'"'··~ ••• ""'··"'···"'"·.'"'·"""···""'···'"'···""··'"'·""""·""'···'"'···"'"··'"'·.·""···""'···'"'···"'"··'"'···""···""'···'"'···"'"··~·.·.'·· 

DROPS FROM OPEN AND RURAL LINES 

ADDENDUM 460-300-121 
Issue 1, January 1974 

1. GENERAL 8. INSTALLATION OF 105A WIRE TERMINAL ON 
INTERMEDIATE POLES 

1.001 This addendum supplements Section 
460-300-121, Issue 1. The attached pages 

must be inserted in the section in accordance with 
the filing instructions above. 

1.002 This addendum is issued to change the 
word pin to pair in 8.02 and 8.03. 

Attached: 

Page 5 dated January 1974, revised 
Page 6 dated January 1974, reissued 

The following changes apply to Part 8 of the 
section: 

(a) 8.02-revised 

(b) 8.03-revised 

© Ameriean T<ilephone ,and Telegraph Company, 1969, 1974 

Pririted in U.S.A. 
Pav• l 

1 Pae• an4 Aflachillents 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 460-300-121 
lnue 1, December 1969 

AT&TCa Standard 

DROPS FROM OPEN AND RURAL LINES 

1. GENERAL 

1.01 This section covers methods of bridling to 
open wire and installing 105A wire terminal 

at intermediate and dead-end poles. 

2. DISTRIBUTING DROPS FROM OPEN WIRE LINES 

2.01 Distribute drops from a drive hook in the 
pole if climbing space, joint use, and ground 

clearances permit, and there is adequate clearance 
between the drops and existing or future open 
wires. Otherwise distribute drops from crossarms 
as outlines in 2.02. 

2.02 Distribute drops from crossarms as follows: 

(a) CrossarmsOtherTbanDEType: Distribute 
from a drop wire hook where not more than 

two drops will be run from the same point on 
the crossarm. Distribute from a guard arm hook 
where more than two drops will be run. Not 
more than five drops shall be attached to one 
guard arm hook. 

(b) DE Crossarm: Distribute drops from drop 
wire hooks attached to the sides of the 

crossarm. 

3. INSTALLING DROP WIRE AND GUARD ARM HOOKS 
ON CROSSARMS 

3.01 Attach drop wire hook to crossarm with a 
1-1/2 inch No. 18 RH galvanized wood 

screw. On a crossarm equipped with insulator 
pins, center the hook on side of crossarm and 
between pins as covered in 4.10 or closer to the 
pole if adequate clearances can be obtained and 
climbing space is not obstructed. On a crossarm 
on which the open wires are terminated on deadend 
brackets, locate the hook midway between the 
two outer bracket positions and 1-1/8 inches above 
bottom of crossarm. Shift location of hook as 
necessary to avoid checks or cracks in crossarm. 
Drill lead hole for the No. 18 wood screw with an 
11/64-inch drill point. 

3.02 Place guard arm hook in a 9/16- or 5/8-inch 
clearance hole drilled in the side of the 

crossarm (3-1/ 4 inches thick). Center the hole 
between top and bottom of the arm and between 
pins or closer to the pole if adequate clearances 
can be obtained and climbing space is not obstructed. 

4. WIRING AT CROSSARMS AND POLES 

4.01 Terminate parallel drop wire at a lOlB wire 
terminal and run twisted pair wire between 

the terminal and the open wire. 

4.02 If the drop is run with HD wire, the lOlB 
wire terminal is not required, as this wire 

may be connected directly to the open wire. 

4.03 Locate the 101B terminal on pole side of 
crossarm with lower edge 3/ 4 inch above 

bottom of crossarm. Locate the first terminal to 
be placed between the first and second wires from 
the pole so that it will be readily accessible. Space 
additional terminals 2-112 inches apart on DE 
crossarms and 3-1/2 inches apart on other crossarms. 

Note: To avoid splicing out parallel drop 
wires installed prior to placing the lOlB 
terminal or to comply with distances specified 
in Part 7, the terminal may be located between 
any pin position. 

4.04 The binding posts of the lOlB terminal will 
accommodate three parallel drop wires and 

the bridle wire to the open wire. 

4.05 Terminate twisted pair wire under the bottom 
washers on the binding posts, and the first 

parallel drop wire between the second and third 
washers and so on. 

4.06 If four drops wires are to be bridged to 
the same open wire, install two lOlB terminals 

and bridle from each terminal to separate bridging 
sleeves or bridging connectors spaced approximately 
2 inches apart on the open wire. 

© American Telephone and Telegraph Company, 1969 
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4.07 Install 5/8-inch drive rings on underside of 
crossarm near the point where the drop is 

attached and at points where wires extend to the 
open wire at the lOlB terminals. Install additional 
rings as required to limit ring spacings to approximately 
20 inches. 

4.08 Use B bridle wire for bridling between lOlB 
terminals and open wire except where the 

use of D or E block wire is specified as in Part 7 
or by local instructions. Use bridging sleeves or 
bridging connectors for connection to open wire. 

4.09 At double crossarms equipped with insulator 
pins follow the general wiring method specified 

for single crossarms, locating the lOlB terminal 
preferably on the side of the crossarm toward the 
bridging sleeves or bridging connectors. Locate 
the wire run on the underside of the same crossarm. 

DROP WIRE HOOK 
ATTACHED TO 

CROSSARM W1TH 
1-112 IN. NO. IB RH 

GALV WOOD SC REW 

5/8 IN. 
DR IVE 
RING 

SEE 5.01 FOR CONNECTIONS 
TO OPEN WIRE 

EXTEND INSULATION 
OF C DROP WIRE 
INTO TERMINAL 

1018 WIRE TERMINAL 
ATTACH WITH TWO 
I IN. NO. 10 RH GALV 
WOOD SCREWS 

Fig. 1-Where Drop Wire is Distributed From Crossorms 
Other Thon DE-Type 

DROP WIRE TO CLEAR 
EXI STING OR FUTU RE 
EN D WIRE PL AC ED 
ON CROSSARM BELOW 

DRIVE HOOK 
ON FACE OR 
BACK OF POLE 

SLACK WIRE 
IN A SMOOTH 
CURV E 

Fig. 2-Where Drop Wire is Distributed From o Pole 

Cro11arms Equipped with Insulator Pins 

4.1 O The wiring arrangement on crossarms equipped 
with insulator pins is shown in Fig. 1 and 2. 

4.11 Crossarms equipped with deadend brackets 
(Fig. 3). 

PLACE TERMINALS AT A 
DISTANCE THAT THE 
CORNER WILL CLEAR 

BOLT ENOS 

DROP WIRE HOOK 
ATTACHED WITH 

1-112 IN. N0.18 RH 
GALV WOOD SCREW 

DROP WIRE 
TO BUILDING 

DEADEN>: 

"r'==tt-" ;; ! BRACKET 

.~ :. , SLACK WIRE 
:, ~ IN A SMOOTH 
.... CURVE 

~~~~--At.~~~~~ 

Fig. 3-Wiring Arrangement on DE Crouarms not 
Having Back Braces 
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4.12 The wiring arrangement on DE crossarms 
equipped with back braces is shown in Fig. 4. 

8 BACK BRACE 

__--.(.. I 
-~-____.;. ~--- ).-. 

DROP WIRE HOOK 
ATTACHED WITH 1-1/2 IN . 

N0.18 RH GA LV WOOD SCREW 

SLACK WIRE IN BRIDGING SLEEVE 

A SMOOTH c~,:_E; • . / 

-~~ .-o•;c; f,~< c · · C DEAD END BRACKETS 

'~~:~IG~1''-§S~"· 
CROSSARM _ 1:--_ 1048 WIRE TERMIN AL 

~7/8 IN. DRIVE RING 

Fig. 4-For More Than Two Drops Use o 104B Wire 
Terminal Mounted on Pole 

4.13 At double crossarms equipped with deadend 
brackets, follow the general wiring method 

as shown in Fig. 3, locating the lOlB terminal on 
the outer side of the crossarm not equipped with 
deadend brackets. Locate the wire run on the 
underside of the same crossarm. 

Poles Equipped with Wooden Pole Brackets 

4.14 The wiring arrangements on line poles 
equipped with wooden pole brackets are 

shown in Fig. 5. 

4.15 Poles equipped with deadend brackets (Fig. 6). 

5. CONNECTING TWISTED PAIR WIRE TO OPEN WIRE 

5.01 In general, connect twisted pair wire to 
open wire attached to glass insulators or 

deadend brackets. As an alternate, bridging 
connectors may be used in lieu of bridging sleeves. 
However, in localities where corrosion of the bridle 
wire occurs adjacent to the bridging connector, 
connect to open wire as covered in 5.02 or 5.03 
dependings on the severity of corrosion. 

TWISTED 
PAIR WIRE 

ISS 1, SECTION 460-300-121 

F 9 SEE 5.01 FOR CONNECTIONS 
'~ TO OPEN WI RE 

1( 

1/ '1 I I 
,--

., 

IOI B WIRE TERMINAL. ATTACH 
WITH TWO l IN. NO. 10 RH GALV 
WOOD SCREWS. LOCATE 
TERMINAL AS CLOSE AS 
PRACTICABLE TO OPEN WIRE 

Fig. 5-Where Pole Brackets are Located on Same 
Side of Pole 

5.02 Where corrosion of the bridle wire occurs 
between the end of the conductor insulation 

and the bridging connector, provide a bypass in 
making the connection to the open wire as covered 
below. For the more severe corrosive conditions, 
follow the method outlined in 5.03. 

(1) Provide a sufficient length of twisted pair 
wire to extend from the 101B terminal 

to approximately 8 inches beyond the bridging 
connectors. 

(2) Remove the insulation for approximately 
8 inches from each bridle conductor at 

the open wire end. 

(3) Thoroughly clean the conductors for 
approximately 2 inches beyond the end 

of the insulation. 

Page 3 
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SECTION 460-300-121 

101 8 WIRE TERMINAL ON SAME 
SIDE AS DRI V E HOOK ATTA CH 
WITH TWO I IN NO 10 RH GALV 
WOOD SCREWS 

SECOND WIRE TERMINAL 

Fig. 6-Where Lines are Terminated on Deadend 
Brackets Attached to Foce or Back of a Pole 

(4) Extend bridle wire directly from last drive 
ring to bridging connectors without making 

any wraps around the line wire. 

(5) Connect each conductor at the open wire 
by means of a bridging connector installed 

with the bolt in a horizontal position and 
extend the excess length of bare conductor 
back on the insulated portion in spiral wraps 
as shown in Fig. 7 and 8. 

5.03 Where exposure conditions are so severe 
that the bypass method covered in 5.02 does 

not provide sufficient permanence because of rapid 
corrosion of the spiral wrap, a more durable bypass 
may be provided as follows: 

(1) Provide a sufficient length of twisted pair 
wire to extend from the lOlB terminal 

to the bridging connectors. 

(2) Extend bridle wire directly from last drive 
ring to bridging connectors without making 

any wraps around the line wire, and connect 
each conductor to bridging connector installed 
with the bolt in a horizontal position. 

(3) Starting approximately 4 inches from 
bridging connector, make at least four 

spiral wraps of a half-length of 19-inch 080 

Page 4 

TWISTED 
PAIR WI RE 

- IN SULATION REMOVED 
FOR APPROX 8 IN. FROM 
ENO OF CONDUCTOR 

Fig. 7-Where Line Wires are Tied to Pin-Type 
Insulators 

or 104 copper tie wire around each bridle 
conductor in the direction toward the bridging 
connector. The last wrap shall be close to 
the end of the rubber insulation but shall not 
make contact with the bare conductor. 

(4) Extend tie wire to an additional bridging 
connector. 

5.04 Where corrosion of bridle wire occurs 
between end of conductor insulation and a 

bridging sleeve, provide a bypass in the manner 
described in 5.03 using a bridging connector for 
attaching the tie wire to the line wire. 
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INSTALL BRIDGING CONNECTOR WITH BOLT IN 
HORIZOOAL POSITION AND SLOT FACING DOWN 

C DEADEND BRACKET 

INSULATION REMOVED FOR APPROX 
8 IN. FRC».1 ENO OF CONDUCTOR 

EXTEND TWISTED PAIR WIRE FROM DRIVE 
R!NG TO BRIDGING CONNECTOR WITHOUT 
MAKING WRAPS AROUND THE U NE WIRE. 
PLACE ADDITIONAL DRIVE RING ON SIDE 
OF CROSSARM IF NECESSARY TO CLEAR 
ANY DROP SPANNING FROM ARM. 

Fig. 8-Where Line Wire are Terminated on Deadend 
Brackets 

5.05 Connect bridle wire to tree wire, using one 
of the methods covered for bare line wire, 

depending on the exposure conditions involved. 
Remove sufficient insulation from the tree wire to 
permit making the connection as specified for bare 
line wire. 

6. INSTALLATION OF WIRE VIBRATION DAMPER 

6.01 Install vibration dampers as covered in Section 
623-030-103 where upon wires vibrate to 

such an extent as to cause breakage of twisted 
pair wires at bridging points or to produce a 
vibration noise at a building to which a drop wire 
is attached. 

7. BRIDLING WHEN FUSELESS PROTECTORS ARE 
USED AT STATION 

7.01 Where stations served from open wire or 
rural wire will use the fuseless protector, 

123A1A or 128A1A-2, a length of D or E block 
wire not less than 2 feet shall be used between 
the drop wire and open or rural wire. Bridging 
to 109 size steel wire or 104 size copper steel wire 
may be made with bridging connectors or a 
combination of a 109 by 109B aluminum bridging 
sleeve and an 034 H splice sleeve. 

8. INSTALLATION OF 105A WIRE TERMINAL ON 
INTERMEDIATE POLES 

8.01 Locate wire terminal approximately 12-inches 
from pole. Remove binder from multiple 

line wire run and place 5 wraps of D vinyl tape. 

ISS 1, SECTION 460-300-121 

Grip conductors with both hands, and twist against 
the lay of wire until conductors are loose and 
parallel to the support wire. 

8.02 Insert wire wedges so that support wire is 
separated from the conductors and locate 

pair to be terminated. 

@ OBTAIN SLACK BY GRASt'1NG PAIR IN Fl NGERS 
OF ONE HAND AND PULL UP AT THE SAME TIME ,,.. ~ 
MOVING THIS HAND FORWARD AND BACKWARD f 
ALONG PAIR. WITH OTHER HAND TWIST AGAINST 
LAY TO WORK SLACK . I 

\ r-•BOUT 12 IN~~~~ur+ 

1~ -~ ! I f ' 
-~~ ~cJJ) --P. \ ~ ~ ;~ ~~¥1-._tjo'oo,.;c ~' 

(])LOCATE PAIRTO:E I , , ~~, ,J 
TERMINATED FROM 
AMONG CONDUCTORS 

® PARTIALLY REMOVE WEDGES ANO 
WORK PAIR TO SAME SIDE OF WEDGE 
AS SUPPORT WIRE. REINSERT WEDGES. 

Fig. 9-Locating Wire Pair 

8.03 Attach 105A wire terminal (Fig. 10) to wire 
pair and secure to support wire as shown 

in Fig. 11. 

@ REMOVE ABOUT 1 INCH OF 
INSULATION FROM SUPPORT 
WIRE (CRUSH INSULATION 
WITH PLIERS ANO TEAR OFF.) 

@ PLACE CONDUCTORS BEING 
TERMINATED ACROSS FACE OF 
TERMINAL ANO IN SLOTS FOR 
CONDUCTORS. 

4 PLACE TERMINAL MOUNTING CLAMP 
ON SUPPORT WIRE AT POINT WHERE 
INSULATION WAS REMOVED. 

1 PLACE 4 INCH LENGTH OF 
I-INCH B CABLE GUARD 
OVER REMAINING CONDUCTORS 

Fig. 10--Attaching 105A Wire Terminal 

Page 5 
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SECTION 460-300-121 

Q)PLACE SUPPORT WIRE ON SIDE 
OF MOUNTING BOLT AWAY FROM 
DROP W1RE SLOT. 

3 FACE OF TERMINAL SHOULD 
BE AT AN ANGLE OF ABOUT 
45° WITH HORIZONAL, 
WITH DROP WIRE SLOT ON 
LOW SIDE. 

Fig. 11-Attaching Suppart Wire 

8.04 Dress wire conductors and drop wire into 
slots provided in wire terminal. Secure 

leads to binding posts as shown in Fig. 12. 

CD REMOVE INSULATION ON 
CONDUCTORS BY CRUSHING 
WITH LONG NOSE PLIERS 
THEN CUTTING lT AWAY "II.: 

© FOR SECOND DROP, BREAK THIN 
PLASTIC WEB IN DROP WIRE 
SLOT WITH LONG NOSE PLIERS, 
CONNECT CONDUCTORS BETWEEN 
WASHERS UNDER TOP NUT 

@ PLACE CONDUCTOR UNDER 
BOTTOM WASHER, TIGHTEN 
LOWER NUT WITH 216 B TOOL 

PLACE DROP WIRE IN SLOT, 
PLACE CONDUCTORS 
IMMEDIATELY ABOVE THE 
LOWER NUT, TIGHTEN TOP 
NUT 

*NOT REQUIRED WITH 24 
GAUGE, SINGLE PVC 
JACKETED CONDUCTORS 
SUCH AS C URBAN WIRE 
(SEE PAR. 1.04) 

Fig. 12-Terminating Wire Leads 

Page 6 
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8.05 Replace cover on wire terminal and dress 
pole attachments as shown in Fig. 13. 

8.06 A maximum of three wire terminals can be 
mounted on each side of the wire bracket. 

A complete installation is shown in Fig. 14, although 
individual terminals are added only as needed. 

NOTE: 
BRIDLE C RURAL WIRE 
IN SIMILAR MANNER 

Fig. l~ole Attachment af Block and Rural Wire 

The order of installation would depend on the 
direction of feed for the drop wires. 

9. INSTALLATION OF 105A WIRE TERMINAL AT 
DEAD-END POLES 

9.01 Fig. 15 shows multiple line wires terminated 
at dead-end pole. 
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ISS 1, SECTION 460-300-121 

(D SPIRAL CONDUCTORS AROUND 
SUPPORT WIRE BETWEEN 
TERMINAL LOCATIONS . 

@ TAPE DROP WIRE TO 
CONDUCTORS WITH 5 
WRAPS OF D V INYL TAPE . 

Fig. 14--Arrangement of Wire Terminals 

TO POLE ATTACHMENTS 

@ TERMI NATE PAIR ANO 

CUT Of .F •. x,cESS. c. ONDLK: TOR/;1 PICK OUT DESIRED PAIRS 

\ 

ANOCUTOff 

AP PRO 

- 6 IN 14 --SIN. 7 1N.- , . 

~~>::'- ... ..--~~c~ 
5WRAPS • ~ 
O VI NYL TAPE 5 WRAPS 0 VINYL TAPE. 

® PLACE 8 1N. SECTION OF I IN. B CABLE 
GUARD OVER RE MA INDER OF CONDUCTORS 
AND MOUNT WIRE TERMINAL . 

Fig. 15-Locatlon of Wire Terminals at Dead-End 
Pole 
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BELL SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 460-300-123 
Issue 2, November 1973 

DROP AND BLOCK WIRE 

A TT ACHING AND FASTENING 

1. GENERAL 

1.01 In order to obtain secure attachments and 
avoid damage to building surfaces, it is 

essential that the proper clearance and lead holes 
be used for fasteners as shown in Division 080. 

1.02 This section is reissued to: 

e Add new C wire loop that replaces the B 
wire loop which has been rated MD. 

e Add new B masonry fastener that replaces 
the D masonry fastener which has been rated 
MD. 

e Add KS-19094 anti-seize compound for use 
with dissimilar metals. 

e Add new F drop wire (AT-8668) which will 
replace the C drop wire. 

1.03 •Apply KS-19094, List 1 anti-seize compound 
when installing galvanized attachments on 

aluminum siding to prevent galvanic action. Squeeze 
paste from tube onto finger and apply even coat 
to inside surfaces of attachment and mounting 
screws .• 

1.04 •Apply KS-14681, List 1 anti-rust compound 
to mounting screwthreads when installing 

galvanized attachments on steel pipe or galvanized 
siding. Refer to Section 080-720-110 for application .• 

1.05 •The B masonry fastener is a nail-type 
fastener used with the C wire loop at 

permanent installations. The D (MD) masonry 
fastener is a nail-type fastener used to support 
the B (MD) wire loop .• 

1.06 •The C wire loop replaces the B (MD) wire 
loop and will accommodate the same number 

of wires or cables as did the comparable B (MD) 
wire loop .• 

1.07 •F drop wire consists of two parallel No. 
18-1/2 AWG copper-covered steel conductors 

insulated with a single layer of black vinyl plastic 
compound. A single ridge tracer on the insulation 
surface provides conductor identification. As F 
drop wire becomes available, the C drop wire will 
be rated MD. Refer to Section 462-200-200 for 
information on F drop wire .• 

1.08 •It is possible for foreign voltage to be 
present on buildings covered with metal 

siding. 

Caution: Before making body contact 
with any portion of the metal siding, test 
siding with B voltage tester. Refer to 
Section 460-300-109 for use of B voltage 
tester .. 

2. TYPICAL FIRST ATTACHMENTS TO BUILDINGS 
AND STEEL STRUCTURES (Fig. 1 through 9) 

2.01 Tables A, B, and C list anchoring devices 
of first attachments used on various surfaces. 

2.02 Table D lists equipping information for first 
attachments. 

A PPR OK 
1-112 IN. 

CLOSE WIRE CLIP FIRl\IL Y ON 
WIRE WITH SIDE CUTTING, 

OR EQUIVALENT, Pl.:IERS 

Fig. 1-first Attachment, Horizontal Run 

© American Telephone and Telegraph Company, 1973 
Printed in U.S.A. Page 1 
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SICTION 460..a00-121 

fltl. ~rat AHach..,.., Vertlcal Run 

Fig. 3-Flrst Attachment, Drop Wire Hook 

I. FIRST ATIAatMENTS ON LOW BUILDINGS (fltl. 
10 through 13) 

1.01 Where house clearance ractures are required 
but have not been provided or where joint 

use of a fixture is impractical, refer matter to 
supervision. 

1.02 Where clearance fixtures are provided but 
the required minimum ground clearance for 

drops cannot be obtained, refer matter. to supervision. 

, ... 2 

4. PRECAUTIONS 

4.01 Observe the following precaution when 
planning attachmenta t.o a subscnber-owned 

clearance f'axture. 

(a) Avoid climbing on roofs of subscriber 
premises. 

(b) Wear safety glasses when drilling or 
hammering 

(c) Before making attachment, inspect f'ixtures, 
but do not make an attachment if there is 

any doubt as to the strength or iinnness of the 
iaxture. 

(d) On joint-use iixtures observe location of the 
power service drops in order to avoid body 

contact. Wear rubber gloves and avoid body 
contact when making attachment to the :fixture. 
Obtain a separation of at least 1 foot between 
telephone and power wires (Fig. 12 or 13). 

5. INTERMEDIATE AND LAST ATIACHMENTS 

5.01 Plan the wire run so that the locations of 
the point of entrance and ·the location of 

the station protectors, where the latter are required, 
will conform to the rules covered in Section 
460-100-200 covering installation of station protector. 

5.02 Do not use block wire as any part of the 
connection between exposed plant and the 

protectors, except when used as the bridle fuse 
wire on stations served from open wire, C rural, 
or 19-gauge multiple line wire with a 123AlA, 
123BlA, or 128AlA-2 protector. Block wire may 
be used on the station side of protector. 

6. SPAQNG OF ATIAatMENTS 

6.01 Space drop wire attachments 9 feet apart 
or less on horizontal runs and 12 feet apart 

or less on vertical runs. 

6.02 Space block wire attachments 4 feet apart 
or less on horizontal runs and 8 feet apart 

or less on vertical runs. 
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155 2, SECTION 460-300-123 

TABLE A 

FASTENERS FOR DROP WIRE HOOK 

FASTENERS 
WALL TYPE REMARKS 

QUANTITY TYPE 

Wood Siding 1 2-in. No. 18 RH Place. screw in studding. galvanized wood screw 

Stucco on Wood 1 2-in. N o. 18 RH 
Place screw in studding. galvanized wood screw 

Rigid Composition 1 2-in. N o. 18 RH Drill clearance hole to avoid split-
Shingles galvanized wood screw ting shingle. 

Masonry or Substantial 5 / 16-in. by 1-3/ 4-in. Locate anchor in center of brick. 
1 Second drop wire hook should be Brick Veneer* B drive anchor 

located in separate brick. 

Thin Wall Brick Veneer 6-in. No. 18 RH Pass screw through the seam be-
(Less Than 3-3/ 4 Inch 1 galvani zed wood screw tween bricks. Penetrate wood 
Thickness ) backing approximately 1 inch. 

5/ 16-in. by 5-in. Place 7 / 16 in. by 2-in. galvanized 
Hollow Tile 1 RH g alvanized toggle bolt square washer between wall and 

drop wire h ook. 

* Do not use corner or top row of bricks. 

TABLE B 

FASTENERS FOR S AND T KNOBS 

ATTACH- FASTENERS 

WALL TYPE MENT · -- - ----- REMARKS 
KNOB QUANTITY TYPE 

s 1 
2-1 / 2 in . No. 18 FH 

galvanized wood screw 
Wood Siding 

3-1 / 2 in. No. 18 FH 
Place screw in studding. 

T 1 galvanized wood screw 
-·- -~----

~--{ 
--- ---- ---~ 

s 1 3-in. No. 18 FH Use 3-1/2 
galvanized wood screw in. If necessary 

Stucco on Wood 
3-1 / 2 in. No. 18 FH 

---- -·--- to penetrate 
T 1 Use 4-1 / 2 studding. 

galvanized wood screw m. 
----·---------- ---·------ --- --- -------~ 

s 1 3-1 / 2 in . No. 18 FH 

Rigid Composition 
galvanized wood screw Drill clearance hole to avoid ------

Shingles 
T 1 4-1 / 2 in. No. 18 FH splitting shingle. 

galvanized wood screw 
-- · -·---

' s 1 
7-in. No. 18 FH Pass ·screw thr oug·h the seam 

Thin Wa,\l Brick Veneer galvanized wood screw between bricks. Penetrate 
(Less Than 3-3/ 4 Inch --

wood backing approximately 
Thickness) T 1 7-in. No. 18 FH 

galvanized wood screw 1 inch. 
-----

s 1 
5/ 16 in. by 5 in. RH Place flat side of s knob 

galvanized toggle bolt against bolt head. 
Hollow Wall 

5/16 in. by 6 in. FH 
T 1 galvanized toggle bolt 

Page 3 
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SECTION 460-300-123 

Fig. 4-flrat Attachment, S Knob 

Fig. ~lrat Attachment, House Bracket 

6.03 Locate attachments so that fasteners will 
not be placed closer than 10 inches to the 

corner or the top of a wall, except in turning 
corners. 

6.04 Place additional attachments as required to 
keep exposed wires terminated at fused-type 

protectors from touching flammable surfaces. 

6.05 Where windows are available for making 
attachments on vertical runs , place an 

attachment at each floor. 

Page 4 

Fig. 6-Flrst Attachment, House Bracket Horizontal 
Run 

Fig. 7--l'lrat Attachment, Comer Bracket 

Fig. I-First Attachment, Corner Bracket Using S 
Knob 
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WAU 1YPI 

Wood Siding 

Stucco on Wood 

Rigid Composition 
Shingles 

Masonry or Substantial 
Brick Veneer 

Thin Wall Brick Veneer 
(Less Than 3-31 • Inch 
Thickneas) 

Hollow Wall 

*THESE ITEMS ARE 
FURNISUEO WITH" TYPE 
THE SIGN BRACKET 170 

170 
170 

ISS 2. SECTION ...,..._121 

TABLE C 

FASTENERS FOR HOUSE AND CORNER BRACKETS 

QUANTITY fASTINRS 

HOUSI 

3 

3 

3 

2 

2 

2 

SIZE 

2 

4 

llEMAUS 
COINR 1YPI 

2 

2 

2 

2 

2 

2 

2-in. No. 14 RH 
Place screw in studding. galvanized wood screws 

2-1/2 in. No. 14 RH Place screw in studding. 
galvanized wood screws 

3-in. No. 14 RH Drill clearance hole to avoid split-
galvanized wood screws ting shingle. 

6/ 16 in. by 1-1/ 4 in. 
B drive anchor 

6-in. No. 14 RH 
Pa88 screw through the seam 

between bricks. Penetrate wood 
galvanized wood screws backing approximately 1 inch. 

1/4 in. by 3 in. or 4 in. 
RH galvanized toggle bolt 

(b) When paralleling cable is placed on strand, 
place separate cable rings for block wires 

and space them at double the spacing of the 
cable rings. 

DIAMETER 

7. INTERMEDIATE ATIACHMENTS ON BUILDINGS 
(T.W..E,f,G-4 ... 14 ......... 20) 

7.01 Make all vertical or horizontal attachments 
on a straight line. 

7.02 Wire loops, drive rings, or insulated screw 

OF SUPPORT 

eyes may be used for drop wire attachments 
at inside corners or for a change of direction. Drop 
wire hooks may also be used for this purpose. INCHES 

1-7/B TO 3 
3 TO 4 
4 TO~ 7.03 Drop or block wires ext.ending from unexposed 

plant should be supported with the following 
attachments: 

... 9--l'lnt Attach•1nt, Sign INclcet 170 Type 

6.06 When establishing a wire run on a building 
wall where cable has been placed, the wire 

run should, in general, parallel the cable run. 

(a) When paralleling cable is attached to building 
wall by cable clamps, place rings in every 

third cable clamp where clamps are 17 inches 
apart and in every other cable clamp where 
clamps are 26 inches apart. 

(a) Drive rings on wood frame building. 

(b) •C wire loops and a suitable B masonry 
fastener on masonry surfaces.41 

(c) Toggle bridle rings on hollow surfaces 

(d) Bridle rings as a substitute for drive rings 
when: 

(1) Drive rings are likely to split woodwork. 

, .... 

I 
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TABLE D 

EQUIPPING DROP WIRIE-A'[TAC:HMENTS WITH 5 KNOB; T KNOB, OR DROP WIRE HOOK 

IOUIPPED WITH 

AnACHMENTS s ' 
DIOP HARDWARE REMARKS 

KNO• KNOI WIRE 
HOOK 

Angle 5/16 in. 1 Place flat side of knob against 
Screw Nut furnished 

3/8 in. 1 beveled side of nut. 

1 5/ 16 in. by 2 in. FH Place flat side of t\rst knob 
galvanized stove bolt against house bracket. 

2• 5/ 16 in. by 3 in. FH Place flat side of second knob 
galvanized stove bolt against beveled side of nut. 

--·--··-·-
House 

l 3/8 in. by 3 in. Place flat side of first knob 
Bracket galvanized machine bolt against bolt head. - - ·---

2• 3/ 8 in. by 5 in. Place flat side of second knob 
galvanized machine bolt against nut. ------ -

1 5/ 16 in. by 1 in. FH 
galvanized machine screw Obtained locally. 

1 5116 in. by 2 in . FH Place flat side of knob against 
galvanized stove bolt corner bracket. 

--·- - --- - · -
Place flat side of top knob 

2• 5116 in. by 3 in. FH against bolt head and place 
Corner galvanized stove bolt nut against flat side of lower 

Bracket knob. 

1 3/8 in. by 3 in. Place flat side of knob against 
galvanized machine bolt .bolt head. 

·-
1 5116 in. by 1 in. FH Obtained loeally. galvanized machine screw 

D 1 5116 in. by 2 in. FH 
galvanized stove bolt Place flat side of knob against 

Insulator 3/ 8 in. by 3 in. beveled side of nut. c 1 galvanized machine bolt Supports 
D 5/ 16 in. by 1 in. FH 1 Obtained locally. c galvanized machine screw 

Machine screw and lock wash-
Sign Bracket, 1 5116 in. by 314 in. RH ers furnished. Obtain 7/16 

in. by 1 in. galvanized round 170 Type 

• Locate one knob above and one knob below bracket. 

(2) An intermediate support iB needed for 
greater wire carrying capacity. 

7.04 •Drive rings equipped with a D drive anchor 
or C bridle rings equipped with a D plastic 

anchor may be used on masonry surfaces if they 
can be used in situations to better advant.age than 
C wire loops.t 

, ... , 

galvanized machine screw 
washer locally. 

7.05 Exposed drop wire runs that require fused 
protection and that are to be attached to a 

flammable surface should be supported with: 

(a) Insulated screw eyes. 

(b) C knob may be used if not more than two 
wires are to be placed. 
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fie. 10--Drop Wire Attached to Power Fixture 

8. INTERMEDIATE ATIACHMENT INSIDE BUILDINGS 

8.01 Drop wire runs between the point of entrance 
and the station protector should be kept as 

short as practicable. 

8.02 Exposed runs that require fused protection 
and attach to flammable surfaces should be 

supported with insulated attachments. 

8.03 Space attachments 16 inches apart on runs 
between the point of entrance and the 

protector or connecting block. Spacing will vary 
at comers with type of attachment used. 

8.04 Where drop or block wires are extended 
from unexposed plant, or where block wire 

is extended from the station side of a fuseless 
protector, the method of fastening between the 
point of entrance and the connecting block or 

ISS 2, SECTION 460-300-123 

fie. 11--0rop Wire Attached to 2-lnch Aft9le lren 

subscriber set is the same as for fastening station 
wire. 

9. ATIACHING TO STEEL STRUCJURIS 

9.01 Manufacturing buildings, warehouses, piers, 
etc, require special means of attaching. 
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SECTION 460-300-123 

Fig. 12-Drop Wire Attached to Roof Anchor Brack• 

(a) The B beam clip equipped with either a 
drive ring or the B, K, or M bridle ring is 

used to support wire runs on I beams, angle 
irons, etc, on beam thickness of 1/8 inch to 1/2 
inch. 

(b) B, C, or D insulator supports equipped with 
C or T knobs, bridle rings, or a one-bolt 

clamp can be used in various applications to 
attach to I beams, angle irons, etc. 

(1) B insulator support will accommodate B 
or M bridle rings only. It can be attached 

to steel structures up to 3/ 4 inch in thickness. 

(2) D insulator support will acommodate S 
knobs or B, K, or M bridle rings . It 

can be attached to steel structures up to 3/ 4 
inch in thickness. 

Pago I 

Fig. 13-Drop Wire Attached to Subscriber Polo 

10. AERIAL BLOCK WIRE SPANS 

10.01 Block wire must not be used in aerial spans 
that will introduce an exposure. 

10.02 Where aerial span crosses driveway or 
private property, provide proper clearances. 

10.03 Where span is 5 feet or less, bridle wire 
may be run without special supports. Where 

appearance is not essential and run is out of persons 
reach, this distance may be increased to 12 feet. 

10.04 Where only a few bridle wires will be run 
and the span is 35 feet or less in length, 

provide drop wire hooks and clamps to support 
run. 
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Fig. 14-Spaclng Attachments at Outside Corner of 
Building 

Fig. 15-Spacing C Knobs on Outside Corner of 
Building 

10.05 Where span is more than 35 feet in length, 
use either drop wire attached at each end 

on drop wire hooks or bridle wire supported on 
2200-pound strand. 

10.06 Where span exceeds lengths specified in 
10.03 or 10.04, bridle wire may be run in 

1-112 inch No. 22 cable rings attached to 2200-pound 
strand. Space cable rings 3 feet apart. Place a 
drag line in the rings of the crossing span at the 
time they are attached. The drag line should 
always be replaced after it has been used for pulling 
wires across the aerial block wire span. 

10.07 Fasten 112-inch wall strap to wooden building 
with two 3/8- by 4-inch coach screws installed 

ISS 2, SECTION 460-300-123 

in studding. Bore 1/4-inch lead holes for drive 
screws. 

11. EQUIPPING AND INSTALUNG W LEADER BRACKET 

11.01 The W leader bracket is a metal strap 
designed to be installed over small obstructions 

such as pipes, rain spouts, etc, on walls . The 
bracket will clear obstructions extending 5 inches 
from wall surfaces. The W leader bracket has a 
single-tapped hole in the center for equipping it 
with a B, K, or M bridle ring. 

12. LAST ATIAOtMENTS 

12.01 The last attachment should be located within 
18 inches of the building entrance hole. 

12.02 Use the C knob on exposed wires that 
pass through a flammable surface. The 

E drop wire clamp is used on unexposed wires. 

13. BUILDING ENTRANCE HOLES FOR DROP AND 
BLOCK WIRES 

13.01 Use plastic tubes at building entrance holes 
for drop wire where fused protection is 

required and the wire passes through a flammable 
surface. Cut plastic tubes with a hack saw or 
diagonal pliers. Do not use split tubes at entrance 
holes. 

13.02 The B entrance plug is intended primarily 
for use with NP, C, E, or F drop wires 

and is furnished in 112- and 3/ 4-inch diameter sizes. 
This plug may be used: 

(a) To seal unused entrance holes in buildings 
to prevent entrance of rain, wind, insects, 

etc. 

(b) To mechanically protect wire against abrasion. 

(c) In place of plastic tube at building entrance 
hole on stations not requiring fused protection. 

13.03 B entrance plug may be added to existing 
drop wire by separating partial split provided 

on inside surface of plug. 

13.04 When drilling building entrance holes , 
consider the following: 

(a) Drill holes away from side where appearance 
is most important. 

Page 9 
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.TABLE E. 

FASTENERS FOR INTERMEDIATE ATTACHMENTS ON DROP AND BLOCK WIRE 

FASTENER 

ATTACHMENT - --.....---------- ---
QUAN TYPE 

No. 3 

B No. 4 

TYPE OF 
CONSTRUCTION 

Concrete 

Mortar c 
Wire 
Loops 

No . 1/2 
No. 5/8 
No. 7 /8 
No. 1-1 / 4 

Masonry 
Fastener 

No. 5 -----t--~::~~·t=r Block 

Drive 
Rings 

c 
Bridle 
Rings 

1/ 2 in. 3/16 in. x 5/8 in. 
D Drive Anchor 

f------------ - -- 1----- - -------- -

5/8 in. and 1/ 4 in. x 1 in. 
7 / 8 in. D Drive Anchor 

- - -+--- ------- - ------------
5 /8 in. L* 
7/8 in . L* 1/ 4 in. x 1 in. 
1-1 / 4 in. D Drive Anchor 
1-1 / 4 in. L* 

7/ 8 in. 

1-1 / 4 in. 
1-5 /8 in. 

No. 12 D Plastic Anchor 

No. 16 D Plastic Anchor 
- --- - - --- - ---- +---- - --- - -------- ·----
3 in. 

B, K, or M Bridle Rings B beam clip insulator 
support 

C Knob 
(used only where 
fused protectors 

are required) 

2-1 / 2 in. No. 10 RH 
galvanized wood screw 

Masonry or substantial 
brick veneer 

Masonry or substantial 
brick veneer 

Angle irons, 
I beams, etc 

Exposed woodwork 
(outdoors) 

- -------·-----------·----
3 in. No. 10 RH 

galvanized wood screw 

No. 3 

Stucco on wood 

Concrete 
---------------------- --

' 

D No. 4 Mortar 

Fastener C1nder 
: No. 5 -Cement Block 

REMARKS 

Fasteners for hand­
type drive tools 

Locate screw app1·oxi­
mately 1 in. above 
bottom shingle or 
clapboard. 

Fasteners for hand­
type drive tools Masonry . - - -1 

1------- ---- - - - --- - - - ---jf------ - ---- -

i 1 3/ 16 in. x. 1 in. Brick 
E Drop Wire Clamp 1 B Plastic Anchor 

-~-~-----

in . No. 8 RH 
galvanized wood screw 

Wood siding or 
shingle and 

Metallic siding 
on wood 

Locate screw approxi­
mately 1 in. above 
bottom shingle or 
clapboard. 

>-----+------~-----t-------------+----------~--3/ 16 in. x 3 in. toggle 
bolt 

* The L type is equipped with longer shank. 

(b) Slope holes upward from outside. 

(c) Use seams when drilling through masonry. 

(d) Exercise care to avoid splintering wood or 
cracking masonry or brick. 

Poge 10 

Hollow wall 

(e) Drill clearance hole on all types of shingle 
siding. 

13.05 Sizes of building entrance holes for wires 
and plastic tubes are shown in Table G. 
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• TABLE F • 

CAPACITY OF WIRE LOOPS, DRIVE RINGS, BRIDLE RINGS FOR DROP AND BLOCK WIRE 

TYPE OF RING OR 
INSULATED SCREW EYE SIZE 

1/ 2 

Drive Rings 
5/ 8 and 5/ 8 L* 
7/ 8 and 7/ 8 L* 

1-1 / 4 and 1-1 / 4 

No. 1/ 2 
No. 5 /8 

C Wire Loopst No. 7 /8 
No. 1-1 / 4 

~-

7 /8 
1-1 / 4 

C Bridle Rings 1-5 /8 
3 

-· ·--·---
B, K, or M Bridle Rings 1-114 

-
5/8 S and L * 

Insulated Screw Eyes 1 S and L " 

* L represents longer shank. 

t Ins tall with suitable B masonry fasteners . 

Fig. 16-5pacing Attachments at Inside Corner of 
Building 

L " 

MAXIMUM NUMBER OF WIRES 
~ - ~ · 

NP, C, E, or F MULTIPLE 
DROP WIRE BLOCK WIRE DROP WIRE 

2 3 0 
6 9 1 

16 22 2 
30 40 5 

-~ 

2 3 0 
6 9 1 

16 22 2 
30 40 5 

6 9 1 
16 22 I ; I 30 40 

t-·':J 100 140 

16 22 

4 I ~ I 10 

Fig. 17-Spaclng Insulated Screw Eye When Changing 
Dlredion of Wire Run 

Page 11 
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Fig. la-& Beam Olps 

Fig. 19-Laat Attachment, llulldln9 Entrance Slopes 
Upward From Outside 

Pav• 12 

Fig. 20--Laat Attachment, llulldin9 Entrance Hole 
Does Not Slope Upward From Outside 
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SIZES OF BUILDING ENTRANCE HOLES 

FOR DROP AND BLOCK WIRES AND PLASTIC TUBES 

TYPE Wiii. QUANTITY 

D block (bridle) 2 I 3 I 4 

NP, C, E, or F drop l I 2 I 3 l I 2 I 3 

PlASTIC 
TUIE IEQU•ED 

TUii NOT IEQUllED 

TUIE SIZE, INCH 3/8 I 1/2 I 5/8 

ENTRANCE HOU SIZE. INCH 1/2 I 5/8 I 3/4 3/8 I 112 15/8 

Note: When porcelain tubes are used, the size of the hole must be increased. 

I 6 

I 4 

I s14 

r ... 1s 
1S,..._ 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 460-300-127 
Issue 1, December 1969 

AT&TCo Standard 

POLE-TO-POLE AND POLE-TO-BUILDING RUNS 

1. GENERAL 

1.01 Drop wire should be strung to normal 
stringing sags unless ground clearances make 

it necessary to use the minimum stringing sags as 
outlined in the section stringing sags of Drop Wires. 

2. DISTRIBUTING DROPS FROM TERMINAL POLES 

2.01 At Terminal Poles Not Requiring Guard 
Arms: Distribute drop wires from drive 

hooks placed on the face or back of poles. On 
pole-to-building spans, use drive hooks located above 
the suspension strand. On spans from pole-to·pole 
and from pole-to-span clamp, use the drive 1'<>o!; 
located below the cable. Existing drive hooks below 
the strand may also be used for drop runs to 
buildings if proper clearances can be obtained. 
Pass the drop wire through the drive hook only 
when no sharp bends will be placed in the wire. 

3. DROP WIRE RUNS ALONG THE LEAD SECTION 

General 

3.01 For transmission and maintenance reasons, 
observe local instructions as to the maximum 

number of drops permissible and limit the length 
of a drop wire run to 500 feet. 

3.02 Attach drop wire runs to poles along the 
lead by means of drive hooks. However, 

existing pole brackets may be used if they are 
located as specified for drive hooks. 

Lead Carrying Aerial Cable 

3.03 On straight line poles or inside corner poles 
where the pull of the wire is away from 

the pole, use a single drive hook to support the 
drop wire. 

3.04 On jointly used poles or poles which are 
likely to become jointly used, drop wires, 

may be distributed from guard arm hooks where 

LASHED OR RING 
SUPPORTED CABLE 

I TRANSPOSE ARRANGEMENT SHOWN ABOVE , WHEN 
TERMINAL IS LOCATED ON LEFT SI DE OF POLE 

2 THESE DRIVE HOOKS MAY BE USED FOR RUNS TO 
BUILD INGS If PROPER CLEARANCE CAN BE OBTAINED 

3 . LOCATE TH IS DRIVE R I NG SO WIRE RUN TO TERMINAL 
WILL BE IN LINE WITH TERMINAL RINGS 

TO NEXT POLE 
OR SPAN CLAMP 

Pig. 1-Strand Mounted Terminal 

a guard arm is required to provide proper climbing 
space. 

4. PARTY-LINE TAPS ON DROP WIRE RUNS ALONG 
THE LEAD 

Tap at Intermediate Points 

4.01 To make an intermediate party tap along 
the lead, proceed as follows: 

(1) Install a 101B wire terminal on the pole 
directly below the drive hook. 

(2) Place a second drive hook on the face or 
back of the pole at the same level as the 

existing hook supporting the through drop wire. 

© American Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 
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'"""~ */ '"""~ 
/ DRIVE RINGS ' 

ON 1/8 POINTS 

NOTE: 
THESE DRIVE HOOKS 
MAY BE USED FOR 
RUNS TO BUILDINGS 
IF PROPER CLEARANCE 
CAN BE OBTAINED. 

TERMINAL 

:1 

Fig. 2-Terminal Mounted on .Cable Side of Pole 

(3) After testing to make sure the line is not 
in use, cut the through drop wire about 2 

feet from the first drive hook. The drop wire 
puller can be used to hold the wire before the 
cut is made. 

(4) Splice a piece of drop wire to the short 
end of the through drop wire supported by 

the drop wire puller. Install a drop wire clamp 
on the spliced wire and place it on the new drive 
hook on the face or back of the pole. 

(5) Place drive rings on pole and run the wire 
through them and terminate the two ends 

of the through drop wire on the binding posts 
of the wire terminal. Terminate the bridging 
drop wire in the wire terminal on top of the 
through wire connections. The complete party 
line tap is illustrated in Fig. 9. 

Page 2 

TO STATION' 

' ' ' ' 

v~·· · _, .. 
TO NEXT POLE 

OR SPAN CLAMP 

NOTE : 
THESE DRIVE HOOKS 
MAY BE USED FOR 
RUNS TO BUILDINGS 
If PROPER CLEARANCE 
CAN BE OBTAINED. 

/TO STATION 

LASHED OR RING 
SUPPORTED CABLE 

TO NEXT POLE 
OR SPAN CLAMP 

TERMINAL 

Fig. 3--Termlnal Mounted on Fa~• or Back of Pole 

Tap at End of Run 

4.02 If the drop wire run along the lead is to 
be extended to an additional station, proceed 

as follows: 

(1) Place a lOlB wire terminal on the pole and 
cut the existing subscriber circuit into it. 

(2) Terminate the drop wire extension in the 
101B wire terminal to make the bridging 

connection. 

(3) Splice out the existing drop loop and terminate 
it in the wire terminal. The complete 

arrangements are similar to those shown in 
Fig. 9. 
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TERMINAL 
POLE 

INTERMEDIATE 
POLE 

INTERMEDIATE 
POLE 

ISS 1, SECTION 460-300-127 

TO STATION 

' 

DISTllHBUTtON 
POLE 

1 'I OIN. APf'ROX . 

--i~-=:::a~i==i=ir--j__~--==~~-::::::~--._...,,._~ 
DRIVE HOOK 
ON Fl.CE OR 
BACK OF POLE I~ DRIVE HOOK 

OH CABLE 
SIDE OF POLE 

Fig. 4-Drop Wire Run Along lead Carrying Cable 

DROP WIRE CLAMP 

ORI VE HOOK ON 
FIELD SIDE OF POLE 

/ TAIL WIRES OF 

SLACK WIRE 

TO STATION# // ~~~~P~N~u~;I~:,::~~~~ 

,, 
TO STATION 

Fig. 5-Dlstrlbuting Wires From Pole Other Than 
Terminal 

4.03 In disconnecting a party line tap, lift its 
termination in the 101B wire terminal. Tag 

and cap the free end of the wire and bend it back 

NOTE: 

{SEE NOTE) 

TAIL WIRES OF CLAMPS PULLING 
AGAINST SHANK OF DRIVE HOOK. 

Fig. 6--Turnlng Outside Corner 

upon itself about the lower ring and tape securely 
to the supporting wire. 

5. RUNNING DROP WIRE PAST CABLE TERMINALS 

5.01 Avoid drop wire runs past a cable terminal 
by endeavoring to obtain a reassignment to 

a nearer terminal. 

Page 3 
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5116 IN. GALV STOVE 
BOLT WITH SO NUT* 

SHAKE PROOF 
LOCKWASHER * 

STREET 
LIGHTING POLE 

* THESE ITEMS ARE FURNISHED 
WITH THE SIGN BRACKET 

Fig. 7-Attachment to Type 170 Sign Bracket 

5.02 Where a disconnected drop wire passing a 
terminal is to be reused, obtain an assignment 

to the nearer terminal if practicable. 

6. ATTACHING DROP WIRE TO METAL TROLLEY OR 
STREET LIGHTING POLES 

6.01 Drop wire attachments to metal trolley, 
traffic signaling, or street lighting poles 

should be avoided. However, if it is unavoidable, 
refer the case to your supervisor for specific 
approval before attachments are made. 

Installation 

6.02 Attach drop wire to metal street lighting, 
traffic signaling, or trolley pole by means 

of a drop wire hook fastened to a type 170 or 188 
sign bracket as illustrated in Fig. 7 and 8. The 
diameter of the pole determines the type of sign 
bracket to be used, as follows : 

Type of Sign Bracket Diameter of Pole 

2-170 1-7 /8 to 3 inches 

3-170 3 to 4 inches 

4-170 4 to 5 inches 

6-188 5 to 8 inches 

10-188 8 to 12 inches 

6.03 Only one drop wire shall be attached to a 
sign bracket. 

Page 4 
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5116 IN X ! -114 IN 
GAL\/ STOV E BOLT 
WITH SQUARE NUTJt 

TROLLEY POLE 

(SIZE) 188 SIGN 

BRACK ET ATTACHED 
TO LARGE POLE 

SHAKEPROOF 
LOCK WASHER* 

j:;=~?lz.?Z;z~~;ff REMOVE SHARP 
EDGES WITH FILE 
AFTER BREAKING 
OFF BAND 

SHAKEPROOF 
LOCKWASHER* 

DROP WIRE HOOK 

LOC K WASHER* 

5116 IN.- 18X3/4 IN 
MACHINE SCREW Jt-

BRACKE:T ATTACHED *THESE ITEMS ARE 
TO SMALL POLE FURNISHED WITH THE 

SIGN BRACKET 

(SIZEl18851GN ~ 

Fig. 8-Attachment to Type 188 Sign Bracket 

TO NEXT POLE 

NOTE : 

WIRE 
SPLICE 

31N 

61 N. 

(SE E NOTE) 

1018 WIRE TERMINAL ( ATTACH 
WITH TWO NO. IOX I IN. LG. R.H . 
GALV. WOOD SCREWS). 

/ 
/ 

TO STATION 

" 
TO NEXT POLE 

... 
TO STATION 

DRIVE HOOK ON FACE 
OR BACK OF POLE 

Fig. 9-Completed Party Une Tap 
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lllL SYSTEM NACTICES 
Plant Serles 

SECTION 460-300-129 
Issue 1, December 1969 

AT&TCo Standard 

DROP AND BLOCK WIRE-DISCONTINUANCE OF SERVICE 

1. GENERAL 

1.01 This section outlines methods for disposing 
of drop wire at customer building and pole 

on discontinuance of service. 

2. STATION PROTECTOR OR CONNECTING BLOCK 
LEFT IN PLACE 

2.01 Where station protector or connecting block 
is not to be removed, do not disconnect .the 

outside drop at the customer building. 

3. STATION PROTECTOR OR CONNECTING BLOCK 
REMOVED AND DROP WIRE LEFT IN PLACE 

3.01 Where drop loop terminates on station 
protector or connecting block inside the 

subscriber building, disconnect the drop at station 
protector or connecting block and pull it out of 
the building entrance hole. Secure wire as shown 
in Fig. 1. 

3.02 Where drop wire is terminated in a station 
protector located on outside of building 

proceed as follows: 

(1) Disconnect drop, ground, and station wires 
at the protector. 

(2) Tape and secure wire as shown in (Fig. 2). 

3.03 Where station protector or connecting block 
is used as a bridging point for two or more 

party-line stations and one station is to be disconnected, 
disconnect only the associated station wiring at 
the bridging point. Secure the free end of wire 
in one of the following ways: 

(a) Lay free end of wire back on itself about 
the nearest ring and secure to supporting 

wire with friction tape. 

(b) Tape the free end of wire with friction tape 
and secure with inside wiring nails or staples. 

If all the party-line stations are to be disconnected 

Fig. 1-Terminatlng Drop Wire When Protector is 
Removed 

at the same time, dispose of the drop loop in 
the manner outlined in 3.01 and 3.02 for single 
station installations. 

4. STATION EQUIPMENT TO BE REMOVED BUT NO 
ACCESS TO STATION PROTECTOR OR CONNECTING 
BLOCK 

4.01 Cut drop wire at entrance hole. Serve and 
tape the free end as shown in Fig. 1. 

0 Americsn Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 
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Fig. 2-Terminating Drop and Station Wiring When 
Protector is Removed 

S.. DROP AND BLOCK WIRE DISCONNECTS AT POLE 

5.01 Suitable tags, locally provided, are wrapped 
around the ends of disconnected drops as a 

means of identifying each drop in connection with 
plant orders to restore service. The tag should 
indicate the address of the customer served and 
other pertinent information as determined by local 
service practices. 

5.02 The top nuts of the binding posts which are 
vacated by disconnected drops, should be 

turned down fingertight . 

5.03 Where a cable pair becomes spare on 
disconnecting a drop and it appears in a 

cross connecting terminal in the cable run, the 
associated cross connection should be removed in 
accordance with local instructions. 

Page 2 

6 . PLACING B DROP WIRE CAP ON END OF 
DISCONNECTED DROP WIRE 

6.01 Fig. 3 shows the procedure for placing the 
B Drop Wire Cap. 

7 . DISCONNECTING DROP WIRE AT DISTRIBUTION 
CABLE TERMINALS 

7.01 Pole Mounted Terminals: Dispose of 
connected drop as follows: 

(1) Pull the free end of wire out of the 
terminal. 

(2) Lay wire back on itself at the first ring 
below the terminal , tag and cap the free 

end and then secure the free end to the 
supporing part of the wire (Fig. 4). 

7.02 Strand and Sheath Mounted Terminals: 
Dispose of disconnected wire at 49-, N-, 

and T-type terminals as follows: 

7.03 

(1) Pull free end of wire out of the terminal. 

(2) Lay wire back on itself at the wiring 
ring, which will allow the free end to 

fall outside the terminal wiring rings. 

(3) Tag and cap the wire end and secure it 
to the supporting part of the wire as 

shown in Fig. 5. 

Wall Mounted Terminals: 

(a) Vertically Mounted Terminals: Dispose 
of disconnected drop in the manner described 

in 7.01 for pole-mounted terminals. 

(b) Horizontally Mounted Terminals: Dispose 
of disconnected drops in the manner 

described in 7.02 for strand mounted terminals . 
The completed operation is shown in Fig. 6. 

8. DISCONNECTING DROP WIRE AT WIRE TERMINALS 

8.01 Party Line Taps in Drop Wire Runs Along 
a Lead: Pull the free end of wire out of 

the wire terminal , tag and cap it and secure to 
the supporting part of the drop as shown in Fig. 
7. If the party line extending beyond the wire 
terminal pole is disconnected, treat its free end at 
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8 DROP WIRE CAP 

WRAP IDENTIFICATION 
TAG AROUND WIRE END 

DROP WIRE 

PRESS CONDUCTORS TOGETHER 

TAGGED WIRE ENO 
INSERTED IN CAP 

DROP WIRE 

TAPE WRAPPING AROUND 
OPEN ENO OF CAP 

DROP WIRE 

TAPE WRAPPING SECURING 
FREE ENO TO SUPPORT 

PART OF DROP WIRE 

Fig. 3-Disposition of Disconnected Drop Wire 

ISS 1, SECTION 460-300- 129 

TAGGED ANO 
CAPPED WIRE ENO 
SECURED TO THE 
SUPPORTING PART 
OF THE DROP WIRE 

BENO BACK 
DISCONNECTED DROP 
WIRE AT FIRST RING 

I I, 
,-r--,,..___ N TYPE TERMINAL 

Fig. 4-N-Type Terminal, Pole Mounted 

BEND BACK DISCONNECTED WIRE 
AT RING WHICH WILL PERMIT 
CAPPED WIRE ENO TO FALL 
BEYOND THE TERMINAL END. 

TAGGED AND CAPPED ENO 
SECURED TO SUPPORTING 
PART OF DROP WIRE . 

Fig. 5-49-Type Terminal, Strand Mounted 

this point the same as for the intermediate party 
line. 

8.02 Drops from Open Wire Lines: Pull 
disconnected drop from the wire terminal 

mounted on the crossarm or pole. Lay wire back 
on itself at drive ring located below the wire 
terminal, tag and cap the free end and secure it 

Page 3 
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N TYPE TERMINAL 

L 

BEND BACK DISCONNECTED WIRE 
AT THE RING WHICH Will PERMIT 
THE FREE WIRE ENO TO FALL 
BEYOND THE TERMINAL END . 

TAGGED ANO 
CAPPED WIRE END 
SECURED TO THE 
SUPPORTING PART 
OF THE BRIDLE WIRE . 

Fig. 6-N-Type Terminal Wall Mounted 

TAGGED AND CAPPED 
WIRE END SECURED 
TO THE SUPPORTING 
PART OF THE DROP WIRE 

BEND BACI< 
DISCONNECTED 
DROP WIRE AT RING 

10182 
WIRE TERMINAL 

I I 

Fig. 7-101-Type Wire Terminal, Pole Mounted 

Page 4 
4 Pages 

to the supporting part of the drop as shown in 
Fig. 8. 

9. DISCONNECTING DROP WIRE AT 116-TYPE 

PROTECTOR 

9.01 Where, for purposes of protection, a drop 
wire is connected through a 116-type protector 

to a cable distribution terminal , disconnect the 

IOIB2 WIRE TERMINAL 

BEND BACK DISCONNECTED 
BRIDLE WIRE AT RING 

Fig. 8-Wire Terminal Mounted on Crossarm 

bridle cross connection wire at the cable terminal. 
Pull the free end of the bridle wire out of the 
terminal and tag, cap, and support it as described 
in Part 7. 

10. DISCONNECTING DROP WIRE AT CROSS 
CONNECTING TERMINALS 

10.01 Disconnect the drop wire and tag and cap 
the end. Bend the wire back on itself 

and secure the free end inside the terminal. 

11 . TAPING END OF DISCONNECTED DROP WIRE 

11.01 Where B drop wire caps are not available, 
wire ends may be taped with friction tape. 

TCI Library: www.telephonecollectors.info



BELL SYSTEM PRACTICES 
Plant series 

SECTION 460-300.131 
Issue 1, December 1969 

AT& TCo Standard 

MULTIPLE DROP WIRE 

PLACEMENT 

1. GENERAL 

1.01 This section covers methods for placing 
multiple drop wire in spans and on building 

walls. 

2. MULTIPLE DROP WIRE RUNS ON BUILDINGS 
(Fig. 1) 

2.01 First Building Attachment: Use a drop 
wire hook as the first building attachment 

for multiple drop wire in pole-to-house spans. 
Attach hook to masonry walls. with 5/16 by 1-3/4 
inch hammer drive anchor; and to wood, stucco on 
wood, and metal on wood walls with No. 18 RH 
galvanized wood screw 2-1/2 inches or longer. The 
screvi1should penetrate the house studding at least 
1-1/4 inch. Only one multiple drop wire should 
be supported on a drop wire hook. 

8 MULTIPLE 
DROP WIRE 

Fig. 1-Complete Wire Run on Building 

2.02 Second Building Attachment: Clamp the 
cable to ·the wall close to the drop wire 

hook attachment with a No. 9 cable clamp. Attach 
clamp to walls as follows: 

Wood walls-1-1/2 inch No. 14 galvanized RH 
wood screws 

Masonry walls-1/4- by 1-inch hammer drive 
anchor 

Stucco on wood } 
Metal on wood 2-inch No. 14 galvanized 
Rigid composition RH wood screw 

2.03 Intermediate Building Attachments: Use 
5/8-inch drive rings about 3 feet apart as 

intermediate attachments. It will be necessary to 
spread the opening in the rings slightly in order 
to insert the multiple drop wire. 

2.04 Last Building Attachment: Place a No. 
9 cable clamp on the multiple drop wire 6 

inches from point of entrance to protector, wire 
terminal, or building after pulling the wire taut in 
the ring run. Attach clamp to wall as indicated 
in 2.02. 

2.05 The multiple drop wire may be terminated 
in 6-pair wire terminal or 6-pair protector 

on the outside wall or inside the building. 

3. PLACING D DROP WIRE CLAMPS ON MULTIPLE 
DROP WIRE 

3.01 The D clamp is designed primarily for use 
on multiple drop wire. It consists of two 

identical semicircular shells and two flat wedges 
held together by a tail wire. 

C American Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 

TCI Library: www.telephonecollectors.info



SECTION 460-300- 131 

3.02 Install the clamp on the wire in the following 
manner: 

(1) Interlock the two shells on the wire with 
the large ends toward the span. 

(2) Press the shells together and slide the 
wedges into the tab rails on the sides of 

the shells. Tap the wedges with pliers to seat 
them firmly . 

(3) Place the tail wire over the drive hook or 
drop wire hook (Fig. 2). 

Fig. 2-D Drop Wire Clamp Assembled on Wire 

4. TERMINATING MULTIPLE DROP WIRE IN CABLE 
TERMINALS 

4.01 Remove the outer jacket and glass yarn tape 
back to the first of the three drive or bridle 

rings associated with a pole- or wall-mounted 
terminal. For sheath-mounted terminals, stop jacket 
at terminal wiring ring nearest the pole. Fan out 
the pairs, run them through the rings, and terminate 
them in the terminal in the manner followed for 
block wire . 

S. TERMINATING MULTIPLE DROP WIRE IN 116-TYPE 
PROTECTORS 

5.01 The 116C protector can be used with multiple 
or individual drop wires. It contains twelve 

Page 2 
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2AlA or 2B2-type protector units, six pairs of line 
terminals, and two terminals for signal ground 
connections. 

5.02 The 116A (MD) protector is equipped with 
a housing which is similar to that of the 

10-pair N-type distribution terminals. 

5.03 Insert the multiple wire or separate drop 
wire into either end of the protector as 

desired. It will greatly facilitate conductor 
terminations if the end of the wire is stripped of 
its outer jacket before inserting the wire into the 
protector housing. 

5.04 All drop wire conductors should be terminated 
during the initial installation. Place the 

individual wires under the bottom nut of each 
binding post. Station wires entering the protector 
through the wire holes are terminated between 
the washers below the top nut. The signaling 
ground terminals are bonded internally to the 
protector ground terminal. 

6. INSTALLING 60· TYPE FUSES ON 116-TYPE 
PROTECTORS 

6.01 Sneak current fuses, when specified, may 
be added to the 116-type protector. A 14A 

fuse holder is used to mount the 60-type fuse on 
the protector .. 

7. TERMINATING MULTIPLE DROP WIRE IN 1048 
WIRE TERMINALS 

7.01 A 6-pair wire terminal similar in design to 
the 116C protector is used where station 

protectors are not required. The terminal block 
is similar to the block in the 116C protector except 
for the omission of the protector units and ground 
clamp. The wiring of the wire terminal will be 
the same as for the 116C protector, except, that 
the ground wire connection when required for 
station ringers is made on one of the ground posts. 
Use a No. 14 ground wire for this purpose. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 460-300-134 
Issue 3, May 1972 

DEDICATED PLANT­

WIRING ACCESS POINTS 

1. GENERAL 

1.01 Under the dedicated plant plan, a pair 1s 
permanently assigned to a specific residence 

or non-key business address from a central office. 
Once dedicated, the pair will remain permanently 
assigned to a customer's location, whether working 
or idle. 

1.02 This section is reissued to add information 
on the: 

e UP-1248 cable closure 

e B and C bond clamps and WE-1 cable tie 

e Restoring previously used IN cable pair. 

1.03 Subscriber drop, block, or buried service 
wires should not be terminated in an access 

point; they should be terminated in distribution 
terminals. 

1.04 Access points can be distinguished from 
control points by: 

(a) A green B cable tie placed around the 
EXPRESS cable of a strand-mounted access 

point (Fig. 2). A red B cable tie identifies a 
control point (Fig. 4). 

(b) A marker with a letter A on a green 
background installed on pole- and wall-mounted 

closures, building cabinets, and buried closures 
identify access points. Control points are identified 
by a letter Con a red background. 

1.05 Control points are under administrative 
control of the engineer of outside plant, 

and all pair connections in control points are made 
under engineering work orders. 

1.06 Access points have been designed so that 
Telephone Company personnel entering an 

access point will find the OUT cable pairs placed 
through the rear holes of the wiring brackets, and 
the method of connecting the IN and OUT pairs 

the same regardless of the type of closure. This 
has been done to facilitate good housekeeping. 
The closure should always look neat after the 
workman leaves the job. 

1.07 When piecing-out cable pairs, do not change 
colors. Always use wire of the same color 

and gauge as the cable pair being pieced-out. 

1.08 A talk pair is provided for calling testboard 
and other locations which will reduce test 

pick damage to the conductors. 

2. DEFINITIONS 

2.01 Acce&S Points provide a means of connecting 
pairs in distribution cables to spare pairs in 

main or branch feeder cables. Cables entering 
access points from the central office or a preceding 
control point are termed IN or EXPRESS cables 
(Fig. 1). Cables leaving access points toward 
subsctibers are termed OUT cables. Cables which 
originate in the access point assume the address 
of the access point, and the cable pair numbers 
assigned to the pairs in these cables begin at one 
(1) and continue up to the total number of pairs 
originating at this location. EXPRESS feeder 
cables leaving access points do not change designations. 

2.02 •Continuous PIC Sheath Count provides 
binder group identification by the use of 

colored wire ties installed at the time of construction 
of the access point. Table A lists an example of 
continuous PIC sheath count in an access point with 
one or more IN and OUT cables. 

2.03 A workman visiting the following types of 
access points will find that the OUT cable 

units have been positioned in the wiring brackets 
and identified by a continuous PIC sheath count. 
The access point may have a number of pairs 
connected or no pairs connected. 

(a) Strand-Mounted Access Po.int-The lBl 
closure (Fig. 2) is used as a strand-mounted 

access point. 

© American Telephone and Telegraph Company, 1972 
Printed in U.S.A. Page 1 
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SECTION 460-300-134 

TO CO 

MAIN FEEDER CABLE 

LATERAL CABLE 
(CONTROL POINT IN CABLE) THROUGH FEEDER 

CABLE 

CONTROL 
POINT BRANCH FEEDER CABLE 

(ACCESS POINT IN CABLE) ACCESS 
POINT IN 

CABLE 
BRANCH FEEDER CABLE 

(CONTROL POI NT OUT CABLE) DISTRIBUTION CABLE 

ACCESS 
POINT 

(ACCESS POINT OUT CABLE) 

DISTRIBUTION 
TERMINALS 

Fig. 1-Simplified Dedicated Plant Distribution System 

(b) Pole- and Wall-Mounted Acce!iW Point9-The 
5-type closures (Fig. 3) and the 29-type 

cabinets (Fig. 4) are used to enclose pole- and 
wall-mounted access points. 

(c) Access Points in Buried Plant-The L 
backboard (Fig. 5), the M backboard (Fig. 

6), and the N backboard (Fig. 7), used in 
conjunction with the G, H, UP-1200, and UP-1248 
cable closures, respectively, are used for access 
points in buried plant. The UP-1248 cable closure 
(Fig. 8) supersedes the UP-1200 cable closure 
and is used to enclose large PIC cable splices, 
to house access and control points, and to house 
CCTV (close circuit television) equipment. 

(d) B or C Bond Clamp (Fig. 9 and 10): Used 
to bond the metallic shield of PIC cables to 

the ground bracket of the closure (Fig. 11). 

(e) WE-1 Cable Tie (Fig. 11): Used to secure 
the cables to the ground bracket assembly .• 

3. IDENTIFYING SPECIAL CIRCUITS 

3.01 When cable pairs are used for special services, 
it will be necessary to identify the circuits 

at the time the pairs are connected by wrapping 
a red warning marker tape around each B wire 
connector as shown in Fig. 3. 

Page 2 

3.02 When disconnecting the special service pairs, 
remove the red warning marker tape from 

the B wire connectors. 

4. CONNECTING 

4.01 The procedures for connecting the IN and 
OUT cable pairs in an access point are the 

same in each type of closure and are designed to 
eliminate unnecessary handling of pairs once they 
are connected, promote good housekeeping, and 
provide easy identification; therefore, it is important 
that the procedures outlined in this section be 
followed. 

Cable End Location or Locations Fed by Stub Cable 

4.02 Loosen the B cable tie and select the assigned 
IN pair. 

4.03 Cut the assigned IN pair as close to the 
acetate container as possible. 

Note: If the wrong pair is cut, splice with 
same color wire and insert each conductor in 
a B wire connector and press. Replace the 
pair within its binder group. 

4.04 Pull the assigned IN pair from the binder 
group and place in the front wiring bracket 
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TABLE A 

EXAMPLE OF A CONTINUOUS PIC SHEATH COUNT IN AN ACCESS POINT 

OUT CAllLES' IN CABLES' 

CABLE CONTS 
COLOR OF CABLE CONTS COLOR OF 

CABLE PIC BINDER WIRE ON CABLE PIC BINDER WIRE ON 
NO. SHEATH GROUP PIC SHEATH CONTS GREEN NO. SHEATH GROUP PIC SHEATH CONTS GREEN 

COUNT COUNT BINDER COUNT COUNT BINDER 

1 1-25 BL-W 1-25 BL-W 1 1-25 BL-W 1-25 BL-W 
1 26-50 0-W 26-50 0-W 1 26-50 0-W 26-50 0-W 
1 51-75 G-W 51-75 G-W 1 51-75 G-W 51-75 G-W 
1 76-100 BR-W 76-100 BR-W 1 76-100 BR-W 76-100 BR-W 

2 1-25 BL-W 101-125 S-W 1 101-125 S-W 101-125 S-W 
2 26-50 0-W 126-150 BL-R 1 126-150 BL-R 126-150 BL-R 
2 51-75 G-W 151-175 0-R 1 151-175 0-R 151-175 0-R 
2 76-100 BR-W 176-200 G-R 1 176-200 G-R 176-200 G-R 

3 1-25 BL-W 201-225 BR.-R 2 1-25 BL-W 201-225 BR-R 
3 26-50 0-W 226-250 S-R 2 26-50 0-W 226-250 S-R 
4 1-25 BL-W 251-275 BL-BK 2 51-75 G-W 251-275 BL-BK 
4 26-50 0-W 276-300 0-BK 2 76-100 BR-W 276-300 0-BK 

2 101-125 S-W 301-325 G-BK 
2 126-150 BL-R 326-350 BR-BK 
2 151-175 0-R / 351-375 S-BK 
2 176-200 G-R 376-400 BL-Y 

Notes 1: OUT cable number and pairs are: (1)100-pair, (2)100-pair, (3)50-pair, (4)50-pair. 

2: IN cable number and pairs are: (1)200-pair and (2)200-pair. 

hole (Fig. 12) corresponding to the assigned OUT 
cable pair to which it is to he connected. Do not 
remove the OUT cable pair from the rear hole 
of the wiring bracket. 

4.05 Remove the OUT cable pair from the single 
wire tie. 

4.06 Cut the assigned IN pair to the same length 
as the assigned OUT pair and connect with 

a B wire connector. If for any reason the IN 
pair is shorter than the OUT pair, piece out the 
IN pair (Part 5). Do not cut the OUT pair. Use 
only a B connector presser or pneumatic presser 
for crimping the B wire connectors. 

4.07 Tighten the single wire tie on the remaining 
unconnected pairs of the OUTbinder groups. 

4.08 Secure the capped spare binder groups to 
the bottom of the closure by tightening the 

B cable tie. 

loop-Through locotlons and Strand-Mounted Closures 

4.09 Select the IN cable pair from the preferred 
count and cut the pair at the butt of the 

cable away from the central office side of the 
closure. 

4.10 Repeat 4.04 and 4.06 for placing and 
connecting the assigned IN cable pair. 

5. PIECING-OUT 

OUT Cable Pair 

5.01 If for any reason the OUT cable pair is 
too short to reach an assigned wiring bracket 

hole, piece out the conductor as follows. Use wire 

Page 3 
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POLYETHYLENE SHEATH 
INSTALLED AROUND EXPRESS 

PAIRS (ACCESS POINT) 

IN AND OUT PAIRS 
CONNECTED WITH 

PREFERRED 
COUNT 

CUT PREFERRED COUNT 
PAIRS TO BE CONNECTED 
AT THIS LOCATION 

B WIRE CONNECTORS PAIRS TWISTED TO 
PREVENT SPLITTING 

TALK PAIR CONNECTED 
TO TERMINAL BLOCK 

Fig. 2-IB I Closure 

having the same colored insulation and gauge as 
the cable pair. 

(a) Cut the OUT cable pairs even. 

(b) Insert the tip conductor and the like-colored 
piecing-out wire in a B wire connector and 

press. 

(c) Insert the ring conductor and the like-colored 
piecing-out wire in a B wire connector and 

press. 

(d) Route the OUT cable pair through the 
assigned rear hole of the wiring bracket 

and apply from four to six tight twists as close 
to the bottom of the wiring bracket as possible. 
This prevents pair splitting. 

(e) Cut the piecing-out wire to the same length 
as the other unconnected pairs of the binder 

group. 

.L"v Cable Pair 
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5.02 The procedures for piecing-out the IN cable 
pair are identical to the procedures outlined 

in 5.01, except cross-connecting wire may be used 
as the piecing-out wire if no wire having the same 
colored insulation or gauge as the IN cable pair is 
available. Never use an odd-eolored wire. 

5.03 Route the pieced-out wire through the 
distributing rings, binder group identification 

tie, and the front hole of the wiring bracket 
corresponding to the assigned OUTcable pair. 

5.04 Connect the assigned IN cable pair and the 
OUT cable pair using B wire connectors. 

.... ECING-OUT AND RESTORING PREVIOUSLY USED 
INCAal.E PAIR WITHIN BINDER GROUP FOR FUTURE 
USE 

5.05 Remove the disconnected IN cable pair from 
the .front hole of the wiring bracket. 

5.06 Obtain a length of piecing-out wire having 
the same colored insulation and gauge as 

the disconnected IN cable pair. If no wire with 
tbe aame colored inaulation or gauge as tbe IN 

TCI Library: www.telephonecollectors.info



SPECIAL SERVICE 
WARNING MARKERS 

CAPPED SPARE 
IN CABLE 
BINDER GROUP 

Fig. 3--5-Type Closure (Polo Mounted) 

155 3, SECTION 460-300-134 

PIECED OUT 
IN PAIRS 
CONNECTED WITH 
B WIRE 
CONNECTORS 

SINGLE 
WIRE TIE 

TPA 506028 

Pago 5 
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TPA 470373 

TALK PAIR 
TERMINALS 

CAPPED UNASSIGNED 
IN CABLE BINDER GROUPS 

Page 6 

Fig. 4-29-Type Cabinet (Wall Mounted) 
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OUT CABLE SIDE 

ASSIGNED IN PAIRS 
ROUTED THROUGH 
HOLE IN BACKBOARD 

ASSIGNED IN CABLE 
PAIRS THROUGH 
FRO.NT HOLES OF 
WIRING BRACKET 

Fig. 5-1.-Backboard 

155 3, SECTION 460-300-134 

SIDE VIEW 
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SECTION 460-300-134 

Fig. 6-M-Backboard 

Page I 

cable pair is available, use crot11rCOnnecting wire 
for piecing ouL Do not substitute an otJd.colored 
wire. 

5.07 Splice the piecing-out wires t.o the disconnected 
IN cable pair using B wire connect.ors. 

5.0I Clear ends of pieced-out pair using B wire 
connect.ors, then rest.ore the pieced-out pair 

within its original binder group and secure within 
the unassigned IN cable pairs with a B cable tie .• 

6. TALKING CIRCUIT 

6.01 The terminal block, installed at the time of 
construction, provides the workman with a 

talking circuit for calling the test desk, etc. 

6.02 Detailed instructions covering the use of 
specific types of handsets are covered in 

other sections. 
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SINGLE 
WIRE TIE 

UP1248 
CABLE 
CLOSURE 

155 3, SECTION 460-300-134 

TWISTEO 
PAIR 

TALK PAIR 

NOTE : 
HINGED DOOR 
OMITTED FOR 
CLARITY 

, ... , 
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Fig • ....-.UP-1248 Cable Closure Equipped With N Backboardil 

Page 10 

N BACKBOARD 

GROUND 
BRACKET 
ASSEMBLY 

HINGED DOORS 
REMOVED 
FOR CLAR ITY 
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B BOND CLAMP 

C BOND CLAMP 

Fig. ,_.... and C Bond ClamP41 
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00 NOT 
REMOVE 
CORE 
WRAP 

STEP I 

WRAP WITH 
TWO HALF-LAPPED 
LAYERS OF VINYL 
TAPE BEFORE 
PLACING 
CLAMP 

Paee 12 

CUT 
SHEATH 
ANO SHIELD 
WITH 
TABBING 
SHEARS 
ONLY 

STEP 4 

STEP 2 

TWO TURNS OF 
VINYL TAPE 
STICKY SIDE 
OUT PUSHED 
DOWN BETWEEN 
SHIELD ANO 
CABLE CORE 

STEP 3 

PLACE 
INNER CLAMP 

BETWEEN 

CORE WRAP 
AND SHIELD AND 
SHEATH 

·"'-~~-REMOVE CORE WRAPPER 

STEP 5 

Fig. 1~1acing Band ClamH 

AND PLACE BINDER GROUP 
IDENTIFICATION TIES 
(FIG . 33) 

OUTER CLAMP PLACED 
(PLACE FLAT WASHER, THEN 
LOCKWASHER, ANO NUT) 

TIGHTEN HEX-HEAD NUT 
SECURELY WITH 216B TOOL 
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TIGHTEN NU T 
SECURELY WITH 

2168 TOOL 

Fig. 11--.Cable Installed In Closu ... 

ASSIGNED IN CABLE 
PAIRS ENTER TH ROUGH 
FRONT HOLE OF 
WIRING BRACKET 

BINDER GROUP 
IDENTIFICATION 

ISS 3, SECTION 460-300-134 

OUT CABLE PAIRS 
ENTER THROUGH 
REAR HOLE OF 
WIRING BRACKET 

Fig. 12-A11lgned .IN"Cable Pair Routed Through Front Holes of Wiring Bracket 

P09913 
13P099s 
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BELL SYSTEM PRACTICES 
Plant Serles 

SECTION 460-300-140 
Issue 1, Decemlter 1969 

AT&TCo Standard 

WIRE TERMINALS 

MULTIPLE LINE WIRES 

1. GENERAL 

1.01 Where a wire terminal or protector is to 
be installed on new wire, leave sufficient 

slack in the conductors at the time the new wire 
is being placed for proper installation of the 
terminal. Slack is provided by cutting out a section 
of the support wire and splicing the remaining 
ends of the support wire together. A wire terminal 
is installed on existingmultiple line wire by splicing 
slack into the conductors. Be sure to maintain 
the color of conductors when providing slack. Cut 
only the conductors being terminated; the others 
can be placed in a B Cable Guard through the B 
Wire Bracket or behind the terminal. 

1.02 A 116-type protector should be grounded as 
follows: 

(a) To a cable strand or power multigrounded 
neutral wire with B Ground Wire. 

(b) To the support wire of multiple line wire 
with a 109 Construction Wire or 109 Steel 

Line Wire. 

2. LOCATING ON SUPPORT WIRE OF MULTIPLE 
LINE WIRE 

2.01 Installation of 104IJ2..6 Wire Terminal or 
116D2B-6 Protector 

(a) Place a B Wire Adapter about 5 inches from 
the end of the wirevise or sleeve deadending 

the support wire. Do not remove the insulation 
from the support wire before placing the wire 
adapter. The wire adapter is installed as follows: 

(1) Place the 3-wire set first, starting at the 
center which is marked by paint, as shown 

in Fig. 3. Place the 3-wire set (gauge by 
eye) on the support wire so that it is centered 
at the terminal clamp nearest the pole (Fig. 1). 
Wrap the set so it is spiraled around the 

DOUBLE THICKNESS r-. 1) OF LASHED CABLE 
\ SUPPORTS 

I ,, ~ 5 IN. r--I / B WIRE ADAPTER 

; 
1c:·~~"~: - c:J(/, c-.t~1 ..... , ..... ,~ ,, ; ,~ ~ 

1 L . . . . -·- - ·-·--- r'" 5 wRAPs 
~ 0 VINYL lAPE 

1.---:J B~;DL~-:R~l0482-6 WIRE TERMINAL 
OR DROP WIRE OR 116028-6 PROTECTOR 

B GROUND WIRE (REQUIRED FOR 
116028-6 PROTECTORS ONLY) 

Fig. 1-Multlple line Wire Deadend 

17\:f-l DOUBLE THICKNESS 

11 \ l.'o. 1N .___, /LASHED CABLE suPPORTS 

.... . .. ~ j:' \ll I ;; ;::E"1 ADAPTER 

..... ,,..,,$.7° ~~- -L.~ ~-- - · •. .!-'" '\-~·--
, _ 5 WRAPS 

I IN. B r I 1; ' D VINYL TAPE 
CABLE GUARD \ ' .. . ! 109 I0482-6 WIRE TERMINAL 

CONSTRUCTION OR 116028-6 PROTECTOR 
WIRE 

DETAIL OF GROUND CONNECTION 
WHEN VERTICAL GROUND IS PRESENT 

Fig. 8 · At Multiple Line Wire Intermediate Pole 

Fig. 2-At Multiple line Wire Intermediate Pole 

support wire from the center out to the ends 
in each direction at once using the thumb 
and forefinger of each hand. Be sure that 
the ends are snapped into place over the 
support wire. 

© American Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 
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SECTION 460-300-140 

BLACK PAINT- 109 WIRE 
GREEN PAINT - 120 WIRE 

Fig. 9 . Installation of B Wire Adapter 

Fig. 3-lnstallation of B Wire Adapter 

(2) Place the second 3-wire set for 120 size 
or first 2-wire set for 109 size next to 

the first 3-wire set, being sure to match the 
paint marks at the center so the ends will 
be approximately even. It is installed in a 
similar manner to the 3-wire set. 

(3) Place the last 2-wire set in the gap left 
between the other sets and match the 

paint marks so the ends will be about even. 
Install as described in (1). 

(b) Start the second B Wire Adapter on the 
support wire with the paint mark about 3 

inches from the end of the first B Wire Adapter 
so that it is centered at the far terminal clamp. 
(Fig. 1). 

(c) Cut off the buckles from a pair of lashed 
cable supports and fold in half to obtain 

double thickness. Bend straps over the wire 
adapter on support wire with ends pointing down 
(Fig. 4). 

(d) Hold the terminal in proper alignment with 
support wire, and tighten the bolts of the 

terminal clamps with the C Socket Wrench or 
N Cable Terminal Wrench. Take up alternately 
on the two bolts of each clamp. 
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@INSERT STRAPS IN TERMINAL 
CLAMPS AND PULL TIGHT WITH 
PLIER. SNUB STRAPS BY BENDING 
UPWARDS AGAINST CLAMPS. 

CD BACK OFF SOL TS OF TERMINAL 
CLAMP AS FAR AS POSSIBLE 
WITHOUT DISENGAGING THE NUTS. 

Fig. ~nserting Cable Supports in Terminal Clamps 

THREE .INNER 
TAI L S 

STEP I 
CUT TAILS OF STRAP 

AS SHOWN 

STEP 2 
BENO OUTSIDE TAIL 
OVER THE ENOS OF 

THE THREE INNER TAILS 

STEP 3 
PRESS THE FORMED 

STRAP AGAINST THE 
TERMINAL CLAMP 

Fig. S-Terminating Cable Supports 

(e) Terminate straps as shown in Fig. 5. 
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3. LOCATING ON MULTIPLE UNI Wiii POLES 

WITH I09 SUPPORT WIRE USE 1095 STEEL Sl[[Y[ 
WITH 120 USE. 134 X to9 COMB. S STEEL Sl.EEVE 

: I 

.... 

OVINYL TAPE 
SWRAPS 

116 TYfl£ PROTECTOR OR 
I04 TYPE. WIRE TERMINAL 

Ll 
21N. 

T 
5 IN. 

109 CONSTRUCTION WIRE 
(R[DUIREO FOR Ill TYi'[ 
PROTECTORS ONLY) 

Fig. 6-At Wire Deaclend Pole 

1

----A/ii_' ------­REMOYE INSULATION 
FROM SUPPORT WIRE 
BEFORE CLAMPING 

5 WRAPS OF 
0 VINYL TAPE 

116 TYPE PROTECTOR 
OR 104 TYPE WIRE 
TERMINAL 

" 

5 WRAPS Of 
D VINYL TAPE 

109 CONSTRUCT\OM 
WIRE (REQUIRED 
FOR 116 TYPE 
PROTECTORS ONLY) 

ISS 1, SIC110N ~140 

WITH K>9 SUPPORT WtRf 
US[ I09S STE£L SlUYt: 
WITH 120 USE 154 X IOI 
COMB. S STUL SL[[Yf; 

D VINYL TYP£ 
5 WRAPS 

4. LOCATING ON CABLI POUS 

4.01 Wire terminals and protectors should be 
placed on the cable suspension strand in 

such a location that they do not interfere with 
climbing space, existing aerial splices, or terminals. 

Ii 
llOU : 

MULTIP\..£ Lltl£ WIM. 
AND8NOLE WIM 
OllllTTEO FOR cu.RtTY 

Fig. 9-Pele With Strand-M-W Celtle ,.,..._. 
(•ultlple One whw and bridle wire_...... 
for chlllty) 
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TERMINAL 

DRIVE RINGS 

116 TYPE PROTECTOR OR 
104 TYPE WIRE TERMINAL 

B GROUND WIRE 
(REQUIRED FOR 116 
TYPE PROTECTORS ONLY) 

Fig. 1G-Polo With Polo-Mounted Cable Tor111lnal 
(111ultlplo lino wire and brldlo wire omitted 
for darlty} 

109 STEEL WIRE TO SUPPORT WIRE 

CABLE LASHING CLAMP OR 
STRANO GROUND CLAMP 

B GROUND WIRE 

ANY SHEATH MOUNTED 
TERMINAL 

PLACED WITH STAPLES 
(REQUIRED FOR 116 TYPE 
PROTECTORS ONLY) 

1-1/4 IN. 
DRIVE RING 

Fig. 12--Doadond Polo With S~od Cable 
Terminal 

Pago 4 
4 Pae•• 

Fig. 

CABLE LASHING CLAMP OR 
STRANO GROUND CLAMP 

•eo• TYPE TERMINAL 

S POLE SEAT 

NOTE: 
MULTIPLE LINE WIRE AND BRIDLE 
WIRE OMITTED FOR CLARITY 

11-Polo With Polo-Mounted Cross-Connecting 
Terminal (111ultlplo llno wire and bridle wire 
omitted for clarity} 

109 STEEL WIRE 

CABLE LASHING CLAMP OR 
STRANO GROUND CLAMP 

ANY POLE MOUNTED TERMINAL 

Fig. 13-Doadond Polo With Polo-Mounted Cable 
Tormlnal 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 460-300-143 
Issue 3, April 1978 

BURIED PLANT-BURIED WIRE TERMINATIONS 

CONTENTS PAGE 

1. GENERAL 

2. DISPOSITION OF UNTERMINATED PAIRS 

3. TERMINATING SERVICE WIRE-PREFILLED 
CLOSURES FOR FILLED SERVICE WIRE 

4. TERMINATING SERVICE WIRE AT CABLE 
CLOSURES 

5. TERMINATING SERVICE WIRE AT 
SUPERSEDED-TYPE CABLE CLOSURES 

6. TERMINATING SERVICE WIRE-D AND E 
BURIED WIRE TERMINALS 

7. TERMINATING SERVICE WIRE-JUNCTION 

3 

3 

4 

5 

6 

WITH AERIAL CABLE 9 

8. TERMINATING SERVICE WIRE-JUNCTION 
WITH MULTIPLE WIRE 11 

9. TERMINATING SERVICE WIRE-JUNCTION 
WITH C RURAL WIRE 11 

10. TERMINATING SERVICE WIRE-JUNCTION 
WITH OPEN WIRE 14 

11. TERMINATIONS AT CUSTOMER LOCATIONS 
14 

1. GENERAL 

1.01 This section describes methods used for 
terminating service wires at junctions with 

other types of buried plant and at customer locations. 

1.02 This section is reissued to add the following: 

• Table of Contents 

• New method of identification for buried wire 

• Information on E armored service wire 

•Information on C service wire (2- and 5-pair) 

• Information on E buried wire 

• Information on the following cable closures: 

13-Type 
14-Type 
RC4/72 
PC6/48 
PC12/55 
J 
K 
LD 
UP200 

(Fig. 5) 
(Fig. 6) 
(Fig. 8) 
(Fig. 10) 
(Fig. 12) 
(Fig. 16) 
(Fig. 18) 
(Fig. 20) 
(Fig. 22) 

Information formerly contained in Part 4 through 
Part 8 is now found in Part 6 through Part 10. 
Revision arrows used throughout this reissue will 
emphasize the most significant changes. 

1.03 The metal tape or armor of service wires 
must always be grounded to the customer's 

protector when the protector is fed from aerial or 
buried plant. The grounding is needed at customer 
locations to protect against lightning damage and 
to minimize shock or fire hazards caused by 
sustained power contact. The metal tape or the 
armor of service wires should always be bonded 
to the terminal housing at the junction with buried 
cable. 

1.04 At the older buried wire installations where 
a shield wire was used, the shield wire can 

be terminated in the same manner as recommended 
for metal tape or armor. 

1.05 Those stations which use fuseless protectors 
and which are served from buried distribution 

cable of 19- or 22-gauge that is exposed to possible 
contact with power of over 300 volts, such as in 
random separation construction or aerial plant, 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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require a fusible link in the circuit between the 
exposed cable and the station. This fusible link 
can · be provided at junctions of buried cable and 
buried service wire by terminating the buried service 
wire on the following terminal blocks: 

• 3A3-6 (MD) terminal block installed in a 
buried cable pedestal 

• 6A2-3 (A&M) terminal block installed in K-, 
E-, J-, and PC-type closures. 

• •9Al-5, 9A1A-5, 9AlB-5 terminal blocks 
installed in a PC-type closure.• 

The 24-gauge wire leads which are connected to 
the cable pair provide the fusible link. The 3A3-6 
(MD) terminal blocks can be used only in B and 
E cable closures. The 6A2-3 terminal blocks can 
be used only in K-, E-, J-, and PC-type cable 
closures. The 3A3-3 terminal block is used with 
the 49-type aerial terminal. •The 9Al-5, 9A1A-5, 
and 9A1B-5 terminal blocks are intended for use 
in the PC-type closures.• 

1.06 •After the service wires have been placed, 
the type of identification required is dependent 

only on the length of time required to retain the 
wire identity. Steps (a) and (b) outline procedures 
for identifying service wires when identity must 
be retained for less than three months. Step (c) 
outlines procedures for identifying service wires 
when identity must be retained for more than three 
months. 

(a) Using a pen or felt marker, write the 
identity of the service wire on a self-laminating 

label (obtain from T&B Company, W. H. Brady 
Company, or other companies with equivalent 
labels). 

(b) Remove the label from pad and place on 
service wire by wrapping it on itself so that 

the transparent adhesive covers the written 
identity (Fig. l).• 

(c) Hnstall TY-RAP ties and markers (obtain 
from T&B Company or other companies with 

equivalent ties and markers) on service wire as 
follows: 

(1) Twist off and retain locking head from 
nylon tie. 

Page 2 

\ 

Fig. 1-.Placing Self-Laminating Label. 

(2) Wrap the tie around the service wire 
and slip the tail through the eye of the 

grommet end and pull taut. 

(3) Slide the desired preprinted tubular markers 
on the tail of the tie, then slide the 

locking head on the tie and push snug against 
the markers (Fig. 2) .• 

Fig. 2-.Placing Tie and Marke .. 

TCI Library: www.telephonecollectors.info



1.07 The B and D cable closures are rated MD. 
Sections 631-604-203, 631-600-205, and 

631-601-201 cover the description and installation 
of the K and J cable closures used for buried wire 
terminations. The 9-type closures described in 
Section 631-600-215 can also be used, •in addition 
to the 13- and 14-type closures described in Section 
631-600-217 .• 

2. DISPOSITION OF UNTERMINATED PAIRS 

2.01 •Buried wire not in use may include new 
installations when some time may elapse 

before the buried wire is placed in service or where 
existing service is being disconnected. To avoid 
differences in potential between conductors and 
the metallic shield or armor, buried wire which is 
not in use should be protected as follows: 

(a) New installations where the wire is not 
being terminated on a station protector at 

time of placing -

(1) At station end, twist the bare conductors 
and metallic shield together and wrap with 

vinyl tape. 

(2) At end toward central office, bridge 
metallic shield or armor and conductors 

to a common ground post or, if not available, 
follow instructions in (1) above. 

OUTER 
JACKET 

METALLIC 
SHIELD 
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(b) Service disconnections where the wire 
has been terminated and existing service is 

being disconnected -

(1) At station end, leave all terminations as 
they are, but where the station protector 

is being removed, twist the metallic shield or 
armor and bare conductors together and wrap 
with vinyl tape. 

(2) At end toward central office, when the 
wire terminates on a protector, leave the 

terminations as they are. Under "Dedicated 
Plant" conditions, leave the terminations as 
they are. Under all other conditions, follow 
the instructions in (a)(2) .• 

3. .TERMINATING SERVICE WIRE-PRERLLED aOSURES 
FOR FILLED SERVICE WIRE 

3.01 Prepare service wire as shown in Fig. 3. 

Note: Preparation of 2-pair and 5-pair C 
service wire is identical. 

3.02 Install the metallic shield of the filled service 
wire in the AT-7796X (Fig. 4) and tighten 

the screw. 

3.03 Splice the service wire to the cable pairs 
using 700-type connectors only, as shown 

in Fig. 5 or 6. • 

IN.--l ""INNER -""'ll=i!!!t::lllliil~~~~:=i:=lllllliiliall ... lm!l!!!!!l!lll!i!!~ JACKET OR 
POLYESTER CORE 
WRAP 5 PAIR WIRE 2 PAIRW:RE 

E ARMORED SERVICE WIRE C SERVICE WI RE 

RING 

RED 
YELLOW 

TIP 

GREEN 
BLACK 

RING 

BLUE 
ORANGE 

TIP 

WHITE 
WHITE 

C SERVICE WIRE 

RING TIP 

BLUE GREEN SLATE WH ITE WHITE WHITE 
ORANGE BROWN WHITE WHITE 

Fig. 3-•Prepared Service Wire-13- or 14-Type Oosur .. 
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SERVICE WIRE 
(NOTE) 

NOTE : 

TIGHTEN SCREW TO 
BOND SERVICE WIRE 

UP TO THREE 2-PAIR SERVICE WIRES 
MAY BE INSTALLED IN AN 
AT - 7796X SIZE 6S CONNECTOR 

Fig. 4-tService Wire Installed in AT-7796X Connect~ 

TO CABLE PAIRS WITH 
700 TYPE CONNECTORS 

4. tTERMINATING SERVICE WIRE AT CABLE QOSUREst 

•RC4/72 Cable Closures 

4.01 Prepare service wire as shown in Fig. 7 
and install the metallic shield in the AT-7796X 

connector as shown in Fig. 4. 

4.02 Where fixed count or preferred count 
termination is desired, run the service wire 

to the assigned binding post of the terminal block 
as shown in Fig. 8 .• 

tPC6/48 and PC12/55 Cable Closures 

4.03 Prepare the service wire as shown in Fig. 
9 and install the metallic shield in the 

AT-7796X connector as shown in Fig. 4. 

4.04 Run the conductor of the service wire up 
through the wire rings, back down through 

the center ring, then up or down to the assigned 

CUT CABLE PAIRS ON SIDE OF 
OPEN ING AWAY FROM C. 0 . 
LE AVE AT LEAST TWO INCHES 
ON FIELD SIDE . 

WRAP AT- 7796X CONNECTOR 
WITH VIN Y L TAPE- DO NOT 
WRAP TAPE AROUND CABLE 

Fig. 5-tSplicing Cable Pairs-13-Type Closur .. 
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TIE SPLICED CONDUCTORS TO 
CABLE CORE WITH INSULATED 
WIRE OR CABLE TIE 

SPLICES MADE 
WITH 700-TYPE 
CONNECTORS 

DO NOT USE VINYL TAPE 

CUT CABLE PAIRS TO BE SPLICED ON 
SIDE OF OPENING AWAY FROM C.O. LEAVE 
AT LEAST 2 INCHES ON FIELD SIDE 

CONNECTORS LOCATED 
ON INSIDE OF LOOP 

Fig. 6-.Wire Work. Completed-14-Type Closure• 

Fig. 7-•Prepared Service Wire-RC4/72 Cable Closure• 

binding post on the terminal block as shown in Fig. 
10, 11, and 12.• 

5. .TERMINATING SERVICE WIRE AT SUPERSEDED-TYPE 
CABLE CLOSURES. 

5.01 •The B, C, D, E, G, H, J, K, LD, and 
UP200 cable closures have been rated MD. 

B Cable Closure (MD) 

5.02 Prepare the service wire as illustrated in 
Fig. 13. 

D Cable Closure (MD) 

5.03 Route service wire in D cable closure and 
secure in place with ground connector. 

5.04 Prepare service wire as illustrated in Fig. 
14. 

E Cable Closure (MD) 

5.05 Route service wire in E cable closure and 
secure in place with AT-7796X connector as 

shown in Fig. 4. 

5.06 Prepare service wire as illustrated in Fig. 
15 .• 

tG and H Cable Closures (MD) 

5.07 The G and H cable closures have been 
replaced by the LD6/ 42 and LDlO/ 42, 

respectively. The termination of service wire in 
the G and H cable closures is the same as the 
LD-type cable closures (refer to 5.12 and 5.13). 

Page 5 
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SERVICE WI RES 
CO NNE CTED TO 
BINDING PO STS 
OF TERMINAL 
BLO CK 

AT-779 6X 

CONN ECT OR----
SPARE SERVICE 

STU B OF TERM I NAL 
BLOC K SP LICED TO 
AS SI GNED FI X COUNT 

Fig. 8-•Service Wires Terminated in RC4/72 Cable 
Closure• 

Page 6 

J Cable Closure (MD) 

5.08 Prepare service wire for J cable closure the 
same as for E cable closure. Refer to 

Fig. 15. 

5.09 Insert metal shield of service wire into 
AT-7796X connector and tighten securely. 

Refer to Fig. 16. 

K Cable Closure (MD) 

5. 10 Prepare service wire for termination in K 
cable closure as shown in Fig. 17. 

5.11 Terminate service wire in K cable closure 
as shown in Fig. 18. • 

•LD-Type Cable Closures (MD) 

5. 12 Termination of service wire is identical in 
both the LD6/42 and LDl0/42 cable closures. 

5. 13 Prepare the service wire as shown in Fig. 
19 and terminate as shown in Fig. 20. 

UP200 Cable Closure (MD) 

Note: There are no facilities for installing 
terminal blocks in the UP200 cable closure. 

5. 14 Prepare service wire as shown in Fig. 21. 

5. 15 Terminate service wire as shown in Fig. 
22 .• 

6. .TERMINATING SERVICE WIRE-D AND E BURIED 
WIRE TERMINALS. 

6.01 At junctions of buried wire, place a D or 
E buried wire terminal as described in Section 

629-720-215. Bridge the branch buried wires in 
the terminal as required. Each wire can be identified 
with a suitable designation by placing a •self-laminating 
labeH as covered in 1.06. The metal tape or 
armor wire of buried service wire must be connected 
to the ground post of each terminal. 
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PC 6 -36 IN. 1------------ PCl2 - 46 IN. ------------l 

OUT ER JACK ET 

METALLIC 
SHIELD 

INSULATED 
CO N DUCTORS 

Fig. 9-•Prepared Service Wire-PC6/48 or PC12/55 Cable Closure• 

SER VICE WIRES 
CON NECTED TO 
BINOING POSTS 
OF T ERMINAL 
BLOCK 

STUB OF TERMINAL 
BLOCK SPLI CED TO 
ASS IGNE D FIX COUNT 

Fig. 10-•Service Wires Terminated in PC6/ 48 Cable 
Closure-Fixed Count Made• 

700 -TYP E CONN ECTORS 
CONN ECTING CABLE PAI R 
AND TER MI NAL BLOCK 
LEADS 

Fig . 11-•Service Wires Terminated in PC6/48 Cable 
Closure-Preferred Count Mad .. 
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9Al-25 

STUB OF 
TERMIN AL 
BLOCK SPLIC E.D 
TO ASSIGNED 

SERV I CE WIRE 

Fig. 12-.Service Wire Terminated in PC12/55 Cable Closure-Fixed Count Moel .. 
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6.02 •The termination of service wire in either 
the D or E buried wire terminal is identical. 

Prepare the service wire as shown in Fig. 23 and 
terminate as shown in Fig. 24 .• 

7. •TERMINATING SERVICE WIRE-JUNCTION WITH 
AERIAL CABL~ 

7.01 At the cable terminal or closure where 
buried service wire feeds from aerial cable 

and where the length of the buried service wire 
is: 

(a) •7oot feet or less, do not bond the 
metallic shield of service wire to the strand 

or terminal housing. This will protect the 
subscriber location from possible f'ire 
caused by excessive power fault, should the 
circuit come in contact with power line of any 
voltage. 

METALLIC 
SHI ELD 

ISS 3, SECTION 460-300-143 

INNER JAO<ET 
OR POL VESTER 
COO!' ll!AP 

l ..... pl!J!l~~~~J INSULATED 
I _J l.-1 1; = CONDUCTtllS 

-!11~ ~
2 

~N;N ----1 OUTER 
JACKET 

Fig. 13-•Prepared Service Wire-B Cable Closure• 

OU TER 
JACKET 

METALLIC SH IELD 
INNERJA~O~ 
POLYESTER CORE WRAP -- . ·- ,..,....., 

Fig. 14-•Prepared Service Wire-D Cable Closure• 

OUTER JACKET 
~t-l IN1--21 1N. -

/ ·---
METALLIC I NN ER JACKET OR 

INSU LATED 
CONDUCTORS 

SHIELD POLYESTER CORE WR A P 

Fig. 15-•Prepared Service Wire-E Cable Closure• 

(b) •More than 700 feet, use E buried wire 
and bond the metallic shield to the strand 

or terminal housing. When the length of buried 
wire is greater than 700 feet, the resistance of 
E buried wire, because of its length, will limit 
the fault current to safe values. C service 
wire and E armored service wire are 
not to be used for distances of more 
than 700 feet.• 

7.02 No carbon block protection is required 
between the cable conductors and the buried 

service wire conductors unless severe lightning 
exposure exists (see 7.07). 

7.03 Buried service wire can be brought up a 
pole and terminated directly in a pole- or 

strand-mounted cable terminal or cable closure if 
the cable conductor is 24- or 26-gauge. Where 
fuseless protectors are used at the station and the 
cable conductor is 22- or 19-gauge and exposed to 
power contact, a fusible link is required between 
the cable pair and the service wire. As stated in 
1.05, the 24-gauge conductors in a cable stub or 
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TERMINAL LEADS FROM TERMINAL BLOCK 

SERVI CE WIRE 

I fl 0 

Fig. 16-•Service Wire ln1talled-J Coble Cosure (Protected). 

Page 10 

B WIRE CONNECTORS 

CONNECTING CABLE 
PA IRS AND TERMINAL 
BLOC K LEADS 

NOTE : 
FOR ALL NEW 
CONNECTIONS 
USE 700-TYPE 
CONNECTORS 

BINDER GROUP 
IDENTI FIC ATION 
TIE 

AT-7796X 
CONNECTOR 

35401 LUG- IT 
CONNE CTOR 

WE-I 
CA BLE TIE 

NO. 6 
GROUND WIRE 
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Fig. 17-•Prepared Service Wire-K Type Cable 
Cosur~ 

the connecting block of a 49-type cable terminal 
are satisfactory fusible links. At the groundline, 
the wire should be protected with an 8-foot length 
of No. 0 U cable guard. A typical installation 
terminating in a 49-type cable terminal is shown 
in Fig. 25. 

Inside a Cable Terminal 

7.04 Where the buried wire is •1~ feet or less 
in length, grounding of the •metallic shield• 

at the cable terminal is omitted, unless special 
lightning protection is required (see 7.07). Cut off 
the •metallic shield at the terminal locatiod and 
wrap with two turns of vinyl tape to protect against 
sharp edges (Fig. 26). 

7.05 •Where the buried wire is over 700 feet in 
length, the metallic shield of the E buried 

wire must be bonded to the cable terminal. A B 
bond clip and B appliance wire may be installed 
on the metallic shield in a solderless connector as 
shown in Fig. 27 .• 

7.06 Hnside a cable terminal, the conductors of 
service wire should be terminated on the 

binding post in the usual manner. The stub cable 
conductors of the terminal provide the fusible link.• 

Special Lightning Protection 

7.07 In lightning areas where the tsubscriber's 
station• is exposed to lightning, it may be 

desirable to furnish additional lightning protection 
to buried service wires which are •7~ feet or 
less in length. Under these conditions, detailed 
plans or other special instructions will authorize 
bonding the •metallic shield• at the aerial cable 
terminal. Such installations require the use of a 
123- or 128-type protector (equipped with •2B2E• 
protector units) and bonding the metallic shield to 
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the ground post of the protector. A •bond• is 
also required between the protector ground post 
and the cable strand. For the latter purpose, 
•blocU wire is required as a fusible link to prevent 
the metallic shield from overheating. A typical 
installation is shown in Fig. 28. 

8 . .TERMINATING SERVICE WIRE-JUNCTION WITH 
MULTIPLE WIRff 

8.01 Where multiple wire is exposed to power 
contact and a fuseless protector is used at 

the station, tc service wire or E armored• service 
wire must not be used with or fed from multiple 
wire of current manufacture, because of the relatively 
small size and low fusing level of the conductors 
of the service wires. A satisfactory fusible link 
is not available for use between the multiple wire 
conductors and the service wire conductors. 

Note: •Earlier manufactured multiple wire 
with 24-gauge conductors may be satisfactorily 
used with C service wire or E armored service 
wire.• 

8.02 •E buried• wire can be used with or fed 
from multiple wire where the multiple wire 

is exposed to power contact and fuseless station 
protection is used. E buried wire should be 
brought up a pole and terminated in a 101B2 wire 
terminal. •The metallic shield should be cut back 
and taped as shown in Fig. 26. Connect the 
conductors of E buried wire to the conductors of 
the multiple wire with block wire.• At the 
groundline the wire should be covered wih an 8-foot 
length of No. 0 U cable guard. •Fig. 29 shows a 
typical example of E buried wire being connected 
to a 105-type wire terminaU 

8.03 The block wire serving as a fusible link 
between the •E buried• wire conductors 

and the multiple wire conductors can be terminated 
in a 105A wire terminal, a 104-type wire terminal, 
a 116-type protector, a 108-type wire terminal, or 
in similar wire terminals used with multiple wire. 

9. .TERMINATING SERVICE WIRE-JUNCTION WITH 
C RURAL WIRff 

9 .01 Do not connect tc service wire or E armored• 
service wire to C rural wire because of the 

small size of the conductors of the service wire 
and because no satisfactory fuse link is available. 

Page 11 
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KB5 CABLE CLOSURE 

THE SPARE SE RV ICE 
WI RE PAIR I S 
SPI RA L ED ROUND 
A PENCIL AN D STORED 
TOWARD THE BASE OF 
THE CLOSU RE 

B WIRE CONN ECTORS 
NOTE: 

FOR AL L NEW 
CONNECTI ON S 
USE 700-TY PE 
CON NEC TORS 

SERVICE 
WIRE 

TE RM I NAL 
BLOCK 

KC5 CAB LE CLOSURE 
WITH TERM INAL BLOCK 

Fig. 18-•Service Wire lnstalled-K Type Cable Clasure (Protected). 

Fig. 19-•Prepared Service Wire-LD Type Cable 
Clasur .. 
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9.02 At the junction with C rural wire, •E buried• 
wire can be brought up a pole and terminated 

in a 101B2 wire terminal. •The metallic shield 
should be cut off and taped as shown in Fig. 26 .• 
Block wire should be used to bridle between the 
101B2 wire terminal and the 107-type wire terminal 
on the C rural wire. At the groundline, the E 
buried wire should be covered with an 8-foot length 
of No. 0 U cable guard. A typical installation is 
shown in Fig. 30. 
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CABLE 

NOT E: 
FOR AL L NEW 
CONNECTIONS 
USE 700- TYPE 
CONNECTORS 

NOTE : 

SERVICE 
WIRE ----

COIL SPARE 
SE RVIC E W I RES 
AROU ND PEN CIL 
A ND S TORE 
TOWA R D BO TT OM 
OF CLOS URE 

F CO NNE CTOR 

Fig. 20- tService Wire Installed-LO Type Cable 
Closuret 

METALLIC TAPE 

IN NER JACKET 
OR POLYESTER 

_R_l ..;.NG-'----+-T_l _P_ CORE WRAP 

RE D GREEN 
YELLOW BLACK 

Fig. 21-tPrepared Service Wire-UP200 Cable Closuret 
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NOTE : 
FOR AL L NEW 
CONNECT IONS 
USE 700- TYPE 
CONNECTORS 

AT - 779E;X 

CONNECTOR 

Fig. 22-tSefViCe Wire lnstalled-UP200 Cable Closuret 
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I REQUIRED LENGTH T O 

,--
1
--
1
N-_-j------- REACH B INOI NG POS T 

< BU RI ED WI RE r 
1 ._....\ _ _,,,,_(~ 

""'-METALLIC SHIE L D 
j.1-IN-I 

~ 
REQU IRE D LE.NGTH TO j 

---------- ~EACH B INDING POST 

i·IN.1 l- 1/4 IN . 

-=-------r"""M· '('i'1··L~ \ .. !!!Q!!.,,__: i.1- IN I 

REMOVE 
ONE INCH 
OF 
INSULATION 
F~O M 

CO NDUCTO RS 

5 ER v I z w I RE M [ TAL L! c \~l!!N!!!N!!!E!!'lR-~J~-A~~c~~~:~;~o=:~'""'~""~-""'-==--~--i;;--.i;;:::.:.;;;;-~;;;··;;,_;;;-:.::.;; ____ .. __ ;;;;;. ;;;. ;;;;;;;;:;;:;;;;~--~- ~2£2~-=-·· ~"L 
SH 1 ELO POL1ESTER CORE WRAP ---<""'-:-~ L. _j ----=._I 1-IN . . 

1 

Fig. 23-•Prepared Service Wire-D or E Buried Wire Terminal• 

SPARE PAIR OF 
SERVICE W I RE 
TERMINATED ON 
SPARE B I NDING 
POST OF 
CON NE C T I NG BLOCK 

BURIED W I RE AND 
SERVICE WIRES 

TERMINATED ON 
TIP ANO 

EXPOSE D 
METALLIC 
OF SERVICE 

E X PO SE D 
METALLIC 

Fig. 24-•Service Wire Terminated-D or E Buried 
Wire TerminaMI 
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10. .TERMINATING SERVICE WIRE-JUNCTION WITH 
OPEN WIRH 

10.01 •c service wire and E armored wire• 
should not be used with or fed from 

open wire due to the relatively small size and low 
fusing level of the conductors of the C service wire 
hnd no satisfactory fuse link being available.• 

10.02 At the junction with open wire, •E buried• 
wire can be brought up a pole and terminated 

in a 101B2 wire terminal. •The metallic shield 
should be cut off and taped as shown in Fig. 26 .• 
Block wire must be used between the protector 
and the open wire. At the groundline, the wire 
should be covered with an 8-foot length of No. 0 
U cable guard. A typical installation is shown in 
Fig. 31. 

11. TERMINATIONS AT CUSTOMER LOCATIONS 

11.01 An F connector is used to bond the metal 
tape of service wire or E buried wire to a 

1231A, 123B1A, or 128A1A protector. (Do not 
attempt to bond the metal tape otherwise.) The 
F connector has a hook tip which can be placed 
under the pronged washer on the protector ground 
terminal post without removing the nut. A spade 
tip solderless connector is used with D underground 
wire (see 11.06). 
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49-TYPE OR 
104/105-TYPE 
CA9LE TERMINAL 

7/8 IN C BRIDLE RING 
(6-12 IN. SEPARATION) 

SERV ICE WIRE 

NO. 0 U CABLE GUARD 
STRAPS AND 1-1 / 2 IN 
STRAP NAILS, PLACED 
APPROX 18 IN. APART 8 FT LENGTH OF NO . OU CABLE GUARD 

SET ABOUT 12 IN BELOW GROUNDLINE 

Fig. 25-Buried Plant Run Up a Pole 

11.02 Mount the 123- or 128-type protector on 
the wall and mark the location of the F 

connector on the service or buried wire. Cut off 
the wire about 5 inches beyond this point. Remove 
the outer jacket. 

11.03 Remove the metal tape as shown in Fig. 32. 

11.04 Remove the inner jacket of the service wire 
or E buried wire up to the metal tape. 

Position the F connector on the service wire or 
buried wire as shown in Fig. 33 and tighten firmly 
with a C, D, or 4-inch E screwdriver. Do not 
crush the insulation by too great a pressure. 

11.05 Terminate the service or buried wire on a 
protector as illustrated in Fig. 34. Place 

the hook tip of the F connector under the pronged 
washer on the ground terminal post. Place the 
ground wire between the pronged washer and brass 

Page 15 
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CUT METALLI C SH I ELD 
AS CLOSE TO OUTER 
JACKET AS PRACTICAL 

WRAP WIT H T WO LAYERS 
OF VINYL TAPE 

Fig. 26-Uemoval of Metallic Shield. 

ATTACHED TO 
BRONZE TAPE OF 
E BUR I ED WIRE 

Fig. 27-•Bonded Shield of E Buried Wiret. 

Page 16 

washer. Tighten the nut securely and replace 
protector cover. 

11.06 The armor wires of D underground wire 
are terminated in a No. 31589 solderless 

connector as illustrated in Fig. 35. The spade tip 
of the solderless connector is placed under th.e 
pronged washer on the ground terminal post. Place 
the ground wire between the pronged washer and 
brass washer. Tighten the nut securely. Terminate 
the conductors on a protector as illustrated in 
Fig. 34 and replace protector cover. 

11.07 Where a protector is not required, a service 
wire can be terminated on a 42A connecting 

block mounted on a 168-type backboard as shown 
in Fig. 36. This termination method is used only 
at unexposed stations. 
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123AIA PROTECTOR IN 
305A2 PROTECTOR MOUNTING 

~g N~R~~ m'bER W:l:.:R::E:.._:::S:_:H::;IE:!:L:!:D'.-..-,-----t 

NO 0 U CABLE GUARD 
STRAPS ANO 1-1/2 IN 
STRAP NAILS, PLACED 
ABOUT 18 IN APART 

11 
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TERMINATE BLOCK WIRE CONDUCTOR FROM PROTECTOR 
GROUND POST IN A LASHING WIRE CLAMP 

UNDERGROUND OR SERVICE WIRE 

8 FT LENGTH OF NO 0 U CABLE GUARD 
SET ABOUT 12 IN BELOW GROUND LINE 

~ 104/105-TYPE 
CABLE TERMINAL 

Fig. 28-Termination for Special Ughtning Protection 

Page 17 
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SECTION 460-300- 143 

Page 18 

MULTIPLE 

LINE WIRE 

IO~A WIRE TERMINAL 

BLOCK WIRE (00 
NOT USE L ARGER WI RE ) 

101 82 WIRE TER M IN AL 
ISEE 46 2 -2 40 -120) 

E BUR I EO WIRE 

8 FT LENGTH NO 0 U CABLE GU AR D 
SET AB OUT 12 IN BELOW GROUNO LINE 

D 

D 

Fig. 29-E Buried Wire Terminated to Multiple Line Wire 
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107-TYPE WIRE 
TERMINAL 

IOI - TYPE WIRE TERMINAL 
(SEE 462-240-1201 

E BURIED WIRE 

8 FT LENGTH NO. 0 U CABLE GUARD 
SET ABOUT 12 IN. BELOW GROUNOLINE 

ISS 3, SECTION 460-300-143 

l 

RURAL WIRE 

Fig. 30-Termination of E Buried Wire and Rural Wire 

Page 19 
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SECTION 460-300-143 

IOI-TYPE WIRE TERMINAL 

NOTE ' 

CONNECT THE BLOCK WIRE TO A 109 STEEL 
LINE WIRE AS FOLLOWS !SEE 462-240 - 200) ' 

(I l CRIMP A .034 H SPLICE SLEEVE TO THE 
ENO OF THE BLOCK WIRE WITH A SLEEVE 
PRESSING TOOL , ANO FLATTEN THE RIDGES . 

(2) INSERT THE .034 H SPLICE SLEEVE ANO 
BLOCK WIRE INTO A 109 X 109 B ALUMINUM 
BRIDGING SLEEVE . 

(3) CRIMP THE BRIDGING SLEEVE TO THE 109 
WIRE WITH THE Q GROOVE OF A QC NICOPRESS 
TOOL . 

BRIDGE TO OTHER THAN t0 9 STEEL WIRE AS 
INDICATED IN SECTION 462 - 030-11~ 

11 

E BUR I ED WIRE 

8 FT LENGTH NO . 0 U CABLE GUARD 
SET ABOUT 12 IN BELOW GROUNOLINE 

Fig. 31 - Termination of E Buried Wire and Open Wire 

Page 20 
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BLACK 
OUTER 
JACKET> 

BLACK 
OUTE!I 
JACKET 

lf-t-1 ----5 I N . -----•~1 
-II IN.I-

( 
SOLID POLYETHYLENE JACKET 

A-E BURIED WIRE 

B-C SERVICE WIRE 

ISS 3, SECTION 460-300-143 

Fig. 32-.Sheath Preparation for Placing F Connect~ 

F CONNECTOR';! G 

A-E BURIED WIRE 

F CONNECTOR .......... 

co:!§ 
BK G 

B-C- SERVICE WIRE 

Fig. 33-ff Connector on Service Wire• 

Page 21 
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GROUND 
TERM INAL 

NO. 14 
GROUND 
WIRE ------...:\1 

NO. 9 
CABLE 
CLAMP 

123AIA 
PROTECTOR 
MOUNTED ON 
BU ILDING 

P GROUND GUARD* 

* IF MORE ME CHANICAL PROTE CTION IS REQUIRED 
USE SIZE NO. 0 , U GUARD 

305A2 
PROTECTOR MOUNTING 

128AIA 
PROTECTOR 

Fig. 34-•Service Wire on Protecto .. 

CUT OFF TOP 3 WIRES 
ANO FOLD BACK OVER 
OUTER JACKET 

BUNCH REMAINING ARMOR WIRES, 
CUT TO DESI RED LENGTH, ANO 
INSERT I N BARREL OF NO. 31589 
SOLDERLESS CONNECTOR 

I 
VI NYL TAPE ' ~. 

CRIMP CONNECTOR WITH PLIERS~": 

Fig. 35-Preparation of D Underground Wire (MD) 
for Protection or Cable Terminal Where 
Grounding is Required 

Page 22 
22 Pages 

NO. 9 CABLE CLAMP 

MOUNT 42A CONNECTING 
BLOCK WITH 5 / 8 IN . NO. 8 
G. I. WOOD SCREWS 

MOUNT 168 -T YPE 
BACKBOARD ON BUILDING 

P WIRE GUARD * 

* IF MORE PROTECTI ON IS REQUIRED , 
USE A SIZE NO. 0, U GUARD. 

Fig. 36-Service Wire on 42A Connecting Block 
(Prepared for Unexposed Stations) 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 460-300-145 
Issue 4, November 1972 

DROP AND BLOCK 

STRAND, SHEATH, POLE, AND WALL WIRE TERMINALS 

1. GENERAL 

1.01 This section describes routing and terminating 
of drop and block wiring at aerial cable 

terminals. 

1.02 This section is reissued to: 

• Add information on the 3A4-3 terminal block 
which replaces the 3A3-3 and 3A3-2 terminal 
blocks. 

• Add information on the routing of drop and 
block wiring. 

• Revise format and illustrations. 

1.03 •All employees engaged in aerial work should 
be familiar with the safety precautions to 

be observed in working on poles and aerial terminals .• 

1.04 •At each visit to the terminal location, 
perform the following procedures: 

• Finger-tighten the nuts on all unused binding 
posts to keep all contact areas as clean as 
possible. 

• Brush the faceplate with a water tool brush 
to remove any dirt that may have accumulated 
and check for excessive corrosion on the 
faceplate. 

•Trim frayed ends of wires which might 
cause leakage to adjacent wires or binding 
posts. 

Caution: When cutting wire ends of wire 
terminated on binding posts, wear eye 
protection and place the free band over 
the binding post before cutting the wire .• 

1.05 •Where additional information is required, 
refer to Section 462-260-201 (Drop and block 

wiring at aerial cable terminals) .• 

2. .ROUTING OF WIRE RUN~ 

Strand-Mounted Terminals 

2.01 Drop wires should preferably be run to the 
terminal from the adjacent pole (Fig. 1) 

except where they distribute from a cable extension 
arm or from a span clamp. A drop wire distributing 
from a span clamp should be run directly from 
the span clamp to the terminal when the span 
clamp is adjacent to the terminal. 

2.02 Route the drop or block wires through the 
three hangers below the terminal, around 

the hanger at the far end, and below the terminal 
to the proper wire entrance holes of the assigned 
binding posts. 

2.03 Refer to Fig. 1, 2, 3, 4, and 5 for typical 
arrangements of drop wires fed from 

strand-mounted terminals on aerial cable. Note 
that the arrangement of wires is similar at all 
strand-mounted cable terminals. 

2.04 When placing new connections, the wire 
should be run through all the rings below 

the terminal in order to provide enough slack to 
enable any wire to reach any pair of binding posts 
in the event of changes in cable pair assignments. 
Wire should be loosely placed to avoid sharp bends 
around rings which may cause damage to the wire 
insulation. 

Pole-Mounted Terminals 

2.05 All vertical drop and block wire runs on 
poles should be in drive rings which are in 

a straight line on the pole and spaced evenly about 
two feet apart. This line of drive rings should be 
about 45 degrees around the pole from the face 
or side of the pole upon which the terminal is 
mounted. 

2.06 Wires should be routed through the ring 
run to the terminal entrance hole. 

© American Telephone and Telegraph Company, 1972 

Printed in U.S.A. Page 1 
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SECTION 460-300-145 

DROP TO STATION 

DROP TO 
SPAN CLAMP 

7/8 IN. DRIVE RING 

49-TYPE 
TERMINAL 

DROP TO 
SPAN CLAMP 

•Fig. 1-Running Drop Wire to 49-Type Terminal at Pole• 

TO NEXT POLE OR 
SPAN CLAMP 

7/8 IN. ORtVE RINGS UP 
TO 16 PAIR TERMINAL 
1-1/4 IN. DRIVE RINGS 
FOR LARGER TERMINALS 

TO STATION 

TO NEXT POLE OR 
SPAN CLAMP 

LOCATE THIS DRIVE RING SO 
THAT WIRE RUN TO TERMINAL 
WILL BE JN LINE WITH 
TERMINAL RINGS 

Fig. 2-Running Drop Wires to 61-Type Terminal 

2.07 Refer to Fig. 6 and 7 for typical arrangements 
of drop wires at N-type terminals which are 

mounted on poles. 

Page 2 

2.08 With pole-mounted cross-connecting terminals, 
install drop wire in accordance with the 

following procedure: 

(a) Place drive rings on the pole as shown m 
Fig. 8. 

(b) Where a drop wire is to be terminated on 
the left side of the terminal chamber, run 

the wire down the right side of the pole behind 
the terminal, through the two rings below the 
terminal, and into the wire entrance holes on 
the bottom left of the terminal box. Where 
the drop wire is to be terminated on the right 
side of the terminal chamber, run the wire down 
the left side of the pole behind the terminal, 
through the two rings below the terminal, and 
into the wire entrance holes on the bottom right 
of the terminal box. 

(c) Insert the drop wire into one of the entrance 
holes located in the bottom of the terminal 

housing. 
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LOCATE THIS 7/8 IN . DRIVE RING 
SO THAT WIRE RUN TO TERMINAL 

WILL BE IN LINE WI TH 
TERMINAL RINGS 

FRONT VIEW 

•Fig. 3-Runnlng Drop Wire to N-Type Terminal From 
Pol•• 

i ' 
" ~II d1. I I Uc_ I __J 

LOCATE THIS RING 
SO THAT WIRES WILL 
APP!!OACH BOTTOM 

OF TERMINAL WIRING 
RINGS APPROXIMATELY 

HORIZONTAL 

i, ~; o\\oooooopat.<l'"·b~ 
- ;l(°OOOO{)O:!t~ \.. ~~ 

· 1~~~;\ 
RUN WIRES 00 NOT PULL 

BEHINO TERMINAL WIHES TIGHTLY 
AND THROUGH AROUND 
WIRING RINGS WIRING RING 

•Fig. 4-Runnlng Drop Wire to N-Type Terminal From 
Guard Arm• 

ISS 4, SECTION 460-300-145 

Fig. 5--Runnlng Drop Wire to N-Type Terminal From 
Cable Extension Arm 

Wall-Mounted Terminals 

2.09 The wiring arrangements at wall-mounted 
terminals are very much like the arrangements 

at strand- and pole-mounted terminals, and should 
always be done in a neat and orderly fashion. 

2.10 Refer to Fig. 9, 10, and 11 for arranging 
drop and block wires at wall-mounted 

terminals. 

101-Type Wire Terminals 

2.11 See Section 462-240-120 for a description of 
the 101-type wire terminals. The 101B2 wire 

terminal supersedes both the lOlA and lOlB (Fig. 
12) wire terminal. It is used for making party line 
taps in drop and block wire runs, in distributing 
drops from cable and open wire lines, and in placing 
fusible links. 

2.12 The 101-type wire terminal should be mounted 
on poles and walls as shown on Fig. 13, 14, 

15, 16, and 17. 

3. TERMINATING WIRING AT CABLE TERMINALS 

Ml1cellaneou1 Type Terminals 

3.01 Cut wire to the proper length for terminating, 
and remove the required amount of insulation 

from the wire to terminate on the binding post. 
See Fig. 18. 

Page 3 
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a SUSPENSION STRANO~ 

B @] @I 
I, .·--· 

USE 718 IN . DRIVE RIN GS ~ I 

NOT LESS THAN 2 IN. 

·r 
BIN . 

ALIGN THESE 
RINGS WITH SIDES 
OF TERMINAL ~ 

RUN WIRE CONNECTIONS 
THROUGH THESE TWO 
RINGS WHEN TOO SHORT 
FOR THE THREE RINGS 

PLACE WIRES SLACK 
TO AVOI 0 SHARP 
BENDS AT RINGS 

L 

CABLE 

I 

"I " 11
1 

LOCATI ON OF 
: : / TERMINAL STUB 
1/ TO CLEAR 

: 1'

1 
ELECTRIC POWER 

t : THROUGH BOLT 

'· 
:I 
" , I 

~NOT LESS THAN 2 IN . 
• I; 

.;'t i ELECTRIC LIGHT 

~:~~~~~ ~~AN 
0 WIRE THROUGH 

1

_ BOLT 

! I N-TYPE TERMINAL u ,,_,.,. __ ,. "" 
t 

3 IN . 

r 
12 IN . 

Fig. ~unning Drop Wire to 10- or 16-Pair N-Type 
Terminal Mounted on Pole 

3.02 Using long-nose pliers or other suitable tool, 
break through the wire entrance hole 

immediately below the proper pair of binding posts. 

3.03 Insert the wire through the wire entrance 
hole and terminate it on the binding post 

so that the end of the insulation is about 1/8 inch 
from the washers. The outer covering of the drop 
wires should extend at least 114 inch inside the 
terminal housing. See Fig. 19. 
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USE 1-1/4 IN 
DRIVE RIN GS 

RING RUN FOR WIRES 
TERM INATING ON RIGHT 
SI DE OF TERMINAL 

TO OPEN TERMINAL 
PULL OUT COV ER BY 
THE BOTTOM LIP 
ANO LOW ER IT 

POSITION OF RINGS 
• /FOR WIRE RUNS ON 

!1. RIGHT SI DE OF POLE 

-,,.--~~__,.,~~~ 

RING RUN FOR WI RES 
TERMINATING ON LE FT 
SIDE OF TERMINAL 

ALIGN THESE RINGS WITH 
SIDES OF TERMINAL 

RUN WIRE CON NECTIONS 
THROUGH THE SE TWO 
RINGS WHEN TOO SHORT 
FOR THE THREE RINGS 

PLACE WIRES SLACK 
TO AVOID SHARP 
BENDS AT RIN GS 

Fig. 7---aunning Drop Wire to 26-Pair N-Type Terminal 
Mounted on Pole 

3.04 Bridge no more than two conductors on each 
binding post. Where additional bridging is 

necessary, utilize wire terminals. 

3.05 Terminate drop wire on cross-connecting 
type terminals by installing drop wire as 

shown in Fig. 20. Use G cross-connecting wire 
between the feeder pair binding posts and vacant 
drop wire binding posts if required. 

49-Type Terminal 

3.06 The 3A4·3 terminal block (Fig. 21) replaces 
the 3A3-2 and 3A3-3 (Fig. 22) terminal blocks 

for use in the 49-type cable terminal. The 3A3-2 
and 3A3-3 terminal blocks will be rated manufacture 
discontinued (MD). 

3.07 The 49-type terminal was formerly supplied 
with one P-18A782 terminal block in position 

1 and additional blocks in positions 2 and 3, if 
required. 

3.08 Current terminals are furnished with two 
terminal blocks (Fig. 25) in positions 2 and 
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DROP WIRE 

DROP WIRE 

3 IN. 

718 IN. DRIVE RINGS 

PLACE THE SE RINGS SO 
THAT WIRES WILL NOT 
TOUCH CABLE 

DROP WIRE 

ri.:Jli!.---USE THIS RING WHEN 

/' ' , .I 

ENTERING LEFT SIDE 
OF TERMINAL 

·CEN TER THESE RINGS 
BELOW WIRE ENTRANCE 
HOLES 

•Fig. 8-Running Drop Wire of Cross-Connecting 
Terminal. 

3. If a n additional block is required, install in 
position 4. 

3.09 Refer to Table A for lead colors using 
P-18A782 and 3A3-3 or 3A4-3 terminal blocks. 

Note: No more than three terminal blocks 
should be mounted in a 49-type terminal and 
no more than eight pairs of binding posts 
should be used. 

USE 7/8 IN . 
DRIVE RINGS 

TERMINAL CLAMP 

ALI GN THESE 
RINGS WITH SIDES 
OF TERMINAL 

RUN WIRE 
CONNECTIONS 
THROUGH TH ESE 
TWO RINGS WHEN 
TOO SHORT FOR 
THREE RINGS 

ISS 4, SECTION 460-300-145 

APPRO)( 2 FT . 
APART 

NA,NC , OR 
NE TERMINAL 
IOOR 16 PAIR 
SIZE 

3 IN . 

•Fig. 9-Wall Mounted 10- or 16-Pair Terminal With 
Stub at Top• 

3.10 At seacoast or other locations where corrosion 
due to salt atmosphere can be expected, 

remove existing 3A3-3 and replace with a 3A2-3 
or 3A4-3 terminal block. These blocks are similar 
to the 3A3-3 except that the mounting studs are 
made of zinc-plated steel, and the 3A4-3 has a 
single mounting stud. 

Page 5 
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SECTION 460-300-145 

-.j lF- -________J ___ __J~-

--, ,= : = ---i c-=-:: 
-~ ·~c~- -~=== 

RING RUN 
FOR WIRES 
TERMINATING 
ON RIGHT SIDE 
OF TERMINAL 

USE 
1-1/4 IN. 
DRIVE 
RINGS 

][~=- . 

APPROX 
2 FT. 

RING RUN 
FOR WIRES 
TERMINATING 
ON LEFT SIDE 
OF TERMINAL 

-NC26 OR NE26 
TERMINAL 

__j L::::o TQ OPEN 
TERMINAL 
PULL OUT 

RUN WIRE CONNECTIONS 
THROUGH THESE TWO 
RINGS WHEN TOO SHORT 
FOR THE THREE RINGS 

Fig. 10-Wall Mounted 26-Pair Terminal With Stub 
at Top 

3.11 If cable protection is required, remove the 
existing block and substitute a 3A2B-3 

terminal block. This block is equipped with protector 
units and two internally connected leads per binding 
post (Fig. 23). 

Page 6 

_ _dl_ 

!l_·~-
USE 7/8 IN. DRIVE RINGS~-) -

_.;::::.:_;,:_ ·~ 1 -=--

•Fig. 11-Horizontal Wall Mounted Terminal With Stub 
Turned Up. 

3.12 When SCOTCHLOK® UG Bridging Connectors 
are used to connect the 3A2B-3 terminal 

block leads to the cable pairs, the unused leads 
should first be placed under the bottom washers 
of their respective binding posts and cut off as 
close as possible. Do not remove the insulation 
from the extra leads. 

® Registered U.S. Patent Office by Minnesota Mining and 
Manufacturing Company. 

3.13 When selecting cable pairs by color code, 
use the center binder group markers for 

identifying the required group. Slide the marker 
to one side and then select the required cable pair 
within the group. 

3.14 The preferred method of joining the terminal 
block leads to the cable pairs assigned is 

with the SCOTCHLOK UG Bridging Connector. 
The use of UG Bridging Connectors eliminates the 
need to cut the cable conductors, thereby reducing 
the possibility of open conductors beyond the 
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Fig. 12-1018 Wire Terminal 

terminal and also improving housekeeping in the 
terminal. When bridging connectors are used, the 
second lead is not required and is cut off close to 
the lug (Fig. 24 and 25). 

3.15 An alternate method of joining the terminal 
block leads to the cable conductors is with 

the use of B wire connectors. However, with this 
method the cable conductors must be cut, thereby 
increasing the possibility of open conductors beyond 
the terminal (Fig. 26). 

3.16 When binding post leads already bridged to 
a cable pair with UG connectors are to be 

reassigned to another cable pair, proceed as follows: 

(1) Cut the binding post leads as near as possible 
to the connectors. Do not attempt to 

remove the connectors from the cable pair 
conductors. 

155 4, SECTION 460-300-145 

TERMINATE FIRST 
DROP WIRE IN 
CABLE TERMINAL 

PLACE BLOCK 
WIRE BETWEEN 
TERMINALS 

RING "e" 

IOI-TYPE 
WIRE TERMINAL 
PLACE WITH LEFT 
SIDE IN LINE WITH 
RING "e" 

TERMINATE UP TO 
FOUR DROP WIRES 
IN IOI-TYPE WIRE 
TERMINAL 

Fig. 13-Wiring IOI-Type Terminal at Pole Maunted 
Terminal 

(2) Separate the newly assigned cable pairs from 
the preferred count binder group. Make 

certain these pairs are not damaged. 

(3) Reconnect the binding post leads to the 
newly assigned cable pair. 

3.17 Additional drop wire terminations may be 
made in terminals already in plant by adding 

Page 7 
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TO STATION 

' 

18 IN. 

101 TYPE 
WIRE TERMINAL 
ATTACH WITH 
TWO NO. IOX 
I IN.LONG 
R.H. GALV 
WOOD SCREWS 

TERMINATE 
UP TO FOUR 
DROP WIRES 
IN IOI TYPE 
WIRE TERMINAL 

LOCATE THIS 718 IN. 
DRIVE RING SO THAT 
WIRE RUN TO TERMINAL 
WILL BE IN LINE WITH 
TERMINAL RINGS 

PLACE BLOCK WIRE 
BETWEEN TERMINALS 

Fig. 14--Wiring 101-Type Terminal at Strand Mounted 
Terminal 

a 3A3-3 or 3A4-3 terminal block (maximum of three 
blocks in a terminal). 

(1) Mount a 3A3-3 or 3A4-3 terminal block 
(3A2B-3 if protection is required) adjacent 

to the existing terminal block. 

(2) Loosen the B cable tie and fold the previously 
joined conductors aside to facilitate selection 

of the cable pairs assigned. 

(3) Loop the binding post leads through the 
pair clip on the right side of the terminal. 

(4) Join the binding post leads to the cable pairs 
assigned with SCOTCHLOK UG Connectors, 

or B wire connectors. Stagger the position of 
the connectors. 

Page 8 

PLACE BLOCK WIRE 
BETWEEN TERMINALS 

N-TYPE' TERMINAL 
10 OR 16 PAIR SIZE 

ATTACH IOI TYPE 
WIRE TERMINAL 
TO MASONRY WALL 
WITH TWO 5116 IN. 
X I IN. EXPANSION 
SHIELDS AND TO 
WOOD WALL WITH 
TWO NO. 10 X I IN. 
LONG R.H. GALV 
WOOD SCREWS 

Fig. 15-Wiring 101-Type Terminal With Vertical 
Wall-Mounted Terminal 

(5) Replace the B cable ties around the conductor 
bundle and tie rod. 

A completed installation with eight drop wire 
connections is shown in Fig. 27. 

4. BINDING POST CAPS AND INSULATORS 

4.01 These instructions cover the placing of 
binding post caps in cable and wire terminals 

as protection against accidental contacts on special 
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ATTACH IOI TYPE WIRE TERMINAL TO 
MASONRY WALL WITH TWO S/16 IN. X I IN. 
EXPANSION SHIELDS AND TO WOOD 
WALL W1TH TWO N0.10 X I IN . LONG 
R.H. GALI/. WOOD SCREWS. 

TERMINATE UP TO FOUR 
DROP WIRES IN IOI T YPE 
WIRE TERMINAL 

NOTE : 

PLACE BLOCK WI RE: 
BETWEEN TERMINAL 

N-TYPE TE RMINAL 
10 OR 16 PAIR SIZE 

PLACE AOOITIONAL 101 TYPE WIRE TERMINAL 
AT LEAST 3-112 IN. APART. 

Fig. 16-Wiring 101-Type Terminal With Horizontal 
Wall-Mounted Terminal 

TO NE XT POLE 

NOTE : 

WIRE 
SPLI CE 

61N. 

( SEE NOTE) 

1018 WIRE TERMINAL (ATTACH 
WITH TWO NO. IOX I IN. LG. R.H. 
GALI/. WOOD SCREWS). 

TO STATION 

," 
,/ 

TO NE X T POLE 

' TO STATION 

DRIVE HOOK ON FACE 
OR BACK OF POLE 

Fig. 17-Wiring Party line Tap 

service lines and as a means for minimizing faceplate 
leakage in distributing cable terminals. Table B 
lists the binding post caps and usage. 

Caution: Check with local test desk to 
make sure no cable breakdown tests are 
in progress before working in terminals. 

RUN DROP WIRE IN RINGS AT REAR 
OF TERMINAL AND AROUND END OF 
TERMINAL TO OBTAIN PROPER 
LENGTH FOR TERMINATION 

ISS 4, SECTION 460-300-145 

CUT DROP WIRE AT THIRD BINDING POST 
BEYOND NEARER POST OF THE PAIR ON 
WHICH IT IS TO BE TERMINATED 

Fig. l~alning Praper length of Wire for Termination 

E CROP WIRE 

DO NOT PUU. WIRES 
TIGHTLY AROUND 
TERMINAL RING. 

EXTEND OOTER COVERING OF C 
CROP WIRE APPROX. 114 IN. 
"510£ OF TERMINAL HOUSING 

GROMMET 

Fig. 19-Terminating Wires at Terminals 

Note: Special service lines cover such circuits 
as program supply, radio and televis ion 
network services , picture transmission, 
teletypewriter, fire , police, power remote 
control, burglar alarm, etc. (See 4.06.) 

4.02 Binding post caps are supplied in red and 
black colors as a means of identifying the 

types of circuits on which they are being used. 
The red cap is intended for use on special service 
lines as protection against accidental contacts and 
the black for minimizing faceplate leakage and 
other purposes. 

4.03 When installing the B binding post caps, 
first turn down the nut of the binding post 

Page 9 
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SECTION 460-300-145 

(• 

Cl 

DROP WIRE 0 

DROP 
WIRED 

CROSS CONNECTING WIRES 
OMITTED FOR CLARITY. 

Fig. 20--Terminating Drop Wir-BD and BE Terminals 

finger-tight. Force the cap over the binding post, 
without twisting, until the skirt of the cap is in 
good contact with the faceplate. If t he cap is 
twisted while being forced over the binding post, 
the skirt of t he cap may fold under instead of 
seating squarely on the faceplate as desired. Fig. 
28 shows a properly placed binding post cap. 

Page 10 

4.04 In normal usage of binding post caps, clean 
the binding posts and faceplate thoroughly 

before placing caps . Install the caps after all 
moisture is removed from around the binding posts. 

4.05 Place the C binding post caps over the 
binding post with the slit in the line with 
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•Fig. 21-3A4-3 Terminal Block• 

APPROXIMATELY 20 IN. LONG, 
24 GAUGE 

"' 

Fig. 22-3A3-3 Terminal Block 

the terminated wire. Force the cap down over 
the binding post with terminated wire in the slit 
until the skirt of the cap is in good contact with 

ISS 4, SECTION 460-300-145 

the faceplate . Adjust terminated wire so that it 
is positioned inside the hole of the cap as indicated 
in Fig. 29. 

TABLE A 

TERMINAL BLOCK LEAD COLORS 

Pair 1 
T 
R 

Pair 2 T 
R 

Pair 3 T 
R 

Pair 4 T 
R 

Pair 5 T 
R 

Pair 6 
T 
R 

2AIB 
PROTECTOR UNITS 

P·18A782 BLOCK 

OLD NEW 

w w 
R BL 

w w 
BL 0 

w w 
y G 

w w 
G BR 

w w 
BR s 
w w 
s BL 

3A4-3 
3A3-3 

BLOCK 

w 
BL 

w 
BL 

w 
BL 

Fig. 23-3A2B-3 Terminal Block, Top View 

4.06 R efer to Section 460-110-100 if more 
information on Special Service Protection is 

required. 

Page 11 
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Page 12 

.Fig. 24-Pressing UG SCOTCHLOK Connector with 
C Pressing Pliers• 

LOOP BINDING POST LEADS 
TO NEAREST END OF TERMINAL 

AND THROUGH TIE ROD CLIP 

PRESS SCOTCHLOK UG BRIDGING 
CONNECTORS WITH 
C PRESSING PL IERS 

Fig. 25--Bridging Binding Post Leads to Cable Conductors 
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LOOSELY STRAP CONDUCTORS 
TO TIE ROD WITH 

B CABLE TIES 

B WIRE 
CONNECTORS 

ISS 4, SECTION 460-300-145 

Fig. 26--Completed Installation Using B Wire Connedors 

LOOSELY STRAP CONDUCTORS 
TO TIE BAR WITH B CABLE TIES 

REMOVE BINDING POST LEADS 
FROM POSITIO N NUMBER 23 

Fig. 27--49-Type Terminal With Eight Drop Wire Connedlons 

Page 13 
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TABLE B 

BINDING POST CAPS 

(SEE BSP 460-110·100 FOR DETAILED INFORMATION 

BINDING POST 
CAP COLOR 

B Red or Black 

c Red or Black 

D Red or Black 

E Red or Black 

F Red or Black 

G Red or Black 

H Red or Black 

I! 

FORCE B BINDING POST CAPS 
OVER BINDING POSTS WITHOJT 
TWISTING UN TIL CAP SKIRT IS 

IN GOOD CONTACT WITH FACE PLATE 

USAGE 

On nonworking posts of N, T, and 61-type cable terminals 

On working posts of N, T, and 61-type cable terminals 

On 7 A fuses installed in L type fuse chambers 

On 49-type cable terminals 

On B buried cable terminals and connecting blocks equipped with insula-
tion crushing washers - 30-2, 57B, and 59A types 

On 30-type connecting blocks 

On 31-type connecting blocks 

CLEAN BINDING POSTS 
ANO FACE PLATE ANO 
RUN DOWN TOP NUTS 
BEFORE PLACING 
B BINDING POST CAPS 

CLEAN BINDING 
POST AND FACE 
PLATE BEFORE 
PLACING C 
BINDING POST 
CAPS 

•Fig. 28-Placing B Binding Post Caps• •Fig. 29-Placing C Binding Post Cops. 

Page 14 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 460-300- 149 
Issue 3, January 1977 

SEPARATION AND MECHANICAL PROTECTION 

FOR WIRE AND CABLE 

1. GENERAL 

1.01 In general, the separations are required for 
electrical reasons. However, uncovered 

steam and hot water pipes, stationary metal gratings, 
etc, also must be considered because of excessive 
heat and abrasion. 

1.02 This section is reissued to update Tables A, 
B, and C to agree with Section 462-450-205. 

1.03 All station wires or cables installed in explosive 
atmospheres shall be placed in accordance 

with the instructions pertaining to that equipment. 

Wire or cable shall not be placed in 
pipe, conduit, or compartment containing 
electric light and power wires or cables, 
nor in the same outlet box, junction 
box, or compartment unless 
separated from the electric light 
and power wires by a suitable 
partition. 

1.04 Whenever practicable, avoid running telephone 
wire or cable in the same conduit, molding, 

or runway with foreign signal circuits which are 
operated by battery or from a stepdown transformer. 
Strict adherence to this recommendation will minimize 
the possibility of interference by either or both 
parties during placing or maintenance activities. 

2. SEPARATIONS 

The separations shown in Tables A, 
B, and C are minimum requirements. 
Greater separations shall be provided 
where readily obtainable. 

2.01 Separations of less than 6 feet between drop, 
block, station wiring, station cabling, or 

telephone ground wires and lightning wires or rods 
are permissible under the following conditions. In 

no case shall the separation be less than 
4 inches. 

(a) Where telephone, power, and lightning rod 
ground connections are made to a common 

grounding medium such as a cold water pipe. 

(b) Where separate driven ground rods are used 
for telephone, power, and lightning rod 

installations, and the ground rods are 
bonded together. 

3. DEFINITION OF TERMS 

3.01 Terms used in Tables A, B, and Care defined 
below: 

• Bare Wire-A conductor having no covering 
or insulation whatsoever. 

• Open Wiring- A wiring method using cleats, 
knobs, tubes, and flexible tubing for the 
protection and support of insulated conductors 
run in or on buildings, and not concealed 
by the building structure. 

• Service Drop-The overhead service conductors 
between the last pole or other aerial support 
and the first attachment to the building. 

• Nonmetallic Sheathed Cable-An assembly 
of two or more insulated conductors having 
an outer sheath of moisture resistant, flame 
retardant, nonmetallic material. 

4. WIRE PROTECTION 

4.01 A protective covering is required (Fig. 1) 
where it is not practicable to obtain the 

minimum separation at crossings shown in Tables A 
and B or where wire and cable runs are subject 
to mechanical damage, abrasion, or excessive heat. 
Where Tables A and B list No Alternative, the 
minimum separation must be maintained. P wire 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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SECTION 460-300- 149 

guard, plastic tube, or two layers of friction tape 
shall be used in all cases where telephone wiring 
is subject to abrasion or mechanical damage. E 
wire guard (plastic tubing) may be used in place 
of friction tape or P wire guard on station wiring 
within buildings where improved appearance is 
desired (Fig. 2). 

4.02 Where plastic insulated station wire or cable 
passes through wall or floor adjacent to wall 

or baseboard, protection with friction tape or E 
wire guard is not required unless wire is subject 
to mechanical damage or abrasion. 

Page 2 

4.03 Where station wiring passes over floor away 
from wall or baseboard, protect it from 

mechanical damage with overfloor ducts and 
associated fittings as covered in the section entitled 
Overfloor Ducts, Identification and Installation. 

4.04 Fig. 3 through 12 are typical examples of 
wiring requiring protection. 

Do not run wires or cables through 
removable gratings. 
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ISS 3, SECTION 460-300-149 

• TABLE A - SEPARATION AND PHYSICAL PROTECTION FOR WIRING BETWEEN 
PROTECTOR AND TELEPHONE EQUIPMENT. 

This table applies only to telephone wiring from !useless or fused protector to telephone equip-
ment and to telephone wiring requiring no protector. Minimum separations between telephone 
wiring outside or inside buildings, and type of plant involved, are as follows. Separations ap-
ply to crossings and to parallel runs. 

TYPE OF PLANT INVOLVED 
MINIMUM PROTECTION REQUIRED IF MINIMUM SEPARATIONS 

SEPAIATIONS 
CANNOT BE OBTAINED fNou 11 

Bare light or power wire of 5 ft No Alternative (Not.e 2) 
any voltage (Not.e 2) 

Electric 
Open wiring not over 300 

2 in. See Note 3 
Supply 

volts 

Wires in conduit, or in arm-
ored or nonmetallic sheath None 
cable, or power ground wires 

Radio and Antenna lead-in and ground 
4 in. See Note 3 

Television wires 

Signal or 
Open wiring or wires in con-

Control None 
Wires 

duit or cable 

Comm uni- Community t ele'(ision sys-
cation t erns coaxia l cables with None 
Wires shields at ground potential 

Telephone Using fused protectors 2 in. See Note 3 
Drop or 

Using fusel ess protector or Block None 
Wire where no protector required 

Telephone Ground Wire None 

SK station wire with shield grounded 

Sign 
Neon signs and associated 6 in. or lead cable with sheath grounded . 
wiring from transformer (Not.e 4) Ground requirements same as for signal-

ing ground. See Section 638-210-100. 

Lightning Lightning rods and 
System 

wires 6 ft See 2.01 

Pipe 
Steam or hot water or heat- See Note 5 See Note 5 
ing ducts 

Stationary Grating, Metal Shutter P Wire Gua rd, or two layers of vinyl tape required 
Grillwork, e tc . in all cases to resist abrasion. 

Note I: Applies only to crossings. For parallel runs the indicated minimum separations must 
be maintained. 

Note 2: Power is to be turned off if working above bore wire. Ladders shall be placed to main-
tain a 5-foot minimum clearance. 

Note 3: B Plastic tube; E or P wire guard; or two layers of vinyl tape extending 2 inches be-
yond each side of object being crossed. 

Note 4: To prevent accidental breakage, avoid neon sign location if alternate run is possible. 

Note 5: Excessive heat may damage plastic-insulated wires, therefore, avoid heating ducts and 
other heat sources. 

Page 3 
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SECTION 460-300- 149 

.TABLE I - WIRING BETWEEN BUILDING ATTACHMENT AND TELEPHONE PROTECTOR. 

This table applies only to telephone wiring (drop or blockj attached to buildings and feeding a 
fuseless or fused protector. Minimum separations between telephone wiring outside or inside 
buildings, and type of plant involved, are as follows. Separations apply to crossings and to 
parallel runs. 

TYPE OF PLANT INVOLVED MINIMUM PROTECTION REQUIRED IF MINIMUM SEPARATIONS 
SEPARATION'S CANNOT BE OBTAINED (Note 1) 

Bare light or power wire of 5 ft No Alternative (Note 2) any voltage (Note 2) 

Service drops or open wiring 
4 in. Electric not over 750 volts 

Supply Wires in conduit, or in 
armored or nonmet a llic 

2 in. sheath ca ble, or power 
ground wires 

Ra dio and Antenna lead-in and ground 
4 in. Television wires 

Signal Open wiring or wires in 
2 in. P Wire Gua rd extending 2 inches beyond Wire conduit or cable 

Foreign open wiring and 
each side of obj ect being crossed 

wires in conduit or cable 

Comm uni- Between exposed and unex- 2 in. 

cation posed Telephone Company 

Wires 
wires 

Communit y t elevision sys-
terns coaxial cables with None 
shields at ground potentia l 

f-

Downspouts and gutters 2 in. 
Met a llic 
Obj ect Stationary Gra tings, etc. 

P Wire Guard or two layers of viny l tape required in 
a ll cases to resist abrasion 

Telephone Ground Wire None 

Sign Neon signs and associated 6 in. P Wire Guard, 12 inches long (Note 3) wiring from transformer 

Lightning 
Lightning rods and wires 6 ft See 2.01 System 

Telephone Ground Rods to Other 
6 ft No Alternative Ground Rods 

Note 1: Applies only to crossings. For parallel runs the indicated minimum separations must 
be maintained. 

Note 2: Power is to be turned off if working above bare wire. Ladders shall be placed to main-
tain a 5-foot minimum clearance. 

Note 3: To prevent accidental breakage, avoid neon sign location if alternate run is possible. 

Page 4 
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• TABLE C - MINIMUM SEPARATIONS BETWEEN DROP WIRE SPANS 
AND OTHER EQUIPMENT OR WIRING• 

Minimum separations between drop wire spans to buildings, and type of plant involved, are as 
follows: 

Electric Supply 

Radio and 
T elevision 

Signal Wires 

Communication 
Wires 

Metallic Obj ects 

Ground Wires 

Lightning 

Signs 

TYPE OF PLANT INVOlVED 

Service drops or open wiring not over 750 
volts 

Wires in conduit, or in armored or nonmetal-
lie sheath cable 

Antenna lead-in and ground wires 

Open wiring 

Wires in conduit or cable 

Foreign open wiring 

Foreign wires in conduit or cable 

Community television systems coaxial cables 
with shields at ground potentia l 

Rain spouts, gutters, etc 

Ground wires (except radio, t elevision, and 
lightning ground wires) 

Lightning wires and rods 

Neon sign and associated wiring from trans-
former 

SC WIRE 
CUP 

STAPLE OR B 
GROUND WIRE CL AMP 

TAPE 

Fig. 1-Securing Plastic Tubes or E Wire Guard 

DROP WIRE SPAN TO BUILDING 
MINIMUM SEPARATION 

CROSSING PARALLEL 

2 ft 1 ft 

4 in. 4 in. 

2 ft 1 ft 

2 ft 1 ft 

4 in. 4 in. 

2 ft 1 ft 

4 in. 4 in. 

4 in. 4 in. 

4 in. 4 in. 

4 in. 4 in. 

6 ft 6 ft 

1 ft 1 ft 

Page 5 
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SECTION 460-300-149 

Fig. 2-Use of Tape or E Wire Guard 

Fig. 3-Crossing Mason,ry Building Projection 

Page 6 

Fig. 4-Crossing Wood or Stucco on Wood Building 
Projection 

Fig. 5-Protecting Wire Run Through Stationary Metal 
Grating 

j 
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Fig. 6-Wires Crossing Downspout on Masonry or 
Brick Surface 

Fig. 7-Ciouini Building Ov.,.hang and Metal Guttet' 

ISS 3, SECTION 460-300-149 

Fig. 8-Wires Crossing Downspout on Wood, Stucco, 
or Metal Surfaces 

F'ig. 9-Wires Crossing Power, Radio, or Television 
Wires on Wood, Stucco, ' or Metal Siding 
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SECTION 460-300-149 

Fig. 10-Wires Crossing Power, Radio, or Television 
Wires on Masonry or Brick Surfaces 

Fig. 11-Wires Crossing Cables, Conduits, Signal, or 
Ground Wires on Wood, Stucco, or Metal 
Siding 

Page 8 
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Fig. 12-Wires Crossing Cables, Conduits, Signal, or 
Ground Wires on Masonry or Brick Surfaces 

I 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 461-200-100 
Issue 8, November 1982 

INSIDE WIRE AND CABLE 

SELECTION 

I. GENERAL 

1.01 This section describes the selection of inside 
wire and cable. 

1.02 This section is reissued to: 

(a) Add information on B plenum cable 

(b) Provide information from the National 
Electrical Code (NEC) that pertains to station 

wire and cable 

(c) Remove information pertaining to G manufac­
ture discontinued (MD) and GS (MD) station 

wire. 

Revision arrows are used to emphasize the more 
significant changes. 

2. SELECTION 

2.01 In selecting wire or cable, the following should 
be considered: 

(a) Type and gauge of wire or cable to meet the 
specific job requirements 

(b) Number of conductors necessary for service 
and providing an economical allowance for 

future requirements 

(c) Location of terminal, protector, connecting 
block, telephone set, conduit facilities 

provided, etc 

(d) Customer satisfaction with appearance and 
routing of wire and cable 

(e) Conformance with the National Electrical 
Code when wire is ru.n in air plenum •or riser 

shaftst 

(f) Type surface material on which wire or cable 
is to be applied. 

Do not use privately-owned wire or 
cable systems without the approval 
of a supervisor. 

•FIRE SAFETY CONSIDERATIONS 

2.02 From the viewpoint of fire safety, inside wire 
and cable can be divided into three categories 

as follows: 

• Plenum wire and cable 

• Fire resistant - general use 

• Flame retardant - restricted use. 

A. Plenum Wire and Cable 

2.03 Plenum cables are classified by Underwriters 
Laboratories per Section 800-3d of the 

National Electrical Code for use in air plenums with­
out conduit. A typical air plenum is the space be­
tween a suspended ceiling and the floor above. The B 
plenum cable AT-8976 and KS-22084, List 1 through 
List 7 are available. 

B. Fire Resistant General Use Wire and Cable 

2.04 These general purpose wires and cables are 
insulated and jacketed with fire-resistant 

polyvinyl chloride (PVC) compounds. Their uses in­
clude installation in riser shafts, hung ceiling spaces 
not used for air transport, raceway, and conduit. The 
H station wire, D inside wiring cable, and connectot 
cable are in this category. Other wires in this fire­
resistant category, but with different uses, are E 
block wire, F cross-connecting wire, and flat cordage. 

Note: Penetration and sealing of fire walls or 
firestops to permit the passage of wire and 
cable shall be the responsibility of the building 
owner or subscriber at their expense. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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SECTION 461-200-100 

C. Flame Retardant Restricted Use Wire and Cable 

2.05 The D station wire, which has a fire-resistant 
PVC jacket and polyethylene insulation, is an 

example of such a wire. It can be used for surface wir­
ing. It should not be used in plenums or riser shafts 
because it does not meet the requirements of the 
National Electrical Code. Bundles of three or more D 
station wires should not be run in buildings. Other 
wires in this fire-resistant category are SK station 
wire and B station wire.• 

ORDERING GUIDE 

A. Inside Wiring 

2.06 Order inside wire as follows: 

• Wire, Station, D (Note) 

• Wire, Station, H (Note) 

• Cordage, Flat, 4 Conductor, KS-7144 (Note) 

• Wire, Station, SK (Note) 

• Wire, Station, B 

• Wire, Station, KS-22084, List 1 through List 7 
(Note) 

• Wire, Ground (Note) 

• Wire, Block, E (Note) 

• Wire, Cross-Connecting, F (Note). 

B. Inside Wiring Cable 

2.07 Order inside wiring cable as follows: 

• Cable, Wiring, Inside, D (Note) 

• •Cable, Plenum, B (AT-8976) (available in 
25-pair only) 

• Wire, Station, KS-22084, List 2 through List 7 
(Note) .• 

C. •inside Wiring Cable (Shielded) 

2.08 Order inside wiring cable (shielded) as 
follows: 

• Cable, Wiring, Inside, D (shielded) (Note) 

Page 2 

• Cable, Plenum, B (AT-8976) (shielded) (avail­
able in 25-pair only) .• 

Note: Includes desired type, color, gauge, 
and/ or size from Table A. 

2.09 Hnformation for connector cables is provided 
in Section 461-200-lOU 

3. INSIDE WIRE 

3.01 Inside wire type, size, gauge, color, and use are 
found in Table A. 

3.02 The D station wire is intended for general 
use in station wiring subject to restrictions in 

paragraph 2.02. It is small in diameter and flexible. 
The plastic jacket has low frictional properties per­
mitting placement without the aid of lubricants. 

3.03 The D station wire can be used for indoor or 
outdoor runs and may be terminated on any 

terminals which will accommodate 22 or 24 A WG 
conductors. Do not use D station wire to span, eg, be­
tween buildings. The insulation of the individual con­
ductors is distinctively colored to provide 
identification. Refer to Table B for color codes. 

3.04 Wire runs should be limited to 250 feet for in-
stallations involving two talking circuits. 

Single-line installation length is determined by any 
signaling equipment used or by dial- and night-light 
loading. See Section 501-136-100 for lamp loading in­
formation. 

3.05 The H station wire is intended for prewiring 
of single or multifamily residences during 

construction and for general use in station wiring. In 
most conduit or duct applications, the wire can be 
pulled without lubricants. It has three twisted pairs 
of PVC insulated 24 A WG copper conductors. Each 
conductor is distinctively colored (see Table C). The 
pairs have a different length of twist and are grouped 
together and jacketed with ivory-colored PVC under­
laid by a nylon jacket-slitting cord. 

3.06 The jacket and insulation of H station wire 
will withstand the stress of installation down 

to a temperature of -10°F, and the jacket will resist 
deterioration of outdoor exposure to sunlight. 

3.07 Length of runs of H station wire is determined 
by any signaling equipment used or by dial-
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and night-light loading. See Section 501-136-100 for 
lamp loading information. 

3.08 The B station wire (adhesive-backed wire) 
is intended for use in areas where it is impos­

sible or impractical to use D station wire and stan­
dard fasteners due to construction of buildings or 
building owner restrictions. All adhesive-backed 
wire should be used with the following precautions: 

(a) Installations are much more expensive than 
conventional D station wire installations and 

should be used only where absolutely necessary. 

(b) Mounting surfaces must be clean in order to 
obtain satisfactory adhesion. 

(c) Solvent-activated primers improve adhesion 
to slightly soiled surfaces but increases the 

cost of installation. 

(d) Never mount on damp surfaces, raw plaster, 
or a coarse surface such as cinder block or un­

treated concrete. 

(e) Wire runs should be limited to 100 feet for any 
single-line installation and 60 feet for installa­

tions involving two talking circuits. 

3.09 The KS-7144 flat cordage is used for station 
wiring under rugs on subscriber premises. 

Insulation of individual conductors is colored red, 
green, yellow, and black for identification. Wire runs 
should be limited to 100 feet for any single-line in­
stallation and 60 feet for installations involving two 
talking circuits. 

3.10 Caution: The KS-22084, List 1 station 
wire must not be stapled due to jacket 

and insulation characteristics. The KS-22084, 
List 1 wire is a highly fire-resistant plenum wire that 
is Underwriters Laboratories approved for use in air 
plenums without conduit per the National Electrical 
Code. It should not otherwise be used as general pur­
pose station wire. It consists of four No. 22 A WG con­
ductors, individually insulated and colored red, 
green, yellow, and black for identification. 

3.11 The SK station wire is a shielded twisted­
pair wire used as follows. 

ISS 8, SECTION 461-200-100 

(a) Where trouble is experienced with impulse 
noise between de metallic teletypewriter loops 

and DATAPHONE* data set lines in the same run 

(b) In loudspeaker systems as amplifier output 
leads and associated wiring. 

3.12 Ground wire is a single-conductor insulated 
wire. The No. 6 ground wire is used to make 

ground connections to protected cable, cable termi­
nals, protector mountings, and to groups of station 
protectors. The No. 10 and 12 ground wires are used 
to make ground connections primarily in station 
wiring. 

3. 13 The E block wire is used on block distribu-
tion and in ring runs on buildings. It may also 

be used inside factories, freezing rooms, or for short 
runs in homes. It is available in 1- and 2-pair sizes. 
It may be used in spans not exceeding 35 feet in 
length. The inner layer of insulation on the individual 
conductor is distinctly colored to ease identification. 
Refer to Table D. 

3.14 Wire runs should be limited to 250 feet for in-
stallations involving two talking circuits 

(2-pair size). Single-line installation length is deter­
mined by any signaling equipment used or by dial­
and night-light loading. See Section 501-136-100 for 
lamp loading information. 

3.1 S The F cross-connecting wire is used for all 
indoor cross-connection applications between 

incoming cables and station equipment (not for use 
in central offices). It may be used for pedestal and 
aerial Serving Area Interfaces. Conductor identifica­
tion is established through use of colored insulation 
in combination with single dashes of colored ink. 
Refer to Table E. The insulation will withstand the 
stress of installation down to a temperature of 
- 10°F. 

4. INSIDE WIRING CABLE 

4.01 Inside wiring cable type, size, gauge, and use 
are found in Table A. 

*Trademark of AT&T 
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4.02 The D inside wiring cable is for general use 
in customer telephone systems wiring. The 

plastic jacket has improved frictional properties, 
permitting placement without the aid of lubricants. 
Lubricants could eventually corrode and clog conduit, 
making it more difficult to place additional wire. 

4.03 All pairs in the 4- and 6-pair size are laid par-
allel to one another. All pairs in the 12- to 

25-pair sizes are made with a stranding lay; individu­
ally paired and twisted. The 50- to 100-pair is com­
posed of 2 to 4 units of 25 pairs each. The units are 
stranded together to form the core. Each unit has a 
different color binder for unit identification. Refer to 
Table F. 

4.04 The colored insulation in combination with 
single dashes of colored ink provide individual 

conductor identification. 

4.05 Length of runs is determined by any signaling 
equipment used or by dial- and night-light 

loading. See Section 501-136-100 for lamp loading in­
formation. 

4.06 •To prevent cracking of the jacket or insula­
tion, D inside wiring cable should not be in­

stalled in locations where the temperature reaches 
below +l5°F. It is available in a shielded version.• 

4.07 The KS-22084, List 2 through List 7 is a highly 
fire-resistant plenum cable that is Underwrit­

ers Laboratories approved for use in air return ple­
nums without conduit per the National Electrical 
Code. It should not otherwise be used as general pur­
pose station cable. 

Page 4 

4.08 The cable is available in six sizes (see Table A) 
with all pairs stranded into a cable form. 

Cable pairs are identified with solid colors only, how­
ever, each pair has a unique color combination for 
identification (see Table G ). 

4.09 tThe B plenum cable (AT-8976) is a fire-
and smoke-resistant cable that is Underwrit­

ers Laboratories approved for use in air plenums 
without conduit per the National Electrical Code. It 
is designed specifically for use in plenums and should 
not be used as a general purpose cable. For cost con­
siderations, the B plenum cable should be used in lieu 
of the KS-22084 teflon cable. The cable is available in 
25-pair only. 

4.1 O Insulated conductor size and color code are 
identical to those of the D inside wiring cable. 

The B plenum cable is somewhat stiffer than D inside 
wiring cable, however, it can be installed in the same 
manner and can be used with all existing type con­
necting blocks. 

4. 11 The sheath and core of the B plenum cable 
consists of polymide aluminum and fiberglass 

construction which imparts a high degree of thermal 
resistance. The aluminum sheath may be used for a 
coupled bonding conductor when used with the B 
bonding clip and B appliance wire. Refer to Section 
081-852-120 for information on the B bonding clip and 
B appliance wire. It is available in a shielded 
version.• 
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TYPE OF ~ i ... 
WIRE (NOTE) SIZE ... ... 1111 

Station D Quad 22 • • See 
Table B 

H 3 Pairs 24 • See 
Table C 

KS-7144 Quad 18 • See 
Flat Table B 
cordage 

SK Pair 22 • Blue -
White 

B 2 Pairs 26 • 
KS-22084 , Quad 22 • See 
List 1 Table B 

Ground Single 12 • 
Single 10 • 
Single 6 • 

l 
ct 

"' 
See note and footnotes at end of table. 

TABLE A 
SELECTION OF WIRE AND CABLE 
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Similar to D 
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USE 
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~I 
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"' Ill 8 )( I -

.. m 12 
Ill"' 5 .. ,. .. "' 

II &1 .. .. ... 
~ ... .. 
= .. .. 
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• 

• 

REMARKS 

Use for most interior station 
wiring including ducts and all 
conduits. Subject to NEC 
restrictions (see paragraph 
2.02) . May be run outside of wall 
of building between terminal and 
protector, protector and station, 
extension station, or bell where 
the wire run on building extends 
outdoors . D station wire should 
not be used for prewiring purposes 

Same applications as D. May be 
exposed to sunlight . Subject to 
NEC restrictions (see paragraph 
2.02). Use for prewiring purposes 
and for interior station wiring 
including ducts and conduits . 

Use under rugs and carpets. 

Shielded wire (see paragraph 
3. ll) . 

Adhesive-backed (see paragraph 
3.08 and Section 461-200·206). 

Station wire for use only in air 
p 1 enums, not as genera 1 purpose 
station wire . 

Size Protectors 
No . 

Fused Fuselesst 

12 1 to 6 l or 2 
10 7 or more 3 to 6 
6 Any number Any number 

iii 
"' !'> 

"' § 
z ,,. 
! 
~ 

~ 
8 
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... 
0 

UI .. 
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TYPE OF 
lllRE (NOTE) 

E Block 

F Cross­
connectl ons 

D Inside 
Wiring Cable 

Air I KS-22084 
Plenum I L2 Cable 

L3 

L4 

L5 

L6 

I 
SIZE 0 

Single 21 • 

Pair 1/2 

Triple 

Pair 

Triple 

2 Pa irs 

3 Pairs 

4,6 , 12, 
16, 21, 
25,50 , I 24 
75, 100 
Pairs 

l 
4 Pairs 1 

6 Pairs 

12 Pairs 

16 Pairs 

21 Pairs 

L7 l25 Pairs 

JACKET 
OR 

INSULATION 
COLOR 

i .. 
> 

~ 

i1~1~1E ::: ~ ~ i 

• 
• 
• 

! 
§ 
IL 

! 
I 

TABLE A (Contd) 
SELECTION OF WIRE AND CABLE 

USE 

I 

CLASS OF 
SERVICE 

~ 
E 1~1z i "' H 
H : 8 CIRCUITS 

~ 
... "' Ill VI 0 W fi 

iE..; i :.i . -
z . "' Ill "' .... 3 H Ill 

0 Ct a:: lllCl'I 
"'l'I HCOZ H><)o 
0111! ti"' • OlllSClll ... l~i! ~::~i~fil~i 
I- .... """ I- UI C""I Ill Ill U'I """ ii 0 i"' ...... i1111110 ....... c Q., """* W-'-IWlllVl • >CWWd°C 

VI CL a:: ... <C ..1111:-M Ill I--' ...JCL 

! 
. 6 
~I 
"' 2 u )( 

~ii 
! 

~1 i E H H Ill 

~ = ~ "' Ill ....... REMARKS 

See 1·1 I I I I I I I I I I I I Used outdoors, in freezing rooms, 
Table D • • ~~~!~r~:s~f;~~e~~r short runs in . 

•I e I • ••• 
See Table E • Use for all indoor cross-connec· 

• 

I I I 

1-1 ~1---11-+-1-41---<11--+1---•1-1-1-1 ~1--1-1---11-.--11 !~~~~o~e!~~~~~~~~ml~ ~~~l~:e a~: 
central office distributing • 

11--111--11--t-I -+-I -+-I -t-1 ---1-1--+l --+l--tl--111--t-I -.--11 ;~~~~ · ~n~t a:~la ~es~~~~ n~o~r~:d • 

e I e • • 
interfaces . 

Annealed-copper conductors 
(plastic PVC insulated) color 
coded. General purpose cable , 

I• I See 1 I I e I •I •I •I • 
Table G 

I I I• Annealed-copper conductors 
(Teflon insulated) color coded . 
Used for air plenum , not general 
purpose cable. 

See note and footnotes at end of table . 

"' 
!S 
~ .. 
°' 
~ 

~ 
0 
0 
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.,, 
a ca ,, 
..., 

TABLE A (Contd) 
SELECTION OF WIRE AND CABLE 

USE 

CLASS OF 
SERVICE 
... ! 

JACICET ~ .E OR I ;: > .... 

~I INSULATION 
~ ~ 

.. z 
"' 8 COLOR c CIRCUITS .... ... 

~ .;. .. ~ ... c; "' ~ ~ "' Ill 0 
"'0 w i.- 15 )( ~ Ill f.; i ii 0 

! i .. · :;: Ill .. .. Ill "' .... > "' Ill"' ! 
~ g 

~ ; .. c 0 ! .. .. > 
"' ti = .; Ill .. c"' ..... 

i "' i 
... Ill Ill ~ti ... I w :c ..... ~ 0 fl; i "' ~ i >- ~ 

Ill i Ill 0 .... "' . w .. 
ii TYPE OF ~ 

.... .... 
i 

.. i .... w ... Ill "' ~;: .. 
i 0 "' ... ... Cll IU 0 .... ... c ... : .. ... .. .. ... ... ... ... Ill"' )( Ill Ill .. 

WIRE (NOTE) SIZE ... .. .. "' ... .. c c ..JD::-M IU .... ... ...... ... REMARKS 

B Plenum Cable 25 Pairs 24 • See • • • • • • Cable for use only in air plenums, 
Table F not as general purpose cable. 

Note: All wire and cable listed should not bee used near heat sources exceeding 140 ' F except KS-22084 station wire or cable and B plenWI 
cable which can be used at temperature up to 200 ' F. 

' Local option . 

t Any ground wire that can be used as a protector ground can also be used as a signal ground . Because of expense, it is not recomnended 
that No . 10 or 6 gauge wire be placed for use as signal ground only . 

;;; 
"' _ .. 
"' m n 
-4 

0 z .. 
°' 
~ 

~ 
8 
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TABLE B 

D STATION WIRE, KS-7144 
FLAT CORDAGE, AND 

KS-22084, UST 1 CONDUCTOR 
IDENTIFICATION 

PAIR 
COi.OR 

SIZE 
NO. 

TIP RING 

1 Green Red 
Quad 

2 Black Yellow 

TABLE C 

H ST A TION WIRE 
CONDUCTOR IDENTIFICATION 

TYPE PAIR COLOR 
SIZE 

WIRE NO. 
TIP RING 

1 W-BL BL 

H 3 Pairs 2 W-0 0 

3 W-G G 

SIZE 

Pair 

Triple 

2 Pairs 

3 Pairs 

TABLED 

E BLOCK WIRE 
CONDUCTOR IDENTIFICATION 

PAIR 
COi.OR 

SIZE 
NO. 

TIP RING 

1 Pair 1 Green Red 

1 Green Red 
2 Pairs 

2 Black Yellow 

TABLE E 

F CROSS-CONNECTING WIRE 
CONDUCTOR IDENTIFICATION 

COi.OR 
PAIR 
NO. 

TIP RING 
SLEEVE 

OR GROUND 

Y-BL BL-Y -
-

0-BK BL-BK G-BK 

1 R-BL BL-R -

2 R-0 0-R -

1 W-BL BL-W -

2 W-0 0-W -

3 W-G G-W -
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PAIR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26-50 

51-75 

76-100 

.TABLE~ 

B PLENUM AND 
D INSIDE WIRING CABLE 

CONDUCTOR IDENTIFICATION 
(NOTE) 

TIP RING BINDER COi.OR FOR 
WIRE WIRE 25, 50, 75, AND 100 PAIRS 

W-BL BL-W 

W-0 0-W 

W-G G-W 

W-BR BR-W 

W-S S-W 

R-BL BL-R 

R-0 0-R 

R-G G-R 

R-BR BR-R 

R-S S-R 

BK-BL BL-BK 
BL-W 

BK-0 0-BK 

BK-G G-BK 

BK-BR BR-BK 

BK-S S-BK 

Y-BL BL-Y 

Y-0 0-Y 

Y-G G-Y 

Y-BR BR-Y 

Y-S S-Y 

V-BL BL-V 

V-0 0-V 

V-G G-V 

V-BR BR-V 

V-S S-V 

Repeat first 25 colors 0-W 

Repeat first 25 colors G-W 

Repeat first 25 colors BR-W 

Note: The B plenum cable is available in 25-pair only. 

ISS 8, SECTION 461-200-100 
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PAIR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

TIP 
WIRE 

w 
w 

w 
w 
w 
R 

R 

R 

R 

R 

BK 

BK 

BK 

BK 

BK 

y 

y 

y 

y 

y 

v 
v 
v 
v 
v 

RING 
WIRE 

BL 

0 

G 

BR 

s 
BL 

0 

G 

BR 

s 
BL 

0 LIST 7 

G 

BR 

s 
BL 

0 

G 

BR 

s 
BL 

0 

G 

BR 

s 

TABLE G 

KS-22084 AIR PLENUM 
INSIDE WIRING CABLE 
PAIR IDENTIFICATION 

UST NUMBER 

LIST 4 

LIST 5 

LIST 6 

BINDER 

LIST 2 
LIST 3 

Corewrap of teflon TFE 
impregnated fiberglass. Color 
may vary according to 
manufacturer(s). 
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BELL SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 461-200-200 
Issue 7, November 1982 

ST A TION WIRE AND CABLE 

INSTALLATION AND ROUTE SELECTION 

1. GENERAL 

1.01 This section provides recommended guidelines 
for routing and installing station wiring and 

cable. 

1.02 This section is reissued to: 

(a) Provide changes that will place the informa­
tion in this section in compliance with the 1981 

edition of the National Electrical Code (NEC) 

(b) Change Fig. 4 

(c) Rearrange the section 

(d) Change title. 

Since this reissue is a general revision, no revision 
arrows have been used to denote significant changes. 

2. FIRE SAFETY 

2 .01 The fire safety requirements of this section 
meet or exceed the requirements of the 

National Fire Protection Association Standards 
90A-1981 "Standard for the Installation of Air Con­
ditioning and Ventilating Systems" and 70-1981 
"National Electrical Code." In addition to the condi­
tions outlined in this section, certain local electrical 
and building codes may add further restrictions to 
the placement of cables in buildings. If the local codes 
exceed the requirements of telephone company stan­
dards, the electrical and building codes will apply. If 
telephone company standards exceed the require­
ments of the local electrical and building codes, the 
telephone company standards will apply. Know the 
requirements of local electrical and building codes. 
These codes and the national and regional codes are 
revised periodically. If you have any questions, con­
tact your local building industry consulting service 
(BICS). 

2.02 Fire-resistant wire and cable are preferred to 
nonfire-resistant station wire and cable for all 

building applications. Polyvinyl chloride (PVC) jack­
eted station wire and cable are fire resistant whereas 
polyethylene jacketed station wire and cable are not. 
The use of polyethylene jacketed cable in buildings 
should be avoided. 

2.03 The 1981 National Electrical Code requires 
that all wire and cable penetrations through 

fire-resistant rated walls, partitions, floors, or ceil­
ings shall be fire-stopped using approved methods. 

Note: Penetration and sealing of fire walls or 
firestops to permit the passage of wire and 
cable shall be the responsibility of the building 
owner or the subscriber at their expense. 

2.04 In Bell System buildings, use an Underwriters 
Laboratories (UL) classified fire-stop. A list 

of Underwriters Laboratories classified fire-stop 
assemblies is published in the Underwriters Labora­
tories Building Materials Directory under "Wall or 
Floor Opening Protective, Multiple-Cable Devices 
(ZCMU), and Wall or Floor Opening Protective, 
Multiple-Cable Systems (ZCOR)." If the penetration 
and fire-stop are part of an outlet box assembly, use 
an Underwriters Laboratories outlet box assembly. A 
list of classified outlet box assemblies is published in 
the Underwriters Laboratories Fire-Resistance Di­
rectory under "Outlet Boxes and Fittings Classified 
for Fire Resistance (CEYY)." 

2.05 The 1981 National Electrical Code requires 
that riser wires and cables have a fire­

resistant covering capable of preventing the carrying 
of fire from floor-to-floor. The H station wire and D 
inside wiring cable comply with this requirement. 
The D station wire, which has polyethylene insula­
tion, does not comply and should not be used in riser 
shafts unless it is enclosed in conduit. 

2.06 The air-conditioning code (NEPA 90A-1981) 
and the 1981 National Electrical Code require 

that cables run in plenums without conduit must be 
listed as having adequate fire-resistant and low-

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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SECTION 461-200-200 

smoke producing characteristics. The B plenum cable 
and KS-22084, List 1 through List 7 are Underwriters 
Laboratories classified for use in plenums. These 
cables also meet the requirements for use in riser 
shafts. 

3. GENERAL INSTALLATION REQUIREMENTS 

A. General 

3.01 Many of the general notes pertaining to tele­
phone facilities will apply to business and res­

idence installations. 

3.02 General notes pertaining to telephone facili­
ties are given in paragraphs 3.03 through 3.12. 

3.03 Seal all conduit ducts at each end between 
underground terminals or utility poles and the 

customer premises. A weatherhead may be used if 
the conduit terminates above ground. 

3.04 Inside wire runs and outlets consist of a conve­
nience outlet or plaster ring with a telephone 

coverplate and a suitable wiring channel as follows: 

(a) Use conduit where inside wire runs have turns 
or terminate through a plastered ceiling, such 

as in a garage. 

(b) Pull wires may be used instead of conduit 
where a run is short and is vertical to an un­

finished readily accessible area, such as a base­
ment, garage, etc. Pull wires shall be No. 14 single 
A WG or the equivalent. 

(c) Because of unsafe conditions, attic runs should 
be avoided wherever possible. 

3.05 Advance wiring may be provided when service 
orders have been issued in advance, pending 

the availability of facilities to connect service. 

3.06 Various points which should be considered 
when selecting routes for wire and cable are 

shown in Fig. 4 and Table A. 

3.07 The facilities to look for are existing conduits 
or raceways and existing wiring or cable. 

3.08 The placement of wiring or cable is as follows: 

(a) Run wire or cable horizontally or vertically in 
a straight line. 

Page 2 

(b) Use baseboards or other trim where conduit is 
not provided. 

(c) Make use of wooden surfaces in preference to 
others where possible. 

(d) Keep runs short as possible. 

3.09 After location of first attachment has been 
determined, consider the following factors: 

(a) Locate the drop or block wire run on the build­
ing with a view to permanency and 

accessibility. 

(b) On building walls finished with stucco, rigid 
composition shingles, brick veneer, and simi­

lar materials, locate attachments on wood trim 
where practicable. 

(c) Locate preferably on the rear and side walls of 
a building. 

(d) Place horizontal run above the reach of the 
public. 

(e) Do not run wires in front of signs, doors, 
windows, fire escapes, awnings, etc. 

(f) Do not place wire runs on walls which are 
likely to be built against. 

(g) Avoid locating on intermediate structures of 
a deteriorated or temporary construction. 

Select alternate route. 

(h) When making a wire run on a building wall 
near cable, proceed in one 'of the following 

ways: 

(1) Use rings installed with cable clamps. 

(2) Remove nails or screws that hold cable 
clamps and replace with drive rings. 

{3) Install separate wire run paralleling cable. 

3.10 Avoid the following locations when placing 
wire or cable: 

(a) Damp locations 

(b) Locked storerooms, etc 

(c) Temporary structures 
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(d) Runs that provide support for foreign objects 

(e) Excessively hot locations, steam pipes, etc 

(f) Locations where wires and cables will be sub­
jected to abrasion. 

3. 11 In explosive atmospheres, locate and install 
wiring as covered by specific instructions in 

accordance with the equipment being installed. 

3.12 The requirements for ground wire runs are as 
follows: 

(a) Make runs as short as possible. 

(b) Locate wire where it is least likely to be 
disturbed. 

(c) Run protector ground wire exposed, except 
where conduit has been provided. 

(d) Do not place protector ground wire in ring 
runs. 

(e) Signal ground wire may be placed in rings. 

(f) When existing protector ground wire has be­
come enclosed by a ceiling or partition, reuse 

if continuity can be checked and ground clamp is 
accessible. 

(g) Refer to Section 460-100-400 for grounding 
information. 

B. Unusual Building Entrances 

3.13 Entrance requirements for station wire and 
cable at metal frame windows and doors are 

as follows: 

(a) Do not make entrance through metal door 
frames. 

(b) When metal window frame is set in masonry 
or bricks, enter as shown in Fig. 1. 

(c) Cut slot in seam of brick as shown in Fig. 2. Be 
sure slot is deep enough so wire is cleared 

when shutter or screen is operated. 

Wires or cables shall not be placed in 
conduits or raceways which contain 
electric wires not properly sepa­
rated by partitions from the space 

ISS 7, SECTION 461-200-200 

provided for telephone wires or 
cables. 

(d) Locate hole as shown in Fig. 3 so as to avoid 
drilling through two shingles. 

Fig. 1 -Entrance at Metal Window Frame 

Fig. 2-Entrance at Shutter of Fire Screen 

Page 3 
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Fig. 3-Entrance Through Composition 

C. Selection of Exposed Wiring Routes 

3.14 In general, an exposed wire route should be 
used only where no concealing facilities are 

available. 

3. 15 The wiring in finished rooms and offices is as 
follows: 

(a) Run wires along baseboards or on door or win­
dow casings so they will be inconspicuous as 

possible (Fig. 5 and 6). 

(b) Where trim cannot be followed, run wires hor­
izontally or vertically but not diagonally. 

3.16 The wiring in cellars, factories, storerooms, 
etc, is as follows: 

(a) Place wire and cable where they will be least 
likely to be broken or detached. Provide pro­

tection if necessary. 

(b) Consider the shortest, most direct right-angle 
route unless otherwise specified. 

(c) Select a wire route which will be safe and 
accessible. 

(d) Follow the ceiling line rather than baseboard 
in heavily traveled passageways. 

(e) If necessary to follow chair rails, use the 
underside. 

Page 4 

(f) When possible, follow joints. 

(g) If necessary to span joists, run wmng not 
more than 3 inches from wall (Fig. 7). 

4. BUSINESS PREMISE WIRING 

A. Making Use of Wire Distributing Systems 

4.01 Distribution systems in office buildings are as 
follows: 

(a) Office buildings are generally provided with 
an exchange cable terminated in a main termi­

nal on the ground floor and distributed to each 
floor through a building or house cable, or the ex­
change cable may be distributed directly to each 
floor. 

(b) For information regarding the building con­
duit system, consult the plan at the main ter­

minal or contact the building superintendent or 
your local building industry consulting service. 

4.02 Distribution systems in apartment houses, 
hotels, and hospitals are as follows: 

(a) Generally, these buildings provide a main ter­
minal location in the basement or ground floor 

and a wall conduit system to each apartment or 
room. 

(b) In large buildings, there may be house cable 
from the main terminal to each floor with a 

terminal on each floor and conduits to the various 
apartments or rooms from the floor terminal. 

B. Using Concealed and Overfloor Conduits 

4.03 Consider the following factors when using 
conduits: 

(a) Whenever conduit is provided for telephone 
wires and it meets the prescribed specifica­

tions, it should be used. 

(b) Check to be sure conduit does not contain elec­
trical wires not associated with telephone 

equipment. If it does, follow local instructions. 

(c) Consult the building people before extending 
wiring beyond the provided system. 

(d) When necessary to provide wiring through 
concrete floors or similar construction from 
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J~y.----::: -- I / ~~~~ANCE 
-- -- I CABLE 

~ -TELEPHONE LINE 

123A1A PROTECTOR 
MOUNTED IN B 
CUSTOMER SERVICE 
CLOSURE 

TELEPHONE PROTECTOR 
GROUND CONNECTED TO 
POWER GROUND WITH 
AT- 7796X CONNECTOR 

POWER GROUNO ROD 
CONNECTED TO WATER 
PIPE GROUND 

NOTE: 
REFER TO SECTION 460-100-400 FOR 
OTHER OPTIONS FOR PROTECTORS 
AND PROTECTOR GROUNDING 

/ 

Fig. 4-Typical Wiring Routes 

TABLE A 

NO SERVICE ENTRANCE 

., TESTIHG: 
PU.iG WOFl!"..:!l'<G 
PHONf DIRE.CE V 
INTO fi11S J.ACI( If 
PHONE Ol>t:RA ltS. fAUl l 
IS IN WIRI NG. IF PHDN( 
OOf.S NOT OPERAH .C.,::C l 
REPAIR SEP.VICl 

625TD MODULAR 
NETWORK INTERFACE 
CONNECTING BLOCK 

POINT OF ENTRANCE 

TYPE OF CONSTRUCTION WOODEN WOODEN OUTSIDE METAL 
WINDOW DOOR FOUNDATION WAU WINDOW 

FRAME FRAME SIU (NOTE) FRAME 

Masonry or brick • • • 
Wood or stucco on wood • • • • 
(basement ceiling unplastered) 

• • • 
Note: Direct wiring to telephone set or connecting block is optional. 

Page S 
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Fig. 5-Wiring From Conduit to Baseboard 

Fig. 6-Wiring To Baseboards 

Fig . 7 -Spanning Joist 

Page 6 

floor to floor and conduit is not provided, inspect 
premises for pipes through floor which may be 
provided for such use. 

C. Placing Station Wire and Cable in Building Riser 
Shafts 

4 .04 Building riser shafts are generally of the 
following two types: 

(a) Closed riser shafts consist of a series of 
closets, aligned vertically one above the other, 

usually beginning in the basement and extending 
throughout the height of the building. The closets 
are interconnected by a cable slot or pipe sleeves 
through the floors. 

(b) Open riser shafts usually extend from the 
basement to the roof of the building with no 

floor separations. They are similar in construction 
to elevator shafts. 

4 .05 To conform with the 1981 National Electrical 
Code, observe the following when placing wire 

and cable in building riser shafts. 

Closed Riser Shafts 

4.06 The closed riser shafts, under the 1981 
National Electrical Code, require the 

following: 

(a) Polyvinyl chloride jacketed cable is preferred 
to polyethylene jacketed cable. 

(b) Polyethylene jacketed cable may be used in 
fireproof shafts having fire-stops at each 

floor. See Section 760-630-410 for fire-stop infor­
mation. 

Note: Penetration and sealing of fire walls to 
permit passage of wire and cable shall be the 
responsibility of the building owner or the sub­
scriber at their expense. 

(c) If Bell System standard polyvinyl chloride 
insulated and jacketed H station wire and D 

inside wiring cable are placed, fire-stops are not 
required. 

Open Riser Shafts 

4.07 The open riser shafts, under the 1981 National 
Electrical Code, require the following. 
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(a) The use of polyethylene sheath cable is 
restricted unless it is enclosed in a noncom­

bustible conduit. 

(b) Bell System standard polyvinyl chloride insu­
lated and jacketed H station wire and D inside 

wiring cable may be placed with no restrictions. 

D. Use of Area Above Suspended Ceilings 

4.08 It is not recommended to use the area above 
a suspended ceiling for concealing telephone 

plant. A void it whenever possible because of the 
following disadvantages: 

(a) The necessity of working on ladders over desks 
or other objects creates a safety hazard. 

(b) The employees of the tenant lose working time 
while the telephone employee works over their 

desks to install, maintain, rearrange, and remove 
telephone plant. 

(c) Expenses are incurred by the owner and the 
tenant when opening and closing ceilings for 

access by telephone employees. 

(d) The telephone employee loses time while wait­
ing for the ceiling to be opened. 

(e) It is difficult to avoid low beams, air ducts, 
power conduits, etc, when placing telephone 

plant after the ceiling has been installed. 

(f) There is a possibility of damaging or soiling 
ceilings. 

(g) There is a possibility of telephone cables pick­
ing up interference from induction and caus­

ing noise in working circuits. 

(h) There is a possibility of having to rearrange 
telephone cables due to the addition or 

rearrangement of air conditioning ducts or other 
services. 

4.09 A ceiling distribution system is considered a 
last choice. An adequate underfloor raceway 

or conduit system is preferable. When it cannot be 
avoided, use the area above the suspended ceiling if 
the following conditions are agreed on by telephone 
company and builder/owner: 

(a) The area above a suspended ceiling is to be 
used only for telephone service on the same 
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floor so the occupants of one floor are not dis­
turbed by telephone work for the occupants of an­
other floor. 

(b) Whenever access is required, the ceiling shall 
be opened and closed by the building owner or 

subscriber. 

(c) Polyethylene jacketed cables and groups of D 
station wires require conduit. 

(d) Areas with solid or interlocking suspended 
ceilings require conduit. 

(e) Clear working space for placing wires and 
cables must be available and not blocked by 

vent ducts, pipes, supports, or other equipment. 

(f) Opening of fire walls to permit the passage of 
telephone wire and cable shall be completed 

and fire stopped by the building owner or the sub­
scriber. 

(g) Telephone terminals properly sized and 
spaced to keep wire or cable runs to a maxi­

mum of 150 feet are required. 

(h) Suitable supporting structures of the type(s) 
outlined in paragraph 4.13 must be provided to 

support inside wires and station cables. Such sup­
porting structures shall be placed by the building 
owner or subscriber. 

(i) Whenever possible, avoid disturbing other ten­
ants on the same floor where telephone service 

is being installed. 

(j) No deviations from the preceding conditions 
shall be made without prior review by your 

local engineering department. 

4. 10 Because of the high flame spread characteris-
tics of polyethylene cable and the high smoke 

characteristics of polyvinyl chloride cable, the 1981 
National Electrical Code prohibits their use above 
suspended ceilings used as air plenums. The 
KS-22084 or B plenum cable (low flame and low 
smoke characteristics) is approved for cable installa­
tions in these areas. The following precautions 
should be considered when using this cable: 

(a) Consult the building industry consulting ser­
vice in your area to make sure local building 
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codes allow this type of cable installations in air 
return plenums. 

(b) The KS-22084 or B plenum cable is not pro­
vided in a shielded version and, therefore, 

should not be used where possible crosstalk condi­
tions could occur. 

(c) The KS-22084 or B plenum cable is similar to 
polyvinyl chloride inside wire cable and can be 

installed and connected in the same manner and 
with the same hardware. However, because of the 
creep characteristics of the jacket, the cable must 
not be stapled. 

4. 11 The KS-22084 or B plenum cable is provided to 
solve a particular problem. It must be placed 

in suspended ceilings which are used as air plenums 
but where no conduit is provided. This cable is not 
intended to replace polyvinyl chloride inside wiring 
cable or to replace conduit systems. 

4.12 Refer to Section 461-200-100 for ordering in­
formation for the KS-22084 or B plenum cable. 

E. Supporting Structures Above False Ceilings 

4.13 Make every attempt to secure the following 
type(s) of supporting structure(s) when plac­

ing inside wires or station cables above suspended 
ceilings: 

• Conduit 

• Cable trays 

• J-hooks 

• Wire loops. 

4. 14 If none of these types of supporting structures 
can be obtained, inside wires or station cables 

can be placed directly on the main runners and/ or 
cross runners (T-bars) of the false ceiling hardware, 
provided the conditions in paragraphs 4.15 through 
4.19 are adhered to. 

4. 15 Inside wires and station cables that do not 
exceed a total of 500 pairs within a 4-foot sec­

tion of the ceiling may be placed directly on the ceil­
ing runners if the supporting structure(s) outlined in 
paragraph 4.13 cannot be obtained. Cable runs sup­
ported on the ceiling hardware should be placed as 
close as possible to the hangar wires. 

Page 8 

4.16 Major runs of inside wires and station cables 
should be placed in the type(s) of supporting 

structures mentioned in paragraph 4.13 in new build­
ings or sections of existing buildings that have been 
completely renovated. 

Note: A major run is a run that could ulti­
mately exceed any combination of 500 total 
pairs. 

4.17 In existing buildings, additional cables should 
not be added to any run supported on the ceil­

ing runners if the combination of new and existing 
wires and cables will exceed 500 pairs within a 4-foot 
section of the ceiling. If the combination of new and 
existing wires and cables exceeds this limit, a route 
along another row of hangar wires should be selected. 

4.18 Exercise care when working in false ceiling 
spaces to avoid distorting or damaging the 

ceiling. 

4.19 Avoid blocking access tile in limited access 
type ceiling. Also avoid placing cables on or 

against any light fixtures. 

5. TELEPHONE ZONES 

5.01 The floor area to be served shall be divided 
into telephone zones consisting of not more 

than 400 to 600 square feet (between four adjacent 
columns). 

5.02 To feed the telephone zone, the building will 
usually have a continuous length of 2-inch 

conduit in the ceiling space, properly supported, to 
permit the pulling-in of cables. This conduit should 
extend from the nearest telephone terminal or appa­
ratus closet and left open ended at the midpoint of 
each telephone zone as illustrated in Fig. 8. 

5.03 For floor areas where the 2-inch conduit to the 
telephone zones is not available and where a 

number of inside wiring cables are to be placed 
loosely in the ceiling, adequate open-top cable sup­
ports (J-hooks) are required. These cable supports 
should be located on 5-foot centers and must be pro­
vided by the building owner to avoid damage to the 
ceilings because of cable weight. 

6. WIRING METHOD, CEILING-TO-DESK LOCATION 

Utility Column 

6.01 A utility column is a post placed between the 
ceiling and floor in conjunction with the ceil-
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All CONDUIT TO BE 2 INCHES 

Fig. 8-Typical Ceiling Distribution System Using Conduit to Telephone Zones 

ing distribution system as shown in Fig. 9. It is used 
for the concealment of communications wiring from 
the ceiling to the desk. It can also be used as an exten­
sion of electrical outlets for the same purpose. 

6.02 The utility column is a commercial product 
and if used must be supplied and installed by 

the customer. These utility columns must have been 
approved for Bell System use. 

6.03 Interconnection with customer-owned wiring 
in utility columns is not permitted. 

Page 9 
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TOP VIEW 

Fig. 9-Wiring Method With Utility Columns 

6.04 The utility columns should be attached, or 
supported, by the main Trails in the ceiling as 

shown in Fig. 10. It is not recommended that these 
columns be attached to the transverse or cross rails 
unless these rails are rigidly anchored to the main T 
rails. 

6.05 Usually when the utility columns are being 
placed or have been placed, they are subjected 

to being slightly shifted. Such movement invariably 
causes the T rail to become warped, marred, or bent. 
Excessive bending of rails may cause tile to fall down. 

7. USE OF WAUS OR PARTITIONS 

7.01 The following conditions apply if hollow core 
walls or partitions are used for concealing 

telephone wire and cables: 

Page 10 

(a) The hollow core walls or partitions must be 
clear and unobstructed. 

(b) Opening of walls and partitions and the instal­
lation of outlet boxes are the responsibility of 

the building owner or subscriber. 

(c) A pull wire is required from all outlet boxes to 
the approved supporting structure above the 

suspended ceiling. 

(d) Use only vertical pull wire runs. If bends or 
horizontal runs are necessary, conduit is 

required. 

Note: Fulfilling the previous items shall not 
be at the expense of the telephone company. 
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FALSE CEILING 
SPACE 

Fig. 10-Utiltiy Column Installation 

7.02 If fire blocks, sound deadening materials, or 
insulation is used in the construction of walls 

or partitions, conduit must be run from the outlet to 
the approved supporting structures above the sus­
pended ceiling. 

7.03 Telephone employees shall not fish walls or 
partitions in commercial buildings. 

7.04 Where it is planned to use walls or partitions 
to conceal inside wiring cables down from ceil­

ings, a minimum of 1-1/2 inch diameter space is re­
quired to permit the connector end of the cable to 
pass from the top of the wall to the outlet box above 
floor. The following are recommended: 

(a) A 1-1/2 inch conduit in wall or partition to 
outlet box (Fig. 11) 

(b) A 1-112 inch square clear space between parti­
tion sections with snap-in panel or cover 

(Fig. 12). 
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: ;{:;q :·;·.·.~·:·;,::~:t": :·;~·,;> :.\· ::~.: 
;.,~·~:: FALSE CEILING 

:~~o ) SPACE 

::; !I===== 
r~ 
::: 

CONOUIT-r;;i OUTLET BOX . 
£;· I. IF AMPHENOL CONNECTOR TO BE CONCEALED, 
•• ~.- USE A STANDARD ELECTRICAL BOX GSB - 2 . 

• 
:,.:,·.~ 2. IF AMPHENOL CONNECTOR TO BE LEFT 

EXPOSED ON WALL, USE A BOX 4 INCHES HIGH, 
• 4 INCHES WIDE, ANO 2-1/8 INCHES DEEP. 

!;~;·;;~~~'.~0:~~Iil.:~:J;~~~;::;~;TES WITH SLOT IN BOTTOM. 

Fig. 11 -Conduit Wall 

INSIDE 
WIRING CABLE 

MIN IMUM 1-1/2 INCH 
SOUARE CLEAR SPACE 

1-1/2 INCH BY 1 INCH 
OPENING FOR PASSING 
AMPHENOL CONNECTOR 

PARTITION 

SNAP-ON Al'.NEL 
OR COVER 

AMPHENOL CONNECTOR 

Fig. 12-Partition Design 

8. RESIDENCE PREMISE WIRING 

A. Outside Wiring 

8.01 Plan station installations so the protector is 
mounted on the outside of the residence 

wherever possible (Fig. 4). 

8.02 Locate the drop wire attachment and protec-
tor as close as possible to the protector ground 

source so the ground wire can be as short as possible. 
Refer to Section 460-100.-400 for protector ground 
information. 

Page 11 
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8.03 When making drop wire attachments and run­
ning wire on the outside of the residence, 

make use of wooden surfaces in preference to other 
harder surfaces. 

8.04 Run wire under the eaves and overhang 
making the wire run inconspicuous and neat. 

8.05 Do not make attachments or wire runs on the 
front of residences if possible. 

B. Inside wiring 

8.06 When making building entrances, drill holes 
at an upward angle to prevent water from 

leaking into the premises. Use drip loops and 
caulking compound to seal holes to prevent leaks. 

8.07 Use conduit if it is available. 

Page 12 
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8.08 Use the shortest, most direct route for the 
inside wire route. 

8.09 Run inside wire on floor joists and baseboards 
wherever possible. 

8.10 Run inside wire parallel with the floor joists 
to prevent the hanging or laying of objects on 

the wire. 

8.11 Avoid inside wire runs where the possibility of 
physical damage to the wire may exist. 

8.12 Do not use attic space to run inside wire unless 
they are easily accessed and provide safe 

working conditions, such as completed floors and 
ample head room. 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 461-200-203 
Issue 10, August 1981 

HANDLING ST A TION WIRE AND CABLE 

1. GENERAL 

1.01 This section covers the general factors to be 
considered when handling wire and cable. 

1.02 This section is reissued to add information on 
the B cable dispenser A T-8890. 

Exercise care to protect wire and 
cable from damage. When transport­
ing in vehicles, see that wire and 
cable are not s ubjected to crushing 
or abrasion by tools or other equip-
m ent. 

2. DISPENSING WIRE OR CABLE FROM CARTONS AND 
COILS 

2.01 To dispense D, G, or H station wire from the 
carton: 

(1) Remove large perforated knockout from car­
ton. 

(2) Remove free end of wire from slot in bottom. 
Do not remove plastic insert. 

(3) Place carton on floor and feed wire from car­
ton (Fig. 1 ). 

(4) Replace wire in slot (in bottom of carton) after 
cutting. 

2.02 To pay out station cable, remove cable from 
coil by paying it off from outside of coil 

(Fig. 2). 

3. DISPENSING STATION WIRE FROM REELS 

3.01 To dispense G and H station wire from carton-
type spool, open top of carton and fold sides 

down to match holes in side of carton; then insert 
pipe or equivalent implement through holes in carton 
a nd hole in spool, using the carton as reel support 
(Fig. 3). 

3.02 The G and H station wire or 4-pair D inside 
wiring cable may be dispensed most effi-

ciently with the AT-8903 B station wire reel (Fig. 4). 
Clamp B station wire reel to post, stud, or beam. 
Remove cardboard spool of wire from carton, place it 
within flanges of B station wire reel , a nd dispense as 
needed. 

3.03 •Inside wiring cable can be dispensed using 
the AT-8890 B cable dispenser (Fig. 5). The 

hub of the dispenser is designed to dispense 25- to 
100-pair connector cable in loose coils up to 200 feet 
in length. The cable can be dispensed from the out­
side or inside of the coil. The top of the dispenser has 
a socket for mounting a warning flag. An adjustable 
friction brake is provided to prevent overruns.• 

4. STRIPPING CABLE 

4.01 To strip plastic-jacketed inside wiring cable 
with jacket-slitting nylon cord: 

(1) Slit end of jacket with diagonal pliers for ap­
proximately 1 inch. 

(2) Locate jacket-slitting nylon cord under jacket. 

(3) Grasp cable firmly in one hand and, usi ng 
long-nose pliers, pull nylon cord through cable 

jacket to the desired stripped length (Fig. 6). 

5. STRIPPING JACKETED WIRE 

5.01 To strip SK or G and H station wire: 

(1) Slit end of jacket with diagonal pliers for ap­
proximately 1 inch. 

(2) Locate jacket-slitting nylon cord under jacket. 

(3) Grasp wire firmly in one hand and, using long­
nose pliers, pull nylon cord through jacket to 

the desired stripping length (Fig. 6 and 7). 

5.02 To strip D station wire (desired stripped 
length exceeds 12 inches): 

(1) Use diagonal pliers to cut through jacket 
and insulation to expose conductors (Fig. 8). 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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(2) Hold the wire fi rmly with one hand, grasp one 
or two of the exposed conductors with long­

nose pliers, and pull, using the conductors to split 
t he jacket to the desi red stripped length (Fig. 8). 

6. SKINNING 22- AND 24-GAUGE INSULATED CON­
DUCTORS 

6.01 The recommended method for skin ning the 
insulation from individual conductors is with 

the 6-inch diagonal pliers (Fig. 9). The new 6-inch 
diagonal pliers have separate notches for skinning 
22-gauge, 24-gauge, and drop wires. 

6.02 Avoid other methods of skinni ng insulation 
which result in nicks or cuts across the metal 

conductor. Such damage often causes the wire to 
break when flexed. 

7. TERMINATING CONDUCTOR AT SCREW TERMINALS 

7.01 To terminate conductor at a screw terminal, 
bend the wire clockwise in a hai rpi n loop 

arou nd the screw. Push conductor away from the 
screw, especially fin er gauge conductors, to prevent 
t he wire from being caught in the threads and getting 
broken when the screw is tightened (Fig. 10). 

Fig . I - Dispensing D, G, or H Station Wire 

Fig . 2-Paying Out Cable 

Page 2 

Fig . 3 - Carton Used as Reel Support for G or H Station 
Wire 
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SPOOLS UPTO 
10 · 1/2 INCHES 
IN DIAMETER 
AND 8 · 5/8 INCHES 

THICK 
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STUD CLAMP 

80° SWIVE L HEAD 

LOADING 

LATCH 

fig. 4-AT-8903 8 Station Wire Reel Mounted on Stud 
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Fig. 5 - tAT-8890 B Cable Dispenser• 

Page 4 
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Fig . 6-Stripping D Inside Wiring Cable or G and H Sta­
tion Wire (With Jacket-Slitting Cord) 

Fig. 7-Stripping SK Station Wire 
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Fig. 8-Stripping D Station Wire 

Page 5 
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1. NOTC H ES ON BOTH SIDES FOR STR IPP ING 
24 GUAGE CO NDUCT OR. 

2 . NOTCH FOR STR IPPING 22 GUAGE CONDUC TOR . 
3 . NOTCH FOR STR IPP ING D ROP WIRE. 
4 . KNURLED FOR CRUSH ING INSULATION 

ON DROP W I RE . 
5. RE D PLASTI C INSU L AT ED HANDLES. 

Fig. 9-Recommended Tool for Skinning Insulation From Conductors 

KEE' Wiii[ 
,REE OF THR[ADS 

Fig. 10-Terminating Wire at Screw Terminals 
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BEU SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 461-200-206 
Issue 1, November 1980 

B STATION WIRE AND ASSOCIATED APPARATUS 

IDENTIFICATION AND INSTALLATION 

STATION WIRING 

1. GENERAL 

1.001 This addendum supplements Section 
461-200-206, Issue 3. Place this pink sheet 

ahead of Page 1 of this section. 

1.002 This addendum is issued to revise information 
on shelf life of station wire. 

2. CHANGE TO SECTION 

2.001 On Page 1, Paragraph 2.02, revise Note 
to read as follows: 

Note: Observe the "Use Before Date" on 
the zip-lock plastic bag in order to avoid wire 
adhesion problems. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 461-200-206 
Issue 3, January 1980 

B STATION WIRE AND ASSOCIATED APPARATUS 

IDENTIFICATION AND INSTALLATION 

ST A TION WIRING 

1. GENERAL 

1.01 The B station wire is for use in areas where 
it is impossible or impractical to use conventional 

station wire and standard fasteners. 

1 .02 This section is reissued to add information 
on: 

• No. 723 terminal base 

• No. 724 station wire cover 

• No. 725 primer 

Since this reissue is a general rev1s10n, arrows 
ordinarily used to indicate changes have been 
omitted. 

2. DESCRIPTION 

2.01 The B station wire consists of two pairs of 
parallel 26 A WG copper conductors covered 

with ivory colored PVC insulation and a pressure 
sensitive adhesive backing for fastening to most 
types of clean surfaces. The B station wire is not 
recommended for under carpet use. 

2.02 The B station wire is supplied in 75-foot 
rolls contained in zip-lock type dated plastic 

bags. 

Note: DO NOT USE WIRE DA TED 
OLDER THAN 6 MONTHS. 

2.03 Adhesive backed connecting accessories may 
be used for splices, taps, and terminations. 

Self-stripping, push-on-type contacts in each connector 
eliminate wire preparation and expedite installation. 

2.04 No. 724 Station Wire Cover: The 
No. 724 station wire cover (Fig. 13) is a 

heavy plastic strip with a channel down the center 
and pressure sensitive adhesive on the edges. It 
is made in 48-inch lengths and may be cut to any 
desired length. The No. 724 station wire cover is 
recommended for use whenever there is a possibility 
of abrasion or excessive wear on a wire run. 

2.05 Connecting Accessories Usage Guide: 

•No. 717 Terminal-binding post block for 
terminating conventional round station wire 
or cord conductors 

•No. 718 Tap-for making a tap and/or splicing 
flat station wire 

• No. 719 Jack-a receptacle which accepts a 
standard 4-prong telephone plug 

•No. 721 Transition-Splices conventional 
round station wire to flat station wire 

•No. 723 Terminal Base-provides modular 
telephone set termination when used with 
625C connecting block. 

2.06 Ordering Guide: 

• Wire, Station B, AT-8115 (75-foot roll) 

• Terminal, No. 717t 

• Tap Splice Connector, No. 718t 

• Jack, No. 719t 

• Corner Cover, No. 720t 

•Transition Connector, No. 721t 

• Terminal Base, No. 723t 

t Obtain from 3M Company 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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• Station Wire Cover, No. 724t 

•Primer, No. 725t 

• Roller, Hand, Model E-14t 

3. INSTALLATION 

3.01 Installation Rules: 

Limitations placed on the physical 
installation of B station wire and 
associated apparatus require strict 
adherence to the following rules. 

(1) Wire run should not exceed 100 feet for 
single-line installations and 60 feet for 

installations involving two talking circuits. 

(2) Temperature of wire and mounting surface 
must be above 50°F before installation. 

(3) The wire and associated apparatus must be 
accurately located initially, because the 

adhesive backing may damage the mounting 
surface when the wire is removed. 

(4) When applying B station wire to "easy clean" 
surfaces, such as vinyl wallpaper, acrylic, 

or epoxy paints, the area where wire is to be 
mounted must be primed with SCOTCHFLEX* 
PRIMER No. 725. 

Danger: Keep primer and its vapors 
away from heat, sparks, and open 
frame-it is extremely flammable. 
Use in well ventilated areas with 
enough air movement to remove 
vapors and prevent vapor buildup. 
A void prolonged breathing of vapor. 
A void eye contact and prolonged or 
repeated contact with skin. For eye 
contact, flush immediately with plenty 
of water and seek medical aid. For 
cleaning purposes, use only B Cleaning 
Fluid (1.1.1-trichloroethane). 

(5) Avoid contacting foreign objects with adhesive 
side of B station wire to prevent picking 

* Registered Trademark of 3M Company 

t Obtain from 3M Company 
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up dust or dirt. If possible, do not touch 
adhesive side with hands. 

(6) Always match the wire pairs when making 
a tap, splice, or extending a wire run to 

ensure correct polarity of conductors. 

(7) Identification of individual conductors may 
be determined by locating the raised tracer 

dot on the surface of the B station wire and 
counting the conductors as shown in Fig. 1. 

(B) 
RAISED 
TRACER ---- --.-'-'( Y'-') ___ ...-.:3~-

~ (G) • 2 

(R) 

Fig. 1 -Conductor Identification of B Station Wire 

(8) Conventional station wiring colors [(BK), 
(Y), (G), (R)] assigned to the conductors in 

relation to the tracer are shown in Fig. 1. The 
associated numbers relate to the designations in 
the terminals, terminal base, etc. 

It will be necessary to orient No. 717 
and No. 723 bases to maintain color 
and terminal designations. 

3.02 Recommended Mounting Surfaces: 

• Painted plaster 

• Plasterboard (dry wall, sheet rock, and 
gypsum board) 

• Hardboard (masonite) 

• Wood (without wax) 

•Metal (without wax) 

•Tile (asphalt, vinyl, rubber, and ceramic­
without wax) 

• Concrete (smooth, trowled, and sealed) 

•Marble 
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3 .03 Mounting Surfaces Not Recommended: 

• Damp, dirty, or greasy surfaces 

• Flaking paint or poorly adhering paint 

• Raw plastered walls 

• Coarse surfaces (raw cinder block or untreated, 
rough trowled concrete, etc) 

• Easy clean surfaces (vinyl wallpaper, epoxy 
paints) unless used with primer No. 725 
(obtain from 3M Company) 

3 .04 Connecting to Standard Apparatus: 

(1) The B station wire may be connected directly 
to subsets, wall sets, or external ringers. 

It may a lso be connected directly to standard 
screw type terminals, j acks, and con necting blocks. 

(2) Strip insulation carefully, the 26 A WG 
conductors may be easi ly notched and broken. 

(3) To prevent wire from sticking to apparatus 
or existing wires in apparatus, fold wire as 

shown in Fig. 2 after it enters apparatus box. 

Fig. 2-B Station Wire, Folded 

3.0S Straight Wire Run: 

(1) Allow sufficient amount of B station wire 
for connecting to transition or terminal at 

beginning of run. 

(2) Apply adhesive side of wi re to mounting 
surface and press firmly. 

(3) Continue to dispense wire, applying hand 
roller (Fig. 3) to adhere wi re to mounting 

surface. Finger pressure alone is insufficient. 

ISS 3, SECTION 461-200-206 

Fig. 3-Applying Roller to Wire Run 

3.06 9<1' Turn in Wire: 

(1) Fold wire under with adhesive side up in 
direction opposite to intended run (Fig. 4A). 

(2) Fold wire back over in direction of intended 
run (Fig. 48). 

(3) Remove paper liner from back of No. 720 
corner. Place fold in corner and press corner 

firmly to mounting surface (Fig. 4C). 

3.07 Installing No. 717 Terminal: 

(1) Remove snap-on cover and four screw 
terminal block. 

(2) Select desired location, remove paper liner 
from back of terminal base, and press base 

firmly against mounting surface. 

(3) Place wire in channel on terminal base and 
press firmly (Fig. 5). Placement of wire in 

channel must be accurate to eliminate possible 
short circuit or crossed wires. 

(4) Place terminal block over wire channel. Align 
block with guide pins in base for proper 

seating. Exert sufficient pressure with screwdriver 
so mounting screw will pierce wire insulation 
covering screw hole. Secure block to base. 

(5) Terminate D station wire or cord connectors 
on screw termina ls (Fig. 6) and replace 

snap-on cover. 

(6) When wire run ends in a No. 717 terminal, 
extend wire approximately 2 inches beyond 

Page 3 
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Fig. 4-90° Turn in B Station Wire 

terminal (Fig. 7A) and then fold back over 
terminal block (Fig. 7B). 

(7) A wire run can be extended from an existing 
run in the terminal by either of two methods: 

• Splice the folded wire to the new wire using 
a No. 718 tap (Fig. 8) 

Page 4 

Fig. 5-Wire in Channel on Base of No. 717 Terminal 

D STATION WIRE 
THROUGH WALL 

Fig. 6-Terminating Wire on No. 717 Terminal 

• Cut off wire at screw hole of No. 717 
terminal and start new wire run on opposite 
side of screw hole . 

• n 
When using the latter method, place 
wire carefully in wire channel so that 
the prongs on the terminal block will 
seat over the four conductors on each 
side of screw hole when terminal 
block is placed. 

3.08 Splicing With No. 718 Tap: 

(1) Install the tap in the same way as the 
No. 717 terminal. 

(2) When spl icing a 
the ends of the 

the base of the tap. 
hole (Fig. 8). 

wire run, carefully place 
wire over the prongs in 

Do not cover the screw 

(3) When making a tap from a wire run, place 
end of tap wire over existing wire to the 

edge of the tap (Fig. 9). Cover-mounting screw 
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A B 

Fig. 7-Wire Ending in No. 717 Terminal 

Fig. 8-Wire Splice Using No. 718 Tap 

must pierce wire insulation when securing cover 
to base. 

Fig. 9-Wire Tap Using No. 718 Tap 

3.09 Splicing With No. 721 Transition: 

(1) Remove paper liner from back of transition. 

(2) Select location and press adhesive side of 
transition to mounting surface. 

(3) Remove cover. 

(4) Place B station wire in channel, butting end 
of wire against center stop (Fig. 10). 

(5) Remove approximately 3/4 inch of outer 
jacket from the D station wire. Insulation 

from individual conductors need not be removed. 
Match each conductor with the 3 station wire 
for correct polarity (Fig. 1) and place in wire 
grooves in base of transition (Fig. 10). 

(6) Place cover and tighten screw until cover 
is seated to base of transition. 

Fig. 10-Terminating Wire in No. 721 Transition 

Page S 
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3.10 Terminating in No. 719 Jack: 

(1) Install the jack (Fig. 11) in the same way 
as the No. 717 terminal. 

(2) When wire run ends in jack, do not extend 
the wire and fold back. Cut off wire so it 

does not extend beyond cover of wire channel. 

Fig. 11-No. 719 Jack 

3.11 Installing No. 723 Terminal Base 
(Fig. 12): For use with 625C connecting 

block (Fig. 12) (modular telephone set termination). 

(1) Remove four screw connector body. 

(2) Select desired location, determine base 
orientation to maintain color and terminal 

designations, remove paper liner from back of 
terminal base, and press base firmly against 
mounting surface. 

(3) Place wire in channel of terminal base. 
Placement of wire in base must be accurate 

to eliminate possibility of short circuit or crossed 
wires. 

Page 6 

(4) Place connector body over wire in channel. 
Align block with guide pins in base and seat 

firmly with finger pressure. Exert sufficient 
pressure with screwdriver so mounting screw 
will pierce insulation covering screw hole. Secure 
block to base. 

(5) Attach spade tips of 625C connecting block. 

(6) Align 625C connecting block with modular 
jack opening at bottom whenever possible. 

Otherwise, opening must face to side, never 
toward the top. This is to protect against residue 
buildup and contact contamination. Secure 625C 
connecting block to mounting post in center of 
base. 

3.12 Installing No. 724 Station Wire 
Cover: 

(1 ) Cut cover to desired length with knife or 
cutters. 

(2) Remove paper liner from adhesive, center 
No. 724 station wire cover over wire, and 

press firmly in place. 

(3) Roll both edges of cover with E-14 roller 
(Fig. 14). 

3 . 13 Installing Wire Through Wall: 

(1) Drill 1/4- or 3/8-inch hole through wall at 
desired location. 

(2) With a keyhole hacksaw, cut a slot on side 
of hole opposite direction of intended wire 

run (Fig. 15). 

(3) Carefully pass only a few inches of wire 
through wall, place a No. 718 tap, and splice 

wire at this point to extend wire run. 
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723 TERMINAL 
BASE 
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Fig. 12-No. 723 Terminal Base With W.E. 625C Connecting Block 

/ / / 

" / 
( / 

/ 

Fig. 13-No. 724 Station Wire Cover Fig. 14-lnstalling No. 724 Station Wire Cover 
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HACK SAW SLOT 

Fig. IS-Hole Through Woll for B Station Wire 
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BEll SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 461-200-210 
Issue 11, November 1982 

1. 

2. 

3. 

4 . 

STATION WIRE AND CABLE A TT ACHING AND FASTENING 

DESCRIPTION 

CONTENTS PAGE CONTENTS PAGE 

GENERAL B. B Masonry Clips 9 

SURFACES ENCOUNTERED 2 c. C Wire Loop 9 

A. Cement or Cinder Block 2 D. Toggle Bridle Ring 9 

B. Masonry or Substantial Brick Veneer 5. A TT ACHING TO STEEL STRUCTURES 9 

2 
A. B Insulator Support 9 

c. Thin Wall Brick Veneer 2 
B. B Support Clip 9 

D. Wood 2 
6. CABLE TIES 10 

E. Stucco on Wood 5 
7. A TT ACHING AND FASTENING GROUND WIRE 

F. Plaster on Lath or Rock Lath, Dry Wall, or 
12 

Plasterboard 5 

G. Rigid Composition Shingles 6 
1. GENERAL 

1.01 This section provides information for attach-
H. Metal Siding 6 ing and fastening station wire and cable. 

I. Metal Paneling or Desks 
Attachments and fasteners should be selected de-

7 pending on the surface encountered. Use galvanized 

ATTACHMENTS USED IN FINISHED ROOMS 
fasteners outdoors and enameled or nongalvanized 
fasteners indoors. Plastic may be used either indoors 

AND OFFICES 7 or outdoors. 

A. Staples 7 1.02 This section is reissued to: 

B. B Station Wire Nail 7 (a) Add information on the B wallboard clamp 

c. B Station Wire Clamp 8 (b) Change title 

D. Cable Clamps and Cable Clasps 8 (c) Add information on fasteners for ground wire. 

E. B Wallboard Clamps 8 Revision arrows are used to emphasize the more 
significant changes. 

CEllARS, FACTORIES, OR WHERE APPEAR-
ANCE IS GENERAU Y LESS IMPORT ANT 8 1.03 Table A lists spacing of attachments and 

Table B clearance and lead holes for fasteners. 
A. Drive Rings 9 It is important to use correct size clearance and lead 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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holes for wall fasteners to prevent wall damage. To 
obtain secure attachments and to avoid damage to 
building surfaces, follow the instructions in this sec­
tion for each type of surface. 

1.04 The C wire loop replaces the B wire loop which 
is manufacture discontinued (MD) and will 

accommodate the same number of wires or cables. 

1.05 The B adhesive clip is rated MD. Any existing 
stock is outdated and should be disposed of 

according to local regulations. 

2. SURFACES ENCOUNTERED 

A. Cement or Cinder Block 

2.01 Recommended fasteners are as follows: 

• B or C masonry fasteners 

• B or C plastic anchors 

• B, C, or D drive anchors 

• D plastic anchors (used with galvanized wood 
screws) 

• B masonry clips. 

2.02 If the wall is old and the fastener is not secure, 
use toggle bolts and B wall screw anchors. If 

these attachments pull out, install a carriage bolt. 
Equip bolt with two washers - one under nut and 
other under head of bolt. 

B. Masonry or Substantial Brick Veneer 

2.03 In general, the same fasteners apply in 
making attachments to masonry and substan­

tial brick veneer. Veneering is considered substantial 
when the veneer thickness is 3-3/4 inches (as ob­
served at an outside corner) and the bricks are joined 
firmly with mortar. 

2.04 On masonry and substantial brick veneer, 
drill holes for all attachments as close to the 

center of bricks as practicable and exercise care to 
avoid damaging and loosening the bricks. In the case 
of face brick or ornamental types of brick, holes for 
intermediate and last attachments may be drilled in 
the seam to avoid breakage. Wear safety goggles 
when drilling or hammering. 
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C. Thin Wall Brick Veneer 

2.05 Thin wall brick veneer is considered as 
veneering having a thickness of less than 

3-3/4 inches (as observed at an outside corner, some 
corners are mitered) or having bricks that loosen or 
crack easily when drilled. Make attachments to thin 
wall veneering as follows: 

(a) First Attachment: Attach to suitable 
woodwork with galvanized wood screws. When 

suitable woodwork is not available, attach to the 
brick veneer surface by drilling a clearance hole in 
the seam to permit a galvanized wood screw to be 
passed through the brick portion of the wall and 
screwed into the wood backing or studding. The 
screw should penetrate at least 1 inch into the 
wood backing or studding. 

(b) Intermediate and Last Attachments: 
Attach to brick veneer with suitable anchor­

ing device. Drill holes in center of bricks; if bricks 
begin to crack or loosen, make the attachments in 
seams or to wood trim. On slab-type veneering 
(approximately 1-inch thick), secure intermediate 
and last attachments to the wood backing in the 
manner specified for first attachments. 

D. Wood 

2.06 Staples, galvanized wood screws, tapping 
screws, or nails are generally the standard 

fasteners on wood; however, B wall screw anchors, B 
and C plastic anchors, or toggle bolts are recom­
mended as fasteners on plywood and masonite when 
a more substantial fastener is needed for heavier 
apparatus. The B masonry clips are also acceptable 
fasteners on wood surfaces. 

2.07 On woodwork, drill lead holes for fasteners 
and screw-type fixtures to avoid splitting the 

wood and to obtain maximum holding power. Locate 
fasteners in studding where practicable. 

2.08 Studs in buildings of wood frame construction 
may usually be located by one of the following 

methods: 

(a) Buildings finished with clapboards by location 
of heads of nails used in fastening clapboards 

to studding, or where clapboards join. 

(b) Buildings finished with shingles or stucco by 
sounding, locating studs in cellar or attic, and 
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TABLE A 

SPACING REQUIREMENTS OF ATTACHMENTS 

SPA.ONG 

FASTENERS HORIZONTAL VERTICAL RUN FROM CORNER 

fEET INCHES FEET INCHES INCHES 

Cable more than 12-pair cable 4 
Clamps 

16 

less than 12-pair cable 16 

Cable more than 12-pair cable 3 
Clasps 

14 

less than 12-pair cable 14 
2 

B Masonry Clips 

B Station Wire Clamps 
16 f--- 16 

B Station Wire Nail 
-

B Wallboard Clamp 

Station Wire 7-1/2 7-1/2 1 
Staples 

25-pair D inside wiring 
cable 

12 12 2 

Bridle Rings 

Drive Rings 

Wire Loops 
4 2 through 8-1/2* 

Toggle Bridle Rings 8 

Insulator Supports 

B Support Used on Beams 
Clip 

Used on Hanger Wires 
As Required 

E Adhesive Cable Tie 

* When changing direction of wire or cable runs where wire loops, bridle rings, drive 
rings, toggle bridle rings, insulator supports, and B beam clips are used, the fasteners 
should be spaced to hold the wire or cable at approximately a 45-degree angle. 
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TABLE B 

CLEARANCE AND LEAD HOLES FOR FASTENERS AND SCREW-TYPE FIXTURES 

aEARANCE HOLE LEAD HOlE 

SIZE AND TYPE OF DRIU (NOTES 1 AND 2) 
FASTENER OR 

FIXTURE INSTAUER POtNT CARBON STEEL TWIST INSTAUER POINT CARBON STEEL TWIST 
(NOTE 3) (NOTE 4) (NOTE 5) (NOTE 3) (NOTE 4) (NOTE 5) 

INCHES 

Toggle Bolt Clearance Hole 
3/16 1/2 or 5/8 

1/4 5/8 or 3/4 

5/16 5/8 or 7/8 

Toggle Bolt 
Ring 3/4 

5/8 and 1-1/4 

Sand L 
3/16 by No. 12 or Insulated 3/32 No. 42 or 3/32 

Screw Eyes 5-1/2 3/16 

C Bridle Rings 
1/8 No. 30 or 1/8 1-1/4-1-5/8-3 

7/8 3/32 No. 42 or 3/32 

Drive Rings 
3/32 No. 42 or 3/32* 5/8 and 7/8 

1-1/4 11/64 

Angle Screw 5/16 by 
5/16 11/64 No. 18 or 11/64 

5/16t 7-1/2 

3/8t 3/8 by 8 3/8 
1/4 by 

114 
6-1/2 

Tapping Screw* 
11/64 No. 20 5/64 No. 7 

No. St No. 13 11/64 
3/32 or 
No. 33 

No. lot 3/16 by 
No. 12 or 3/16 3/32 No. 42 or 3/32 

5-1/2 

No. 14t 
1/4 by 

1/4 1/8 No. 30 or 1/8 
6-1/2 

See notes and footnotes at end of table. 
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TABLE B (Contd) 

CLEARANCE AND LEAD HOLES FOR FASTENERS AND SCREW-TYPE FIXTURES 

a.EARANCE HOLE I LEAD HOLE 

SIZE AND TYPE OF DRIU (NOTES I AND 2) 

FASTENER OR 
FIXTURE INSTAUER I POINT I CARBON STEB. TWIST I INSTAUER I POINT I CARBON STEEL TWIST 

(NOTE 3) (NOTE 4) (NOTE 5) (NOTE 3) (NOTE 4) (NOTE 5) 

INCHES 

Band C 
Masonry Fasteners 

B, C, and D 
Drive Anchors The maximum holding power of these anchoring devices in any given quality of masonry depends 

upon obtaining a drilled hole corresponding to the outside diameter of the unexpanded anchor and 
B and C Plastic of sufficient depth to allow the nail to be driven its full length. The diameter and length are 

Anchors generally indicated on the anchor. The depth of hole required varies with the thickness of the 
fixture to be installed at the point of support. In all installations, the minimum depth of hole 

D Plastic required is equivalent to the length of the anchor plus the distance the nail or screw will extend 
Anchor beyond the anchor (approximately 3/ 16 inch). 

B Wall Screw 
Anchor 

Note 1: Use L masonry drills for drilling the seam between bricks. 

Note 2: Use L masonry drills or star-faced stone drills in drilling holes for toggle bolts. Two sizes of holes are listed to 
cover the different types of approved toggle bolts. Drill the smaller hole if it will accommodate the toggle bolt. 

Note 3: Installer drills are bit stock twist drills and are used in the ratchet brace. 

Note 4: Drill points are used in the automatic drill and will drill lead holes approximately 1-1/ 2 inches deep. Where 
deeper holes are required, use twist drills in the hand drill. 

Note 5: Carbon steel twist drills are straight shank drills and are used in the hand drill. 

• Do not drill lead hole in poles. 

t Apply paraffin wax or soap to the threads of wood seres or screw-type fixtures to facilitate turning them into wood. 

; Tapping screws have an AB thread suitable for sheet metal or wood and are available with flat or pan head. 

location of heads of nails used in fastening trim to 
studding. 

E. Stucco on Wood 

2.09 On stucco on wood building, attach to substan-
tial wood trim with galvanized wood screws. 

Where required to install fixtures on stucco finished 
walls, drill a clearance hole for tapping screw or 
screw-type fixture, preferably via an installer drill in 
a ratchet brace. If there is a wood backing, the spring 
of a hammered drill will knock the stucco loose. Use 
care to avoid cracking the stucco. Locate screws in 
studding where practicable. 

F. Plaster on lath or Rock lath, Dry Wall, or Plasterboard 

2.10 Plastic anchors, B wall screw anchors, or tog-
gle bolts are used to make attachments. How­

ever, when a substantial fastener is required for 
heavier apparatus, it will be necessary to locate the 
studding as in paragraph 2.08 and use tapping 
screws. The holding power of hollow wall fasteners is 
such that any movement or shifting of weight tends 
to loosen them. This must be considered at all times 
so that costly maintenance and hazards are not built 
into plant. If wood lath is used under plaster and can 
be entered by a slanting lead hole, a secure attach­
ment can usually be made. Locate the lath before 
drilling the attachment hole. 
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2.11 tThe B wallboard clamp is used to attach jack­
eted station wire (D and H), inside wiring 

cable, and customer convenience cords to the dry wall 
or plasterboard surface.• 

G. Rigid Composition Shingles 

2. 12 In general, galvanized wood screws are 
required in making attachments through com­

position shingles. 

2.13 On buildings finished with rigid composition 
shingles, make attachments to substantial 

wood trim where practicable. If suitable wood trim is 
not available, locate the clearance holes for fasteners 
on the shingles as outlined in the following: 

(a) Rectangular shaped shingles installed with 
the long dimension horizontal: Locate the hole 

midway between the vertical edges of the shingle 
and approximately 3/4 inch above the bottom 
edge. 

(b) Rectangular shaped shingles installed with 
the long dimension vertical: Locate the hole at 

the midpoint of the visible shingle height and 
approximately 3/4 inch from either vertical edge. 

(c) Shingles installed in diamond formation: 
Locate the hole near a nail hole and approxi­

mately 3/4 inch from either exposed edge of the 
shingle. 

2.14 Warning: Rigid composition shingles 
may be damaged. Because of the brittleness 

of rigid composition shingles, and where mounting of 
attachments cannot be avoided, the following precau­
tions shall be observed: 

(a) Place ladder carefully against the shingles. 

(b) Use only well sharpened drills. 

(c) Never employ drills which require the use of 
a hammer on composition shingles. 

(d) Do not apply excessive pressure to the brace 
when drilling clearance holes through the 

shingles. 

(e) Wood screws should not be tightened exces­
sively as the pressure on the shingle might 

cause it to break. 
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H. Metal Siding 

2.15 DANGER: It is possible for foreign volt-
age to be present on buildings or mobile 

homes covered with metal siding. Test siding 
with B voltage tester or 188A test set. Refer to 
Section 081-705-101 for use of the B voltage tester or 
Section 081-705-102 for the 188A test set. 

2.16 Be sure protrusion of fasteners will not cause 
damage or injury. Fasteners for siding can be 

of the following variety: tapping screw, B or C plastic 
anchor, toggle bolts, B wall screw anchors, or B siding 
clip (Fig. 1). 

Fig. 1-B Siding Clip 

2. 17 Aluminum siding presents other problems. 
The customer should be contacted to deter­

mine the type of siding and method used to install it. 
This will determine type of fastener or attachment to 
be used. Permission should be obtained at this time 
for proposed wire runs, etc. 

2.18 When using an extension ladder against 
metal, vinyl, or aluminum siding, use a B 

ladder pad to prevent damage. 
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I. Metal Paneling or Desks 

2.19 Be sure protrusion of fasteners will not cause 
damage or injury. Fasteners for paneling or 

desks can be of the following variety: tapping screw, 
B or C plastic anchor, toggle bolts, B wall screw 
anchors, or B or C cord clips. The B and C cord clips 
are shown in Fig. 2 and 3. 

Fig. 2-8 Cord Clip 

2.20 The B and C cord clips are made of molded 
plastic and can be used to fasten wire and 

cable or mounting cords to a clean, dry surface. The 
clips are attached by the use of double-sided pressure 
sensitive backing. 

2.21 The B cord clip (size 1) provides a means of 
attaching D station wire to 2012-type trans­

formers to prevent accidentally pulling the wire from 
the transformer screw terminals. 

2.22 Remove protective paper from adhesive of B 
cord clip and stick clip to bottom of 2012-type 

transformers as shown in Fig. 4. Terminate D station 
wire on screw terminals of 2012-type transformer 
and hook station wire through B cord clip as shown 
in Fig. 4. 

ISS 11, SECTION 461-200-210 

SIZE 
DillEMSIONS (INCHES) llAX . 
A B c WIRE SIZE 

C1 1 1 5/32 1/8 

C2 21/32 1-1/4 3/8 3/16 

C3 1 1-1/2 3/8 1/4 

C4 1-7/32 1-25/32 15/32 5/16 

cs 1-7/32 2 1/2 3/8 

C6 1-13/64 2-17/64 1-11/32 1/2 

Fig. 3-C Card Clip 

3. ATTACHMENTS USED IN FINISHED ROOMS AND 
OFFICES 

Choose color of attachment to match 
wire or cable; refer to Table A for 
spacing requirements. 

A. Staples 

3.01 Table C shows the staples recommended for 
wood surfaces with finishes available and 

stapler machine used. Staples H (zinc or ivory), J, or 
G are available. 

8 . B Station Wire Nail 

3.02 This nail is used to fasten station wire to 
plaster or wood surfaces. It can he used with 

D station wire if care is taken to ensure that the 
smaller diameter wire is sufficiently secure by the 
arm of the nail. 
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"B" CO RD CUP 

\ 
20!2 - TYPE 
TRANSFORMER 

C. B Station Wire Clamp 

3.03 This clamp is used to support station wire. 
Table D lists fasteners to be used with clamps. 

D. Cable Clamps and Cable Clasps 

3.04 These attachments are used to support inside 
wiring cable or one or more station wires. 

Table E lists fasteners to be used with clamps and 
clasps. 

E. •e Wallboard Clamps 

3.05 This clamp (Fig. 5) is used to support station 
wire (D and H), inside wiring cable, and cus­

tomer convenience cords. Refer to Fig. 6 for installa­
tion procedures for the B wallboard clamp.f 

4. CELLARS, FACTORIES, OR WHERE APPEARANCE IS 
GENERAU Y LESS IMPORT ANT 

Fig. 4-Cord Clip Used to Secure Station Wire to 
2012-Type Transformer 

In general, the same types of attach­
ments used in finished rooms apply 
for cellars, factories, or where 
appearance is unimportant. Howev­
er, they should be of an appropriate 
finish. In addition to these attach-
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TABLE C 

SELECTION OF STAPLES (NOTE) 

STAPLES 

SIZE SHAPE 
TYPE FINISH (INCHES) Of USE 

LENGTH WIDTH CROWN 

H* Zinc or With D station wire Ivory and small gauge 3/8 5/32 Rounded 
Copper ground wire in all 

Jt Coated type wood 

Zinc Inside wire cables 
G* 

Coated 5/8 1/2 Flat up to 1/2 inch in 
diameter 

Note: Staples are not recommended for use in plaster. 

* For indoor use. 

t For outdoor use or where appearance is unimportant. 

STAPLER 

E or Heller 
TMN 
conversion 

Dor T-75 
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TABLE 0 

FASTENERS FOR B STATION WIRE a.AMP 

SUIFACE FASTENEll 

Metal or 
No. 7 by 1/2-inch pan head tapping screw 

Asbestos No. 6 by 5/8-inch galvanized wood screw 
Siding and C plastic anchor, 3/16 by 1 inch 

Wood, No. 7 by 1/2-inch pan head tapping screw 
Indoors 

Wood, No. 6 by 5/8-inch roundhead galvanized 
Outdoors wood screw 

Stucco 
(Wire No. 8 by 1-inch pan head tapping screw 
and 
Paper 

or wall screw anchor (correct size) 

Backing) 

Masonry No. 2 B masonry fastener 

ments, drive rings, C wire loops, B 
masonry clips, and toggle bridle 
rings are also available for use at 
these locations. Drive rings should 
only be used above a height where 
they will not be a safety hazard. 

A. Drive Rings 

4.01 Drive rings are formed steel loops having a 
pointed shaft suitable for hammer-driven 

attachment to wood or masonry surfaces. On wood 
surfaces, attach drive rings to beams or studding (to 
avoid injury below the 6-foot level, use bridle rings). 
On masonry surfaces, use with D drive anchors. 
Table F shows sizes of rings and anchors. 

The B masonry clips or wire loops 
with B masonry fasteners are pre­
ferred over drive rings in masonry 
surfaces because the fasteners are 
driven directly into the masonry 
surface without a predrilled hole. 

8. B Masonry Clips (Fig. 7) 

4.02 The B masonry clips are clear plastic 
fasteners having hardened steel pins which 

ISS 11, SECTION 461-200-210 

can be driven into brick, block, or wood using a 1-1/4 
pound drilling hammer. The clips are supplied in 
three forms. The Bl clip is for D or H station wire. 
The B2 is for straight runs of IW cable up to 25 pairs. 
The B3 is also for cable up to 25 pair but has one pin 
rather than two and is used at corners where lack of 
space prohibits the use of the B2 clip. 

C. C Wire Loop 

4.03 The C wire loops are formed sections of wire 
used with B masonry fasteners as an interme­

diate support for station wires and inside wiring 
cables attached to masonry surfaces. Table G shows 
sizes of C wire loops. 

D. Toggle Bridle Ring (Fig. 8) 

4.04 This attachment, available in two sizes, 
5/8-inch and 1-1/4 inch, is used to attach sta­

tion wire and cable to hollow surfaces. A predrilled 
3/4-inch clearance hole is required. 

Note: For best results and a secure installa­
tion, clearance holes should be restricted to 
3/4-inch diameter. 

5. ATTACHING TO STEEL STRUCTURES 

A. B Insulator Support (Fig. 9) 

5.01 The B insulator support, equipped with a B, K, 
or M bridle ring, is used to support wire runs 

on I beams, angle irons, etc, on beam thickness up to 
3/4 inch. 

B. B Support Clip (Fig. 10) 

5.02 The B support clip provides a means of attach-
ing drive rings or bridle rings to hanger wires 

and rods used in false ceiling construction. It can also 
be used to grip the flanges of structural steel frame­
work. It replaces the B beam clip and B hanger clip. 

5.03 This notched spring steel clip has two loops, 
each providing a fit for the drive rings. In 

addition, two holes are provided in the face of the clip 
which will accommodate either a No. 10-24 threaded 
bridle ring, machine screw, or bolt or a 1/4-20 
threaded machine screw or bolt. The clip is intended 
for inside use only. 

5.04 This clip can be used on wire and rod from 
No. 12 through 3/8-inch diameter and on 

flanges from 1/8 inch thick to 3/8 inch thick. 

Page 9 
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TABLE E 

FASTENERS FOR CABLE CLAMPS AND CABLE CLASPS 

ClAMP NO. a.ASP NO. 

COi.OR 
SURFACE FASTENER REMARKS 

LIGHT OUYE LIGHT 
GRAY OUYE 

GALVANIZED GRAY 

No. 3 and 5* No. 7 No. 7 by 1/2-inch pan head 
tapping screw 

Woodwork No. 6, 8, 10, No. 9 and No. 7 by 1/2-inch pan head 
and 12* 14 tapping screw 

No. 13 and No.10by1-inch galvanized 
17 wood screw 

No. 7 by 1/2-inch pan head 
tapping screw 

No.3and5* No. 7 B wall screw anchor 
1/8-inch by 3-inch toggle 
bolt 

Make tapping screw attach-
No. 7 by 1/2-inch pan head ments at stud locations. 
tapping screw Use No. 1 B wall screw anchor 

No. 6, 8, 10, No. 9 and 3/16-inch by 1-inch C on wall thickness 1/16 inch to 
plastic anchor 1/4 inch. Plywood, and 12* 14 B wall screw anchor Use No. 2 B wall screw anchor Masonite 
1/8-inch by 3-inch toggle on wall thickness 114 inch to 
bolt 3/8 inch. 

Use No. 3 B wall screw anchor 
No.10by1-inch galvanized on wall thickness 3/8 inch to 
wood screw 3/4 inch. 

No. 13 and 1/4-inch by 1-inch C plastic 

17 anchor 
B wall screw anchor 
3/16-inch by 3-inch toggle 
bolt 

See footnote at end of table. 

5.05 Early B support clips had only one hole in the 
face for a No. 8 tapping screw. 

wires, cords, and inside wiring cables into orderly 
harnesses. 

6. CABLE TIES 

6.01 Cable ties are plastic or nylon straps or 
mounting devices designed for use in customer 

telephone and switchboard installations to group 
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6.02 Adhesive cable ties are intended for use where 
mounting by adhesion may be desirable or the 

only acceptable means. The E adhesive cable tie 
(Fig. 11) replaces both the B adhesive cable tie and 
the C adhesive cable tie. 
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TABLE E (Contd) 

FASTENERS FOR CABLE QAMPS AND CABLE CLASPS 

QAMPNO. CLASP NO. 

COLOR 
SURFACE FASTENER REMARKS 

LIGHT OUYE LIGHT 
GRAY OUYE 

GALVANIZED GRAY 

No. 3 and 
No. 7 by 1/2-inch pan head 

5* No. 7 tapping screw 
B wall screw anchor Make tapping screw attach-

No. 8 by 1-inch pan head ment at stud locations. 
Use No. 1 B wall screw anchor 

Plasterboard, No. 6, 8, 10, No. 9 and 
tapping screw 

on wall thickness 1/16 inch to 
Plaster on and 12* 14 

3/16 by 1-inch C plastic 1/4 inch. 
Wood Lath, anchor Use No. 2 B wall screw anchor and B wall screw anchor 

on wall thickness 1/16 inch to Plaster on 3/8 inch. 
Metal Lath No.10by1-inch roundhead 

Use No. 3 B wall screw anchor galvanized wood screw 
on wall thickness 3/8 inch to 

No. 13 and 
1/4-inch by 1-inch C 

3/4 inch. 
17 

plastic anchor 
B wall screw anchor 
No. 10 by 1-inch pan head 
tapping screw 

* Inside wiring clamp only. 

6.03 The E adhesive cable tie consists of a molded 
plastic, self-locking, nonreleasing strap 

slipped through a fitment on a molded plastic, 1-inch 
square base. The base has a foam adhesive backing 
on the mounting surface. Screw holes are provided in 
the base where additional attaching strength is 
required. The tie is shipped with KS-20986, List 4 
straps which will accommodate bundles up to 
5/8 inch in diameter. Where larger bundles are en­
countered, a KS-20986 strap of the proper length may 
be substituted. The E adhesive cable tie is available 
in ivory and light olive gray colors. 

6.04 Observe the following precautions in 
mounting adhesive cable ties: 

(a) The temperature of the plate and mounting 
surface should be above 45 degrees 

fahrenheit. 

(b) Initially, the plate must be located accurately 
as the adhesive backing may damage the 

mounting surface if removed. 

(c) Mount only on clean, dry surfaces (remove wax 
or grease). 

(d) Avoid touching foreign objects with adhesive 
side of plate to prevent picking up dust and 

lint; do not touch adhesive with hands. 

(e) Apply plate to mounting surface and press 
firmly. 

6.05 The C (MD) cable ties and D (MD) cable ties 
are plastic straps having ratchet buckle and 

tapered point ends. Detents allow a range of adjust­
ments and permit easy release and reuse. The C cable 
ties are used as straps for the B adhesive cable tie. 
The C and D cable ties have been replaced by the 
KS-20986, List 4 cable ties (Fig. 12). The KS-20986, 
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~I .. , ... 
'"c" 
~> 

Fig. 5-·B Wallboard Clamp• 

List 4 cable ties are used as straps for the E adhesive 
cable ties. 

6.06 The KS-20986, List 1 through 8 cable ties are 
nylon self-locking straps which may be tight­

ened over variable sizes of cable groups. They are 
available in eleven colors with natural and light olive 
gray (not requiring an ordering code suffix) as basic. 
Consult Table H for size, color availability, and 
ordering code suffix information. Their intended use 
is as follows: 

• Lists 1, 2, and 3 - Banding and securing 
switchboard cables and vertical and 
horizontal cables on distributing frames. 

• Lists 4 and 5 - Banding cables on power 
equipment. Fastening cover on B, C, or D 
customer service closures. 

• List 6 - Reusable ties for securing switch­
board cables on duct-type frames. 
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• List 7 - Securing keyshelf cable(s) in switch­
boards. 

• List 8 - Binding and securing cables in 
switchboards, equipment cabinets, and 
central offices. Equipped with a tab on the 
buckle end having a No. 10 screw hole for 
securing the tie to woodwork, backboards, 
etc. 

•1. ATTACHING AND FASTENING GROUND WIRE 
(Fig. 13) 

Note: When nails or tapping screws are used 
for fasteners, locate so they will enter studding 
if possible. 

7.01 Space ground wire fasteners as follows: 

• Space 21 inches apart on ordinary ground 
wire runs. 

• Space 16 inches apart when wire is subject to 
displacement. 
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WALLBOARD 

DRIVE THE CLAN> ANCHOR INTO llALL, 
PUSH THE REPIAINING PORTION OF THE ANCHOR 
Tll!OUGH llALL, ANCHOR llILL SPRING OPEN . 

STEP 3 

PULL l'IOUNTING HEAD OF CLAllP SNUG TO llALL 
ANO REl'IOVE EXCESS TAIL. 

STEP 2 

CLAftP 

STEP 4 

ISS 11, SECTION 461-200-210 

ANCHOR 

INSERT 
2-PAIR 
STATION 
llIRE INTO 
CLAftP 

OPTIONAL ftOUNTING OF CABLE TIE UP TO .190 INCH 
PIAXIftUft WIDTH. 

Fig. 6-•lnstallation Instructions for B Wallboard Clamp• 

• Place on every beam when spanning beams. 

• Place within 3 inches of wall when run paral­
lel to wall on beams (to discourage articles 
being hung on wire). 

Note: Staples are not recommended for use 
in plaster. The H and J staples replace the E­
and F-type staples; the G staple replaces the 
T-75 staple.• 
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TABLE F 

DRIVE RINGS 

ANCHOR 
DIMENSIONS IN INOIES SIZE 

(INOtES) 

SIZE D w L (NOTE) DIAMETER L (NOTE) 

1/2 112 112 2-1/16 3/16 7/8 

5/8 5/8 3/4 2-1/4 1/4 1 

5/8L 5/8 3/4 2-3/4 

7/8 7/8 1-1/2 2-9/16 1/4 1 

7/8L 7/8 1-1/2 3-1/16 

1-114 1-114 2-3/8 2-15/16 5/16 1-1/4 

1-1/4L 1-114 2-3/8 3-7/16 

Note: The L sizes have extra long shafts and 
cannot be used with B drive anchors. 
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Fig. 7-B Masonry Clips 

TABLE G 

C WIRE LOOP 

Cw.ELOOI' INSIDE LENGTH OF 
B MASONRY FASTENER FOR 

SIZE NO. DIAMET8t LOOP (OUTSIDE) 
COHCRm MORTAR Bl.OCIC (NOTE) 

112 1/2 inch 15/16 inch 

5/8 5/8 inch 1-1/4 inches 
3 4 5 

7/8 7/8 inch 2-1/4 inches 

1-1/4 1-1/4 inches 2-7/8 inches 

Note: Cement or cinder blocks. 
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Fig. 8-Toggle Bridle Ring 

Fig. 10-B Support Clip, Installed 

Fig. 9-B Insulator Support 

Fig. 11-E Adhesive Cable Tie 
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Fig. 12-KS-20986 Cable Tie 
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-: ca • -co 

TABLE H 

KS-20986 CABLE TIES - COLOR AVAILABILITY 

MAXIMUM BASIC OPTIONAL COLORS (NOTE 2) 

UST BUNDLE COLOR 
CARBON 

NUMBER DIAMETER (NOTE 1) BLACK BROWN RED ORANGE YELLOW GREEN BLUE PURPlE 
BLACK 

(IN INCHES) NATURAL UGHT GRAY 
-0 -1 -2 -3 -4 -5 -6 -7 

-X 

1 2 • • • • • • • • • * 
2 3 • • • • • • • • • 
3 4 • • • • • • • • • 
4 5/8 • • • • • • • • • * 
5 1-1/4 • • • • • • • • • 
6 1-3/4 • • • • • • • • • 
7 4 • • • • • • • • • * 
8 1-3/4 • • • • • • • • • 

Note 1: No suffix required. 

Note 2: Add color suffix if other than basic is required, eg, if List 2 in red is wanted, order as KS-20986, List 2-2. 

* Weathering type (sun resistant). 

~ 
~ 
~ 
~ 

~ -0 
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ANCHOR 

155 11, SECTION 461-200-210 

I INCH ROOFING NAILS OR NO. 7 X 1/2 INCH 
PH TAPPING SCREW 

. ~INCH INSIDE WIRING NAIL 

· NO. 8 XI INCH PH TAPPI NG SCREW 

· B WALL SCREW ANCHOR 

B WALL SCREW ANCHOR 

'9.,.;;;;.....::;.---"---l,_ · GROUND WIRE NAIL 

WOODWORK 

·HOR J STAPLES 
·GROUND WIRE STAPLE 

N0.8X I INCH PH 
TAPPING SCREW 

Fig. 13-•Fasteners for Ground Wire• 

METAL SHEATHING 

B MASONRY FASTENER 

~ tlNCH DRIVE RING IN 

3 7 i6 XS INCH DIA 

DRIVE ANCHOR 

STUCCO 

(WIRE AND PAPER BACKING) 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 461-220-100 
Issue 2, August 1980 

MOBILE HOME WIRING 

PERMANENT TYPE 

1. GENERAL 

1.01 This section provides wiring information for 
use in providing telephone service to mobile 

homes. 

1.02 This section is reissued to: 

• Remove use of No. 14 ground wire 

• Add use of 188A test set 

• Revise text. 

Since this reissue covers a general revision, arrows 
ordinarily used to indicate changes have been 
omitted. 

1.03 A permanent type mobile home is a full-time 
residential structure, seldom moved, usually 

set on supports such as jacks or concrete blocks, 
with or without decorative skirting. Sizes range 
from 8 feet, or more, wide (most often 12 or 14 
feet) by 35 feet, or more, long. Some mobile 
homes may consist of two single units, situated 
side by side, with the exterior covering designed 
to give the appearance of a conventional home. 
Mobile homes are sometimes used as business or 
field offices and may be equipped with key telephone 
systems. 

1.04 Refer to Section 518-010-105 for key telephone 
system grounding and special protection 

requirements. For telephone wiring information 
of recreational vehicles, which are smaller than 
mobile homes and designed to be frequently moved, 
refer to Section 461-220-101. Refer to Section 
460-100-400 for additional information on station 
protection and grounding. 

The following procedures must be 
followed in the onler given when wiring 
a mobile home: 

(1) Survey the site and make safety tests. 
Especially test the mobile home skin for 

foreign voltages using the 188A test set. 

(2) Install the protector. 

(3) Ground the protector. Bond the protector 
and power grounds. 

(4) Bond the chassis of the mobile home to the 
protector ground terminal. 

(5) Install service or drop wire, if necessary, 
and connect to the protector. 

(6) Install wiring between the protector and 
the station. 

1.05 The information in this section is provided 
in the order previously mentioned. 

2. SITE SURVEY AND SAFETY TESTS 

Defects in electrical equipment or 
wiring in a mobile home may energize 
the unit and present an electrical 
hazard to persons in or near it. 
If a hazardous condition is found 
to exist, the craft person must 
proceed no further until the 
supervisor has been informed and 
the condition corrected. Instances 
have occurred where the chassis 
of the mobile home has been 
connected to the "hot" side of 
the electrical wiring making it 
hazardous to touch or attempt to 
bond to a telphone ground. 
ALWAYS test the chassis and 
skin of a mobile home with the 
188A test set or B voltage tester 
to detect foreign hazardous 
voltages. The craft person should 
inform the occupant or trailer 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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SECTION 461-220-100 

park manager, if available, of any 
hazardous condition found. 

2.01 Prior to proceeding with the installation, a 
preliminary survey of the area should be 

made. Make shift pole lines and nonstandard 
clearances should be avoided. If unsatisfactory 
conditions are found, refer them to your supervisor 
before proceeding with the installation. Typical 
service connections to mobile homes are shown in 
Fig. 1 and 2. 

2.02 Determine how the power is fed to the 
mobile home and determine whether and 

how the power service is grounded. In trailer 
parks the power service is frequently grounded to 
a ground rod. Where the power is fed underground 
to the mobile home from the service equipment, 
note the approximate location of the feeder, so it 
can be avoided when it is necessary to bury service 
or ground wires or to drive ground rods or posts. 

ll;/·1::c i_ 

~- i t· 
L.c,iJ-..d 

PR::.E:TOR~~l MAX 12 IN -
U CABLE 
GUARD T . 

·· :l ~ .. ' " L... __; 
••.• ~\ !'-~ . '/'<. 

·;:. 4 - IN. X 4-IN POLE 
·---. _ _ i::: (PROVIDED BY 

I -----. __ ::ii CUSTOMER).OR 
PROTECTOR MOU NT! NG 
POST. MINIMUM 

E BURIED OR HEIGHT ABOVE 
C SERVICE WIRE GROUND-2 FT. 

Caution: Before making contact with 
the mobile home, verify the presence 
or absence of hazardous voltage on 
the mobile home body and chassis, 
using the voltage tester. Where mobile 
homes consist of two single units that 
have been joined to form one unit, 
(double-wide mobile home) test the 
chassis and body of BOTH units. 
Refer to Section 081-705-101 for use 
of the B voltage tester or Section 
081-705-102 for the 188A test set. 

2.03 Select test points where paint will not act 
as an insulator, such as screwheads, chassis 

bolts, or unpainted areas. Avoid cutting through 
paint; select an inconspicious location to avoid 
marring the appearance of the mobile home. A VOID 
BODILY CONTACT WITH THE MOBILE HOME 
DURING THIS OPERATION. 

If the voltage tester indicates that 
any part of the mobile home is 

Fig. 1-Typical Buried Service Distribution 

Page 2 
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PROTECTOR 

4-IN. X 4-IN. POLE 
PROVIDED BY 
CUSTOMER. (MIN. 
HEIGHT-10 FT. 
ABOVE GROUND) 

ISS 2, SECTION 461-220-100 

Fig. 2-Typical Aerial Service Distribution 

energized, do not proceed until 
the supervisor is notified and the 
condition corrected. Also, inform 
the occupant and/or trailer park 
manager of any hazardous condition 
found. 

2.04 If the power has not yet been connected to 
the mobile home, request that it not be 

connected until the telephone installation has been 
completed. Be aware of any connections being 
made while telephone work is in progress. 

3. INSTAWNG STATION PROTECTOR 

3.01 The protector should be located as near as 
possible to the mobile home, preferably 

within 12 inches but not more than 15 feet away 
(Fig. 3, 4, and 5). Do not attach to or mount 
anything on the outside surface (skin) of the mobile 
home as the skin may be easily damaged and 
cause interior damage to the mobile home if 
penetrated. 

3.02 When the service wire feeding the mobile 
home is buried service wire and it terminates 

more than 15 feet away, it will be necessary to 
extend it to the protector location. For below 
ground splicing, use the 15-type service wire splice 
enclosure, the C service wire closure, or other 
equivalent closure. For above ground splices, the 
RC 4/72 cable closure may be used. 

3.03 The telephone protector may be mounted 
on the following: 

(a) A wood post that has been installed by the 
customer or construction 

(b) A wood post used for mounting the power 
service equipment or meter 

(c) A metal power service conduit 

(d) A telephone company-provided protector 
mounting post (PMP) 

Page 3 
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(e) An acceptable metallic water pipe (at least 
10 feet must be buried). 

3.04 Use B or C customer service closures for 
mounting protectors. The B closure mounts 

one 123- or one 128-type protector. The C closure 
mounts two 123- or 128-type protectors, or one 
106C (fused-type) protector. 

4. GROUNDING PROTECTOR 

4.01 Refer to Table A for selection of protector 
grounds. For a mobile home, the best 

ground is usually the power ground system since 
acceptable water pipes and other approved grounds 
frequently do not exist. Where the power system 
is not multigrounded neutral (MGN) and is grounded 
to a ground rod, it will be necessary to install a 
telephone ground rod for grounding the protector. 
To obtain the lowest resistance ground, the telephone 
ground rod should be driven at least 6 feet away 
from the power ground rod. The two ground rods 
must then be bonded together with No. 6 ground 
wire. 

4.02 When a ground rod is installed for a protector 
ground, rubber gloves must be worn while 

driving the ground rod. A void bodily contact with 
the ground rod during this operation. After driving 
the ground rod, the voltage tester must be used 
to verify that no voltage condition exists on ground 
rod. If voltage is detected on the ground rod, do 
not proceed until the supervisor is notified and 
the condition corrected. 

4.03 The protector should be grounded with No. 
12 or larger ground wire. See Table B for 

the proper size wire. The ground wire should be 
run to the grounding electrode in as short and 
straight a line as possible. Where the grounding 
electrode is not located near the protector mounting 
post, the ground wire must be buried to protect 
it. See Section 460-100-400 for detailed information 
on grounding hardware. 

• 
4.04 Separate grounding electrodes should always 

be bonded together to limit potential 
differences between them and between their 
associated wiring systems. Whenever separate 
communication and power grounding electrodes are 
used, they should be bonded together with a No. 
6 ground wire that is buried deep enough to protect 
it from physical damage (Fig. 4). 
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If the telephone and power grounding 
systems are not bonded, a potential 
difference (probably large) will exist 
between the telephone and power 
w1rmg which may cause arcing 
when a voltage or lightning surge 
raises the voltage on power 
and/or telephone wiring. 

4.05 The customer telephone service may be 
installed where a power ground is not 

provided. However, the customer should be 
informed immediately of the need for a power 
ground and should be requested to notify the 
telephone company when the ground has been 
provided. The procedure for notifying the customer 
shall be covered by local instructions. Where 
telephone service is already being furnished and 
there is no power ground, the same procedure 
should be followed. The telephone protector 
grounding electrode must be bonded to the power 
ground rod as soon as the power ground rod has 
been installed and connected. 

5. BONDING CHASSIS TO PROTECTOR GROUND 

Caution: The mobile home chassis 
must be bonded directly to the ground 
terminal post on the protector. This 
bond must be placed before attaching 
any other wiring to the mobile home 
and after the mobile home has been 
tested with the voltage tester. 

5.01 Use No. 12, or larger, ground wire for 
bonding the mobile home chassis to the 

protector ground terminal. For convenience, the 
bond wire can be the same size as the protector 
ground wire. This will permit the protector ground 
wire to be looped around the protector ground 
terminal and extended to the chassis to serve as 
a continuous bond wire as well. Use a B, C, or 
D insulator support (Fig. 6) to connect the bond 
wire to the chassis of the mobile home. 

5.02 Where the protector is located within 12 
inches of the mobile home, the bond wire 

may be run directly across the space between the 
mounting post and the mobile home (Fig. 3 and 
4). However, where the protector is located more 
than 12 inches from the mobile home, the ground 
wire must be run down the post using approved 
fasteners and buried at least 4-inches deep between 
the bottom of the post and the mobile home (Fig. 5). 
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TABLE A 

POWER ON NO 
PREMISES >----------------------. 

YES 

NO ADVISE CUSTOMER 
>-----eot TO HAVE POWER 

GROUNDED 

YES 

ACCEPTABLE WATER 
PIPE OR CONCRETE 
ENCASED GROUND 
OR RING GROUND 
AVAILABLE 

YES 

POWER GROUNDED 
TO ACCEPTABLE 
WATER PIPE, CONCRETE 
ENCASED GROUND OR 
RING GROUND 

NO 

BOND POWER SERVICE TO 
ACCEPTABLE WATER PIPE, 
CONCRETE ENCASED GROUND 
OR RING GROUND 

CONNECT PROTECTOR 
GROUND TO POWER 
SERVICE GROUND 
SYSTEM (GROUND 
WIRE, ENTRANCE 
CONDUIT, ROD) , 
COLD WATER PIPE, 
OR BUILDING GROUND 
WHICHEVER RESULTS 
IN SHORTEST 
GROUND WIRE. BOND 
OR VERIFY BOND 
BETWEEN GROUNDS 

POWER 
SERVICE 
MGN 

YES 

CONNECT PROTECTOR 
GROUND TO ANY 
PART OF POWER 
SERVICE GROUND 
SYSTEM (GROUND 
WIRE, ENTRANCE 
CONDUIT, ROD) OR 
COLD WATER PIPE 
WHICH IS BONDED 
TO POWER GROUND 
WHICHEVER RESULTS 
IN SHORTEST 
GROUND WIRE 

Leave the trench open when installing the bond 
wire because it can also be used for running the 
buried wire between the protector and the station. 
Make sure the bond wire and the wire to the station 
are buried far enough under the mobile home so 
they will not be damaged if the customer adds 
skirting or decorative blocks. If mobile home 
skirting or decorator blocks must be removed and 
replaced, this should be done by the customer. 

Note: When digging is required to bury 
wire, use only tools with handles made of 

CONNECT PROTECTOR 
GROUND TO TELCO 
GROUND ROD • BOND 
TELCO GROUND ROD 
TO POWER SERVICE 
GROUND ROD. 

ACCEPTABLE WATER 
PIPE OR CONCRETE 
ENCASED GROUND 
OR RING GROUND 
AVAILABLE 

YES 

CONNECT PROTECTOR 
GROUND TO COLD 
WATER PIPE OR 
BUILDING GROUND, 
WHICHEVER RESULTS 
IN SHORTEST 
GROUND WIRE 

NO 

CONNECT PROTECTOR 
GROUND TO TELCO 
GROUND ROD. 

wood or other insulating materials such as 
the B trenching tool to prevent electrical shock 
in case of contact with energized objects. 

6. INSTAWNG SERVICE OR DROP WIRE 

6.01 Service to a mobile home may be a buried 
service wire or an aerial drop wire (Fig. 1 

and 2). 

6.02 Aerial drop wire must never be connected 
directly to the mobile home. Connections 
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TABLE B 

G ROUNDED WI RE CAPACITY 

MAXIMUM NUMBER 
OF 

GROUNOEO WIRE SIZE PROTECTEO CIRCUITS 

FUSE LESS FUSEO 

No.12 2 6 

No.10 6 7 

No. 6 7 or more 8 or more 

Note: The ground wire between protectors shall 
be the same size as the ground wire between the 
protector and the grounding electrode. 

directly to the mobile home would require penetration 
of the skin permitting the entrance of moisture 
which could cause internal damage to the mobile 
home. The customer must provide a post having 
minimum dimensions of 4 inches by 4 inches and 
a minimum height of 10 feet above ground. All 
standard wiring clearances must be observed. 

6.03 Buried service wire may be in place and 
terminated on a protector, or buried to 

within close proximity of the mobile home and 
coiled. In the latter case, it will be necessary to 
terminate the buried service wire on a protector 
as described in Section 3. Before handling the 
unterminated buried service wire, test the shield 
with the voltage tester to make sure it is not 
energized. Test the skin and chassis of the mobile 
home for the same reason. If voltage is detected, 
proceed no further until supervision has been 
informed and the condition corrected. 

6.04 When terminating service or buried wire on 
the protector, connect the shield of the wire 

to the protector ground terminal with an F connector 
as shown in Fig. 7 and 8. Refer to Section 
460-300-143 for detailed information on terminating 
buried wire. 

7. WIRING BETWEEN PROTECTOR AND MOBILE 
HOME 

7.01 Construction of a typical mobile home is 
shown in Fig. 9. It is similar to a frame 

building construction except it is mounted on a 

Page 6 

metal chassis. Telephone prewiring is not necessary, 
and the same wiring methods used for single 
family dwellings, built on-site, can be used for 
mobile homes. 

7.02 The heating ducts, sewer and water pipes, 
and sometimes the electrical wiring run down 

the center of the mobile home. Normally, the 
electrical wiring is in the outside walls of the mobile 
home, approximately 16 inches above the finished 
floor level or in the ceiling, leaving the floor area 
along the outside walls free for drilling for station 
wire entry. Drill straight down through plywood 
floor avoiding outriggers. Use care when drilling 
the soft insulating board (rodent barrier) covering 
the bottom of the mobile home as it tears easily. 
Seal holes with tape around station wire to prevent 
entrance of air and moisture. If it should be 
necessary to install a telephone on an interior wall 
of the mobile home, request the owner to provide 
the hole cautioning that prints of the floor area 
should be examined to determine where sewer 
lines, heating ducts, etc, are run. Since plastic 
pipes may be used, drills can easily penetrate 
them, causing damage. 

7.03 Wiring runs should be attached to the outer 
edge of the outrigger so it will not be 

necessary to crawl under the mobile home. Fasten 
insulator supports equipped with K bridle rings 
(or equivalent) to outer edge of outriggers. Attach 
wire to mobile home by running through bridle 
ring, folding back and taping, or clamping to 
insulator support with a B ground wire clamp or 
E drop wire clamp. At the protector, use the E 
drop wire clamp to attach service wire, or use 
the B ground wire clamp to attach station wire 
and the bonding wire, if required. 

7.04 Where the protector is mounted within 12 
inches of the mobile home, inside wiring 

can be run directly to the protector and should be 
taped or fastened to the bond wire. Where the 
protector is located more than 12 inches from the 
mobile home, bury SK station wire or E buried 
wire at least 4-inches deep along with the bond 
wire between the protector and the mobile home. 
It is not necessary to connect the shield of the 
wire to the protector ground terminal. Cut off 
the metallic shield of the wire at both ends when 
terminating it. Tape any sharp edges of the shield 
to prevent personal injury. 
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POWER 
SERVICE 
PEDESTAL 

POWER 
GROUND 
ROD 

B OR C 
CUSTOllER 
SERVICE 
CLOSURE 

POWER 
TO 
llOBILE 

HOllE\ 

I 
NO . 12 OR LARGER GROUND 
WIRE BURIED AT LEAST 

--
--- ~SERVICE 

4 IN . DEEP. CONNECT TO 
POWER GROUND ROD OR 
GROUND WIRE 

WIRE 

ISS 2, SECTION 461-220-100 

1

1 r-, 
I I 

CONNECTING _,_.i!t'JJ 
BLOCK 
(INSIDE I 
TRAILER) 

NO. 12 GROUND WIRE 
BONDED TO TRAILER. 
SEE FIG . 6 FOR llETHOD 
OF ATTACHING. TAPE OR 
TIE-WRAP STATION WIRE 

~STATION 
WIRE 

TO GROUND WIRE FOR SUPPORT 

Fig . 3-Buried Service-Protector Located Witin 12 Inches of Mobile Home-Protector Grounded to Power 
Ground 

7.05 Wiring between the protector and the station 
should be terminated on a connecting block 

mounted inside the mobile home. Use the connecting 
block as a bridging point for any extensions. 

7.06 Always mount the block on a stud, if possible, 
as the thin materials used for trai ler walls 

may not hold the fasteners. Wall telephone sets 

should also be mounted on a stud. Do not attempt 
to fish stat ion wire through the mobile home walls 
as side rails and insulation will block passage of 
the wire. Studs can be located by sounding. A 
solid sound indicates a stud-a hollow sound indicates 
the area between studs. In the outrigger area, 
studs are 16 inches apart on centers. 
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,, 
' ' 

POWER 
SERVICE 

B OR C 
CUSTOl'IER 
SERVICE 
CLOSURE 

' POWER TO 

TELEPHONE 
DROP 

4 IN. BY 4 IN . POST 
l'llNll'IUl'I 10 FT . ABOVE 
GROUND 

' ' / l'IOBILE HOl'IE ' ',~ 

, , 

I ' r-i 
CONNECTING/J.J ' ' ' .... ' ', ' ' ' ' ' ' ' ' ' , ' -

GROUND ROD~ '' 
BONDED TOGETHER ' 
WITH NO. 6 WIRE ' 
BURIED AT LEAST ' 
4 IN . ' 

'-~-!!f.~' " TELEPHONE 
~GROUND ROD 

BLOCK I 
(INSIDE TRAILER) 

STATION 
WIRE 

NO . 12 GROUND WIRE 
BONDED TO TRAILER . 
SEE FIG. 6 FOR l'IETHOO 
OF ATTACHING. TAPE OR 
TIE-WRAP STATION WIRE 
TO GROUND WIRE FOR SUPPORT 

Fig. 4-Aerial Service-Protector located Within 12 Inches of Mobile Home-Separate Bonded Power and 
Telephone Grounds 
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, .. _ 
.. _ 

NO. 12 
PROTECTOR 
GROUND 

' ' ' 

POWER 
SERVICE 
PEDESTAL 

ISS 2, SECTION 461-220-100 

NOTE: 
PROTECTOR GROUND WIRE CAN BE ROUTED 
TO POWER GROUND ROD DR POWER GROUND 
CONDUCTOR - WHICHEVER IS SHORTEST 

I CONNECTING~-FJ 1

1 

BLOCK T 
(INSIDE 
TRAILER) I 

POWER TO .__r-----::-c::::::r---=r----+-i:::::::ir---:;,.------­
,.OBILE 
HO,.E / 

NO. 12 GROUND WIRE BOND 
BETWEEN PROTECTOR AND 

,, / CHASSIS. SEE FIG. 6 FOR 
___,,. / METHOD OF A TT ACHING 

- - \~:::~I:-: ~O=-WIRE BURIED AT 

SERVICE WIRE FROll DISTRIBUTION CABLE 
LEAST 4 IN . DEEP. 11AXI11Ul1 OF 15 FT BETWEEN 
PROTECTOR POST AND TRAILER 

Fig. S-Buried Service-Protector Located More Than 12 Inches From Mobile Home-Protector Grounded to 
Power Ground 
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1 • 
0 

B, C, OR 0 
INSULATOR 
SUPPORT 
(NOTE 2) 

LOCATION FOR 
ATIACHING 
GROONO WlRE 

INSTALL AS FOLLOJJS , 

PLACE GROUl«l WI RE 
BETWEEN WASHERS 

10 mm X ~8 mm 

(5/16 X 1-1 /2 IN.) 
GALV. STOVE BOLT 
(NOTE 1) 

2mm 

(NO. 12 OR LARGER) 
GROUNO WIRE 

FORM 
E-3013B 

PLACE BOLT THROUGH INSULATOR SUPPORT, I NSTALL BOTIOM NUT ANO 
TIGHTEN . ATTACH I NSULATOR SUPPORT TO OUTRI GGER IN USUAL 
MANNER. PLACE WASHER$ AMl TOP NUT ON BOLT. REMOVE INSULATION 
FROM GROUND WI RE ANO BENO BARE CONDUCTOR AROUND BOLT BETWE EN 
WASHERS. TIGHTEN TOP NUT. 

NOTES' 

LOCATION FOR 
ATTACH\ NG 
GROUNO WI RE 

1. BOLT, NUTS, AND WASHERS ARE NOT PROV I OED WI TH I NSULATOR SUPPORT. 

MOO\ LE 
HOME 
OUTRIGGER 

2. THE BAND D INSULATOR SUPPORT WILL ACCOMOOATE "flAL FLANGES UP TO 19 nwn(l / 4 INC"). 
THE C INSULATOR SUPPORT Will ACCOMMODATE METAL FLANGES UP TO 25 mm(1 INCH). 

A. INSTALLATION USING BOLT B . INSTALLATION USING SC REW 

Fig. 6-Bonding to Mobile Home Chassis 

B, c, OR 0 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 461-220-101 
Issue 2, March 1982 

RECREATION VEHICLE AND BOAT WIRING 

(NONPERMANENT TYPE) 

DESCRIPTION 

1. GENERAL 

1.01 This section provides wiring information for 
use in providing telephone service to recre­

ational vehicles and boats at marinas and does not 
apply to permanent-type installations such as mobile 
homes. Refer to Section 461-220-100 for wiring of per­
manent installations. 

1.02 This section is reissued to: 

(a) Add information on B adapter plate (AT-8731) 

(b) Change title 

(c) Make minor corrections. 

Revision arrows are used to emphasize the more sig­
nificant changes. The Equipment Test List (ETL) is 
not affected. 

Danger: Before making contact with 
any metal portion of a recreational vehi­
cle, check for the presence of hazardous 
voltage on the body or chassis using the 
188A test set. 

1.03 A recreational vehicle (RV) is a unit mounted 
on a chassis designed for travel, camping, 

semipermanent home, vacationing, and other out­
door use. Wiring methods in this section cover travel 
trailers, truck-mounted campers, camping trailers, 
motor homes, and vans converted to campers and 
boats docked at marinas. 

1.04 The same methods and procedures apply to 
the wiring of recreational vehicles as apply to 

mobile homes with the exception of the method of 
establishing a connection between the protector or 
terminal and the vehicle and the necessity of provid­
ing a ringer simulator (or equivalent) as required for 
test purposes. Refer to Section 460-100-400 for addi-

tional information on station protection and ground­
ing. 

1.05 Prior to proceeding with installation, neces-
sary arrangements should have been made for 

the installation of jacks on vehicles or boats and pro­
vision of cable or wire facilities in the trai ler park or 
on the dock. 

1.06 Where attachments are made on joint-use 
poles and posts, the standard separations be­

tween power and telephone wires must be main­
tained as provided for permanent residences (see 
paragraph 3.12). 

2. SELECTION 

2.01 The equipment used to provide telephone ser­
vice to recreational vehicles is identified and 

described in the following ordering guide. 

ORDERING GUIDE 

2.02 Order as follows: 

• Adapter, Jack, Female, Weatherproof, B (for 
use with existing KS-8421 jack housing on 
docks, Fig. 1 and 2) 

• Box, Outlet, B (for mounting male or female 
jacks on land, dock, or recreational vehicle, 
Fig. 3) 

• Bracket, Mounting, B (for mounting outlet 
box on recreational vehicle, Fig. 4) 

• Cord, Weatherproof, B (used with recre­
ational vehicle and boats, Fig. 5) 

• Cord, Weatherproof, C (used with recre­
ational vehicle or boat for direct connection 
from telephone set to jack, Fig. 6) 

• Jack, Male, Weatherproof, B (for use on rec­
reational vehicle and boats, Fig. 7, 8, 9, 10, 14, 
and 15) 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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SECTION 461-220- 101 

• Jack, Female, Weatherproof, B (for use at 
t railer service pad or dock area, Fig. 11 and 
13) 

• • Adapter, Plate, B (used to adapt the B 
weatherproof jack to a boat where the 
KS-8420 jack had previously been mounted, 
Fig. 12). 

• Ringer, Simulator (or equivalent) as required 

• Template, B (for use on boat, Fig. 16) 

• Template, C (for use on RV, Fig. 17). 

DESCRIPTION 

2.03 The B weatherproof female jack adapter 
(Fig. 1 and 2) is mounted on an existing 

KS-8421 jack housing after the old jack and front 
plate are removed. It will receive the male plug of the 
B weatherproof cord to provide service to recre­
ational vehicles or boats. A spring-loaded hinged 
cover protects the jack from weather when not in use. 
A rubber boot on the mating connector of the cord 
provides a weatherproof seal when in use. Three 
screw terminals stamped T, R, and GR are provided 
for connection to tip, ring, and ground, respectively. 
Four mounting screws and a cover gasket are 
provided. 

GASKE T 

\ 

COVER MOUNTING SCREWS__., 11 
Fig. 1-B Weatherproof Female Jack Adapter 

Page 2 

KS-8421 
JACK 
HOUSING 

Fig . 2-B Weatherproof Female Jack Adapter Mounted 
on KS-8421 Jack Housing 

2.04 The B outlet box (Fig. 3) is a molded box in-
tended for mounting the B weatherproof male 

or female jack. It has a threaded knockout entrance 
at each end for use with an aluminum cord grip as­
sembly or polyvinyl chloride (PVC) conduit adapter. 
The cord grip assembly and conduit adapter come 
with the outlet box. 

2.05 The B mounting bracket (Fig. 4) is used to 
mount the B outlet box on recreational vehi­

cles. It consists of a stainless steel angle bracket with 
three clearance holes on one side for mounting to 
trailer tongue and two threaded holes on the other 
side for mounting the B outlet box. Included are three 
stainless steel thread cutting screws for mounting 
the bracket and two stainless steel screws with 
spacers for mounting the B outlet box on the B 
mounting bracket. A pigtail lead is included to con­
nect between the center ground terminal of the B 
weatherproof male jack and one of the outlet box 
mounting screws to provide a ground bond to the ve­
hicle frame (Fig. 10). 

2.06 The B weatherproof cord (Fig. 5) is used to 
provide a telephone connection between the 

post-mounted jack at the service pad and the jack on 
the recreational vehicle in a trailer park or between 
the dock and boat in a marina. It consists of a 50-foot, 
16-gauge, 3-wire (ring, tip, and ground) yellow PVC 
insulated flexible cord with PHONE stamped on the 
cord at 1-foot intervals for identification. The cord is 
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Fig. 3-8 Outlet Box 

OUTLET BOX 
MOUNT I NG SCREWS 
AND SPACERS 

A 
THREADED 
HOLES FOR 
OUT LET BOX 
MOUNTING 
SCREWS 

BONDLEAD';..;:;i,,,,,,,.,. ........ ~ 

Fig. 4-8 Mounting Bracket 
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terminated at one end in a male plug which engages 
a female jack at the service pad or dock. The other 
end is terminated in a female plug which engages a 
male jack on the recreational vehicle or boat. Rubber 
boots on the plugs mate with their respective jacks 
to provide weather protection. The 50-foot length has 
been adopted as the Bell System standard; since the 
cord is reusable, no attempt should be made to 
shorten it. 

MALE PLUG FEMALE PLUG 

Fig. 5-8 Weatherproof Cord 

2.07 The C weatherproof cord (Fig. 6) is the same 
as the B weatherproof cord except that the 

female plug on the recreational vehicle or boat end is 
replaced with spade-tipped leads for terminating the 
cord directly in a 500- or 2500-type telephone set. An 
S hook assembly is provided for fastening the cord 
via the ringer mounting screw. Terminate leads (BK) 
for tip, (W) for ring, and (G) for ground. 

2.08 The B weatherproof male jack (Fig. 7, 8, 9, and 
10) mounts in the B outlet box on the recre­

ational vehicle a nd receives the female plug of the B 
weatherproof cord to provide telephone service to 
recreational vehicles. The jack has a spring-loaded 
hinged cover to make it weatherproof when not in 
use. Three screw terminals stamped R, T, and GR on 
the rear of the jack provide connection to ring, tip, 
and ground, respectively. 

2.09 The B weatherproof female jack (Fig. 11 and 
13) moun ts in the B outlet box located at the 

trailer service pad or on the dock at the marina. It 
receives the male plug of the B weatherproof cord. 
The jack has a spring-loaded hinged cover to make it 
weatherproof when not in use. Three screw terminals 

Page 3 
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Fig. 6-Securing C Weatherproof Cord in Telephone Set 

B WEATHERPROOF 
FEMALE JACK 

GASK[T 

, , .-- CO V ER 
~ M OUNTI N G 

SCREW S 

Fig. 7 -B Weatherproof Male Jack 

Page 4 

Fig. 8-B Weatherproof Male Jack on B Outlet Box (Cover 
Open) 

stamped R, T, and GR on the rear of the jack provide 
connection to ring, tip, and ground. 

2.10 The B waterproof male jack (Fig. 14 and 15) is 
mounted on a boat and receives the female 

plug of the B weatherproof cord to provide service to 
boats. It is chrome plated with a hinged screw cover 
which makes the jack waterproof when not in use. 
Three screw terminals stamped R, T, and GR on the 
rear of the jack provide connection to ring, tip, and 
ground . A rubber boot covers the screw terminals on 
the rear of the jack to minimize the possibility of ac­
cidental contact with these terminals. 
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COVER MOUNTING SCREWS 

Fig. 9-8 Weatherproof Male Jack on B Outlet Box Show­
ing Ground Lead Connected to B Mounting 
Bracket 

2. 11 The B adapter plate (Fig. 12) is used to adapt 
the B waterproof jack to a boat where the 

KS-8420 jack had previously been mounted. 

Note: The B adapter plate has two sets of 
mounting holes. Only one set of holes is used. 
The second set is available in case the holes 
from the old KS-8420 jack interfere with ade­
quate mounting of the adapter plate. The rub­
ber gasket is made so when placed between the 
boat and the adapter plate, the holes in the gas­
ket line up with one set of holes in the adapter 
plate. Turning the gasket over causes the gasket 
holes to line up with the second set of adapter 
plate holes. This provides a watertight seal. 

2.12 The B template (Fig.16) is used on the boat to 
locate the pilot holes for mounting screws and 

clearance hole for jack body for the B waterproof 
male jack. It is printed on index card stock and 
packed separately from the jack so that mounting 
holes may be prepared prior to jack installation. 

2. 13 The C template (Fig. 17) is used by the cus­
tomer to locate the pilot holes on the recre­

ational vehicle for the three thread cutting screws 
used to mount the B mounting bracket. It is printed 
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on index card stock and packed separately from the 
B mounting bracket so that mounting holes may be 
prepared prior to bracket installation. 

3. INSTALLATION 

RECREATIONAL VEHICLES 

Danger: Do not install telephone in a 
location that will require wiring under 
vehicle and do not crawl under vehicle. 

3.01 Installation of the service wire and station 
protector is the same as for mobile home wir­

ing and is covered in Section 461-220-100. 

3.02 The following items are required for a vehicle 
installation: 

• One B weatherproof female jack (mounted on 
post at protector, Fig. ll) 

• One B weatherproof male jack mounted on 
recreational vehicle (Fig. 7) 

• Two B outlet boxes used to mount male an( 
female jacks (Fig. 8 and 13) 

• One B mounting bracket used to mount outlet 
box on vehicle (Fig. 10) 

• One C template used to drill holes for mount­
ing bracket on vehicle (Fig. 17) 

• One B weatherproof cord (for making connec­
tion between post and vehicle, Fig. 5) 

• One ringer simulator or equivalent (if re­
quired). 

Note: If existing KS-8421 jack housing at 
utility pad is to be used, one B weatherproof 
female jack adapter (Fig. 1) is required instead 
of the B female jack, and only one B outlet box 
is required. 

3.03 The cord will become the responsibility of the 
vehicle owner. The owner will connect and dis­

connect service at their convenience and keep the 
cord stored in the vehicle when away from location. 

•Warning: Bumpers on some recre­
ational vehicles are used to store sewage 
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THREADED HOLES FOR 
BOX MOUNTING SCREWS 

BRACKET 
MOUNTING 
SCREWS 

CLEARANCE HOLES FOR 
BRACKET MOUNTING SCREWS 

B OUTLET BOX 

SPACER 

BONDING LEAD 

./ 
CORD GRIP / 

"""'"~/ 

Fig. 10-Assembly of B Weatherproof Male Jack to B Outlet Box and B Mounting 
Bracket 

hoses. Mounting screws that extend be­
yond the bumper surface may damage 
the hose or prevent the hose from 
entering .• 

3.04 The B outlet box and B mounting bracket 
should be mounted on the vehicle by the in­

staller using the mounting holes provided by the cus­
tomer. For trailers, the customer will use the C 
template to drill holes for the mounting bracket on 
top of the vehicle hitch as close to vehicle as possible. 
The box should be mounted on the same side as the 
other utilities with the jack on the outside (Fig. 18 
and 19). For truck campers and motor homes, the cus­
tomer will use the template to drill holes on the left 
side of the rear bumper (see Fig. 20). The outlet box 
should be mounted so it does not extend beyond the 
edge of the bumper. The cord grip assembly may be 
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attached to either end depending on existing space. 
The telephone installer will wire from the connecting 
block or the telephone set in the vehicle to the Bout­
let box on the trailer hitch or bumper. The bonding 
lead provided with the bracket must be connected as 
shown in Fig. 10 to provide a ground bond to the vehi­
cle chassis. 

3.05 Always install the telephone set on an outside 
wall if possible. The floor area along the out­

side walls are usually clear for drilling for station 
wire entry. The connecting block should be mounted 
on the baseboard or a stud, if possible, as the thin 
material used for recreational vehicle walls may not 
hold fasteners. Wall sets must also be mounted on a 
stud. Do not attempt to fish wire through trailer 
walls as side rails and insulation will cause interfer­
ence. Drill the station wire entrance hole straight 
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GASKET 

B WEATHERPROOF 
FEMALE JACK 

COVER MOUNTING SCREWS--1 

' ' 1 Fig. 11-8 Weatherproof Female Jack 

down through the floor avoiding outriggers and other 
obstructions. Use care when penetrating the soft in­
sulating board covering the bottom of the trailer as 
it tears easily. Seal holes around station wire with 
duct seal or tape to prevent entrance of air, water, 
and insects. Run the D station wire to the jack so it 
will be protected and fasten securely every 12 inches. 
The D station wire must not come loose when the 
trailer is on the road. 

3.06 Mount the B weaterproof female jack close to 
the protector on the post at the utility pad and 

provide a ringer simulator if required. Wire tip and 
ring of jack to tip and ring terminals of protector. 
Connect a 12-gauge ground wire from ground termi­
nal of protector to center ground terminal of jack. 
Use similar wiring when retrofiting a B female jack 
adapter in an existing housing. 

BOATS 

Danger: When working on boats, con­
sideration should be given to the type of 
footwear worn, both for safety reasons 
due to slippery decks and to avoid mark­
ing highly varnished teak or fiberglass 
decks. 

3.07 For boat installations, the following equip­
ment is required: 

• One B waterproof male jack (mounted on 
boat to accept cord, Fig. 14 and 15) 

ISS 2, SECTION 461-220-101 

• One B template (for cutting mounting holes 
for jack on boat, Fig. 16) 

• One B weatherproof female jack (mounted on 
post on dock or pier to accept other end of 
cord, Fig. 11 and 13) 

• One B outlet box (for mounting jack on dock 
or pier, Fig. 13) 

• One B weatherproof cord (for connection be­
tween boat and dock, Fig. 5) 

• One ringer simulator (or equivalent), if re­
quired. 

Note: If existing KS-8421 jack housing at 
dock is to be used, one B weatherproof female 
jack adapter (Fig. 1 and 2) is required instead 
of the B weatherproof female jack and the B 
outlet box is not required. 

3.08 The owner of the boat should be given the B 
template to drill the mounting and clearance 

holes for the B waterproof male jack adjacent to the 
power plugs in the cockpit coaming or in the outer 
hull of the boat (see Fig. 21 through 24). The installer 
should not drill any holes on boats either for mount­
ing or running wire. 

3.09 The installer will mount the B waterproof jack 
and wire from the jack to the telephone set 

connecting block in the boat. 

Note: Do not bond ground wire to boat 
ground as undesirable electrolysis reaction may 
develop. 

3 . 10 If holes are required, they should be provided 
by the boat owner (seal holes to prevent seep­

age if necessary) . In most cases, there will be suffi­
cient room to run concealed wiring to the telephone 
location without drilling holes or without attaching 
fasteners to the boat. The wire should be run between 
the hull and inside bulkhead. If wires require fasten­
ing, use B-cord clips (AT-8598, Section 461-210-200) 
fastened to inside dry surfaces. Use size 1 cord clips 
for D station wire and size 2 for B or F-59307 service 
wire. Use B or F-59307 service wire for wire runs ex­
posed to saltwater, brackish water, and oil. Do not 
use staples to fasten wire in boats. Conduit may be 
used when provided. When disconnecting service, do 
not remove wiring, cord clips, or connecting blocks. 
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,,,, 

Fig. 12-tB Adapter Plate• 

MARINAS (Fig. 25 and 26) 

3.11 Jacks on docks should be mounted on posts or 
in wells provided by the marina owner. To pre­

vent damage, do not mount the jack on the water or 
walkway side. Usually the post or pedestal will be the 
same one on which power is mounted. No station pro­
tector or bonding is to be placed on the boat. Mount 
the protector at the last permanent terminal or hous­
ing (which will usually be ashore) so an adequate 
ground may be obtained. Refer to the sections on sta­
tion protection and grounding in Division 460. Where 
individual protectors are required, use the 123- or 
128-type with the 305A mounting (or equivalent). 

Page 8 

Provide a ringer simulator or equivalent at 
the dock jack if required. 

3. 12 The marina owner should provide rigid non-
metallic conduit for wiring to the dock jacks. 

Where conduit is not provided, a wire run will have 
to be made in a location not subject to damage. This 
may be adjacent to water pipes, power conduit, or in 
some cases, beneath the dock. If marina owners will 
not provide conduit, request raceways in which wires 
may be fastened. Use only galvanized brass, bronze, 
or stainless steel hardware; other types deteriorate 
too rapidly. When establishing a run, use bridle rings 
or galvanized wire or cable clamps. Use B or F-59307 
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Fig. 13-B Weatherproof Female Jack on B Outlet Bax 
(Cover Open) 

service wire for all individual wire runs. Entrance of 
the service wire into the outlet box containing the 
jack should be through conduit. If conduit is not pro­
vided, protect the wire run from the deck of the dock 
to the box with a U guard or short piece of nonmetal­
lic conduit. 

3.13 If cable and terminals are not provided from 
the shore to the docks, wiring should be at­

tached to the gangway. A typical method for floating 
docks is shown in Fig. 26. Rigid nonmetallic pipe 
should be fastened to the gangway. Flexible metal 
conduit should be used at the shore and dock ends to 
allow for motion due to rise and fall of docks. Where 
the docks are rigid, no flexible metal conduit is re­
quired. 
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CHROME · 
PLATED 
SCREW 
COVER 

Fig. 14-B Waterproof Male Jack (Front View) 

CHROME- PLATED BA SE 

\ 
INSULATOR 

GASKET 

0 
,__CH ROME-PLATED , BRASS 

MOUNTING SCREWS 

Fig. 15-B Waterproof Male Jack (Rear View, Gasket, 
and Insulator Removed) 
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3/32 IN. 
4 HOLES 
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FOR MOUNTING 

B WATERPROOF 
MALE JACK 5/16 IN. 

L 5116 I IN. 
14------ 2-3/8 IN .-------.. 

I"--------- 3 IN . ---- ---- -.i 

Fig. 16-B Template for Use on a Boat 

3.14 At piers designed for large ships, telephone 
jacks should be located in the covered wells 

used to protect water and electrical connections. Con­
duit must be used into the wells to prevent water 
damage. The wells protect the jacks and the portable 
telephone cord to the ship is protected since it is adja­
cent to the larger power cables. 

3.1 S Service to a boat may be PBX Station Service, 
Centrex Service, individual line, or extension 

service on an individual line. The type of service usu­
ally depends on the extent to which the marina owner 
wishes to become involved in providing service to 
boat owners. 
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3.16 When providing new telephone service to a 
dock, plan for more than the initial service 

required. It may be desirable to cable the dock to re­
duce the number of individual wires run from dock to 
shore and allow for future expansion. 

3.17 Due to the many types of boats, docks, piers, 
marinas, trailer parks, and camp grounds, no 

attempt is made to establish one procedure to be fol­
lowed. Good planning of cabling facilities, conduit, 
and local installation procedures will determine what 
is best for each installation. 
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I 1N. 
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Fig . 17- C Template for Use on a Recreational Veh icle 
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ATTACH B BEAM CLIPS OR 
B INSULATOR SUPPORT 
TO OUTRIGGERS 

DRILL STATION WIRE ENTRY 
HOLE THROUGH FLOOR 

Fig. 18-Typical Recreational Trailer Construction 
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Fig. 19-8 Weatherproof Male Jack Mounted on Trailer 
Hitch 

Fig . 20-8 Weatherproof Male Jack Mounted on Rear 
Bumper of Trunk Camper or Motor Home 

155 2. SECTION 461-220-101 

POWER 
CONNECTORS 

Fig. 21-8 Waterproof Male Jack Mounted on 
Boat- Typical Installation 
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Fig. 22- Typical Outer Hull B Waterproof Male Jack Installation 
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Fig . 23-Typical Cockpit Coaming B Waterproof Male Jack Installation 
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Fig. 24-Typical Boat Coaming B Waterproof Male Jack Installation 
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Fig. 25-B Weatherproof Female Jack on B Outlet Bax 
Mounted on Post at Dock-Typical Installation 
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TERMINAL 
BOX 
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Fig. 26-Typical Shore to Dock Installation 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 461-602- 1 00 
Issue 3, March 1982 

42-TYPE, 44A, AND 47-TYPE CONNECTING BLOCKS 

IDENTIFICATION, INSTALLATION, AND WIRING 

1. GENERAL 

1.01 This section provides information on 42-type, 
44A, and 47-type connecting blocks. 

1.02 This section is reissued to: 

(a) Add information on the 42B-type and 42E con­
necting blocks 

(b) Change Fig. 17 

( c) Change ti tie. 

Revision arrows are used to emphasize the more sig­
nificant changes. The Equipment Test List (ETL) is 
not affected. 

2. IDENTIFICATION 

2.01 Identification and ordering information for 
connecting blocks is covered in this section in 

Fig. 1 through 4, Tables A and B, hnd in paragraphs 
2.02 and 2.03. 

2.02 The 42A connecting block is primarily in-
tended for use as a base with the 625A con­

necting block to provide a point for plugging in a 
single-line modular telephone set. The combination 
of 42A block and 625A block is ordered as a 625C con­
necting block. For nonmodular applications, the 42A 
block (with cover) can be used a lone. For modular 
conversion, discard the 42A cover and add a 625A 
connecting block (see Part 3A). 

2.03 The 42B-type connecting block is available 
with four screw terminals (42B4) and six 

screw terminals (42B6). Each version is intended for 
use as a base with the 625T-type "swinger" connect­
ing block. The combination of a 42B4 and a 625T is 
ordered as a 625SA connecting block; the combina­
tion of a 42B6 and a 625T is ordered as a 62586 con­
necting block. The 42B-type base fits tightly against 
the 625T block to resist dust, moisture, corrosive 

NOTICE 

Fig. 1 -42A Connecting Block 

Fig. 2-.4284 Connecting Block• 

Not for use or disclosure outside the 
Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 3-·42B6 Connecting Block• 

Fig. 4-.42E Connecting Block• 

chemicals, and insects. Refer to Section 461-610-100 
for complete information on 625SA and 625S6 con­
necting blocks. 

2.04 The 42E connecting block is similar to the 428 
except that it contains four split-beam 990A 

connectors instead of ordinary screw terminals. 
These allow inside station wire to be connected with­
out stripping the insulation. The 42E block is primar­
ily intended for use as a base with the 725T 
connecting block in installations where connections 
will be made by the customer. Refer to Section 
461-400-141 for complete information on the 725T 
connecting block .• 
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3. INSTALLATION AND WIRING 

3.01 The 42-type, 44A, and 1044A connecting blocks 
(Fig. 5) may be mounted on all types of sur­

faces. Backboards should be used only when mount­
ing on damp walls and when the use of a backboard 
will facilitate installation. 

3.02 Termination of cables, wires, and cords is 
shown in Fig. 8 and 9 and Tables C, D, and E. 

Caution: Avoid pulling the conductor 
against the terminal screw threads, as 
the screw, when tightened, may pinch the 
conductor between the screw and 
washer. 

A. 42A Connecting Block (Fig. 1) 

3 .03 Install the 42A connecting block as follows: 

(1) Strip jacket back approximately 4 inches from 
end and separate conductors. 

(2) Place block over conductors and secure with 
two fasteners. 

(3) Dress conductors and make connections as 
shown in Table C and Fig. 1. 

3.04 To attach the D3BU and D4BP mounting cord 
to the 42A block, make a slight bend in t he flat 

eyelet stay band in the direction of the cord conduc­
tors. Place the hole in the stay band over the hole in 
the block into which the cover screw fits (Fig. 10). 
Position cover onto block with cover screw through 
the stay band hole; tighten cover screw. 

3.05 To convert the 42A block for modular installa­
tions, a 625C connecting block (Fig. 11 and 12) 

must be connected as follows: 

(1) Remove cover from existing 42A block. 

(2) Connect leads from miniplug connector in 
625C connecting block to terminals on 42A 

connecting block. 

(3) Dress leads as shown in Fig. 12. 

(4) Terminate leads of connecting block as shown 
in Table F. 

(5) Attach connecting block cover to the block 
using center captive screw in cover. 
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42-TYPE, 44A, 1044A, AND 47-TYPE CONNECTING BLOCKS 

DIMENSIONS 

NUMBER TYPE 
(APPROXIMATE INCHES) 

CONNECTING 
Of' Of' 

FURNISHED 
COLOR DIAMETER REMARKS 

BLOCK 
CONDUCTORS MOUNTING 

WITH 
DEPTH Of' FRONT 

BOSS 

Light Olive 
Gray (-49) 

42A' Cover or 
4 Ivory (-50) 

42B4 
Part of 625SA connecting 
blocks§ 

42B6 6 Nonflush Gray Part of 625S6 connecting 
block§ 

42E 4 
Used with 725T connecting 
block 

44A* 

10 
Light Olive 

1044A* Cover 
Gray (-49) Consists of 44A connecting 

or block and 101A cover 
Ivory (-50) 

47Ct (MD) 12 Light Olive 2 Replaced by 47E 

47Dt (MD) 4 
Gray (-49) 1-3/16 Replaced by 47F 

Flush 
or 

1-1/4 
47E* 12 Ivory (-50) 1-3/8 

or 
47F; Brown (-54) 7/8 

4 Converts 42A connecting 
625C Nonflush block for modular 

installation 

• Early production equipped with 6-32 size terminal screw; later production will be equipped with 6-40 size terminal screw. 

t Equipped with 6-32 size terminal screw. 

; Equipped with 6-40 size terminal screw. 

§ 42B-type connecting block can a lso be ordered separately. 

Note: It is recommended that surface­
mounted connecting blocks be mounted 12 
inches or more above the floor (electrical outlet 
height) to prevent contamination by rug fibers, 
rug cleaning agents, and insect sprays. 

8. •428 Connecting Block (Fig . 2 and 3) 

3.06 The 42B connecting block is normally ordered 
and installed as the base portion of the 

6258-type connecting block (see Section 461-610-100). 
However, the 42B can be ordered separately and used 
to replace an existing 42A installed with a 625T con-

necting block to provide a more contamination­
resistant terminal as follows: 

(1) Disassemble and disconnect the existing com­
bination of 42A and 625T connecting blocks. 

(2) Mount the 42B connecting block in a horizon­
tal position with the screw terminals on the 

left side. 

Locate the 42B connecting block in a 
convenient place to permit easy 
modular connection. A void hiding it 
behind furniture or drapes. 

Page 3 
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ASSOCIATED APPARATUS FOR 42-TYPE, 44A, 1044A, AND 47-TYPE CONNECTING BLOCKS 
(ORDER SEPARATELY IF REQUIRED) 

NONFLUSH MOUNTING FLUSH MOUNTING 

IN COMPLETED CONNECTING ON WALL 
IN OUTLET BOX 

STUD WALL FACEPLATE BLOCK BACKBOARD COVER COLOR 

BRACKET COVERPLATE BRACKET 
(NOTE) 

Light Oliw· 

·12A Furnisht•d Gray (-491 

or 
f\'ory (-!}()) 

ltiHA iMIJi 
12B or Gray 
.12r: ltiHll 

1114.JA Furnished 

14A llllA 

625C * 
625T t 
725T :j: 

Two ·HA ltiHR iMlli l.il-{ht Olin' 

Three 44A 
or 101(' Cray \ -4~)) 

ltiHE or 
lliHC iMlli l\·or.v (-!}()) 

Four ·HA or llllll 
HiHF 

Two 
16HB iMlli 

Two 
Fin_• 4-tA 

IOIC 
two 

16Hr: 

8 1 88;~!1.t!MI 

47C iMlli 
4:lA iMlli 

(Light Olin' Cra~· ) 

47D iMlli 
or 

8IXX:JH;108 1i:m K S-20;,02, L2 4:rn liiA 
47E 

(in>ry) ( Fi,l!. 17J (Fig. IXl 

)'<.lXX:J~l;>·IO 
47F 4:rn (Hrown) 

Note: Furnished in the following colors: Light Olive Gra~· (-50) and Brown (-!'"i4l. Furnished with rinl.! rt>tainer and mounting S(Tl'WS. 

*Convnts ·t2A <'onnt:>eting hloek tu modular installation. 

t Used with 42R ronneet ing block. 

+ Used with 42E connecting block. 

(3) Trim any corroded or damaged parts off the 
existing inside station wire and dress the leads 

for connection to the new block. 

(4) Break out one of the wire entrance notches of 
the 42B block. 
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(5) Arrange the end of the station wire in the 42B 
block with at least 1 inch of jacket inside the 

block. 

(6) Connect the individual leads to the proper 
screw terminals. 
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CABLE CLA MP 

INS IDE WIRE 
CABLE 

16 8 D 
BACKBO ARD 

44A 
CONNECT ING 
BLOCK 

IOIA COVER 

r;;--...;;...._;;;.:,.._..J__ INSIDE WIRE 

CABLE 

44 A 
CONNECT ING 
BLOCK 
{BACK VIEW ) 

Fig . 5-1044A Connecting Block (44A Connecting Block 
and lOIA Cover) With 1680 Backboard 

P-477566 CLAMP 

Fig. 6-47E Connecting Block 
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(7) Connect the spade tips of the 625T connecting 
block to the screw terminals of the new 42B 

block. 

(8) Screw the 625T block to the 42B block. 

C. 42E Connecting Block (Fig. 4) 

3.07 Installation of the 42E connecting block is the 
same as the 42B except for the method of con­

necting the station wire conductors (Fig. 9). It is not 
necessary to strip the insulation from the conductors 
before inserting them into the notches under the split 
beams of the screw terminal assemblies. f 

D. 44A Connecting Block (Fig. 5) 

3.08 When installing 44-type connecting blocks, it 
may be desirable to use a backboard. 

3.09 For size and type of fasteners used to mount 
backboards, see Section 463-130-100. 

3.10 Backboards accommodating three and four 
blocks require four fasteners; backboards ac­

commodating one block require only two fasteners. 

3. 11 The 168E and F plastic backboards are 
notched to permit mounting with both set cord 

and cable entering from the same end (Fig. 13). 
Backboards and 44A connecting blocks may be 
mounted in either a ve rtical or a horizontal position. 
When mounted vertically, telephone set cord should 
always enter from the bottom. 

3.12 The 168D plastic backboard is unnotched. 
When mounted vertically, the telephone cord 

enters from the bottom and the inside wiring cable 
must enter from the top. When mounted horizontal­
ly, cable should enter from the direction of the cable 
run. 

3. 13 Terminate conductors and cords on 44A con-
necting blocks as shown in Fig. 14, 15, and 16. 

Cord conductors are of the proper length to a llow ter­
minating in sequence. Short length conductors are 
terminated on Block 1, next in length on Block 2, etc, 
(Fig. 15). In fabric-covered mounting cords of earlier 
manufacture, this sequence was reversed. 

3. 14 The 44A connecting blocks are used for con­
necting a maximum of ten conductors as indi­

cated in Table D. At installations requiring a series 

Page 5 
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FRONT REAR 

Fig. 7-47F Connecting Block 

of 44A connecting blocks, terminate inside wmng 
cable or connector cable as shown in Table E. 

E. 47-Type Connecting Blocks 

3.15 The 47-type connecting block may be flush­
mounted in a standard electrical outlet box, on 

a 63B metal bracket (Fig. 17), or a KS-20502, L2 
bracket (Fig. 18). 

3.16 Install 47-type connecting block in a standard 
electrical outlet box as follows: 

(1) Mount connecting block on bracket using 
screws furnished with bracket (Fig. 19) 
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(2) Connect station wire or cable to connecting 
block as indicated in Table C or D. 

(3) Pass mounting cord through hole in faceplate 
and connecting block. 

(4) Terminate mounting cord on connecting block. 

(5) Mount block equipped bracket in outlet box 
using screws furnished with bracket. 

(6) Mount faceplate using screws furnished with 
faceplate (Fig. 19). 

3.17 The 63B metal bracket is intended for use as 
a receptacle for 47-type connecting blocks 
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Fig. 8-Standard Screw Terminal Connections 

(Fig. 17) and is mounted on the wall stud when homes 
are prewired. 

3. 18 Install 47-type connecting block on 63B 
bracket (Fig. 20) as follows: 

(1) Mount ring retainer on 63B bracket using 
screws furnished with faceplate. 

(2) Connect station wire or cable to connecting 
block as indicated in Table C or D. 

PUT SPADE TIPS 
UNDER SCREW HEAD 

INSERT UNSTRIPPED WIRES IN 
SPLIT·BEAM SLOTS AND 
TIGHTEN SCREW 

ISS 3, SECTION 461-602-100 

(3) Pass mounting cord through hole in 16-type 
faceplate and connecting block. 

(4) Terminate mounting cord on connecting block. 

(5) Mount connecting block on ring retainer using 
screws furnished with faceplate. 

(6) Mount 16-type faceplate on ring retainer. 
Mounting screws are furnished with faceplate. 

3.19 The KS-20502, L2 bracket (Fig.18) can be used 
for wall mounting 47-type connecting blocks 

where the wall material has already been applied to 
the studs. The bracket can be used on wall material 
up to 1-118 inches thick. For thin wall construction, 
it may be necessary to remove the breakoff portions 
of the bracket. 

3 .20 Install KS-20502, L2 bracket as follows: 

(1) Drill a 2-1/4 inch hole in wall surface. 

(2) Loosen inner clamps. Insert clamps and 
bracket into hole until outer flange bears 

against wall surface. 

Fig. 9-.Split-Beam Terminal Connections on 42E Connecting Blockt 
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TABLE C 

ST A TION WIRE CONNECTIONS 

CONNECTING Bl.OCK 
STATION WIRE TERMINAL DESIGNATIONS 

(NOTE) 

TYPE 
CONDUCTOR 42-TYPE, 478 (MD). 

COLOR 47D (MD), AND 47F 

Pair Red R 
Green G 

Red R 
Triple Green G 

Yellow y 

Red 

Quad 
Green 
Yellow 
Black 

Note: When terminating more than four conduc­
tors, use a 47C (MD) or 47E connecting block. 

TABLED 

CABLE CONNECTIONS FOR 44A, 47C (MD), 
AND 47E CONNECTING BLOCKS (NOTE) 

INSIDE WIRING CABl.E 
CONNECTING Bl.00< 

TERMINAL DESIGNATIONS 
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CONDUCTOR COLOR 44A 
47C (MD) 

OR 47E 

BL-W 1 1 
W-BL 2 2 
0-W 4 3 
W-0 5 4 

G-W 6 5 
W-G 7 6 

BR-W 9 7 
W-BR 10 8 

S-W 3 9 
W-S 8 IO 
BL-R - II 
R-BL - 12 

Note: For E wi ring cable, see section on selec­
tion of wire and cable. 

TABEL E 

CABLE TERMINATIONS 

COLOR Bl.00< NO. TERMINAL 

BL-W 1 
W-BL 2 
0-W 4 
W-0 5 
G-W 

1 
6 

W-G 7 
BR-W 9 
W-BR 10 
S-W 3 
W-S 8 

BL-R 1 
R-BL 2 
0-R 4 
R-0 5 
G-R 

2 
6 

R-G 7 
BR-R 9 
R-BR 10 
S-R 3 
R-S 8 

BL-BK 1 
BK-BL 2 
0-BK 4 
BK-0 5 
G-BK 

3 
6 

BK-G 7 
BR-BK 9 
BK-BR 10 
S-BK 3 
BK-S 8 

BL-Y I 
Y-BL 2 
0-Y 4 
Y-0 5· 
G-Y 

4 
6 

Y-G 7 
BR-Y 9 
Y-BR 10 
S-Y 3 
Y-S 8 

BL-V 1 
V-BL 2 
0-V 4 
V-0 5 
G-V 

5 
6 

V-G 7 
BR-V 9 
V-BR IO 
S-V 3 
V-S 8 
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Fig. 10-42A Connecting Block With D3BU Mounting 
Cord 
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(3) Realign inner clamps and tighten screws until 
clamps are tight against inner surface of wall. 

3.21 Install 47-type connecting block on 
KS-20502, L2 bracket as follows: 

(1) Connect station wire or cable to connecting 
block as indicated in Table C or D. 

(2) Pass mounting cord through hole in 16-type 
faceplate and connecting block. 

(3) Terminate mounting cord on connecting block. 

(4) Mount connecting block on bracket using 
screws furnished with faceplate. 

(5) Mount 16-type faceplate on bracket using 
screws furnished with faceplate. 

Fig. 11-62SC Connecting Block 
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Fig. 12-625C Connecting Block, Method of Wiring 
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TABLE F 

MODULAR CONNECTING BLOCK CONNECTIONS 

INSIDE WIRE CONNECTING BLOCK 

1A1 OR ONE-UNE SERVICE TWO-UNE TERMINAL LEAD 
1A2 KTS NO DIAL LIGHT DIAL LIGHT SERVICE 625-TYPf COLOR 

Tip Tip Tip Line 1 Tip G Green 

Ring Ring Ring Line 1 Ring R Red 

A TRNSF Line 2 Tip B Black 

Al TRNSF Line 2 Ring y Yellow 
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Fig. 13-Four 44A Connecting Blocks Mounted on 168F 
Bockboord With Cable and Cord Entering Same 
End 
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Fig. 14-Four 44A Connecting Blocks Mounted on 168F 
Bockboord and Equipped With 1010 Cover 
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Fig. 15-Arrangement of Four 44A Connecting Blocks Used With 500 Series Key 
Telephone Sets Equipped With Vinyl-Jacketed Mounting Cord 

Page 13 
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BLOCK 
NO. 

T 

4 

Fig. 16-Arrangement of Five 44A Connecting Blocks Used With 565 Key Telephone 
Sets for 3A Speakerphone System 

TCI Library: www.telephonecollectors.info



ISS 3, SECTION 461-602-100 

Fig. 18-KS-20502, L2 Bracket 

Fig. 17-.638 Bracket With 101A Sleeve lnstalledf 
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Fig. 19-6SA Faceplate 
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47-TYPE 
CONNECTING BLOCK 

RING 
RETAINER 

16- TYPE FACEPLATE 

Fig . 20-Faceplate, Connecting Block, and Ring Retainer 
Associated With 638 Bracket 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 461-610-100 
Issue 7, Moy 1982 

625-, 630-, AND 635-TYPE CONNECTING BLOCKS 

IDENTIFICATION, INSTALLATION, AND CONNECTIONS 

1. GENERAL 

1.01 The 625-, 630-, and 635-type connecting blocks 
are wall-mounted connectors that provide a 

plug-in type termination for modular type telephone 
sets and a ncillary devices equipped with a miniplug­
ended mounting cord. This type of installation allows 
the customer to move the modular-portable tele­
phone set to any location equipped with this type con­
necting block. The 630-type connecting block also 
provides for installation of a plug-equipped modular 
wall telephone set. The 635-type connecting block is 
designed to place equipment such as exclusion sets, 
alarm dialers, and automatic dialers in series with 
the telephone line and the station set when an 
8-position modular plug on the series device is insert­
ed. The 635A connecting block manufacture discon­
tinued (MD) must be used only with an 8-position 
plug - inserting a 6-position plug will distort the 
contacts. However, the 635B connecting block may 
also be used with a 6-position plug to provide subse­
quent service. This permits initial series service to be 
converted to bridged service without requiring re­
placement of the block. The 74D connecting block 
(Section 461-606-100) is also available for telephone 
sets requiring 6-conductor mounting cords. 

1.02 This section is reissued to: 

(a) Add information on the 625SA and 42B4 con­
necting blocks 

(b) Add information on the 625S6 and 42B6 con­
necting blocks which replace the 74D connect­

ing block (MD) 

(c) Change Fig. 6 to show the horizontal preferred 
mounting position of the 625S-type connecting 

blocks and 625T swinger assembly 

(d) Change 635B connecting block to show the 
metal base replaced by the plastic base 

(e) Add information on the 625FS6 flush-mounted 
swinger with 6-conductor jack 

(f) Add information on the 625TD-type connect­
ing block 

(g) Rearrange title. 

Revision arrows are used to emphasize the more 
significant changes. 

1.03 Use of the 625-, 630-, and 635-type connecting 
blocks as registration interface devices, as 

provided for under the Federal Communications 
Commission (FCC) Registration Program, is covered 
in: 

• Section 463-400-120: Registration Interface 
- RJllC, RJUW, RJ12C, RJ12W, RJ13C, 
RJ13W, RJ17C, RJ18C, RJ19C, and RJ1DC -
Bridged Single Line Tip and Ring Arrange­
ments 

• Section 463-400-130: Uniform Service Order 
Codes (USOCs) - RJ16X, RJ31X, RJ32X, 
RJ33X, RJ34X, RJ35X, RJ36X, RJ37X, and 
RJ38X - Identification and Maintenance -
Series Single Line Tip and Ring Arrange­
ments 

• Section 463-400-140: Uniform Service Order 
Codes (USOCs) RJ14C and RJ14W - Identi­
fication and Maintenance - Bridged 2-Line 
Tip and Ring Arrangements 

• Section 463-400-142 - RJ25C - Identifica­
tion and Maintenance - Registration Inter­
face Bridged 3-Line Tip and Ring 
Arrangements 

Table C lists the type connecting block used with a 
particular USOC. 

2. IDENTIFICATION 

ORDERING GUIDE 

2.01 Order connecting blocks as follows. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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• Backboard, 191C (for use with 630A4, if 
required) 

• Backboard, 168D (for surface-mounted 
blocks on masonry walls) 

• Block, Connecting, 625A (Fig. 1) 

• Block, Connecting, 625B (Fig. 2) 

• Block, Connecting, 625C (Fig. 3) 

• Block, Connecting, 625D6 (Fig. 4) 

• Block, Connecting, 625F (Fig. 5) 

• Block, Connecting, 625FS (Fig. 6) 

• • Block, Connecting, 625FS6 (Fig. 6)• 

• Block, Connecting, 625H (Fig. 6) 

• Block, Connecting, 625SA (Fig. 7) 

• • Block, Connecting, 625S6 (Fig. 7) 

Note: The 625S6 is identical to the 625SA 
except it is equipped with six terminals.• 

• Block, Connecting, 625T (Fig. 7) 

• • Block, Connecting, 625TD (Fig. 8) 

• Block, Connecting, 625TD2 (Fig. 8) 

Note: The 625TD2 is identical to the 625T 
except it is equipped with two line terminating 
units.• 

• Block, Connecting, 625WP (Fig. 9) 

• Block, Connecting, 630A4 (Fig. 10, 11, and 12) 

• Block, Connecting, 635A (MD) (Fig. 13) 

• Block, Connecting, 635B (Fig. 14) 

• Assembly, Faceplate, 65A (Fig. 15) 

• Blade, 8762D-630 (metal lead insertion tool 
for 630A4) 

• • Set, Test, 934B (Fig. 20~ 

• Tool, Impact D, AT-8762 (for holding blade, 
8762D-630) 
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• Tool, Handle, 788Al (also for holding blade, 
8762D-630, or 797 A tool) 

• Tool, 797 A (plastic lead insertion tool fo r 
630A4). 

CONNECTING BLOCKS 

2 .02 The 625-type connecting blocks provide a 
termination for the D4BU • or D6BU• 

miniplug-ended mounting cord used with the modu­
lar telephone sets. 

2.03 The 625A connecting block (Fig. 1) is in-
tended for new installations and is surface 

mounted. It contains a 42A connecting block • with 
four screw terminals and• is used to terminate inside 
wire and spade-tipped leads from the jack in the cov­
er. This connecting block replaces the 42A connecting 
block and the 549A jack. When mounting the 42A 
connecting block, leave at least 1116-inch clearance 
between the bottom of the cover and the molding, 
carpet, or floor . •The 625A connecting block is avail­
able in olive gray (-49) and ivory (-50) .• 

Note: It is recommended that connecting 
blocks be mounted 12 inches or more above the 
floor where possible. In areas of high corrosion, 
it is also recommended the 625S-type connect­
ing block be used. The increased height also 
makes for easier customer plug orientation. 

2.04 The 625B connecting block (Fig. 2) includes 
the 625F connecting block, 65A faceplate pack­

age, and two mounting screws. It is intended for new 
installations or modular replacement of 548A jacks 
or 47F connecting blocks. •The 625B connecting block 
is available in ivory (-50) and brown (-54).• 

2.05 The 625C connecting block (Fig. 3) is the 
same as the 625A connecting block except the 

625C connecting block does not include the 42A con­
necting block. The 625C connecting block may be used 
to convert the 42A connecting block in existing in­
stallations to modular installation • or to replace a 
defective modular jack .• 

2.06 The 625D6 connecting block (Fig. 4) consists 
of two 645A6E jacks molded into a plastic 

faceplate. Twelve screw term inals are provided on 
the rear of the block for connections. A bracket and 
all necessary screws for flush mounting are also pro­
vided. The 625D6 connecting block is intended for use 
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Fig. 1-62SA- and 62SC-Type Connecting Blocks 

in nursing homes and hospital patient rooms where 
two lines enter through a single outlet and terminate 
in separate jacks. The 62506 connecting block can 
also be used in single-line service to provide for con­
nection of a telephone set and adjunct at the same 
service outlet. The 62506 connecting block is avail­
able in ivory (-50) and brown (- 54). 

2 .07 The 625F connecting block (Fig. 5) is t 
equipped with four screw terminals and• 

intended for use in new installations requiring a 
flush-type connecting block or for modular replace­
ment of 548A jacks or 47F connecting blocks. It does 
not include tthe 65A• faceplate and mounting 
bracket (Fig. 15) t which must be ordered separately. 
The 625F connecting block is available in olive gray 
(-49), ivory (-50), and brown (-54) .• 

2.08 The 625FS connecting block (Fig. 6) is flush 
mounted and has a molded faceplate and a 

customer-operable spring-loaded cover which pro­
tects the interior telephone line contact springs from 
contamination. It is intended for use in areas subject 

to high humidity and condensation or locations ex­
posed to spray painting, washing, or foreign matter. 

2.09 tThe 625FS6 connecting block (Fig. 6) is iden­
tical to the 625FS connecting block except it is 

equipped with six screw terminals.• 

2.10 The 625H connecting block (Fig. 6) is con-
structed the same as the 625FS connecting 

block except for the modular jack which is a 645H2 
jack. The tip and ring are provided on contacts 1 and 
6 and will be designated GN and R. The 625H con­
necting block is intended for use in hospital critical 
care areas to provide connection by specially wired 
instruments to transmit electrocardiogram (EKG) 
signals or voice signals (using a TRIMLINE® tele­
phone set with AD3H or AC2PH telephone set base) 
on the telephone network. 

Note: The 625H connecting block is not appli­
cable to wall-mounted TRIMLINE telephone 
sets. 

2.11 tThe 6258 connecting block consists of a 625T 
(Fig. 7) swinger-type connecting block and a 
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e 4 CONTACTS 
• FLUSH MOUNTED: 

FOR USE IN STANDARD ELECTRICAL 
OUTLET BOX 
NOTE: 

MOUNTING SCREWS, BRACKET, AND 
FACEPLATE PROVIDED 

• MATES WITH D4BU MOUNTING CORD PLUG 
• FOR NEW INSTALLATIONS OR MODULAR 

REPLACEMENT OF 548- TYPE JACKS 

MO UNT TAB DOV.JN 

Fig. 2-6258 Connecting Block (With Mounting Hardware) 

four screw terminal 42A connecting block. The 625T 
connecting block has a customer-operable spr ing­
loaded cover t hat automatically swings shut over the 
miniature jack outlet and protects the interior line 
contact springs from contamination. It is intended 
for use in areas subject to high humidity and conden­
sation or locations exposed to dripping, washing, or 
fo reign matter. The 625S connecting block is avail­
able in ivory (- 50) or brown (- 54). 

2.12 The 625SA connecting block (Fig. 7) is similar 
to the 625S connecting block. It consists of a 

625T swinger-type connecting block and a four screw 
terminal 42B4 connecting block base. The 42B-type 
base fits tightly against the 625T connecting block to 
resist contamination from the surrounding area. The 
625SA connecting block is the preferred connecting 
block to be used in areas where excessive dust, mois­
ture, insects, and other contaminants are present. 
The 625SA connecting block is available in ivory 
( - 50) or brown ( -54). 

2.13 The 625S6 connecting block (Fig. 7) is identical 
to the 625SA connecting block except that it is 
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equipped with a six screw terminal 42B6 connecting 
block base. It replaces the 74D connecting block 
(MD) .• 

2. 14 The 625T swinger assembly (Fig. 7) is the 
cover for the 625S connecting block. It is used 

to convert existing 42A or 625-type connecting blocks 
to modularity where extra protection is needed. 

2 . l S •The 625TD connecting block (Fig. 8) consists 
of a 625T swinger assembly, 42B4 connecting 

block base, and a line terminating unit. The 625TD 
connecting block is the standard single-line network 
interface between customer premise wiring and Bell 
System Telephone Company network facilities. The 
625TD connecting block is avai lable in ivory (-50) 
only. Refer to Section 461-400-150 for additional 
information. 

2. 16 The 625TD2 connecting block is similar to the 
625TD connecting block except it is equipped 

with a second 3A line terminating unit for terminat­
ing a second line in the same connecting block. The 
625TD2 connecting block is available in ivory (-50). 
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Fig. 3-625C Connecting Block 
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6 5 4 

Fig. 4-62506 Connecting Block 

Refer to Section 461-400-150 for additional 
information.• 

2.17 The 625WPconnecting block (Fig. 9) is for 
use in outdoor locations and where severe en­

vironmental conditions exist. It is intended to mount 
on a 8 outlet box AT-8732. A gasket is provided to 
seal the faceplate assembly and box. A plastic 
screw-on cap, plastic washer, and split rubber grom­
met is provided to seal the connection between the 
telephone mounting cord and jack. t it is not intended 
for use at marinas or for recreational vehicle 
service.• 

2.18 The 630A4 connecting block (Fig. 10) is a 
plug-in wall set mounting and will also accept 

a modular-type mounting cord. It consists of a con-
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necting block (Fig. 11) and 1034A mounting plate. 
Two 3/16-inch 800413577 cover mounting screws, two 
5/16-inch 840705008, and two 1-1/8 inch 841065529 
flathead machine screws are included in a fastener 
package. The 630A4 connecting block is now available 
as a replacement for the 630A6 connecting block and 
should be ordered accordingly. 

2 . 19 The 797 A or 87620-630 insertion tool head is 
used for terminating conductors on the 630A4 

connecting block. The 87620 insertion tool is adapt­
able to either the 7148 tool handle or the AT-8762 
0 impact tool; the 797 A tool is used with the 7148 tool 
handle only. The construction of the blade tips is the 
same except the 87620-630 is made of steel instead of 
plastic. Termination will be the same as shown in 
Fig. 12. 
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Fig. 5-625F Connecting Block (Without Mounting Hardware) 

2.20 The 635A connecting block (MD) contains a 
650-type, 8-contact modular jack which is 

wired to eight screw terminals (Fig. 13). The 
8-position plug on the series equipment is plugged 
into the modular jack, and the line and controlled 
station connections are made at the screw terminals. 
When a plug is not inserted, lead 1 is shorted to lead 
4, and lead 5 to lead 8. Insertion of the 8-position plug 
removes the shorts and puts leads 1 and 4 and 5 and 
8 in series with the series or exclusion equipment 
(Fig. 17). In this mode, continuity to the downstream 
equipment must be maintained through the series or 
exclusion equipment. Do not use this connecting 
block with a 6-position plug, doing so will distort the 
jack con tacts. 

2.21 The 635B connecting block (Fig. 14) which 
replaces the 635A connecting block (MD) is 

used to permit company-owned and customer­
provided equipment using the D8AA mounting cord 
to be placed in series with telephone company equip­
ment. This connecting block is equipped with a 651A 
series-bridged jack and 8 terminal lugs (Fig. 18 
and 19). 

2.22 The 635B connecting block has an optional 
feature which provides the field installation of 

a 652A jack. This arrangement is used where the con-

trolled device and the series device are both at the 
same location. The 652A jack is intended to be used 
with the series device (Fig. 18 and 19). 

2.23 When a plug is not inserted in the 651A jack, 
lead 1 is shorted to lead 4, and lead 5 to 8. In­

sertion of an 8-position plug removes the shorts and 
puts leads 1 and 4 and 5 and 8 in series with the series 
or exclusion equipment (Fig. 19). In this mode, conti­
nuity to the downstream equipment must be main­
tained through the series or exclusion equipment. If 
a 6-position plug is inserted, the short is not removed 
and the cord picks up tip and ring on a bridged basis. 

3. INSTALLATION 

3.01 To protect against contamination, 625- and 
630-type connecting blocks are to be the in­

stalled as follows: 

Warning: Never mount with jack­
opening up (surface-type) or spring­
contacts at the bottom (flush-type). 

(a) Surface-type: Jack-opening on the bottom 
is shown in Fig. 1. Narrow baseboards will 

require mounting connecting block opening to left 
or right side and should be avoided whenever pos-

Page 7 
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BRACKET 
!PROVIDE D WITH CONNECTING BLOCKS) 

NOTE : 
BRACKET IS USED TO MOUNT 625FS OR 625H TO GEM 

BOX , 63A . OR 638 MOUNTING BRACKET. 

Fig. 6-625FS or 625H Connecting Block 

sible. Where permissible, mount the connecting 
block higher, affording easier jack-plug orienta­
tion and less troubles reducing exposure to corro­
sion due to humidity, dust, chemicals etc. Mount 
block 12 inches or higher above floor (about elec­
trical outlet height). Blocks mounted higher will 
substantially reduce troubles. n.ocations to be 
avoided when installing connecting blocks are 
under or near windows, behind curtains or drap­
eries, behind furniture (especially beds). Provide a 
longer cord to meet customer needs rather than 
mount the connecting block where it will cause 
trouble.• 
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(b) Flush-type: Jack-opening oriented with 
spring contacts at the top and tab down is 

shown in Fig. 2, 4, and 10. 

(c) Spring Cover-type installation is as fol ­
lows: 

t (l) Install the flush-mounted swingers with 
the pivot point of the spring-loaded cover 

up (Fig. 6). 

(2) Install the surface-mounted swingers in the 
horizontal position so the OPEN label is ori­

entated for correct reading (Fig. 7) and place 
where convenient for ease of connecting and 
disconnecting the miniplug. 
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Fig. 7 -·62SSA Connecting Block• 
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Fig. 8-·62STD Connecting Blockt 
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Fig. 9-625WP Connecting Block 

(3) The jacket of the inside wiring must be con-
tained inside the block. The entrance to the 

connecting block must be sealed to prevent dust , 
insects, and other contaminants from entering 
the block. If the existing wire is corroded, 
replace the wire.• 

3.02 625A Connecting Block: Mount the termi-
nal block on a wall (preferred) or baseboard. 

Terminate the station wire and dress leads as shown 
in Fig. 3. Terminals on the connecting block are let­
tered R, G, Y, and B as shown in Table A. When 
mounting on masonry walls, a backboard should al­
ways be used. •A backboard is not necessary with 
blocks such as the 625TD and 625SA because they 
standoff the mounting surface.• 

Note: Do not use on damp external walls (see 
paragraph 3.08). 

3.03 625B Connecting Block: Mount the 
bracket on a standard electrical outlet box, 

63B bracket, or directly to the wall (must have re­
cessed area) using the mounting screws supplied 

(Fig. 2). Feed the station wire through the center 
mounting hole of the bracket and terminate the leads 
on the connecting block as shown in Table A. Mount 
the connecting block on bracket and fasten with the 
two screws supplied. Attach faceplate with the two 
screws supplied. Where a KS-20502, L2 bracket is 
used, the 625F connecting block and rectangular face­
plate mount directly on the KS-20502, L2 bracket. 
The bracket supplied with the connecting block is not 
used. 

3.04 625C Connecting Block: Remove cover 
from existing 42A connecting block. Connect 

leads from miniplug connector in 625C connecting 
block to terminals on 42A connecting block. Dress 
leads as shown in Fig. 3; terminate leads of connect­
ing block as shown in Table A. Attach the connecting 
block cover to the block usi ng center captive screw in 
cover. Orient cover in same manner as 625A (see 
paragraph 3.01). •Face the connecting block face 
down, left or right, but never up.t 

3.05 625D6 Connecting Block: Mount the 
bracket shipped loose with the connecting 
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!034A MOUNTING PLATE 

Fig. 10-630A4 Connecting Bloclc (With Mounting Plate) 

block to a standard electrical outlet box or 63B 
bracket with two flathead machine screws supplied. 
Bracket can also be mounted directly on wall if re­
cessed. Feed station wires through bracket and ter­
minate on screw terminals per Fig. 16. A 625D6 
connecting block can be mounted directly on a 
KS-20502, L2 bracket without using the shipped loose 
bracket. The terminal strip is wired so the top row of 
terminals is associated with the right-hand jack and 
the bottom row with the left-hand jack when the con­
necting block is viewed from the front with the desig­
nation card up. Mount the faceplate to the bracket 
using oval-head machine screws. Properly identify 
stations on card and install with card retainer. 

3.06 625F Connecting Block: Connect station 
wire. to terminals on rear of 625F connecting 

block as shown in Table A. Mount 625F connecting 
block on bracket and attach faceplate. 

Note: The 625A, B, C, and F connecting 
blocks are provided with a protective gummed 
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MOUNTIN G HOLE ASSIGNMENT: 
(I) 63 - TYPE BRACKET 

(2) GEM BOX AND NORMAL WALL SURFACE 
(3)0R (4) WEAK WALLS , OVERSI ZE WIRING HOLE, LOCAL 

DAMAGE , ETC 
(5) 1034A MOU NTING PLATE 

NOTE: 
IF MORE THAN TWO FASTENERS ARE NECESSARY, USE 
ADDITIONAL MOUNTI NG HOLES AS REQUIRED 

4 

3 

5 

QUICK-CO NN ECT 
FI ELD 

2 

2 

HOLES FOR 
TEST 
PROBES 3 

4 

Fig. 11-630A4 Connecting Block (Current Model With­
out Mounting Plate) 

label which is to be attached over the jack en­
trance if the connecting block is not in use. 

3.07 625FS or 625H Connecting Block: Con­
nect station wire to terminals on rear of con­

necting block as shown in Table A. Mount the block 
as shown in Fig. 6. 
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Fig. 12-Terminating Wire With Lead Insertion Tool in 
630A4 Connecting Block 

3.08 On damp external walls, the 625FS connecting 
block should be wall mounted at the same 

height as electrical outlets. Where practical, the 
625FS connecting block should be used for this appli­
cation mounted on either the KS-20502, L2 bracket or 
the bracket provided. 

3.09 6258 Connecting Block: Mount the 42A 
connecting block on the wall (preferred) or 

baseboard so the 625S connecting block cover is posi­
tioned as shown in Fig. 7. When mounting on ma­
sonry walls, a backboard should always be used. 

3.10 •The 625SA and 625S6 connecting blocks are 
designed to be used in areas where dust, mois­

ture, insects, and other contaminants are present. 

ISS 7, SECTION 461-610-100 

The horizontal position (Fig. 7) is the preferred posi­
tion to mount these connecting blocks.• 

3.11 625T Connecting Block (Swinger 
Assembly): This connecting block is the 

cover for the 625S and 625SA connecting blocks. It 
contains the jack and spade-tipped leads. This con­
necting block is to be positioned over existing 42-type 
connecting blocks. 

3.12 •625TD and 625TD2 Connecting 
Blocks: Refer to Section 461-400-150 for in­

stallation information.• 

3.13 625WP Connecting Block: This block 
(Fig. 9) should be mounted on a B outlet box 

or equivalent. A parts package is provided with the 
625WP connecting block consisting of a rubber gas­
ket and four mounting screws to seal the mounting 
block to the outlet box. Also provided is a plastic 
screw-on cap, a plastic washer, and a split rubber 
grommet. The cap, washer, and grommet are in­
stalled on the mounting cord of the telephone to be 
used with the jack to seal out moisture. See Table B 
for appropriate fastener. 

3.14 630A4 Connecting Block: This block may 
be mounted on a 63-type bracket or electrical 

type outlet box or mounted directly on a wall. In all 
cases, the block should lie flat against the wall with 
connector springs oriented to the top and tab to the 
bottom (Fig. 10). •When installing the 630A4 con­
necting block with the 1034A mounting plate, remove 
the plastic protection film from the mounting plate.• 

Warning: When installing on an 
underflush outlet box or plaster ring, the 
connecting block bracket should be tight­
ened just enough so the assembly is tight 
on the wall once mounting plate is at­
tached and tightened down. Further 
tightening will distort the bracket exces­
sively. 

(a) A fastener package is provided with the 630A4 
connecting block consisting of two 3/16-inch 

800413577 cover mounting screws, two 5/16-inch 
840705008, and two 1-118 inch 841065529 flathead 
machine screws. Depending on mounting arrange­
ment, select proper fasteners from Table B and 
mount connecting block using holes designated in 
Fig. 11. The connecting block should be straight 
before tightening screws. 

(b) The 191B (MD) or 191C backboard snaps over 
the 630A4 connecting block to cover wall im­

perfections when necessary. 
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Fig. l 3-635A Connecting Block (MD) 

(c) The 630A4 connecting block with the old and 
new bracket now contains an item called the 

spring block assembly 840696678 (not shown). This 
spring block assembly is inserted into the jack and 
is connected to the station wire by the quick­
connect fie ld. The four wires of the assembly have 
been placed in small slots (combs) to prevent 
shorting. 

3.15 635A Connecting Block (MD): Remove 
the cover from the block by loosening the 

screw in the center. Mount the block on a sui table 
vertical surface. Connect the line and control station 
leads (Fig. 17) to the screw terminals. Replace the 
cover. Connection of the series or excluded equipment 
is to be made by inserting the plug into the series 
jack. 

3.16 635B Connecting Block: Remove t he 
cover from the block by loosening the screw in 

the center. Mount the block on a suitable vertical sur­
face. Connect the line and control station leads to the 
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screw terminals (Fig. 18). If the optional 652A jack 
is to be installed, connect as shown in Fig. 18 or 19. 

4. CONNECTIONS 

630A4 CONNECTING BLOCK 

4 .01 The 630A4 connecting block may be used with 
exposed or concealed station wire. Each quick­

connect terminal (total of four) provides three sta­
tion wire te rminations per lead. One termination is 
required for the jack conductor. An access for a test 
point is also provided (Fig. 11). 

Note: The 630A4 connecti ng blocks manufac­
tured after March 1977 are received from the 
factory with a plastic protective wrapper folded 
around the quick-connect terminals. To connect 
station wire, fold out the front and side flaps, 
make connections and dress leads (Fig. 12), then 
refold wrapper across terminals. This wrapper 
protects the terminals from foreign matter and 
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NOTE 

652AJACK 
NOTCH 
(NOTE ) 

IF 652A JACK IS REQUIRED NOTCH CONNECTING BLOCK COVER 
WITH 789A TOOL THE SIZE OF THE ADHESIVE LABEL. CONNECT 
AS SHOWN IN SCHEMATIC DIAGRAMS. USE THIS ARRANGEMENT 
WHERE CONTROLLED AND SER I ES DEVICES ARE IN SAME 
LOCATION. 

Fig. 14-.6358 Connecting Block• 
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651A JAC K 
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Fig. 15-65A Faceplate 

TABLE A 

MODULAR CONNECTING BLOCK CONNECTIONS 

INSIDE WIRE CONNECTING BLOCK 

1A1 ONE-LINE SERVICE TERMINAL 
HOSPI T AL 

TWO-LINE 
EKG 

OR LEAD 

LINE 
1A2 NO D I AL DIAL SERVICE 625-TYPE 630A4 COLOR 
KTS LIGHT LIGHT 

Tip Tip Tip Tip Line 1 T ip G 1 Green 

Ring Ring Ring Ring Line 1 Ring R 2 Red 

A TRNSF Line 2 Tip B 4 Black 

Al TRNSF Line 2 Ring y 3 Yellow 
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1 (W) 0 < 1 
2 (BK) 0 (2 

T 3 (R) RIGHT-HAND 
0 (3 JACK 

R 4 (G) (NOTE) 
0 < 4 
5 

(Y) 0 < 5 
6 (BL) 0 (6 

1 (Wl 0 < 1 
2 (BKI 0 (2 

T 3 
{R! LEFT-HAND 0 (3 

JACK 
R 4 

!G! (NOTE) 
0 (4 

5 
(Y) 0 < 5 

6 {BL! 0 (6 

NOTE : TOP ROW OF TER"INALS IS ASSOCIATED WITH 
RIGHT-HANO JACK ANO BOTTO" WITH LEFT-HANO 
WHEN VIEWED FRO" FRONT OF CONNECTING BLOCK 
WITH DESIGNATION CARD UP . 

Fig. 16-Schematic Diagram, 62506 Connecting Block 

also prevents wire ends from making contact 
with 1034A mountin~ plate. If a 630A4 connect­
ing block without this protective wrapper is 
used, insulating tape should be applied to the 
inside surface of the 1034A mounting plate to 
prevent any wire ends from making contact 
with the plate. 

4.02 Make connections as shown in Table A as 
follows: 

(1) Leave station wire conductors unstripped. 

ISS 7, SECTION 461-610- 100 

(2) Dress the conductors so they will not be 
pinched or cross over each other. 

Warning: Use no other tool (eg, a 
screwdriver) than approved insertion 
tool to insert leads lest connectors be 
damaged, resulting in noisy connections. 

(3) Use the lead insertion tool to seat conductors 
in bottom of slots (Fig. 12). Do not twist or 

rock insertion tool and allow sufficient slack. Do 
not insert more than one conductor in each slot. 
Trim the terminated leads approximately 1/4 of 
an inch from the connecting surface and bend 
downward in such a manner that the conductor 
tips do not make contact with the mounting plate. 

(4) Attach mounting plate (Fig. 10) using the two 
3/16-inch 800413577 cover mounting screws or 

two 5/16-inch 840705008 flathead machine screws 
from the fastener package. 

(5) Remove the protective mylar cover from the 
stainless steel plate. 

(6) Check for continuity on each lead by inserting 
934A tool or 523A4 plug and connecting test 

set. 

Note: Use of heavy gauge (greater than 
No. 22 A WG ), such as JKT station wire or heav­
ily insulated GS-type station (MD) wire, may 
cause difficulty in installation and/ or damage 
to the connecting block. Such wire should be 
used only where it is impossible to provide ap­
propriate types (D, G, or H station wire or E 
inside wire) . Do not strip insulation from con­
ductors. 

S . TESTING 

9348 TEST SET (Fig. 20) 

S.01 The 934B test set is designed for accessing 
telephone lines accessed by modular termina-

tion. 

S.02 The 934B test set has four brass terminals ex-
tending from it, one for each lead of the 4-wire 

modular jack it is testing to which hand telephone 
test set, other test set, tone generator, etc, leads can 
be clipped. 
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TABLE B 

FASTENERS FOR MOUNTING 630A4 CONNECTING BLOCK 

TO FASTEN QUANTITY 
CONNECTING BLOCK TO (NOTE) 

TYPE OF FASTENERS 

1034A Mounting Plate 2 3/16-lnch 800413577 Flathead (No. 6-32) Machine Screw or 
5/16-lnch 840705008 

63-Type Bracket or 2 1-1/8 Inch 841065529 Flathead (No. 6-32) Machine Screw 
Gem Box 

Stucco 2 No. 8-15 by 1-Inch Tapping Screw (840502744), Type AB* 

Plaster on Wood Lath 2 B Wall Screw Anchor, Size 4 or 6t 

Plaster on Metal Lath 2 Molly Screw 

Paneling on Furring 2 No. 6 by 1-Inch Wood Screw:j: 
Strips 

Plaster Board on Studs 2 Screw Anchor, Size 4 or 6t 

Hollow Masonry 2 B Wall Screw Anchor, Size 4 or 6t 

Solid Masonry 2 Size 10 D Plastic Anchor with No. 8-15 by I-Inch Tapping 
Screw, Type B or AB* Steel Anchors 

Note: If connecting block is not s<:>curely fastC'ned, additional faste'1wrs should be used. 

* Equival<:>nt size and thread Pngagement or greater. Tapping scr<:>ws must always be sunk into lath, 
furring strips, or studs. 

t Use size 4 anchors for walls up to 5 /8-inch thick and use size 6 anchors for walls from 5/8-ineh to 
1-1 /4 inch thick. 

:j: Wood screws into stud or furring strip is required method. 
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TO 
CONTROLLED 
EQUIPMENT 

10 CO/P liX 

L 1Nl 

TO 
CONTROLLED 
EQUIPMENT 

[

R1 

A M1 

[" ., 
T1 

6l5 A (I() ) 
CONN BLOCK 

TO SER IES 

DEVICE OR 

EXCLUSION 
TELEPHONE 

Fig. l7 ·-Schematic Diagram, 635A Connecting Block 
(MD) 
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TO 
BRIDGED 
EQUIPl'IENT 

652A6 JACK 
(0 PTIONAL) 

* 
' ,, 

2 ' 
A,1'11 ,, 

3 ' R , 

4 ' 
T 

, 

5 
, A1 ,1'11C 
, 

* 6 ' , 

r 
TO 
CONTROLLED 
EQUIPl'IENT 

A1, 
T1 1'11C 

(W) 

(BK) 

(R) 

(G) 

(Y) 

(BL) 

*ASSIGN FUNCTIONS AS REQUIRED 

SERIES SERVICE 

TO 
CO/PBX 
LINE 

r-----\ 

T R 

t 
TO 
CONTROLLED 
EQUIPl'IENT 

A, 
1'11 * R1 

_/ 
VJ 

~ ,,,..., 
2 
~ ,,..., 

3 

~/ 
~ 

4 

~ 
-5 

""'--
'6 

""'--
____/'j' 

A A1 * 

TO KTS AS 
REQUIRED 

~ 

~ 

651A JACK 
(Vl 
(0) L 
(BR-W) R1 

(W-G) * , 
' 

(W-0) A,1'11, 
' 

(BL-W) R 
' 

(W-BL) T,, 
' 

(0-W) A1 ,M1C,, 
' 

(G-W) * 
' 

(W-BR) T1 
(BL) ' 

(S) t 

Fig. 18-Schematic Diagram, 635B Connecting Block (Series and / or Bridged Service) 
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65 2A6 JACK 
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651A JACK 

IVl 

(OR) • (BR-WI R1/ 
' 

(W-GR) * 
' 

2 

(W-OR) A,1'11 
' 

3 

(Bl-W) R/ 
' 

4 TO SERIES 
DEVICE OR 
EXCLUSION 

(W-BL) T/ 
5 TELEPHONE 

(OR-W) A1 ,1'11C 
6 

(GR-W) * 
' 

7 

(W-BR) T1/ 
(Bl) ' 

8 

(S) T 

Fig. 19-Schematic Diagram, 6358 Connecting Block (Series Service Same Location) 
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Page 22 
22 Pages 

TABLE C 

EQUIPMENT REQUIRED-BY USOC CODE 

usoc 625A, 625C, 6258 , 625F , 625FS, 

COOE 625S, 625T 6250, 625WP 
INOTE 1) INOTES 2 ANO 3) 

RJll C • • 
RJllW 

RJ12C • • 
RJ12W 

RJ1 3C • • 
RJ1 3W 

RJ1 4C • • 
RJ1 4W 

RJ1 7C 

RJ31X, RJ32X, 
RJ 33X, RJ 34X, 
RJ35X, RJ 36X, 
RJ37 X, RJ 38X 

No te I : Fo r surface-mo unted installatio ns. 

Note 2 : For flu sh-mo unted installations. 

625H 

• 

630A 635-TYPE 

• 

• 

• 

• 

• 

No te 3 : The 6 25WP is mo un ted in a B outlet box which can be either 
sur face- o r flush-mounted. 

TERMINAL R 

TERMINAL Y 

TERMINAL 

Fig. 20-.934B Test Sett 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 461-619-101 
Issue 4, December 1969 

AT& TCo Standard 

TERMINALS-OUTDOOR WIRING 

1. GENERAL 

1.01 These terminals are used to terminate multiple 
drop wire or drop and block wires on the 

exterior of multifamily dwellings in areas where 
no station protection is required . They may also 
be used at other locations as a bridging point. 

2. IDENTIFICATION 

2.01 The 104A wire terminal shown in Fig. 1 
employs a mounting similar to a 10-pair, 

N-type distribution terminal, but is equipped with 
a terminal block having facilities for connecting 
6-pair multiple drop wire. Two binding posts on 
the extreme right are strapped together internally 
and are used for station signaling grounds. 

2.02 The 104B wire terminal shown in Fig. 2 
employs a mounting which is an aluminum 

die cast box, with a toggle-type cover similar to 
the cover on the 104A. It is equipped with a 
terminal block having facilities for connecting 6-pair 
multiple drop wire. Two binding posts, one at 
each end of the block, are strapped together 
internally and are used for signaling grounds. 

3. INSTALLATION 

3.01 104A: The 104A wire terminal is provided 
with a 45A bracket for mounting the terminal. 

It may be mounted either horizontally or vertically 
as follows: 

(1) Attach the 45A bracket to mounting surface 
with No. 14 RH galvanized wood screws or 

equivalent. Screws shall be of sufficient length 
to mount securely. 

(2) Set the terminal in position on the 45A 
bracket and secure with four self-tapping 

screws. 

3.02 104B: The 104B wire terminal can be 
mounted either horizontally or vertically . 

Two mounting holes are provided. (Fig. 2). Use 
No. 14 RH galvanized screws of sufficient length 
to mount securely. 

4 . WIRING 

4 .01 The multiple drop wire or the drop and 
block wires may be inserted from either 

end. Two end grommets are provided, one with 
an open center for the entrance of wires and the 
other a solid grommet to seal the opposite end. 

4.02 The ground wire should be terminated 
underneath the bottom washer and nut on 

the ground binding part. No strap need be placed 
between the two ground posts , since they are wired 
together internally. 

Fig. l-Wiri1t9 of 104.t. Wire Termmal 

© American Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 
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1. GENERAL 

1.01 This section provides identification, installa­
tion, and service of jacks and plugs for indoor 

and outdoor use. 

1.02 This section is reissued to: 

• Provide information on the 338A adapter 

• Rate the 281A adapter manufacture discon­
tinued (MD) 

• Delete information pertaining to the follow­
ing equipment that is MD: 

391A Jack (MD) 
392A Jack (MD) 
KS-16151, List 1 Jack (MD) 
74A bracket (MD) 
KS-19407, List 1 bracket (MD) 
274A plug (MD) 
283B plug (MD) 
Early model D4BP cord and adapter 
Ear ly model D3BU cord connected to 505A 
plug. 

2. IDENTIFICATION 

2.01 Table A lists jacks and mating plugs for tele­
phone set use. The table shows indoor and out­

door location, contacts, and method of mounting. 

2.02 For detailed information covering the instal­
lation of B weatherproof-type jacks, refer to 

Section 461-220-101 entitled Recreational Vehicle 
Wiring-Nonpermanent Type. 

2.03 Adapters for the D4BU mounting cord a re 
used as follows when it is not desirable to re­

place existing jacks: 

• The 224A adapter (Fig. 10) is used to adapt 
the D4BU mounting cord to the 541A and 
551A jacks (12-pin jack). 

• The 225A adapter is used to adapt the D4BU 
mounting cord to 404B (MD), 493A (MD), 
497A (MD), 548A, and 549A jacks (4-pin 
jacks) . The 541A, 551A, 548A, and 549A jacks 
should not be mixed with 625-type connecting 
blocks where telephone service is required. 
The current design of the 225A adapter is 
shown in Fig. 11. The adapter will be avail­
able in white (-121) only-former versions 
were avai lab le in ivory or translucent. 

• The lA converter (Fig. 19) is used to convert 
the 404B (MD), 493A (MD), 497 A (MD), 548A, 
and 549A jacks (4-pin jacks) to the modular 
system. The lA converter, when plugged into 
a 4-pin jack, is designed to be nonremovable. 

• The 281A adapter (MD) (Fig. 14) is used to 
plug into the 623-type line cord jack in the 
base of the PRINCESS® telephone. This 
adapter allows the installation of dial illumi­
nation t ransformers without connecting the 
power to the inside station wiring. t See Fig. 
15 for wiring of adapter.• 

• t The 338A adapter (Fig. 16) connects at the 
625-type connecting block and has two modu-

NOTICE 
Not. for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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JACKS AND MATING PLUGS-SELECTION 

LOCATION NO. PINS MOUNTED JACK MATING PLUG 

Nonflush 404B (MD) 
549A 

283B (MD) 
4 493A (MD) or 

Outlet Box 497A (MD) 505A 

Indoor 548A 
550A 

12 Nonflush 551A 504A 

541A 
12 Outlet Box 547A (MD) 504A 

547B 

3 Includes Housing KS-8420 (MD) KS-8419 (MD) 
KS-8421 (MD) 

3 B Outlet Box B Weatherproof Type B or C Weatherproof Cord 

Outdoor 
3 Flush Mounted B Waterproof B or C Weatherproof Cord 

493A(MD) 

4 KS-19316, List 4* 541A 504A 
or 548A 505A 
12 541A KS-20202, List 1 * 

548A 

* Will also accept a 625F connecting block in modular installations. 

lar jacks, either of which may be used to con­
nect the 2012C transformer (required for a 
PRINCESS dial light) or the telephone set. 
The adapter is wired internally to prevent 
transformer power from being connected to 
the service wiring (Fig. 17) .• 

2.04 The 65A faceplate (Fig. 35) is used when flush-
mounted wall jacks and connecting blocks are 

installed. This faceplate has a knockout to cover the 
hole when the faceplate is used in prewired installa­
tions and a jack or connecting block is not installed. 

2.05 The B adapter plate (Fig. 18) is used to adapt 
the B waterproof jack (AT-8731) to a boat 

where the KS-8420 jack had previously been mount­
ed. 

Note: The B adapter plate has two sets of 
mounting holes. Only one set of holes is used. 

Page 2 

The second set is available in case the holes 
from the old KS-8420 jack interfere with ade­
quate mounting of the adapter plate. The rub­
ber gasket is made so that when placed between 
the boat and the adapter plate, the holes in the 
gasket line up with one set of holes in the 
adapter plate. Turning the gasket over causes 
the gasket holes to line up with the second set 
of adapter plate holes. This provides a water­
tight seal. 

2.06 The 158A cover (Fig. 57) is a molded rubber 
cover to be placed over the screw terminals on 

the rear of the 625F and 47F connecting block and the 
548A jack. 

2.07 The lOlA sleeve (Fig. 31) is used to protect the 
prewiring while the drywall is being cut 

around the 63B bracket as the drywall is being in-
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stalled on the studding. The metal tube snaps into 
either access hole of the bracket before the wiring is 
placed. 

2.08 The 43B bracket is rerated MD and is replaced 
by the 842615544 bracket which is supplied as 

part of the 65A faceplate (Fig. 35). The 842615544 
bracket will also be supplied as a component of the 
547B jack, 550A jack, and 625B connecting block. 

2.09 Illustration Index 

Fig. 1-404B Jack (MD) 

Fig. 2-497A Jack (MD) 

Fig. 3 and 4-541A Jack 

Fig. 5-547B Jack 

Fig. 6-548A Jack 

Fig. 7-549A Jack 

Fig. 8-550A Jack 

Fig. 9-551A Jack 

Fig. 10-224A Adapter 

Fig. 11-225A Adapter 

Fig. 12-267A Adapter 

Fig. 13-Schematic Diagram, 267 A Adapter 

Fig. 14-281A Adapter (MD) 

Fig. 15-Schematic Diagram, 281A Adapter 
(MD) 

Fig. 16-•338A Adapter• 

Fig. 17-•Schematic Diagram, 338A Adapter• 

Fig. 18-AT-8731 B Adapter Plate 

Fig. 19-lA Converter 

Fig. 20-KS-8420 Jack (MD) 

Fig. 21, 22, and 23-KS-8421 Jack (MD) 

Fig. 24-KS-19316, List 4 Housing 

ISS 11, SECTION 461-630-100 

Fig. 25-KS-19316, List 5 Cover 

Fig. 26 and 27-KS-19316, List 6 Housing 

Fig. 28-KS-20202, List 1 and List 2 Housing 

Fig. 29-43-Type Bracket (MD) 

Fig. 30-63A Bracket (MD) 

Fig. 31-63B Bracket 

Fig. 32-KS-20502, List 1 Bracket (MD) 

Fig. 33-KS-20502, List 2 Bracket 

Fig. 34-16-Type Faceplate 

Fig. 35-65A Faceplate 

Fig. 36-423A Plug 

Fig. 37-478-Type Plug 

Fig. 38 and 39-504A Plug 

Fig. 40, 41, and 42-505A Plug 

Fig. 43-KS-8419 Plug (MD) 

Fig. 44, 45, and 46-B Weatherproof Ja~k 

Fig. 47 and 48-B Waterproof Jack 

Fig. 49 and 50-B Weatherproof Female Jack 
Adapter 

Fig. 51-B Outlet Box 

Fig. 52-B Mounting Bracket 

Fig. 53 and 54-Assembly of B Waterproof 
Jack to B Outlet Box and B Mounting Bracket 

Fig. 55-B Weatherproof Cord 

Fig. 56-C Weatherproof Cord 

Fig. 57-158A Cover 

Fig. 58 and 59-652WP4 Jack 

2.10 Ordering Guide 

• Adapter, 224A 

Page 3 
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• Adapter, 225A 

• Adapter, 267A 

• •Adapter, 338A• 

• Adapter, Jack, Female, Weatherproof, B 

• Box, Outlet, B 

• Bracket, 43B (MD) 

• Bracket, 63A (MD) 

• Bracket, 63B 

• Bracket, Mounting, B 

• Bracket, KS-20502, List 2 

• Converter, IA 

• Cord, Weatherproof, B 

• Cord, Weatherproof, C 

• Cordage, Flexible, KS-I5I53 (3-conductor, 
I8-gauge) Specify lengtht 

• Cover, KS-I93I6, List 5 (cast aluminum) 

• Housing, KS-I93I6, List 4 (cast aluminum) 

• Housing, KS-I93I6, List 5 (cast aluminum) 

• Housing, KS-I93I6, List 6 (cast aluminum) 

• Housing, KS-20202, List I (cast aluminum) 

• Jack, 54IA- (*) 

• Jack, 547B- (*) 

• Jack, 548A- (*) 

• Jack, 549A- (*) 

• Jack, 550A- (*) 

• Jack, 55IA- (*) 

• Jack, KS-8420 (MD) (Brass) 

• Jack, KS-842I (MD) (Brass) 

Page 4 

• Jack, Male, Weatherproof, B 

• Jack, Female, Weatherproof, B 

• Jack, Male, Waterproof, B 

• Plate, B Adapter, AT-873I 

• Plate, Face, I6A- (*) 

• Plate, Face, 16B- (*) 

• Plate, Face, I6D- (*) 

• Plate, Face, 65A- (*) 

• Plug, 423A- (*) 

• Plug, 478A- (*) 

• Plug, 478B- (*) 

• Plug, 504A- (*) 

• Plug, 505A- (*) 

• Plug, KS-84I9 (MD) (Brass only) 

• Template, B 

• Template, C 

Replaceable (Optional) Components 

• Plate, Cover, 8I8839490 

• Plate, Cover, 8I8839508 

• Plate, Cover, 8I8839540 

2. 11 Color: See Table B for color ordering infor­
mation on jacks. See Table C for color order­

ing information on plugs. 

2.12 Application 

• Fig. I through 9 and I9 through 23 show jacks 
used in indoor and outdoor installations. 

• Fig. 10 through I8 show adapters used with 
plug-ended mounting cords. 

* Add color suffix, Table B or C. 
t Used with KS-84I9 plug. 
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TABLE B 

COLOR ORDERING GUIDE-JACKS 

LIGHT OLIVE IVORY BROWN 
JACK AND FACEPLATE GRAY (-49) (-50) (-54) 

• 
541A • • • 
547B • * • * • * 
548A • • • 
549A • • 
550A • * • * • * 
551A • • 
16A • • • 
16B • • • 
16D • • • 
65A • • • 

* Additional faceplates in colors corresponding to jack. 

tTABLE c• 
COLOR ORDERING GUIDE-PLUGS 

TYPE PLUG 
COLOR 

423A0 478A 4788 504A SOSA 

Black -3 • 
Light Olive Gray -49 • • 
Ivory -50 • • • • 
Green -51 

Red -53 

Brown -54 

Yellow -56 

White -58 • 
Rose Pink -59 

Light Beige -60 

Light Gray -61 

Aqua Blue -62 

Turquoise - 64 

* This plug is inside the 7 50 telephone set and may be any color 
as it is made from scrap plastic. 

Page 5 
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• Fig. 24 through 35 show housings, brackets, 
and faceplates used. 

• Fig. 36 through 50 show plugs used with 
jacks. 

• Fig. 51 through 54 show B weatherproof-type 
jacks and other apparatus for outdoor instal­
lations. • <Replaces the KS-8419 and KS-8421 
jacks.)• 

• Fig. 55 and 56 show B and C weatherproof 
cord used with telephone set. 

• Fig. 57 shows 158A cover used for the protec­
tion of the screw terminals on rear of 625F 
and 47F connecting blocks and 548A jack. 

• •Fig. 58 and 59 show the 652WP4 modular 
outdoor jack .• 

• REPLACED BY S49A JACK 

• 4 CONTACTS 

• NONFLUSH MOUNTED 

• MATES WITH SOSA PLUG 

• MOUNTING HARDWARE SUPPLIED 

Fig. 1-4048 Jack (MD) 

3. PLUGS 

A. 423A Plug 

3.01 The 423A plug (Fig. 36) is a 2-piece, 4-contact 
molded plastic plug for use inside the 750-type 

panel telephone set. U-shaped projections are molded 
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FACEPLATE 

493A JACK\MDJ 
! 

.t 
...___ 43A BRACKET (MD) 

• REPLACED BY SSOA JACK 

• 4 CONTACTS 

• FLUSH WALL MOUNTED 

• MATES WITH SOSA PLUG 

• MOUNTING HARDWARE SUPPLIED 

Fig. 2-497A Jack (MD) Mounted in Standard Electrical 
Outlet Box 

in the base for securing t he mounting cord. Refer to 
Table C for color avai labi li ty. 

8 . 478A Plug 

3 .02 The 478A plug (Fig. 37) is a flexible twin-
double conductor plug. It contains a 616P min­

iature modular jack and a 100-ohm I-watt resistor. 
It is arranged so each plug finger may be turned 90 
degrees in the shell to present a new surface for wear. 
It is intended to be used with Gl5- and Kl-type 
headsets in place of the G3CR- and G3L-type 
handsets. 

C. 4788 Plug 

3.03 The 478B plug is identical to the 478A plug 
except it is not equipped with the 100-ohm 

I-watt resistor. 

D. 504A Plug 

3.04 The 504A plug (Fig. 38) is a 12-terminal plug 
consisting of a molded plastic block, cord tip 

guide, and cap assembly held together by one screw. 
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COVER 

e 12 CON rACTS 

CLIP TvP E 
I (fl Ml NALS 

• FLUSH MOUNTED USING 63-TYPE 
OR KS-20502, L2 BRACKET ANO 
16A FACEPLATE 

11 MATE S WITH 504A PLUG 

fie . 3-541A Jodc 

IGA FACEPLATE RING RETAINER 

Fig. 4-541A Jeck With Fae.plate and Ter...tn•ted 541A 
Jeck \1s"'9 •etaiftet 

ISS 11 , SECTION 461-630-100 

FACEPLATE 

COVER 

• 
432 BRACKET LOOP 

• 12 CONTACTS 

• FLUSH WALL MOUNTED 

• MATES WITH 504A PLUGS 

• MOUNTING SCREWS AND FACEPLATE 
SUPPLIED 

• OPTIONAL COLOR FACEPLATES 

Fig . 5- 5478 Jodc Mounted in Standord Electrical Outlet 
Box 

..... , 
TCI Library: www.telephonecollectors.info
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• 4 CONTACTS 

• FLUSH MOUNTED: 
USING 63-TYPE OR KS-20S02, LIST 2 
BRACKET AND 16A FACEPLATE OR IN 
STANDARD ELECTRICAL OUTLET BOX 
USING 43B BRACKET OR IN WOODWORK 
USING 1-1/4 INCH HOLE 

• MATES WITH SOSA PLUG 

• MOUNTING SCREWS SUPPLIED 

• REPLACES 493A JACK (MD) 

Page 8 

Fig. 6-S48A Jack 

e 4CONTACTS,DOUBLE 
TERMINAL 

• • 

e NONFLUSH BASEBOARD 
MOUNTED 

• MATES WITH SOSA PLUG 

• MOUNTING SCREWS SUPPLIED 

Fig. 7-S49A Jack 

• 4 CONTACTS 

• COMPONENTS : 
S48A JACK 
43B BRACKET 
FACEPLATE 

• EARLY PRODUCTION SUPPLIED 
WITH 43A BRACKET (MD) 

• MATES WITH SOSA PLUG 

• 6 MOUNTING SCREWS SUPPLIED 

Fig. 8-SSOA Jack Mounted 

Each terminal is equipped with a socket-type connec­
tor to receive the cord tip. A cord tip guide covers the 
terminals. The terminals are numbered 1 through 12 
and match numbering on the 541A jack. The plug can 
be inserted into the jack in only one position. It is 
available in colors shown in Table C. Included with 
the plug is a metal cord stay designed for use with 
cords equipped with a wire S hook (Fig. 39). The S 
hook is removed and discarded. The cord stay, in­
serted into the vacated band hole, serves as a wing 
band. Slots are provided on the plug block and shell 
to hold a wing ba nd or the cord stay. The wing band 
or cord stay seated in the slot prevents the mounting 
cord from sl ipping out of the plug. 

E. SOSA Plug 

3 .0S The 505A plug (Fig. 40, 41, 42) is a 4-contact 
plug similar to the 504A plug; in addition, 

owever, it has a cord fastener which holds the cord 
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• 12 CONTACTS 

• NONFLUSH BASEBOARD 
MOUNTED 

• MATES WiTH 504A PLUG 

• MOUNTING SCREWS 
SUPPLIED 

Fig. 9-551A Jack 

Fig. 10-224A Adapter 

ISS 11, SECTION 461-630- 100 

Fig. 11-225A Adapter 

in place while spade tips are being connected. The 
cord fastener also anchors the mounting cord in the 
assembled plug. The plug is available in colors shown 
in Table C. The current model cord tip guide provides 
a cutout to permit the use of a cord equipped with a 
flat eyelet stay band. 

F. KS-8419 Plug (MD) 

3.06 The KS-8419 plug (Fig. 43) is a 3-contact, brass 
plug intended for connecting telephone sets 

installed on boats, trains, or auto trailers to outdoor 
jacks of PBX or CO lines. This plug is intended for use 
with KS-8420 jacks. •This plug has been replaced by 
the Band C weatherproof cords which have plugs at­
tached and are intended to be used with B weather­
proof, B waterproof jacks, and B weatherproof jack 
adapter.• 

G. B Weatherproof Male Jack 

3.07 The B weatherproof jack (Fig. 44 and 45) 
mounts in the B outlet box on the recreational 

vehicle, •houseboats, etc,• and receives the female 
plug of the B weatherproof cord to provide telephone 
service to recreational vehicles. The jack has a 

!'age 9 
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PLUG 
RELEASE 

Fig . 12-267A Ada pter (Plugged Into 6258 Connecting 
Block) 

spring-loaded hinged cover to make it weatherproof 
when not in use. Three screw terminals stamped R, 
T, and GR on rear of jack provide connection to ring, 
t ip, and ground. 

H. 8 Weatherproof Fe male Jack 

3.08 The B weatherproof female jack (Fig. 44 and 
46) looks the same as the male jack except for 

the pins, and mounts in the B outlet box at the 
t railer service p a d or on th e dock a t th e m ari­
n a. It receives the male plug of the B or C weather­
proof cord. 
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6Z5- TYPE 
CONN . BLOCK, 26'/A 

7? '11\ , ?7 '}11. AO/\PT ER 

AOAPTlR 00 
EOU IVAL[ NT 

§j - B 

"[ ~ R 
TO 

li t.< TELEPHONE 

~ y E QUI PMEN T 

I 

§! 
TO 

TEL EPHONE 

EQ UI PM ENT 

Fig . 13-Schematic Diagram, 267A Adapter 

Fig . 14- 281A Adapter (MD) 

I. B Waterproof Male Jack 

3.09 The B waterproof male j ack (Fig. 47 and 48) is 
mounted on a boat and receives the fem a le 

plug of the B weatherproof cord to provide telephone 
service to boats. It is chrome plated with hinged, 
threaded cover to make the jack waterproof when not 
in use. Three screw terminals on the rear of t he jack 
stamped R, T, a nd GR provide connections. 
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_ T2 

p 

R1 
TD TEL SET 

T1 

p 
-

R2 -

WHITE <_ 1 

BLACK <_ 2 

RED 
3 

GREEN 4 

YELLOW, 
5 

BLUE 
"6 

623P6 OR 623P4 
JACK IN 
PRINCESS SET 
POSITION 1 AND 
6 NOT PRESENT 
IN 623P4 
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2-

+------4-----(~ 3 - D4BU CORD 
TD lmDULAR 

+------4-----<, 4 - WALL JACK 

+----11---4-----(~ 5 -

ADAPTER 
ON 2012A 

~ 2 -] D4BU CORD 
TD 248A 

~-------< 5 - TRANSFDRl'I 

281 A ADAPTER 
l'IECHANICALL Y 
AFFIXED TD 623 
ADAPTER 

Fig. IS-Schematic Diagram, 281A Adapter (MD) 

FRONT VIEW 

Fig. 16-t338A Adapte ... 

P'09e 11 
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338A ADAPTER 

625-TYPE 
CONN BLOCK 

2 

- /3 

- ~4 

- ~5 - r-

TO [ LINE 

/ 1 
' 
/2 
' 
/3 
' 

, 4 

,5 

,6 

' 1 

, 2 
/3 
' 
/4 
' 
/5 
' 

6 
' 

- TO 
- TEL SET 

--
------

OR 
TRANSFORl'IER 

TO 
TEL SET 

OR 
TRANSFORl'IER 

Fig. 17 -•Schematic Diagram 338A Adapter• 

J . B Weatherproof Female Jack Adapter 

3.1 O The B weatherproof female jack adapter (Fig. 
49 and 50) mounts on an existing KS-8421 jack 

housing after the old jack and front plate are re­
moved. It will receive the male plug of the B or C 
weatherproof cord to provide telephone service to 
recreational vehicles or boats. A spring-loaded 
hinged cover protects the jack from weather when 
not in use. A rubber boot on the mating connector of 
the cord provides a weatherproof seal when in use. 
Three screw terminals on rear of j ack stamped T, R, 
and GR provide connections. 

K. B Outlet Box 

3.11 The B outlet box (Fig. 51) is a phenolic box for 
mounting the B weatherproof male or female 

jacks. It has a threaded knockout entrance at each 
end for use with an aluminum cord grip assembly or 
PVC conduit adapter. The cord grip assembly and 
conduit adapter ship with the outlet box. 

l . B Mounting Bracket 

3.12 The B mounting bracket (Fig. 52 and 53) is 
used to mount the B outlet box on trailers and 

Pa,e 12 

other recreational vehicles. It consists of a stainless 
steel angle-bracket with three clearance holes on one 
side for attaching the bracket to the trailer hitch and 
two threaded holes on the other side for mounting the 
B outlet box. Included are three stainless steel 
thread-cutting screws for attaching the bracket and 
two stainless steel screws with spacers for mounting 
the outlet box on the bracket. A pigtail lead is in­
cluded to connect between the center ground termi­
nal of the B weatherproof male jack and one of the 
mounting screws for the outlet box to provide a 
ground bond to the vehicle frame. 

M. Assembly of B Weatherproof Jack to Outlet Box 

3 .13 The B weatherproof male or female jack 
mounts in the B outlet box on the B mounting 

bracket as shown in Fig. 54. •The B weatherproof 
male and female jack both use the B outlet box but 
the mounting bracket is used only on the vehicle, 
which is always the male jack .• 

N. B Weatherproof Cord 

3.14 The B weatherproof cord (Fig. 55) is used to 
provide connection between the post-mounted 
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Fig. 18-AT-8731 B Adapter Plate 

jack at the service pad and the jack on the recre­
ational vehicle at the trailer park or between the dock 
and boat in a marina. It consists of a 50-foot, 
16-gauge, 3-wire (ring, tip, and ground) yellow PVC 
insulated flexible cord, equipped with one male and 
one female plug. PHONE is stamped on the cord at 
I-foot intervals for identification. Rubber boots on 
the plugs mate with their respective jacks to provide 
a weatherproof seal. 

0 . C Weatherproof Cord 

3.1 S The C weatherproof cord is similar in con­
struction to the B weatherproof cord except, 

that instead of a female plug, one end is equipped 
with an "S" hook assembly and spade-tipped leads 
for connection to a telephone set (Fig. 56). 

P. B Template 

3. 16 The B template (not shown) is used on the boat 
to locate the pilot holes for mounting screws 

and clearance hole for jack body for the B waterproof 
ma le jack. It is printed on index card stock and is 
packed separately from the jack so that mounting 
holes may be prepared in advance by the boat owner. 

l'age 13 
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Fig. 19- lA Converter 

• FLUSH MOUNTED JACK 

• USED KS-8419 PLUG 

Fig. 20-KS-1420 Jack (MO) lnstalleol 

Q. C Template 

3. 17 The C template (not shown) is used on the rec-
reational vehicle to locate pilot holes for the 

three thread-cutting screws used to mount the B 
mounting bracket. It is printed on index card stock 
and packed separately from the B mounting bracket 
so that mounting holes may be prepared by the vehi­
cle owner prior to bracket installation. 
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e SURFACE MOUNTED JACK 

e USES KS- 8419 PLUG 

Fig . 21-KS-1421 Jack (MO) 

Fig. 22-Connectiofts fer KS-1420 aftd KS-8421 Jacks 
(MO) 

4. JACKS ANO JACK MOUNTINGS-INDOOR 

4.01 Only one conductor shall be connected to a sin­
gle clip of a clip-type jack terminal. The loop­

through method for terminating IW cable may be 
used on jacks which have dual clip-type terminals. 

4.02 Connect conductors as indicated by the color 
designators stamped next to the terminals. 
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DROP OR BR IDLE WIRE 

1093A PROTECTOR 
(IF REQUIRED ) 

E-DROP WIRE CLAMP 

BR IDLE WIRE 

GROUND WIRE 

1/2 IN . GALV IRON RETURN BEND 

E- DROP WIRE CLAMP 

ISS 11, SECTION 461-630- 100 

1/2 IN. GALV IRON CONDU IT (PREFERRED ) 
CROUSE-HINDS NO. CGB- 193 CONN ECTOR 

I-IN . CABLE STRAPS FASTENED 
WITH I- IN. ROOF ING NAILS 

• APPROX 6 FT ABOVE GROUND 

1/2 IN . GALV IRON CONDUIT 

1-1 / 4 IN . NO. 14 RH 
GALV WOOD SCREWS 

I-IN . CABLE STRAP. ATTACH WITH NO. 14 RH 
GALV WOOD SCREWS IN APPROVED SCREW 
ANCHORS OR WITH OTHER APPR OVED 
FASTENERS 

PROTECT GROUND WIRE FOR A DISTANCE OF 8 FT. ABOVE GROUND WITH GROUND WIRE MOULDINd 
PLACE STRAPS APPROX 4 FT. APART. IF POLE IS CROOKED, PLACE SUFFICIENT STRAPS TO MAKE 
MOULDING CONFORM TO CONTOUR OF POLE . 

NOTE: WHEN TWISTED PA IR OR TR IPLE WIRE IS USED, PLACE A LAYER OF RUBBER TAPE BETWEEN THE 
CONDUCTORS WHERE THEY ENTER THE RUBBER PLUG OF THE CONNECTOR SO THAT WHEN THE 
CONNE CTOR CAP IS T IGHTENED THE HOLE WILL BE EFFECTIVELY SEALED . 

Fig. 23-KS-8421 Jack (MD). Typical Installation 

The red conductor is terminated at the R terminal, 
etc. Table D shows the· connections for 4-conductor 
jacks. 

4 .03 Table E shows the connections for 8- and 
12-conductor jacks. 

Ca11tion: Test eacb jack location for 
correct circuit operation. 

INSTALLATION OF NONFLUSH JACKS 

A. 4048 (MD) and 549A Jacks 

4.04 Install as follows: 

(1) Connect station wire to jack and dress wi ring 
inside shell. 

(2) Fasten jack to mounting surface with fur­
nished screws. 

B. 551A Jack 

4.05 Install as follows: 

(1 ) Connect station wire or cable conductors to 
clip terminals of jack using 714-type tool. 

Conductors may be loop-through terminated. 

(2) Fasten jack to mounting surface with fur­
nished screws. 

Page 15 
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Fig. 24-KS-19316, list 4 Housing and Components (2 
of 3 Grommets Shown) 

• FOR USE WHERE BOX FOR JACK HAS BEEN 
INSTALLED OR REPLACEMENT PARTS 
FOR KS-19316, LIST 4 . 

•ACC EPTS: 
4 9 3A JACK (MO), 
5 41A JACK , 54 8A JAC K, 
625F CONNECT I NG BLO CK 

• MOUNTS TO STANDARD 
ELECTRICAL OUTLET BOX 

•MOUNT ING SCREWS SUPPLIED 

Fig. 25-KS-19316, List 5 Cover 
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•FURNISHED WITH LATER PRODUCTIONS OF 
KS-19316, LIST 6 HOUSING 

e WITH REVERSI BLE MOUNTING LU GS 

Fig. 26-KS-19316, List 6 Housing Box 

INSTALLATION OF FLUSH-TYPE JACKS IN STANDARD 
ELECTRICAL OUTLET BOXES 

A. 497A (MD) Jack 

4.06 The 497 A (MD) jack is mounted in standard 
electrical outlet box as follows: 

(1) Mount 493A jack on 43A bracket. 

(2) Connect station wire to jack. 

(3) Mount jack-equipped bracket in outlet box. 

(4) Fasten faceplate with furnished screws. 

B. 547A (MD) or 5478 Jack 

4.07 Install as follows: 

(1) Attach 541A jack on 43B bracket. 

(2) Connect station wire or cable to jack. 
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8 MOUNTING POSITIONS 

LJ ,W 
-----+-----

LJ : LJ 
-----+-----

d l ~ 
-----+-----o : w 

LUGS INYERTED I WITH TWO 
I A DDED LUGS 

Fig. 27-KS-19316, List 6 Housing Box Showing Reversible Mounting Lugs 

(3) Mount jack and bracket assembly in outlet 
box. 

( 4) Install faceplate. (The cover must be on jack 
before placing faceplate.) 

C. 493A (MD) or 548A Jock 

4 .08 Install as follows: 

(1) Attach jack to 43-type bracket (MD) (Fig. 29) 
• or to the bracket supplied with the 65A 

faceplate.• 

(2) Connect station wi re or cable to jack. 

(3) Attach bracket to outlet box and install suit­
able faceplate. 

D. SSOA Jock 

4.09 The 550A jack is assembled in the same man­
ner as the 497A (MD) jack. It consists of a 

548A jack, 65A faceplate, and mounting screws. 

INSTALLATION OF FLUSH-TYPE JACKS IN 63-TYPE OR 
KS-20502 TYPE BRACKET 

4 .10 The 493A (MD), 541A, and 548A jacks can be 
mounted on 63-type or KS-20502-type bracket 

(Fig. 30, 31, 32, and 33) with a 16-type or 65A face­
plate. Use the same color facep late as the jack. 

4 . 11 When mounting jacks on the 63-type bracket, 
the 16-type faceplate ring retainer is required. 

The 16-type or 65A faceplate can be mounted to the 
KS-20502-type bracket without a r ing retainer. 

(a) The 493A (MD) or 548A jack is installed on the 
63-type bracket as follows: 

(1) Mount the ring retainer on bracket. 

(2) Connect station wire to jack. 

(3) Mount jack on ring retainer. 

(4) Mount faceplate on ring retainer. 

(b) The 493A (MD) or 548A j ack is installed on the 
KS-20502-type bracket as follows: 

(1) Connect station wire to jack. 

(2) Mount jack on bracket using screws sup­
plied with bracket. 

(3) Mount faceplate to bracket usi ng screws 
supplied with bracket. 

Page 17 
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- GROMMET 

-FRICTION 
WASHER 

3 GROM METS SUPPL IE D 

• ACCEPTS: 
54 1A JACK, 548A JACX , 
625F CONNECT ING BLOC K 

• IMPROVED WEATHER PROTECTION 

• HORIZONTALLY MOUNTED ONLY 
• GROMMET SIZES FIT 4 CONDUCTOR 

"o" WIRE TO 12 CONDUCTOR "JKT" 

• HARDWARE AS SHOWN SUPPLIED 
FOR KS- 20202, LI ONLY 

• DIE CAST ALU MINU M 

Fig. 28-Assembly of KS-20202, List 1 and 2 Waterproof Housing 

A. KS-20502 Type Bracket 

4. 12 The KS-20502, List 2 plastic bracket (Fig. 33) 
is a replacement for the KS-20502, List 1 (MD) 

plastic bracket (Fig. 32). This bracket is intended to 
mount the 541A or 548A jack, tthe 625F connecting 
block, and 16-type or 65A faceplate.• 

4. 13 This bracket may be installed in a 2-1/4 inch 
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diameter hole with a wall thickness of 1-1/4 
inch maximum as follows: 

(1) tMake sure the wall behind the bracket is 
hollow.• 

(2) Fasten bracket in wall opening by first placing 
the self-aligning clamps behind interwall ma­

terial and tightening the two screws. 
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43A (MD) 43B(MD) 

• TO MOUNT JACKS IN STANDARD 
ELECTRICAL OUTLET BOX 

• BREAK-OFF WINGS 

• REPLACED BY 43B BRACKET 

• TO MOUNT 
493A JACK (MD) 
548A JACK 

• COMPONENT OF 
497A JACK (MD) 
550A JACK (OLD) 

• TO MOUNT 
493A JACK (MD) 
541A JACK 
548A JACK 
625F CONNECTING BLOCK 
REPLACES 43A BRACKET (MD) 

• COMPONENT OF 
547B JACK 
550A JACK 
625B CONNECTING BLOCK 

Fig. 29-43-Type Bracket (MD) 

(3) Bring concealed building wire through open­

ing of bracket and make connections to 541A 

or 548A jack. 

(4) Position jack and faceplate on bracket so two 

screw holes opposite each other align. Fasten 

jack and faceplate to bracket using two screws fur­

nished with bracket. These are special thread­

cutting screws. The use of any other screws could 

overstress the polycarbonate bracket and seri­

ously affect its life_ 

ISS 11, SECTION 461-630- 100 

• USE TO PREWIRE BUILDING DURING 
CONSTRUCTION 

• MOUNTED TO STUDDING 

• USE WITH 16-TYPE FACEPLATE 

• FOR MOUNTING 
493A JACK (MD) 
541A JACK 
548A JACK 
625F CONNECTING BLOCK 

Fig. 30-63A Bracket (MD) 

B. 541A Jack 

4.14 The 541A jack is installed in the 63-type 
bracket as follows: 

(1) Mount ring retainer on 63-type bracket. 

(2) Connect station wire or cable leads to clip ter­
minals of jack. 

(3) Mount jack on ring retainer. 

(4) Place cover on jack. 

(5) Mount faceplate on retainer ring. 

4.1 S The 541A jack is installed in the 
KS-20502-type bracket as follows: 

Page 19 
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Fig. 31-638 Bracket With 101A Sleeve Installed 

(1) Connect station wire or cable leads to clip ter­
minals of jack. 

(2) Place cover on jack. 

(3) Position faceplate over cover and fasten face ­
plate and jack to bracket. 

ADAPTERS 

4.16 Adapters are intended for use where it is not 
desirable to replace existing jacks. 
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e SELF-EXTINGUISHING PLASTIC 

e USE FOR EXISTING WALLS 

e WALL HOLE 2· 1/4 INCH DIAMETER 

e WALL THICKNESS LIMIT 1-1/4 INCH 

Fig. 32-KS-20502, List 1 Bracket (MD) 

(a) The 224A adapter (Fig. 10) is used to adapt the 
D4BU or D6-type mounting cord to t he 541A 

and 551A jacks (12-pin jack). nhe adapter brings 
out connections from 6 of the 12 connections in t he 
jack.• 

(b) The 225A adapter (Fig. 11) is used to adapt the 
D4BU mounting cord to 404B (MD), 493A 

(MD), 497A (MD), 548A, and 549A jacks (4-pin 
jack). 

(c) The 267A adapter (Fig. 12) consists of two 
modular jacks connected to a single modular 

line cord-type plug. It can be mounted piggy-back 
on a 224A or 225A adapter or plugged directly into 
an existing modular jack. 

Caution: Because of the possibility of 
installing more than one transformer on 
the same inside wiring pair, the 267 A 
adapter should not be used to connect 
dial illumination transformers to modu­
lar systems. 
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•PLASTIC BRACKET, REPLACEMENT FOR 
STEEL KS-19407 LI BRACKET AND 
PLASTIC KS-20502 LI BRACKET. 

•FOR EXISTING WALLS (POST Wi111NG J 

•FOR MOUNTING 541A, 548A JACK OR 625F 
CONN. BLOCK AND 16-TYPE FACEPLATE. 

•WALL HOLE 2-1/4 IN . DIAMETER. 

•WALL THICKNESS LIMIT 1-1/4 IN. 

Fig. 33-KS-20502, List 2 Bracket 

4. 17 Where portable telephone service is required, 
541A, 551A, 548A, and 549A jacks should not 

be mixed with 625-type connecting blocks. 

5. JACKS AND JACK MOUNTINGS-OUTDOOR 

5.01 For a 4-conductor jack, connect conductor as 
indicated by the color designator stamped 

next to the terminals. The red conductor is termi­
nated at the R terminal, etc. 

A. KS-8420 (MD) Jack 

5.02 Install as follows: 

(1) Arrange for the customer to provide a 2-11/ 16 
inch hole at location selected for jack installa­

tion. 

ISS 11 , SECTION 461-630- 100 

(2) Temporarily insert jack in hole and mark fas­
tener holes. 

(3) Remove jack a nd drill fastener holes. 

(4) Connect wire as shown in Fig. 22. 

(5) Secure jack to mounting surface with four 
No. 8 PH or FH cadmium plated tapping 

screws. 

8. KS-8421 (MD) Jack 

5.03 Install as follows: 

(1) Arrange drop wire or bridle wire and conduit 
at location selected for installation (Fig. 23). 

(2) Secure the jack housing to the mounting sur­
face using suitable fasteners. 

(3) Connect wire to terminal block as shown in 
Fig. 22. 

(4) Mount terminal block to jack housing. 

(5) Install cover on housing. 

C. KS- 19316, List 4 or List 6 Housing 

5.04 Install as follows: 

(1) Arrange cable at location selected for jack in­
stallation. 

(2) Use housing box with positioned mounting 
lugs to mark lug mounting holes (Fig. 27). 

(3) Drill holes and secure housing box to mount­
ing surface with No. 8 PH or FH cadmium 

plated tapping screws. 

(4) Place gland nut, fri ction washer, and grommet 
on cable. 

(5) Run cable inside housing and adjust grommet 
and friction washer for watertight fit with 

gland nut. 

(6) Attach bracket to housing box. 

(7) Connect wire or cable to jack. 

(8) Install jack to bracket. The cover supplied for 
the 541A jack is not required and may be dis­

carded. 

Page 21 

TCI Library: www.telephonecollectors.info



SECTION 461-630- 100 

16A 168 

160 RING RETAINER 

•M OUNTS TO 63-·TYPE BRACKET USING RING RETAINER KS-20502, 
l2 BRACKET (RING NOT REQUIRED) 

•MOUNTING SCREWS AND RING RETAINER SUPPLIED 

Fig. 34-16-Type fwceplete 

l'oge 22 
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Fig. 35-65A Faceplate 

(9) Install gasket and cover for watertight fit. 

D. KS-20202, list 1 Housing (Fig. 28) 

S.OS Install as follows: 

(1) Arrange cable or drop wire at location selected 
for installation. 

(2) Hold housing to mounting surface and mark 
fastener holes. 

(3) Remove housing and drill fastener holes. 

(4) Secure housing to mounting surface with No. 8 
PH or FH cadmium plated tapping screws. 

(5) Place gland nut, friction washer, and grommet 
onto cable or drop wire. 

(6) Run cable or drop wire inside housing and ad­
just grommet and friction washer for water­

tight fit with gland nut. 

(7) Install bracket and arrange cable or drop wire 
through center of bracket. 

(8) Connect conductors to selected jack. 

(9) Install jack to bracket. The cover supplied for 
the 541A jack is not required and may be dis­

carded. 

(10) Install gasket and cover. 
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U-SHAPED PROJECTION 
TO HOLD MOUNTING CORD 

Fig . 36-423A Plug, Front View and Rear View, Cover 
Removed 

Fig. 37-478-Type Plug 

E. B Weatherproof Jack Adapter 

S.06 Mount the B weatherproof female jack 
adapter (Fig. 49 and 50) on an existing 

KS-8421 jack housing after the old jack and cover 
plate are removed. Use the four mounting screws and 
cover gasket provided. Three screw terminals 
stamped T, R, and GR provide for connection to tip, 
ring, and ground. Wire tip and ring of jack to the tip 
and ring terminals of the protector. Connect a 
14-gauge ground wire from ground terminal of pro­
tector to center ground terminal of jack. 

Note: Do not bond ground wire to boat 
ground as undesirable electrolysis reaction may 
develop. 
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Fig . 38-S04A Plug 

F. B Weatherproof Jacks 

S.07 The B weatherproof male or female jacks (Fig. 
44, 45, and 46) are mounted in the B outlet box 

using the four mounting screws and cover gasket pro­
vided. Three screw terminals stamped T, R, and GR 
are provided for connections. A cord grip assembly 
and conduit adapter are provided with the B outlet 
box for use with service wire or plastic conduit. 

(a) Mount the B weatherproof femal e jack and B 
outlet box close to the protector on the post at 

the utility pad and provide a ringer sim ulator if 
required. Wire tip and ring of jack to tip and ring 
terminals of protector. Connect a 14-gauge ground 
wire from ground terminal of protector to center 
ground terminal jack. (See Note in 5.06.) 

(b) The B mounting bracket is used to mount the 
B weatherproof male jack and B outlet box on 

the recreational vehicle using the mounting holes 
provided by the customer. The customer will use 
the C template to drill pilot holes for the B mount­
ing bracket on top of the trai ler hitch or vehicle 
bumper. The cord grip assembly may be attached 
to either end of the B outlet box depending on ex­
isting space. Wire tip and ring of jack to tip and 
ring terminals of connecting block in the vehicle. 
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CAP 
ASSEMBLY 

814$41385 
SCREW 

811452~31 
CORD TIP 
GUIDE 

\ 
81 1458108 
SOCKE T TYPE 
TERMINAL ASSEMBLY 

BLOCK 
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SLOT FOR 

l/1i 
CORD STAY / 

Fig. 39-504A Plug Disassembled 

The ground lead provided with the B mounting 
bracket must be connected from center ground ter­
minal of the jack to a mounting screw as shown in 
Fig. 53 and 54 to provide a ground bond to vehicle 
chassis. 

Danger: ;Before making contact with 
any metal portion of a recreational vehi­
cle, check for the presence of hazardous 
voltage on the body or chassis using rub­
ber gloves and B voltage tester.f 

G. B Weatherproof Cord 

5.08 The B weatherproof cord (Fig. 55) consists of 
a 50-foot, 16-gauge, 3-wire (tip, ring, and 

ground) yellow PVC insulated flexible cord, with 
PHONE stamped on the cord at 1-foot intervals for 
identification. The cord is terminated on one end 
with a male plug which engages the B weatherproof 
female jack at the service pad or dock. The other end 
is terminated in a female plug which engages the 
male jack on the recreational vehicle or boat. Rubber 
boots on the plug mate with their respective jacks to 
provide weather protection. 

H. C Weatherproof Cord 

5.09 The C weatherproof cord is constructed the 
same as the B weatherproof cord except that 

the female plug is replaced with a stay hook and 
spade-tipped conductors for termination in a tele­
phone set. 

I. B Waterproof Male Jack 

5. 10 The B waterproof male jack (Fig. 47 and 48) is 
mounted on a boat using mounting holes pro­

vided by the customer. The customer will use the B 
template to locate the pilot holes for mounting 
screws and clearance hole for the jack body for the 
B waterproof male jack. The jack is chrome plated 
with a hinged, threaded cover which makes the jack 
waterproof when not in use. Three screw terminals, 
stamped T, R, and GR, on the rear of the jack provide 
connection for ring, tip, and ground. Wire the tip and 
ring of the jack to tip and ring terminals of connect­
ing block on boat. 

Note: Do not bond ground wire to boat 
ground as undesirable electrolysis reaction may 
develop. Insulate and store ground conductor. 
Refer to Section 461-220-101 for routing wiring 
in boats. 

J. 652WP4 Jack 

5.11 The 652WP4 jack (Fig. 58) is intended for use 
with modular apparatus at outdoor locations 
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Fig. 40-SOSA Plug 

CORD 
FASTENER 

Fig. 41- Current Model D3BU Cord Connected to Current 
Model SOSA Plug 

but can also be used at indoor locations where severe 
environmental conditions exist such as steel mills, 
foundries, etc. The 652WP4 jack is not to be used as 
a replacement for the weatherproof, 3-conductor 
jacks used for marina and recreational vehicle instal­
lations. The 652WP4 jack can be used with all exist­
ing outdoor boxes or housing. A 3/4-inch No. 14 
straight pipe thread is molded on the rear of the jack, 
permitting it to be mounted on the box or housing 
using a 3/4-inch conduit locknut (not supplied). The 
modular jack is effectively sealed from environmen­
tal effects with or without a modular plug installed. 
Without a plug installed, the jack opening is sealed 
by the spring-loaded, gasketed cover. To provide a 
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COMP LETED 
BEND--.._ 

Fig. 42-Connecting Current Model D3BU or D4BP Cord 
to Early Model SOSA Plug 

seal with a modular plug inserted, the rubber grom­
met, plastic washer, and screw cap must be assem­
bled on the cord as shown in Fig. 59. After the plug 
is inserted in the jack, the screw cap is threaded and 
tightened on the threaded projection molded on the 
jack frame. 

6. PLUGS-INDOOR AND OUTDOOR (TABLE F) 

A. S04A Plug 

6.01 Included with the 504A plug (Fig. 38 and 39) 
is a metal cord stay designed for use with 

cords equipped with a wire S hook. The S hook is re­
moved and discarded. The cord stay, inserted into the 
vacated band hole, serves as a wing band. 

6.02 Assemble the 504A plug as follows: 

(1) Place cord tip guide on block. 

(2) Insert mounting cord tips into socket-type ter­
minals of plug. 

Note: For mounting cord conductor connec­
tions, refer to connection section for the tele­
phone set. 

(3) Dress conductors so they will lie within the 
cap of plug. 

(4) Place wing band or cord stay of mounting cord 
in its proper slot. 
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GRD 
:.<S-1 5 143 CORO 

Fig. 43-KS-8419 Plug (MD) 

(5) Place cap on plug so cord and wing band or 
cord stay will seat properly. Be sure no leads 

are pinched. 

(6) Snap two sections of neck together. 

(7) Insert screw and tighten. 

B. SOSA Plug 

6.03 The 505A plug is a 4-contact plug similar to 
the 504A plug; in addition, however, it has a 

cord fastener which holds the cord in place while 
spade tips are being connected. The cord fastener also 
anchors the mounting cord in the assembled plug. 

6.04 Connect current model D3BU or D4BP mount­
ing cord to a current model 505A plug as fol-

lows: 

(1) Position flat eyelet stay band in the cord chan­
nel so that the screw hole is over the screw 

hole in the center of the cord tip guide (Fig. 41). 

(2) Fit cord fastener into groove in the cord chan­
nel and press until it snaps into position. 

(3) Connect the mounting cord space tips in the 
socket-type terminals. 

(4) Insert screw through hole in block and stay 
band. 

(5) Dress conductors so they will not obstruct the 
center of the cord tip guide. 

(6) Position cap assembly on cord tip guide and 
block; check that no cord leads are pinched and 

tighten screw. 

6.0S Connect current model D3BU or D4BP mount­
ing cord to an early model 505A plug as fol-

lows: 

(1) Cut flat eyelet stay band approximately l/8 
inch from end of cord jacket using 8-inch 

sidecutters, or equivalent (Fig. 42). 

Caution: When cutting the stay band, 
take precautions to prevent the severed 
end from striking personnel or appara­
tus. 

(2) Make a right angle bend in the remaining 
length of stay band in the direction away from 

the cord conductors. 

(3) Position the mounting cord into the cord chan­
nel of the block, as shown in Fig. 42. 

(4) Fit the cord fastener into the groove in the 
cord channel and press until it snaps into posi­

tion. 

(5) Connect the mounting cord spade tips in the 
socket-type terminals. 

(6) Dress the conductors so they will not obstruct 
the center of the cord tip guide. 

(7) Position the cap assembly on the block so that 
the right angle bend of the stay band is sup­

ported by the inner surface of the cap assembly; 
check that no cord leads are pinched. 

(8) Insert cover screw and tighten. 

6.06 Connect 505A plug to a cord equipped with a 
wing band as follows: 

(1) Fit the cord tip guide into place on the top of 
the block. 
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8 WEATHERPROOF 
Ft: ~...iAL E JACK 

ti 
COVER 
MQLiNTiNG 
SCREWS 

Fig. 44-B Weatherproof Male (or Female) Jack 

Fig. 45-B Weatherproof Male Jack on B Outlet Box 

(2) Position the mounting cord into the cord chan­

nel of the block so the cord wing band fits into 

the wing band slot. One ear of the wing band will 

extend into the wing band slot of the cord fastener. 
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Fig. 46-B Weatherproof Female Jack on B Outlet Box 

CHROME 
PLATED 
SCREW 

COVER 

Fig. 47-B Waterproof Male Jack (Front View) 
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GASKE T 

CHROME PLATED, BRAS:: 
MOUNT!NG SCREWS 

Fig. 48----B Waterproof Male Jack (Rear View, Gasket 
and Insulator Removed) 

G4SKE T 

\ 

COVER MOUNT I NG SCREWS 

Fig. 49-8 Waterproof Female Jack Adapter 

(3) Fit the cord fastener into the groove in the 
cord channel and press until it snaps into posi­

tion. 

(4) Arrange the mounting cord spade tips in the 
socket-type terminals. 

(5) Adjust the conductors so they will not ob­
struct the center of the cord t ip guide. 

C. 423A Plug 

6 .07 Connect the 423A plug as follows: 

(1) Connect as indicated by color designations 
stamped adjacent to terminals. 

(2) Lay jacketed portion of cord in the two molded 
U-shaped projections. 
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l<S - 842i 
JACk 
HOUSING 

Fig. 50- 8 Weatherproof Female Jack Adapter Mounted 
on KS-8421 Jack Housing 

GRIP 
ASSEMBLY 

Fig. 51----B Outlet Box (for Mounting 8 Weatherproof 
Jacks) 
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:LEARANCE 
HOLES CQR 
SR ACK ET 
MOUNTING 
SCREWS 

GROUND 

BRACKET OUTLET BOX 
MOUNTING SC REWS 
AND SPACERS 

I 

:! 
THREADED 
HOLES FOR 
ou~LET BOX. 
MOUNTI NG 
SCREWS 

BONDLEAD ~db,, ........... ~ 

Fig. 52--8 Mounting Bracket (for Mounting B Outlet 
Box) 

B WEATHERPROOF 
MALE JACK 

\ 

COVER MOUN T! NG SCREWS 

Fig. 53--8 Weatherpreef Male (or Fentele) Jeck on B 
Outlet Box Shewing Gr-ncl lead c.,._cte~ to 
a Meunting •edcet 

(3) Place cover on base and tighten screw. 

D. KS-8419 (MD) Plug 

6.08 The KS-8419 plug (Fig. 43) is a 3-contact, brass 
plug intended for connecting telephone sets 

installed on boats, trains, or auto trailers to outdoor 
jacks of PBX or CO lines. This plug is intended for use 
with KS-8420 or KS-8421 jacks. 

6.09 Connect the KS-8419 (MD) plug as follows: 

(1) Plug components are assembled to KS-15143 
3-conductor, 18-gauge cord, or equivalent (Fig. 

43). 

(2) In KS-15143 cord, or equivalent, the black con-
ductor should be used for the ring (negative) 

side of the line. The white conductor should be 
used for tip (positive) side of the line. The green 
conductor is the ground conductor. 

(3) One terminal of the KS-8419 plug has a small 
lug protruding from the contact. This lug and 

the notched terminal on KS-8420 and KS-8421 
jacks are provided to ensure that the plug is in­
serted in one position only. 

(4) When ground is necessary for service, the 
green conductor should be terminated on the 

notched terminal. 

E. 478A and 4788 Plug 

6.10 The 478A or 478B plug is used to connect a 
modular plug-ended cord to a jack-equipped 

console or a CALL DIRECTOR® telephone. 
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THREADED HOLES FOR 
BOX MOUNTING SCREWS 

CLEARANCE HOLES FOR 
BRACKET MOUNTING SCREWS 

/ 
CORD GRIP / "'""""'O/ 

ISS 11, SECTION 461-630-100 

SPACER 

BONDING LEAD 

Fig. 54-Assembly of B Weatherproof Male Jack to B Outlet Box and B Mounting 
Bracket 

Page 31 
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50 ~car CORD 

MAL£ PLUG FEMALE PLUG 

Fig. 55-8 Weatherproof Cord 

Fig . 56-C Weatherproof Cord 

Page 32 
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TABLED 

CONNECTIONS TO 4-PIN JACKS 

INSIDE WIRE 4-PIN JACK 

(G) Tip G 

(R) Ring R 

(Y) Ground and/or Transformer y 

(B) Transformer B 

TABLE E 

CONNECTIONS TO 8- AND 12-PIN JACKS 

NO. TERMINALS 
DANO E 

INSIDE WIRE INSIDE 8 1 
QUAD WIRING 

CABLE TERMINAL 
DESIGNATIONS 

Red BL-W R 1 

1st Green W-BL G 2 
Yellow 0-W y 3 
Black W- 0 BK 4 

Red G-W w 5 

2nd Green W-G R-R 6 
Yellow BR-W Y-Y 7 
Black W-BR BK-BK 8 

Red S-W 9 

3rd Green W-S 10 
Yellow BL-R 11 
Black R-BL 12 

Page 33 
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Fig. 57-158A Cover 
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Fig. 58-652WP4 Jack 

ISS 11, SECTION 461-630-100 

NOTE : 

NOT FOR USE ON MOBILE HOMES, 
IN MARINAS OR ON RECREATIONAL 
VEHICLES. FOR SUCH APPLICAT IONS 
SEE FIG . 55 AND 56. 

Fig. 59-lnstalling 652WP4 Jack Parts on Modular Cord 
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TYPE 

KS-8419 (MD) 

505A 

423A 

504A 

478A, 478B 

Page 36 
36 Pages 

NO. OF CONTACTS 

3 

4 

8 

12 

2 

tTABLE F• 

PLUGS 

FIGURE NO. ASSOCIATED JACKS 

43 
KS-8420 (MD) 
KS-8421 (MD) 

40, 41, 42 
404B (MD), 493A (MD), 548A, 497 A (MD), 
549A, 550A, 

36 814450550 mounting block and screw assembly 

38 541A, 551A, 547B 

37 476A, 517A 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 462-070-015 
Issue 2, December 1975 

DROP WIRE CLEARANCES 

CONTENTS PAGE 

1. GENERAL 

2. TERMINOLOGY 

3. DROP WIRE CLEARANCES 3 

4. POWER SUPPLY VOLT A(iES 5 

1. GENERAL 

1.01 This section has been revised to: 

(a) Identify power supply voltages. 

(b) Describe factors to be considered when 
determining drop wire clearances. 

(c) Combine all drop wire clearance sections 
into one practice. This information was 

formerly contained in Sections 460-300-120, 
462-070-016, and 462-070-017. 

(d) Change the section title. 

1.02 This section contains the recommended 
clearances for drop wires to be placed, or 

are already in place, which are exposed to vehicular 
travel, power facilities, buildings, or other conditions. 
The values specified are in accord with the 
requirements of the National Electrical Safety Code, 
with temperatures at 60°F. 

1.03 Drop wire tends to elongate as the temperature 
rises and contracts as the temperature falls. 

Wire placed during cold weather will, therefore, 
always have a greater sag in warm weather, even 
if no permanent stretch is involved. 

1.04 In order to avoid having inadequate clearances 
at 60°F, it is necessary to provide extra 

clearances in drop wires placed at temperatures 
below 32°F. This additional clearance is specified 
in the sag requirements for cold weather conditions. 

(See Section 462-400-200.) No additional clearance 
is required when placing a drop wire if the 
temperature is above 32°F. 

1.05 When drop wire sags exceed two or three 
feet, it will generally be quite advantageous 

to locate poles to avoid having the middle of the 
span occur above the traveled part of a road, alley, 
or driveway. A pole located within 50 feet of the 
far edge of the road, alley, or driveway (distance 
A, Fig. 4) will permit the overhead clearance to 
conform to requirements related to Fig. 4. 

1.06 Clearances shown in this section should be 
used unless the work order or local requirements 

call for other values. This may occur when 
engineering forces recognize factors not allowed 
for in this section or because of local requirements, 
etc. Clearances for span lengths, voltages, and 
conditions not covered in this section are an 
engineering responsibility and will be shown on 
the work order or detailed plans. 

1.07 Clearances over public and private swimming 
pools are not covered by the National Electrical 

Safety Code. However, for reasons of safety, 
sanitation, and appearance, aerial drop wire crossings 
over swimming pools should be avoided. 

2. TERMINOLOGY 

2.01 The following is a brief description of 
conditions applicable to drop wire clearance 

requirements: 

(a) Storm Loading Areas: Figure 1 identifies 
the three storm loading areas based upon 

studies made from records of wire using companies 
and data from the United States Weather Bureau. 
The frequency, severity, and effects of ice and 
windstorms in various sections of the country 
were the elements considered in establishing 
the loading area zones. As a result of the 
weather differences, allowances must be made 
for the stretching of conductors in their respective 
loading zones when placing a drop wire. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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r/\ 
i \ 

) 
'\ ) \ ! I I . 

. \ 
\_\.-
~-

Fig. 1-Storm loading Areas 

(b) Drop Wire Sag: The sag in a drop wire 
is measured by comparing the line of sight 

established by the drop wire attachments and 
the lowest point in the span. Stringing sags 
for drop wire is shown in Section 462-400-200. 

(1) Normal Drop Wire Sag: Drop wires are 
to be strung with normal sags when 

adequate clearances can be attained. Workmen, 
on poles, can obtain these sags with normal 
hand pulling. 

(2) Minimum Drop Wire Sag: A minimum 
sag in a drop wire can be strung where 

clearance is limited and normal sags cannot 
be attained. These smaller sags result in 
higher stringing tensions in the wire; hence, 
pulling tools are required to enable the 
workman to pull the wire up to tension. 

(c) Placing Clearances: Placing value of 
clearance is the height the drop wire is to 

clear when placed or replaced. 

Page 2 

(d) Maintenance Clearances: Maintenance 
value of clearance should exist, after the 

wire has been exposed to one or more cycles 
of storm loading and the temperature returns 
to 60°F. 

(e) Drop Wire Crossing Above Railroad Tracks: 

(1) Generally: Clearance required when the 
drop wire does not parallel a contact wire 

for a trolley or trackless trolley. 

(2) Special Case: (Fig. 2) Clearance required 
when the drop wire parallels a contact 

wire used by a trolley or trackless trolley. 

(f) Drop Wire Crossing Above Public Roads, 
Public Alleys, or Residential Drives: 

(1) Generally: (Fig. 3) Clearance required 
when the drop wire is attached to a pole 

further than 50 feet from the far edge of 
the traveled roadway. 
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(2) Pole at Road's Edge: (Fig. 4) Clearance 
required when the drop wire is attached 

to a pole located within 50 feet of the far 
edge of the traveled roadway (distance A, Fig. 
4). 

(g) Major Overhang: (Fig. 5) A drop wire 
which passes over 6 feet or more of the 

ordinarily traveled part of a roadway. 

(h) Minor Overhang: (Fig. 5) A drop wire 
which passes over Jess than 6 feet of the 

ordinarily traveled part of a roadway. 

(i) No Overhang-Back of Obstruction: (Fig. 
6) A pole line located in back of a fence, 

ditch, embankment, etc, so that the ground 
beneath the line can ordinarily be traveled by 
pedestrians only. 

(j) No Overhang-Not Back of Obstruction: 
(Fig. 7) A pole line not back of a fence , 

ditch, embankment, etc, and does not overhang 
the normal traveled road. This category is meant 
to include ground not ordinarily traveled but 
can be reached by vehicles. If farm machinery 
is likely to pass under the line, provide sufficient 
clearance so that the drop wire will be 2 feet 
above the highest part of such machinery or 
the loads it will carry. 

3. DROP WIRE CLEARANCES 

3.01 The following factors must be considered 
when determining proper drop wire clearances: 

(a) Placing or Maintenance Clearances 

(1) Is the drop wire to be placed or replaced? 

The clearances for drop wires to be placed 
or replaced are identified as placing 
clearances. 

(2) Is the drop wire in place? 

The clearances for existing drop wires, in 
place, are identified as maintenance 
clearances. 

(b) The Storm Loading Area 

What is the storm loading area applicable 
to the locality where the drop wire exists 

ISS 2, SECTION 462..070-015 

/I L 

NOTE : 
27 FT REQUIRED, FOR 
WIRE IF CONTACT WIRE 
IS NOT PRESENT. 

n ,\25FT MIN 

\ 60"F 

SEE TABLES\ 

~\ ... i . 

Fig. 2-Wlre Crossing Railr-d Tracks-Special Case 

. -€1 

16 FT MINIMUM 
~60" F 

18 FT MINIMUM 
~60" F 

L--.E"'s'"1 D'°'Ec;;N:;;T1:;-AL;--ll~-;s~r"'R"'EE°'T~-- : ..... '111.§f111ulli l 

CLEARANCE MAY BE REDUCED 2 FT 

EDGE OF TRAVELED WAY l 
AT EDGE OF ROAD IF REQUIRED 
CLEARANCE AT CENTER OF ROAD 
IS OBTAINED. 

Fig. 3--Service Drop Over Residential Street 

or is to be placed? Is it either a light, 
medium, or heavy loading area? 

(c) The Drop Wire Sag 

Is the drop wire to be placed or in-service 
strung with a normal or minimum sag? 

(d) The Specific Condition Encountered 

Page 3 
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TELEPHONE LINE 

EDGE OF TRAVELLED 
PART OF ROAD, ALLEY ETC. 

REDUCED CLEA.RANCE APPLIES 
IF "A" IS NOT OVER SO FT. 

Fig. 4-Wire Crossing Public Road-Pole at Road's 
Edge 

- WIRE OR 
CABLE 

MAJOR OVERHANG 
IF "A• IS C'VER 6 FEET 
MINOR OVERHANG 
IF "A" IS LESS THAN 
6 FEET 

Fig. 5-Wire Running Along Public Roads 

R-.,..:> n/ 

' ii- .· / . 
' ~ ~··· ( ·' j . 

. ' . . 

TELEPHONE Wl~E OR CA~-..;:LE . : . • 
NOT OVERHANGING ROAD - • 

. . . 

. . o""<::J . . . 

. ~ 8 FT MIN 
. · y· :· 

. ~"' . 
. '• q" ~ ' ' 

·,• . · ,<:.,~.~60' F . ' 

POL ES IN ~ACK OF I ' ~ ' . 
ORAINAGE DITCH, ~. ~ · SEE TABLES 
EMBANKMENT FENCE v 
ETC. (IN GENERAL · . 
ACCESSIBLE TO • ;,,. , . 
PEDESTRIANS (ff . 
ONLY) 'i· ', .,;; 

Fig. 6-Wire Running Along Public Roads (Back of 
Obstruction) 

Page 4 

Fig. 7-Wlre Running Along, But Not Overhanging 
Public Roads (Not Back of Obstruction) 

Is the drop wire to be placed or in-service, 
crossing above or along roadways, rails, 
buildings, or above or below power facilities, 
foreign equipment, or neon signs? 

3.02 Clearance Reference 

(a) Above Ground or Rails: 

Placing drop wire-see Table A. 

Maintenance clearances-see Table B. 

Note: The clearance height for span lengths 
not shown in Table A or B is obtained from 
the referred tables by locating the point where 
the span lengths (vertical lines) intersect the 
drop wire condition encountered. (See 3.03.) 

(b) Crossing Below Power Wires or Cables: 
(See Part 4) 

STORM LOADING AREA TABLE 

Light c 

Medium D 

Heavy E 

(c) AbovePowerServiceDropsorLines: (See 
Part 4) 
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STORM LOADING AREA TABLE 

Light c 

Medium F 

Heavy G 

(d) Below Foreigns Guys or Communication 
Cables and Neon Signs: 

STORM LOADING AREA TABLE 

Light c 

Medium F 

Heavy G 

(e) Alongside Neon Signs 

STORM LOADING AREA TABLE 

Light c 

Medium F 

Heavy G 

3.03 Determining Clearances-Using Graph 
Tables C Through M: The cleara nce 

required for various job conditions for span lengths 
not included in Table A or B, can be determined 
in the following manner: 

• Identify the reference letter (A, B, C, etc) 
associated with the job condition. 

• Locate the vertical line associated with the 
span length encountered. 

• The horizontal line, at which the two above 
lines intersect, will identify the clearance 
(feet-inches) required. 

ISS 2, SECTION 462-070-015 

4. POWER SUPPLY VOLT AGES 

4.01 Employees placing a drop wire that may 
contact a power supply wire or cable shall 

wear insulating gloves and other protective equipment 
when performing such a work operation. In joint 
construction, any one of the following supply voltages 
could be encountered: 

Phase-to-Phase Voltage 

• Secondary distribution-600 volts or less 

• Primary distribution-2200 to 34,500 volts 

• Subtransmission-26,000 to 69,000 volts. 

Phase-to-Ground Voltage 

• Primary distribution-1270 to 20,000 volts 

• Subtransmission-15,000 to 40,000 volts. 

4.02 It is imperative that employees be able to 
identify supply voltages and take additional 

precautions when exposed to such voltages. 

4.03 Power conductors immediately above telephone 
facilities, if attached to spool type insulators 

on a crossarm, can safely be assumed to be 
secondary service, with voltages less than 600 volts. 

4.04 It is quite common to have a primary 
distribution supply, above the secondary 

distribution with a voltage range of 2200 to 34,500 
volts. 

4.05 Employees can estimate the voltage of 
power by observing the size and type of 

insulator, voltage markings on transformer, position 
of supply conductors on a pole, etc. (See Fig. 8, 
9, and 10.) 

4.06 Employees should make it a point to acquaint 
themselves with the power company facilities 

in localities where they work, so they may be able 
to accurately estimate power facilities. 

Page 5 
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Fig. 8-Typical Power Supply Insulators 

Fig. 9-Voltage Marking on Transformer 

Page 6 

'. PRIMARY / 
'. DISTRIBUTION 

; =Wl.x~ / ' 
,:::ITION 
.lne VOLTS 

: IS,200 VOL TS 

Fig. 10-Position of Supply Conductors 
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STORM LOADING AREA 

SPAN LENGTH (FT) 

DROP WIRE SAG 

Crouing Above: REF 

Railroad Tracks 
Generally 
Special Case Fig. 2 

Public Roads 
Generally• 
Pole at Road's Edge• Fig. 4 

Public Alleys 
Generally 
Pole at Road'• Edge Fig. 4 

Residential Driveways 
Generally 
Pole at Road'• Edge Fig. 4 

Flat Roof Bldgs 

Peak Roof Bldgs or 
Billboards 

Neon Signs 

Waterways 

Running Along: 

Public Roads With : 
Major Overhang Fig. 5 

Minor Overhang Fig. 5 
Urban 
Rural (Lt Traffic) 

No Overhang 
Back of Ob1tr Fig. 6 
Not Back of Obstr Fig. 7 

Public Alleys 

• Clearance height over residential 
street may be reduced 2 feet at 
the qe of the road, il the re­
quired clearance at the center of 
the road is obtained (Fig. 3). 

LIGHT 

3000R 
LESS 

TABLE A 

CLEARANCES 
PLACING DROP WIRE (AT 80° Fl 

ABOVE GROUND OR RAILS 

MEDIUM 

2IOOR 1700R 
OVEfl 170 

LESS LESS 

NORMAL OR 
NORMAL MINIMUM MINIMUM 

MINIMUM 

FTIN FTIN FTIN TABLE 

t * * 27-0 27-0 27-0 
25-0 25-0 25-0 

18-0 18-0 18-0 
- - - - 18-0 

15-0 15-0 
- - - - 15-0 
- - - - 15-0 See 

Table 
10-0 10-0 H 
- - - - 10-0 
- - - - 10-0 

8-0 8-0 8-0 

2-0 2-0 2-0 

4-0 4-0 4-0 

155 2, SECTION 462-070-015 

HEAVY 

750R OYER 75 7150R OVER 7S 
LESS LESS 

NORMAL NORMAL MINIMUM MINIMUM 

FTIN TABLI: FTIN TABLE 

§ § 
27-0 27-3 
25-0 25-3 

18-0 18-3 
18-0 18-3 

15-0 15-3 
15-0 See 15-3 See 

Table Table 
I J 

10-0 10-3 
10-0 10-3 

8-0 8-3 

2-0 2-2 

4-0 4-3 

Must Be Shown On Detail Plans 

18-0 18-0 18-0 

18-0 18-0 18-0 
14-0 14-0 14-0 

8-0 8-0 8-0 
13-0 13-0 13-0 

15-0 15-0 15-0 

t Muat be supported on 
6M strand for spans 
over 150 ft. 

18-0 

See 18-0 

Table 14-0 

H 

8-0 
13-0 

15-0 

Must be supported on 
6M strand for spans 
over 125 ft. 

18-3 

18-3 See 
14-3 Table See 

Table J 

I 8-3 
13-3 

15-3 

Must be supported on 
SM strand for spans 
over lOOft. 

Page 7 

TCI Library: www.telephonecollectors.info



SECTION 462-070-015 

STORM LOADING AREA 

SPAN LENGTH (FT) 

DROP WIRE SAG 

REF 
Crossing Above: 

Railroad Tracks 
Generally 
Special Case Fig. 2 

Public Roads 
Generally• 
Pole at Road's Edge• Fig. 4 

Public Alleys 
Generally 
Pole at Road's Edge Fig. 4 

Residential Driveways 
Generally 
Pole at Road's Edge Fig. 4 

Flat Roof Bldgs 

Peak Roof Bldgs or 
Billboards 

Neon Signs 

Waterways 

Running Along: 

Public Roads With: 
Major Overhang Fig.5 

Minor Overhang Fig.5 
Urban 
Rural (Lt Traffic) 

No Overhang 
Back of Obstr Fig.6 
Not Back of Obstr Fig.7 

Public Alleys 

* Clearance height over residential 
street may be reduced 2 feet at 
the edge of the road, if the re­
quired clearance at the center of 
the road is obtained (Fig. 3). 

Page 8 

TABLE B 

DROP WIRE 
MAINTENANCE CLEARANCES (AT 60° Fl 

ABOVE GROUND OR RAIL$ 

LIGHT MEDIUM 

3000R 2500R 1700R 
OVER 170 LESS LESS LESS 

NORMAL OR 
NORMAL MINIMUM MINIMUM 

MINIMUM 

FTIN FT IN FTIN TABLE 

t t t i 27-0 27-0 27-0 
25-0 25-0 25-0 

18-0 18-0 18-0 
- - - - 18-0 

15 - 0 15-0 
- - - - 15-0 
- - - - 15-0 See 

Table 
10-0 10-0 K 
- - - - 10-0 
- - - - 10-0 

8-0 8-0 8-0 

2-0 2-0 2-0 

4-0 4-0 4-0 

HEAVY 

750R 
OVER 75 

750R 
OVER 75 

LESS LESS 

NORMAL NORMAL MINIMUM MINIMUM 

FTIN TABLE FT IN TABLE 

§ § 
27-0 27-0 
25-0 25-0 

18-0 18-0 
18-0 18-0 

15-0 15-0 
15-0 See 15-0 See 

Table Table 
I M 

10-0 10-0 
10-0 10-0 

8-0 8-0 

2-0 2-0 

4-0 4-0 

Must Be Shown On Detail Plans 

18 -0 18-0 

18-0 18 - 0 
14-0 14-0 

8-0 8-0 
13-0 13 -0 

15-0 15-0 

t Must be supported on 
6M strand for spans 
over 150 ft. 

18-0 

18-0 
14-0 

8-0 
13-0 

15-0 

18-0 

See 18 -0 

Table 14-0 

K 

8-0 
13 -0 

15-0 

t Must be supported on 
6M strand for spans 
over 125 ft. 

18-0 

See 18-0 See 
Table 14-0 Table 
L M 

8-0 
13-0 

15-0 

Must be supported on 
6M strand for spans 
over 100 ft. 
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CLEARANCES 
PLACING DROP WI RE 

(Will< NORMAL OR MINIMLM SAG) 

CROSSING BELOW POWER WIRES OR CABLES 

KINO OF FACILITY 

JOO VOL TS (NOTE 1) OR LESS 
SERVICE WIRES OR CABLES 
LI NE WI RES--GENERALLY 

IF WI Tl<I N 6 FT OF TELEPHONE POLE (NOTE 2) 

J01"750 VOLTS (NOTE 1) 
PHASE WI RES 

751-B700 VOLTS (NOTE 1) 
PHASE WI RES--GENERALLY 

IF WITl<IN 6 FT OF TELEPHONE POLE (NOTE 2) 

B701-50,000 VOLTS (NOTE 1) 
PHASE WI RES--GENERALL Y 

IF NEAR TELEPHONE POLE (NOTE 2) 

GROUNDED NEUTRALS--SYSTEMS OF' 
UP TO 22,000 VOLTS TO GROUND 

OVER 22,000 VOLTS TO GROUND (NOTE J) 

Oll<ER NEUIBALS (NOTE l) 

GROUNDED METAL SHEATI< CABLES OR ANY CABLE 
LASHED TO GROUNDED STRAND--ANY VOLTAGE 

SPACER CABLES (NOTE 4) 
JOO VOL TS (NOTE 1) OR LESS 
GENERALLY 

IF WITiilN 6 FT OF TELEPHONE POLE (NOTE 2) 

l01-750 VOL TS (NOTE 1) 

751-B700 VOLTS (NOTE 1) 
GENERALLY 
IF WITl<IN 6 FT OF TELEPHOOE POLE (NOTE 2) 

B701-50,000 VOLTS (NOTE 1) 
IF NEAR TELEPHOOE POLE (NOTE 2) 

DROP WI RE ABOVE 

POWER SERVI CE DROPS OR POWER LI NE WI RES 
JOO VOL TS OR LESS 

TROLLEY CONTAC T WI RES 
750 VOL TS OR LESS (NOTE 5) 

DROP WI RE BELOW 

FOREIGN GUYS, C()ff)NICAT/00 CABLES 

NEOO SIGN 

DROP WIRE ALOOGSIOE 

NEON SIGN 

* PLACING OR MAINTENANCE CLEARANCE 
t NORMAL OR MINIMUM DROP WIRE SAG 

155 2, SECTION 462-070-015 

TABLE C 
LIGHT LOADING AREA 

POWER SPAN LENGTI< (FT) 

REF 
r -

~ 6 
c 6 

A 
A ~ 
B .... 5 5 ~ 

0 

B 
w _J I...--~ a 4 E 4 
~ 

B 

i c J J 

c ~ ~ I...--
2 D 2 
150 FT 250 J50 
OR LESS 

A 

NOTE' 
MAINTENANCE CLEARANCES FOR SPAN LENGTl<S UP TO 
J50 FEET TO BE Tl<E SAME AS Tl<AT SPECIFIED 

D 
IN PLACING Tl<E DROP WIRE FOR SPAN LENGTl<S OF 150 
FEET OR LESS. 

NOTES, 

D 1. VOLTAGE TO GROUND, If POWER CIRCUIT IS 

E ffFECTIVELY GROUNDED; VOLTAGE BETWEEN 

E 
WIRES IF NOT GROUNDED. 

2. EVERY EFFORT SHALL BE MADE TO AVOID 
Tl<ESE SITUATl<YlS ANO ESTABLISH A 

E COMMON POLE CROSS I NG I NS TEAO. 
F '- SAME AS ASSOCIATED PHASE WIRES. 

F 
4. I LLUSTRA TEO IN SECT/ ON 620-216-011. 
5. PLACE l-llRE GUARD AT POINT OF CROSSING. 

DROP WIRE 

CLEARANCE* MAX SPAN LENGTI< t 
FT - IN FT 

2 0 JOO 

4 0 250 

0 

Page 9 
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CLEARANCES 
PLACING DROP WIRE 

(Will< NORMAL OR MINllf.JM SAG) 

TABLED 
MEDIUM LOADING AREA 

CROSS I NG BELOW POWER WI RES OR CABLES P<llER SPAN LENGTI< (F:T) 
7 

KINO OF FACILITY REF t ...>--lOO VOL TS (NOTE 1) OR LESS -~ .F 16 srnv I CE \.JI RE S OR CABLES A 
~ L \ NE \.JI RES--GENERALLY A 

I F 1,.jl THIN 6 FT OF TELEPHONE POLE (NOTE 2) B !:) 5 ,5 
301-'l 50 VOL TS (NOTE 1 ) 

~ ,..!.-.......-
PHASE WI RES B ~ 

... 4 - E ,. 
771-8'/00 VOL TS (NOTE 1) ~ 

PHASE WI RES--GENERALLY B ; 
IF WITHIN 6 FT OF TELEPHONf POLE (NOTE 2) c d' ,, 

8701 - 50,000 VOLTS (NOT£ 1) >--.....-
PHASE \.J I RES--GENERALL Y c ~ 

IF NEAR TELEPHONE POLE (NOTE 2) 2 - 0 2 
150 FT ~OD 250 

GROUNDED NEUTRALS--SYS TIMS OF: OR LESS 

UP TO 22 , 000 VOL TS TO GROUND A 

OVER 22,000 VOLTS TO GROUND (NOTE 3) NOTE: 
MAINTENANCE CLEARANC ES FOR SPAN LENGTI<S UP TO 

OTHER NEUTRALS (NOTE 3) 250 FEET TO BE ll<E SAME AS ll<AT SPECIFIED 

GROUNDED METAL SHEATH CABLES OR ANY CABLE 0 
IN PLAC ING ll<E DROP WIRE FOR SPAN LENGTI<S OF 150 

LASHED TO GROUNDED STRAOO--ANY VOLTAGE FEET OR LESS. 

SPACER CABLES (NOTE 4) 
lOO VOLTS (NOTE 1) OR LESS NOTES; 
GENERALLY 0 1. VOLTAGE TO GROUN:l, IF PO\.ER CIRCUIT IS 

If WITHIN 6 FT OF TELEPHONE POLE (NOTE 2) E EFFECTIVELY GROUNDED; VOLTAGE BETWEEN 

l01-7 ?O VOL TS (NOTE 1 ) E 
WIRES IF NOT GROUNDED. 

2. EVERY EFFORT SHALL BE HADE TO AVOID 
751-8700 VOLTS (NOTE 1) THESE SllUATl~S AN:l ESTABLISH A 

GENERALL 't E C°""ON POLE CROSSING I NSTEAD. 

IF WITHIN 6 FT OF TELEPH~E POLE (NOTE 2) F 3. SAME AS ASSOCIATED PHASE WIRES. 

8701-50 ,ODO VOL TS (NOTE 1) F 
4. IL LUSTRATED IN SECTI ON 620-216-0H. 

1 F NEAR TELEPHONE POLE (NOTE 2) 

Page 10 
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CLEARAHCES 
PLACING DRCP WIRE 

(WI TH NOAMAL OR MINI- SAG) 

CROSSING BELOW P<loER WIRES OR CABLES 

KINJ OF FACILITY 

lOO VOL TS (NOTE 1) OR LESS 
SERVICE WIRES OR CABLES 
U NE I.II RES--GENERALL Y 

IF Wlll-t1N 6 FT OF TELEPHONE POLE (NOTE 2) 

501-750 VOLTS (NOTE 1) 
PHASE WI RES 

751-$700 VOLTS (NOTE 1) 
PHASE WI RES--GENERALL Y 

IF Ml THIN 6 FT OF TELEPHONE POLE (NOTE 2) 

8701-50,000 VOLTS (NOTE 1) 
PHASE WI RES--GENERALL Y 

IF NEAR TELEPHCM POLE (NOTE 2) 

GROUNJED NEUTRALS--SYSTEMS OF ' 
UP TO 22,000 VOL TS TO GROUNJ 

OVER 22,000 VOLTS TO GROUNJ (NOTE l) 

OTHER NEUTRALS (NOTE l) 

GROUNJED METAL SHEATH CABLES OR ANY CABLE 
LASHEO TO GROUNJED STRANJ--ANY VOLTAGE 

SPACER CABLES (NOTE 4) 
lOO VOL TS (NOTE 1) OR LESS 
GENERALLY 

IF WITHIN 6 FT OF TELEPHONE POLE (NOTE 2) 

l01-750 VOLTS (NOTE 1) 

751-$700 VOL TS (NOTE 1) 
GENERALLY 
IF \.II nil N 6 FT OF TELEPHCH: POLE (NOTE 2) 

8701-50,000 VOLTS (NOTE 1) 
t F NEAR TELEPHONE POLE (NOTE 2) 

ISS 2, SECTION 462-070-015 

TABLE E 
HEAVY LOADING AREA 

P<loER SPAN LENGTH (Fl) 
7 7 

REF 
~ ~ i..--

;6 
~ 

A 
6 

A ¥ 
B 

... 
; 5 ' " ..!.--~ 

B I:! L---- L----

i4 ~ 

E 4 

B 

~' c 
' " 

~ 

c 
2 0 2 
100FT 125 150 175 
OR LESS 

A 

NOTE' 
MAINTENANCE CLEARANCES FOR SPAN LENGTHS OF 101 TO 
175 FEET TO BE THE SAME AS THAT SPECIFIEO 

D IN PLACING THE DROP WIRE FOR SPAN LENGTHS OF 100 
FEET OR LESS. 

NOTES, 

D 1 . VOLTAGE TO GROUNl, .IF POWER CIRCUIT IS 

E EFF£CTIVELY GROJllJEO; VOLTAGE BETWEEN 

E 
WIRES IF NOT GAOUIC>ED . 

2. EVERY EFFORT SHALL BE MADE TO AVOID 
THESE SITUATIONS ANl ESTABLISH A 

E COMMON POlE CROSS I NG I NSTEAO . 
F l. SAME AS ASSOC I A TED PHASE WI RES. 

F 
4 . ILLUSTRATED IN SECTION 620-216-0H. 

Page 11 
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SECTION 462-070-015 

I 

Page 12 

DROP UI RE ABOVE 

POW£R SERV I CE DROPS OR 
POW£R LI NE UI RES 
lOO VOL TS OR LESS 

TROLLEY CONTACT UI RES 
750 VOL TS DR LESS (NOTE 1) 

OROP WI RE BELOW 
FOREIGN GUYS, CO!'MUNICATION CABLES (NOTE 2J 

NEON Sl GN 

DROP WIRE ALONGSIDE 

NEON SIGN 

NOTESo 
1. PLACE UIRE GUARD AT POINT OF CROSSING. 

TABLE F 
MEDIUM LOADING AREA 

PLACING UIRE 

NORMAL HINl"-JH 
SAG SAG 

A B 

c D 

A A 

c c 

A A 

2. SPAN LENG lH C:.:- FOREIGN CABLE NOT OVER 250 FEET. 

MAINTAINING UIRE 

NORMAL HINl"-JH 
SAG SAG 

A A 

c c 

A A 

c c 

A A 

i1 
:11 t 11 : 111111: 

150 170 175 200 225 250 
DROPUIRE SPAN LENGTH (FT) 

TABLE G 
HEAVY LOADING AREA 

DROP WI RE ABOVE PLACING WI RE MAINTAINING WIRE 

NORMAL MINIMUM NORMAL MINIMUM 
POUER SERVI CE DROPS OR SAG SAG SAG SAG 

POWER LINE WIRES 
lOO VOL TS OR LESS A B c c 

TROLLEY CONTACT UI RES 
750 VOLTS OR LESS (NOTE 1) D E F F 

DROP UI RE BELOW 
FOREIGN GUYS, C.-JNICATION CAB LES (NOTE 2) c c c c 
NEON SIGN F F F F 

DROP UIRE ALONGSIDE 
NEON SIGN .. c c c c . 

NOTES, 
1. PLACE WIRE GUARD AT POINT Of CROSSING. 

2. SPAN LENGlH OF FOREIGN CABLE NOT OVER 175 FEET. 

25 100 125 150 175 
DROP UIRE SPAN LENGTH (FEET) 

TCI Library: www.telephonecollectors.info



TABLE H 
PLACING DROP WIRE IN MEDIUM LOADING AREA 

WITH MINIMUM SAG 

DETERMINING CLEARANCE REQUIRED 
IDENTIFY THE REFERENCE LEmR (A, B, C, ETC) 
ASSOC IATED WliH TI-IE JOB CCK>ITION. 

IF THE DROP WIRE CROSSES ABOVE A P\J6LIC 
ROAD (POLE NOT WI THIN 50 FT) lliE 
REFERENCE LEmR WOULD BE C. 

LOCATE THE VERTICAL LINE OF lliE DROP 
WIRE SPAN LENG TH . 

IF THE DROP WI RE SPAN OVER THE PUBLIC 
ROAD IS 200 FT, IDENTI FY lliE VERTICAL 
LI NE OF THE 200 FT SPAN LENG TH . 

THE REQUIRED CLEARANCE HEI GHT IS THE POINT 
i.t<ERE LINE C AND LINE 200 INTERSECT. 

REFER HORIZONTALLY TO THE CLEARANCE 
(FEET-INCHES ) HEIGHT REQUIRED. 

DROP WI RE CROSSING ABOVE 

RAILROAD TRACKS 
GENERALLY 
SPEC I Al CASE (FIG. 2) 

PWL/C ROADS 
GENERALLY* 
POLE AT ROADS EDGE (WI TH IN 50 FT 
OF FAR EDGE [FIG. 4 ]) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WI TH IN 50 FT 
Of FAR EDGE [F IG. 4 Jl 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WITHIN 50 FT 
Of FAR EDGE [FIG. 4]) 

FLAT ROOF BUILDING 

PEAK ROOF BUILDING OR BILLBOARD 

NEON SIGN 

DROP WIRE RUNNING ALONG 

PUBL IC ROAD 
MAJOR OVERHANG (FIG. 5) 
MINOR OVERHANG (FIG . 5) 

URBAN 
RURAL (LIGHT TRAFFI C) 

NO OVERHANG 
BACK OF OBSTRUCT! ON (Fl G. 6) 
NOT BACK Of oosrnucn ON (FIG. 7) 

PUBLIC ALLEY 

* THE CLEARANCE OVER RESI DENTIAL STREETS 
MAY BE REDUCED 2 FEET AT THE EDGE Of THE 
ROAD IF REQUIRED CLEARANCE IS OBTAINED 
AT THE CENTER OF THE ROAD. SEE FIG . 3. 

NOTE: 

REF 

A 
B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

lf.JST BE SUfPORTED ON 6M STRANO FOR SPANS OVER 125 FT. 
NOT REC<M<ENOED FOR SPAN LENGTHS OVER 250 FT. 

ISS 2, SECTION 462-070-015 

SPAN LENGTH (FEET) 

200 250 300 
2B 26 

J 27 27 
(SEE NOTE) 

26 I 
I (Sf.~ NOTE) 25 

20 

/ L.---

v M -19 

0 
18 

17 

v > 16 

/ Q ~ 

15 

N -
14 

p 

12 

~ 
__........ 

v H 
10 

I OR O 

. 

J 
2 
200 250 

26 

25 

20 -
19 -
18 

17 -
16 -
15 -
14 

12 
......... 

11 

10 

300 

SPAN LENGTH (FEET) 
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SECTION 462-070-015 

DETERMINING CLEARANCE REQUIRED 

TABLE I 
PLACING DROP WIRE IN HEAVY LOADING AREA 

WITH NORMAL SAG 

100 

25 

SPM LEllGTH (FEET) 

150 200 
A Oii 8 

250 

25 IDENTIFY ll-iE REFERENCE LETTER (A, B. C, ETC ) 
ASSOCIATED WI TH lHE JOB COMJI TION. ISEE HOTEi 

IF Tl<E DROP WI RE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WI Tl<I N 50 FT) Tl<E 
REFERENCE LETTER WOULD BE C. 

LOCATE THE VERTICAL l I NE OF THE DROP 
\.llRE SPAN LENG Tl-1 . 

IF 11-IE DROP WIRE SPAN OYER lHE PUBLIC 
ROAD I S 200 FT . IOENTI FY THE VERT! CAL 

LI NE OF Tl-IE 200 FT SPAN LENG 1H. 

ll-iE REQUtREO -CLEARANCE HEIGHT IS THE POINT 
I.HERE LINE C AOO LINE 200 INTERSECT. 

REFER HORI Z<»!TALLY TO THE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED . 

DROP WIRE CROSSING ABOVE 

RA I LROAO TRACKS 
GENERAL LY 
SPEC I Al CASE ( FI G. 2) 

POOL I C ROADS 
GENERALL Y * 
POLE AT ROADS EOGE (W lll<IN 50 FT 
OF FAR EOGE [FI G. 4 )) * 

Pt.BL IC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WllHIN 50 FT 

OF FAR EDGE [FIG. 4)) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROAOS EOGE (WI Tl<IN 50 FT 
OF FAR EDGE [FIG . 4 ]) 

FLAT ROOF BUILDING 

PEAK ROOF BU ILD ING OR BILLBOARD 

NEON SIGN 

DROP WIRE ROONING ALONG 

PUBLI C ROAO 
MAJOR OVERHANG (FIG . 5) 
Ml NOR OVERHANG (FIG . 5) 

UllBAH 
RURAL (LIGHT TRAFFI C) 

NO OYERHAHG 
BACK OF OBSTRUCTION (FIG . 6) 
NOT BACK OF <JISTR\JCTION (FIG . 7 ) 

PUBLIC ALLEY 

* THE CLEARANCE OYER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT Tl<E EDGE OF THE 
ROAD IF REQUIRED CLEARANCE IS <JITAINED 
H THE CENTER OF THE ROAD. SEE FIG . 3. 

NOTE : 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 
p 

Q 

llJST BE SUPl'ORTEO ON 61< STRAllJ FOR SPAHS OYER 100 FT. 
NOT RECCJKll>ED FOR SPAH LENGTHS OVER 175 FT. 

Page 14 

22 

21 

20 

19 

18 
L,...-

17 

16 

i---

/ 

L,...-

10 --
--
--,, 

-
100 

24 

/ 

/ 
/ 22 

C OR L / 
21 

/ IY ~ 20 

~ ~ ~ / / 19 

p- / 
18 

/ Q ...... ~ 17 

/~ / 
::;----

/ 
/ 16 

fo :;..-- /" - ~ 15 -- _,,/ --7 
/ 14 -- / 

/ 1 

~ 
............ 1 

/ ___ / 
.,,,..... 

11 

~ 
10 

/ ---
/ 

,,...,.,.,. ·K 

l.,.J.----i..--
150 200 

SPAH LENGTH (FEET) 

4 

-

z 
250 
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TABLEJ 
PLACING DROP WIRE IN HEAVY LOADING AREA 

WITH MINIMUM SAG 

OETEAMINING CLEARANCE REQUIRED 
IDENTIFY THE REFERENCE LETTER (A, B, C, ETC) 
ASSOCI ATED WITH THE JOB C<NllTICW . 

IF THE DROP WIRE CROSSES ABOVE A PU!LIC 
ROAD (POLE NOT WITHIN 'iO FT) THE 
REFERENCE LETTER WOULD BE C. 

• LOCATE lliE VERTICAL Lt NE OF 'THE DROP 
WI RE SPAN LENGll-1. 

IF THE OROP WIRE SPAN OVER THE PUBLIC 
ROAD IS 200 FT, IDENTIFY rnE VERTICAL 
LI NE OF THE 200 FT SPAN LENG TH . 

THE REQUIRED CLEARANCE HEIGHT IS THE POINT 
loaiERE LI NE C ANJ LI NE 200 INTERSECT. 

REFER HORIZCWTALLY TO THE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED . 

DROP WIRE CROSSING ABOVE 

RA I LROAO TRACKS 
GENERALLY 
SPEC I AL CASE (FIG. 2) 

PUBLIC ROADS 
GENERALLY* 
POLE AT ROADS EDGE {WI lH IN 50 FT 
OF FAR EDGE [FIG. 4)) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WI "THIN 50 FT 
OF FAR EDGE [FIG . 4 ]) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE ( WI TH I N 50 FT 
OF FAR EDGE [F IG. 4]) 

FLAT ROOF BUI LOING 

PEAK ROOF BUILDING OR Bl LLBOARO 

NEON SIGN 

DROP WIRE RUNNING ALCWG 

PUBLIC ROAD 
MAJOR OVERHANG (FIG . 5) 
MINOR OVERHANG (FIG . 5) 

URl!AN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF <ESTRUCT I ON (FIG. 6 ) 
NOT BACK OF OBSTRUCTICW ( FIG . 7 ) 

PUBLIC ALLE Y 

* THE CLEARANCE OVER RESIDENTIAL STREE TS 
MAY BE REDUCED 2 FEET AT THE EDGE OF THE 
ROAD IF REQUIRED CLEARANCE I S OBTAINED 
AT THE CENTER OF THE ROAD. SEE FIG. 3 . 

NOTE : 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

l«JST BE SUPPORTED CW 614 STRANO FOR SPANS OVER 100 FT. 
NOT REC<M!fll>EO FOR SPAN LENGTHS OVER 1'i0 FT. 

155 2, SECTION 462-070-015 

• SPNI LENGTH (FEET) 

·100 1'i0 200 
25;-~A:.· .::,.:1~--~-......,; 25 

' (SEE NOTE) 

100 1'i0 
SPAN LElliTH (FEET) 
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SECTION 462-070-015 

TABLE K 
DROP WIRE MAINTENANCE CLEARANCES FOR 

MEDIUM LOADING AREAS -
WI RES WITH MINIMUM SAG 

DETERMINING CLEARANCE REQUIRED 

!OENTI FY THE REFERENCE LETTER {A, B, C, ETC} 
ASSOCIATED WITH THE JOB CONDITION. 

IF lHE DROP WIRE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WI TIH N 50 FT) Tl<E 
REFERENCE LETTER WOULD BE C. 

LOCATE TI-IE VERT \ CAL LI NE OF THE DROP 

\./IRE SPAN LENGTH. 
IF THE OROP Wt RE SPAN OVER THE PUBLIC 
ROAD IS 200 FT , I DENTIFY niE VERTICAL 

l I NE OF THE 200 FT SPAN LENG TH. 

THE REQU I RED CLEARANCE HE I GHT I S THE POINT 
™ERE L I Nt CANO L I NE 200 INTERSECT. 

REFER HOR \ lONTALl Y TO l'HE CLEARANCE 
{FEET- I NCHES) HE I GHT REQU I RED. 

DROP \./I RE CROSS I NG ABOVE 

RA I LROAD TRACKS 
GENERALLY 
SPEC I AL CASE (Fl G. 2) 

PUB l I C ROADS 

GENERALLY * 
POLE AT ROADS EDGE (W I TH I N 50 FT 

OF FAR EDGE [F l G. 4]) * 
PUBLIC ALLEYS 

GENERALLY 
POLE AT ROADS EDGE (W I THIN 50 FT 

OF FAR EDGE [F I G. 4 ]) 

RES I DENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (W I TH I N 50 FT 

Of FAR EDGE [F I G. 4]) 

FLAT ROOF BUILDING 

PEAK ROOF BU I LDING OR BILLBOARD 

NEON SIGN 

DROP \.l l RE RUNNING ALONG 

PUBLIC ROAD 
MAJOR OVERHANG (FIG. 5) 
Ml NOR OVERHANG (F I G. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 

BACK OF OOSTRUCTION (FIG. 6) 
NOT BACK Of OOSTRUCTION (FIG. 7 ) 

PUBLIC ALLEY 

* TI-IE CLEARANCE OVER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT THE EDGE OF THE 
ROAD I F REQU IRED CLEARANCE lS OOTAlNED 
AT TI-lE CENTER OF TI-IE ROAD. SEE FIG. 3. 

NOIT: 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

"-!ST BE SUPPORITO ON 6M STRANO FOR SPANS OVER 125 FT. 
NOT RECOMMEMJED FOR SPAN LENGTHS OVER 250 FT. 
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SPAN LENGTI< (FEET) 

200 250 

"' w 

27 

26 

25 

24 

2' 

20 

19 

18 

17 

16 

~ 15 

' 
~ 14 
;'. 

10 

·B 

5 

4 

' 

• 
'(SEE NOIT) 

• 
' ( SEE NOIT) 

/ 
,,,....,, 

/ 
,,,,,-

v ,,..-

_..... ~ 

--~ D 

..-~ 

-L..%-" 

--> 
p 

..-µ...-

H 

11 OR 0 

K 

J 

26 

25 

2, 

20 

19 

1B 

17 

16 

1 5 

14 

12 

11 

10 

4 

200 1250 500 

'SPAN LENGlH (FEET) 
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TABLE L 
DROP WIRE MAINTENANCE CLEARANCES FOR 

HEAVY LOADING AREA -

DETERMINING CLEARANCE REQUIRED 
IDENTIFY Tl<E REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED WlTH THE JOB CONDITION. 

IF Tl<E DROP WIRE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WITl<IN 50 FT) Tl<E 
REFERENCE LETTER WOULD BE C. 

LOCATE THE VERT! CAL l I NE OF 11-IE DROP 
WIRE SPAN LENGlli. 

IF lHE DROP WI RE SPAN CNER THE PUBLIC 
ROAD IS 200 FT, IDENTIFY THE VERTICAL 
LINE OF THE 200 FT SPAN LENGTH. 

ll-IE REQUIRED CLEARANCE HEIGHT IS THE POINT 
\..l-IERE LINE C AND LINE 200 INTERSECT. 

REFER HOR I ZONTALL Y TO THE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED. 

DROP WI RE CROSS I NG ABOVE 

RA I LROAD TRACKS 
GENERALLY 
SPEC I AL CASE (FIG. 2) 

PUBLIC ROADS 
GENERALLY * 
POLE AT ROADS EDGE (WITI-llN 50 FT 
OF FAR EDGE [FIG. 4]) * 

PUBLIC ALLEYS 

GENERALLY 
POLE AT ROADS EDGE (WI lH1N 50 FT 
OF FAR EDGE [FIG. 4 ]) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WI THIN 50 FT 
OF FAR EDGE [FIG. 4 ]) 

FLAT ROOF BUILD1NG 

PEAK ROOF BU I LO I NG OR Bl LLBOARO 

NEON SIGN 

DROP WIRE RUNNING ALONG 

PUBLIC ROAD 
MAJOR OVERHANG (FIG. 5) 
MI NOR OVERHANG (FIG. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF OOSTRUCTION (FIG. 6) 
NOT BACK OF OOSTRUCTION (FIG. 7) 

PUBLIC ALLEY 

* lHE CLEARANCE OVER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT Tl<E EDGE OF lHE 
ROAD IF REQUIRED CLEARANCE IS OOTAINED 
AT lHE CENTER OF Tl<E ROAD. SEE FIG. 3 . 

NOTE: 

WIRES WITH NORMAL SAG 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

ll!ST BE SUPPORTED ON 6M STRAND FOR SPANS OVER 100 FT. 
NOT RECCM4EMlED FOR SPAN LENGTHS OVER 175 FT. 

"' 
~ 
' 

I-

~ 
~ 

~ 
~ 

~ 

155 2, SECTION 462-070-015 

SPAN LENGlll (FEET) 

150 200 250 

25•~{~5E~E .. NO-TE~),_.,----..---.25 

24·1----+--+---4----124 

22 22 

21 

20 

19 

1B 

17 

16 

15 

5 

K 4 

' 
~ 

150 200 250 
SPAN LENGlll (FEET) 
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SECTION 462-070-015 

TABLEM 
DROP WIRE MAINTENANCE CLEARANCES FOR 

HEAVY LOADING AREA -
WIRES WITH MINIMUM SAG 

DETERMINING CLEARANCE REQUIRED 
IDENTIFY THE REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED WI TH THE JOO COOi TION. 

IF THE DROP WIRE CROSSES A80\IE A PUBLIC 
ROAD (POLE NOT WITHIN 50 FT) THE 
REFERENCE LETTER WOULD BE C. 

LOCATE THE VERTICAL LINE OF THE DROP 
WIRE SPAN LENGTH. 

IF 1ttE DROP WIRE SPAN DI/ER THE PUBLIC 
ROAD IS 200 FT, IDENTIFY THE VERTICAL 
LI NE OF ll<E 200 FT SPAN LENG 11<. 

• THE . REQUIRED CLEARANCE HEIGHT IS ll<E POINT 
lliERE LINE C ANO LINE 200 INTERSECT. 

REFER HORIZONTALLY TO ll<E CLEARANCE 
(FEET-INCllES) llEIGllT REQUIRED . 

DRCP \.llRE CROSSIN; ABOVE 

RA I LROAD TRACKS 
GENERALLY 
SPEC I AL CASE (FIG. 2) 

PL6L IC ROADS 
GENERALLY * 
POLE AT ROADS EDGE (WI ll<IN 50 FT 
OF FAR EDGE (FIG. 4 ]) * 

P\JllLI C ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WI TH I N 50 FT 
OF FAR EDGE [FIG. 4]) 

RES\OEKT\'-l ORWEWt\YS 
GENERALLY 
POLE AT ROADS EDGE (WI THIN 50 FT 
OF FAR EDGE [FIG. 4)) 

FLAT ROOF BUILDING 

PEAK ROOF BUILOING OR BILLBOARD 

NEON SIGN 

DROP WIRE RUNl<ING ALONG 

PL6LIC ROAD 
MAJOR DllERHANG (FIG. 5) 
MINOR D\IERHANG (FIG. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO D\IERHANG 
BACK Of 005111\JCTION (FIG. b) 

NOT BACK Of OOSTRUCTION (FIG. 7) 

PUBLIC ALLEY 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

" N 

0 
p 

Q 

* THE CLEARANCE DI/ER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT THE EDGE Of ll<E 
ROH> IF REQUIRED CLEARANCE IS OOTAINEO 
AT THE CENTER Of ll<E ROAD . SEE FIG. 3. 

NOTE , 

Pa .. 18 
11 Pa .. s 

ltJST BE SOPPORTEO ON 6M STRANO FOR SPANS DI/ER 100 FT. 
NOT REC<JKNOED FOR SPAN LENGll<S DI/ER 150 FT. 

•SPAN LENGll< (FEET) 
125 150 200 
2' A 25 

(SEE tdrE) 

2't---+--i--;2' 

22.r----t--,---122 

-' 

' •K 

' 
,, 

' 
... 

2 
125 '150 200 

•SPAN LElfilH (FEET) 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 462-200-200 
Issue 5, June 1975 

SPLICING DROP AND BLOCK WIRING 

CONTENTS PAGE 

1. GENERAL 

2. DESCRIPTION OF SINGLE TUBE BRASS 
SLEEVES 

3. SPLICING DROP WIRE TO DROP WIRE 2 

4. SPLICING BLOCK WIRE TO BLOCK WIRE 4 

5. SPLICING BLOCK WIRE TO DROP WIRE 5 

1. GENERAL 

1.01 This section covers methods for splicing drop 
and block wires, using single tube brass 

sleeves pressed on with a sleeve presser. 

1.02 This section is reissued to include information 
on F drop wire and to include splicing 

information using AMP® drop wire splice. 

1.03 Observe the following general rules when 
splicing insulated drop and block wires. 

• Exercise care to avoid nicking the conductors 
when removing the insulation. 

• Thoroughly clean the skinned conductor ends 
before inserting into the brass sleeves. 

• Splice tracer conductor to tracer conductor 
and plain conductor to plain conductor. 

• When a splice is to be placed in a wire 
span , exercise care in splicing so as to 
equalize the tension in the conductors as 
near as possible. 

• Thoroughly tape all splices. 

1.04 For convenience in describing splicing 
procedures covered in these instructions, 

the wires to be spliced shall be referred to as pair 
No. 1 and pair No. 2. 

@ Amp Telecom Division, Harrisburg, Pa. 

2. DESCRIPTION OF SINGLE TUBE BRASS SLEEVES 

2.01 S brass sleeves: These sleeves are single 
brass tubes having bore diameters the same 

size throughout their length. The centers of the 
sleeves are indented to ensure insertions of the 
proper lengths of conductor ends. A color band 
marking 1/8 inch in width is applied around the 
sleeve to identify the size. 

2.02 Combination S brass sleeves: These sleeves 
are similarly constructed from single brass 

tubes. There are two different bore diameters in 
these sleeves, each extending through half the 
sleeve length. Two color band markings 1/8 inch 
in width are used to distinguish these sleeves. 

2.03 The available sleeve sizes, associated color 
band markings, and type of wire few which 

they are intended in drop and block wiring are 
indicated in Table A. 

TABLE A 

TYPE OF 
SLEEVE 

S Brass 

Combination 
S Brass 

TYPES OF S BRASS SLEEVES 

COLOR BAND 
LENGTH 

SIZE 
(INCHESI 

032-025 None 1 

045-040 Black 1-7/8 

045 - 040 x 032 Black-Gray 1 

045 - 040 x 064 Blue-Black 1-7/8 

© American Telephone and Telegraph Company, 1975 
Printed in U.S.A. 

TYPE OF 
WIRE 

Block 

Drop 

Drop to Block 

Drop to Bridle or 
C Rural Wire 

Page 1 
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SECTION 462-200-200 

3. SPLICING DROP WIRE TO DROP WIRE 

3.01 • Splice F drop wire using S brass s leeves 
as follows: 

Note: C drop wire may be sp li ced in a 
similar manner. 

(1) Slide drop wire pair No. 1 halfway into jaws 
of diagonal pliers and cut insulation web as 

shown in Fig. 1. 

~ 
I 

PAIR NO. I 

I 
SLIT WEB I 

- APPROXIMATELY-.... 
2-1/2 IN . 

I 
045-040 S BRASS SLEE V E 

Fig. 1-Slitting Insulating Web 

(2) Nick insulation circumferentially 15/16-inch 
from end (Fig. 2). Do not nick conductors. 

Fig. 2-Nicking Insulation 

Page 2 

(3) Crush the 15/ 16-inch length of insulation 
betwee n the handles of diagonal pliers 

(Fig. 3). 

/ ./ . .. 
~· / - . 

' 

Fig. 3-Crushing Insulation 

(4) Remove insulation, clean conductors with 
diago nal pliers , and install brass sleeves 

(Fig. 4). 

INSULATION FROM 
CONDUCTORS WITH 
DIAGONAL PLIERS 
PULL AWAY FROM 
THE BODY 

OOLOR 
BAND STOP 

045-040 
S BRASS 
SLEEVE \ 

SLIP BRASS 
SLEEVE ON 
CLEANED 
OONDUCTOR 
UP TO SlOP 

REMOVE 
CRUSHED 
INSULATION 

Fig. 4-Remaving Insulation and Installing Brass 
Sleeve (Drap Wire) 

(5) Treat conductors of pair No. 2 as described 
for pair No. 1 in Steps (1) through (3). 

(6) Re move insulation from pair No. 2 and 
matching tracer conductors, insert conductors 
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of pair No. 2 into sleeves of pair No. 1. Crimp 
lightly with sleeve presser to hold in place 
(Fig. 5). 

Fig. 5-lnstalling Pair No. 2 

(7) Crimp each sleeve six times (approximately 
1/16 inch intervals) and apply DR tape as 

shown in Fig. 6. 

N ote: Where drop wire splice will fa ll in a 
drop wire span, the spliced conductors should 
be of equal length to equalize tension between 
the conductors. Pull and straighten the spliced 
conductors. If one conductor is shorter than 
the other, lengthen the shorter one by pressing 
one or more of the unpressed portions of the 
sleeve until equalization is obtained. 

ISS 5, SECTION 462-200-200 

Fig. 6-Applying DR Tape After Crimping Sleeves 

(8) Wrap entire splice with vinyl tape starting 
at the center of the splice, wrapping to one 

end (Fig. 7). Reverse direction, wrap to the 
other end; reverse direction again and end 
wrapping at the center .• 

I 
TWO HALF-LAPPED 
LAYERS OF VINYL TAPE 

Fig. 7-Completed Splice (Drop to Drop) 

Page 3 
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3.02 • Splice F drop wire using AMP@ drop wire 
splice as shown in Fig. 8 .• 

3/4 IN OUTER JACKET 
(NOTE 21---

- j t- F DROP 

::: 
CLAMP BOLT 
(TIGHT EN WITH 
DISPOSABLE TOOL) 
PACKAGED WITH 

SPLICE~ 
RUBBE R WIRE 

WtRE 

-1 / 1-
• IN SEPA RAT ION 
!NOTE I ) 

GASKET \ 
RIDGE 

ff 
cu r INSULATION 
WEB I-INCH 

CU T 
CORNERS .,. 

GR IPPER 
AN O MAST IC 
SEALANT 

SPACER (REMOVE (NOTE II 

AND DISCARD 
AFTER WIRE S 

!BOTH f:.N DSI ARE INSER TED! 

NOTES 
I. GAGE MARKS, l · INCH APART, AR!'.: FOUND Ofll SIDf OF SPLICE 

HOUSING MARKED " RIB ~ 

2 RE MOVE APP ROX 314 IN OF OUT ER JACKET ON C DROP WIRE 

( I) DROP WIRE PREPARATION 

z DROP W' RE WITM R'OGE TRACER S 
TURNf O TO SIDE MAR;.;E Q ·•R IB" PASS OVER 

GRt?PER ANO SEALANT ANO UNDE R SPACER 

UNT IL WIRE BOTTOMS. 

(2) DROP WIRE INSERTION 

REMOVE ANO DISCARD SPAC ER , SOUH.ll HOUSIN GS roGETH fR 
AND TIGHTEN WITH PACKAGED TOCX OR 7116 IN WRENCH 
IDO NOT USE ~-UPE TOOl,.l UNT IL RUBBER G•'.SKET 
PROTRUDES APPROX \/16-I N FROM BOTH SIDES or HOUS IN G 

(3) COMPLETED SPLICE 

Fig. 8-Splicing Drop Wire with Amp Drop Wire Splice 
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4. SPLICING BLOCK WIRE TO BLOCK WIRE 

4.01 • Splice block wire to block wire as follows: 

(1) Cut ends of block wire making sure conductors 
are eve n. Nick insulation 112 inch from 

end exercis ing care not to nick conductors. 
Remove insulation, clean conductors with diagonal 
pliers and install brass sleeves (Fig. 9). 

032-02!! 
S BRASS SLEEVE-~ 

Fig. 9-Removing Insulation and Installing Brass 
Sleeve (Block Wire) 

(2) Crimp s leeves as in 3.01 (7) and apply DR 
tape and vinyl tape as described in 3.01 (8) 

and Fig. 10 .• 

NOTES : 

HALF- LAPPED LAYER 
OF DR TAPE AROUND 
EACH CONDUCTOR 

/NOTE 2 

H PAIR NO. 

TWO HALF - LAPPED 
L AYERS OF V INYL TAPE 
OVER ENTIRE SPLICE 

I. EXTEND DR TAPE 3/4 - INCH BEYOND EACH END OF SLEEVE 

2 . EXTEND VINYL TAPE 3/ 4 - INCH BEYOND ENOS OF DR TAPE 

Fig. 10-DR Tape and Vinyl Tape Applied 
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5. SPLICING BLOCK WIRE TO DROP WIRE 

Caution: Splice block wire only f,o unexposed 
drop wire or to drop wire on the station 
side of a fuseless protector. 

5.01 Splice block wire to drop wire as follows: 

(1) Prepare the ends of drop wire (pair No. 1) 
and the ends of block wire (pair No. 2) as 

described in Parts 3 and 4. 

(2) Match tracer conductors and insert skinned 
ends of pairs 1 and 2 into the proper bores 

of 045-040 x 032 combination S brass sleeves. 
Crimp the sleeves slightly with diagonal pliers 
to restrain the conductors from slipping out. 

(3) Starting 1/16 inch from one end of a sleeve, 
press each sleeve four times with the sleeve 

presser. See Fig. 11. 

LARGE 
BORE 

COLOR 
BAND 

SMALL 
BORE 

F DROP WIRE> > 
& 6 I 

> PAIR NO. I I 
045-040X032 
COMBINATION 
S BRASS SLEEVE 

BLOCK WIRE 

j -PAIR NO. 2 

Fig. 11-Sleeves Installed (Drop to Block) 
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(4) Wrap each joint with a single half-lapped 
layer of 3/4-inch DR tape. 

(5) Wrap the entire splice with two half-lapped 
layers of D or F vinyl tape. Start at the 

center of the splice, wrap to 3/4 inch beyond 
the end of the DR tape, then reverse the direction 
of wrap to 3/ 4 inch beyond the end of the 
opening, reverse direction again and end the 
wrapping at the center of the splice. See Fig. 12. 

HALF-LAPPED LAYER OF OR TAPE 
AROUND EACH CONDUCTOR WITH 
TWO HALF-LAPPED LAYERS OF 
VINYL TAPE OVER ENTIRE SPLICE 

PAIR NO. I ~ PAIR NO. 2 

NOTE 2~NOTE I NOTE l~NOTE 3 

NOTE : 
L EXTEND ONE HALF-LAPPED LAYER OF OR TAPE 3/4 IN . 

BEYOND ENDS OF SLEEVES. 

2 . EXTEND VINYL TAPE 3/ 4 IN . BEYOND ENO OF OPENING. 

3 . EXTEND VINYL TAPE 3/4 IN. BEYOND ENO OF OR TAPE . 

Fig. 12-Completed Splice (Drop to Block) 

Page 5 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 462-400-200 
Issue 4, May 1974 

DROP AND BLOCK WIRING 

STRINGING SAGS FOR DROP WIRE 

1. GENERAL 

1.01 This section covers the normal and minimum 
sags for C and F drop wire. 

1.02 This section is reissued to include reference 
to F drop wire which replaces C drop wire. 

1.03 Table A gives normal stringing sags to which 
C or F drop wire should be strung. Workman 

on poles can obtain these sags with normal hand 
pulling. However, if normal stringing sags will not 
provide adequate ground clearances, use minimum 
stringing sags. 

1.04 Table B indicates the mm1mum stringing 
sag to which C or F drop wire can be strung 

where ground clearances under the spans are 
controlling. These smaller sags result in higher 
stringing tensions in the wire and hence pulling 
tools are required to enable workmen to pull the 
wire up to tension. 

1.05 Both Tables A and B indicate the approximate 
final unloaded sags which C or F drop wire 

will develop after being subjected to wind and ice 
storms. To avoid the necessity of resagging drop 
wire after storms to comply with ground clearance 
requirements, allowance shall be made in selecting 
heights of attachments on poles and houses to care 
for sag increases from stringing to final conditions. 
Such sag increases between stringing sags and 
final sags are shown in Tables A and B. 

1.06 Sag increases shown in Tables A and B are 
the maximum amounts which develop at 

midspan only. These amounts decrease as you 
approach the supporting attachments of the drop 
wire span. Table C indicates the percentage of 
total sag at 5 percent intervals along the span. 

1.07 In span-clamp-to-house spans, string drop 
wire with a tension which will not pull the 

aerial cable out of line. If this is not practical 
then distribute the drop from a pole. 

TABLE A 

NORMAL STRINGING SAGS FOR C OR F DROP WIRE 
IN POLE-TO-POLE AND POLE-TO-HOUSE SPANS 

APPROX 
FINAL SAG 

STRINGING UNLOADED 
INCREASE 

FROM 
SPAN SAG 

STRINGING 
LENGTH FOLLOWING 

APPROX STORM 
TO FINAL 

SAG 
TENSION LOAOING CONDITION 

FT FT IN LB FT IN FT IN 

HEAVY LOADING AREA 

50 
(or less) 0 6 30 0 6 

75 1 0 1 0 
100 1 9 2 0 0 3 
125 2 10 3 4 0 6 
150 4 0 4 10 0 10 
175 5 6 6 7 1 1 
200 7 0 8 6 1 6 
225 9 0 10 10 1 10 
250 11 2 13 4 2 2 

MEDIUM AND LIGHT LOADING AREAS 

50 
(or less) 0 6 30 

75 1 0 
100 1 9 Same 

No 125 2 10 as In-150 4 0 Stringing 
175 5 6 Sags creases 

200 7 0 
225 9 0 
250 11 2 

Note: On spans over 250 feet - Use minimum 
stringing sags shown in Table B. 

2. NORMAL STRINGING SAGS FOR C OR F DROP 
WIRE 

2.01 String C or F drop wire to the sags indicated 
in Table A in all pole-to-pole and pole-to-house 

spans except in those cases where adequate ground 

© American Telephone and Telegraph Company, 197 4 
Printed in U.S.A. Page 1 
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TABLE B 

MINIMUM STRINGING SAGS FOR C OR F DROP WIRE 
IN POLE-TO.POLE AND POLE-TO-HOUSE SPANS 

APPROX 
SAG 

FINAL 
SPAN 

STRINGING 
UNLOADED 

INCREASE 

LENGTH SAG 
FROM 

FOLLOWING 
STRINGING 

APPROX STORM 
TO FINAL 

SAG 
TENSION LOADING 

CONDITION 

FT FT IN LB FT IN FT IN 

HEAVY LOADING AREA 

50 
or less) 0 3 50 0 5 0 2 

75 0 7 0 10 0 3 
100 1 0 1 5 0 5 
125 1 7 2 3 0 8 
150 2 3 3 7 1 4 
175 3 0 5 0 2 0 
200 4 0 7 0 3 0 
Over 

tlOO ft-
~lame as 
Table A 

MEDIUM LOADING AREA 

50 
or less) 0 3 50 0 3 

75 0 7 0 7 
100 1 0 1 0 
125 1 7 1 7 
150 2 3 2 4 0 1 
175 3 0 3 2 0 2 
200 4 0 4 4 0 4 
225 5 0 5 5 0 5 
250 6 0 6 5 0 5 
275 7 6 8 0 0 6 
300 9 0 9 6 0 6 

LIGHT LOADING AREA 

50 
or less) 0 3 50 

75 0 7 
100 1 0 
125 1 7 Same No 
150 2 3 as In-
175 3 0 String-
200 4 0 ing Sags 

creases 

225 5 0 
250 6 0 
275 7 6 
300 9 0 

Page 2 

TABLE C 

AMOUNT OF SAG "T 5 PERCENT INTERVALS 
ALONG SPAN 

POINTS ALONG TOTAL 
%OF MAX.SAG LENGTH OF SPAN 1%1 

5-95 19.5 
10-90 36.5 
15-85 51.0 
20-80 64.0 
25-75 75.0 
30-70 84.4 
35-65 91.3 
40-60 96.0 
45-55 98.9 
50-50 100.0 

clearances can only be provided with the use of 
the minimum stringing sags shown in Table B. 
Your supervisor will advise the storm loading to 
be assumed for the area concerned. 

2.02 Wire expands to become longer in hot weather 
and contracts to shorten in cold weather. 

The effect becomes more noticeable as span lengths 
increase. In order to compensate for this effect, 
when drop wire spans exceed 100 feet and the 
temperature is below 32"F, reduce the sags shown 
in Table A by 4 inches. 

3. SAGGING DROP WIRE TO NORMAL STRINGING 
SAGS 

3.01 The sag of drop wire in pole-to-house or 
pole-to-pole span is indicated in Fig. 1 and 2. 

LINE OF SIGHT 

AT~~~~~~~TS CROP 

.L i r:-:~~-~-o.,;-;.,;:._\.;:.;;-:...:-:.:-::.;-:...::.:-rr-=--=--=-:..:·zw-::.;.~::.;E~-... -,.,,-=--=-=-~ 
f - - ""p~;ALLELING 
S LINE OF SI GHT 

!+------- SPAN LENGTH-----_,,,, 

Fig. 1-Drop Wire Attachments on Same Level 
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.L 
t 
s 

LINE Of SIGHT 
THR OUGH DR OP 

ATTACHMENT S WIRE ___ \ _____ sr ___ -- --= =-=--
- - ~PARALLELING 

LI NE OF SIGHT 

!+---- --- SPAN LENGTH------

Fig. 2-Drop Wire Attachments on Different Levels 

3.02 Since the normal stringing sags given in 
Table A are used only in locations where 

ground clearance is readily obtained, it is satisfactory 
to estimate the amount of sag given to drop wire. 

4. MINIMUM STRINGING SAGS FOR C ORF DROP 
WIRE 

4.01 The mm1mum stringing sags to which C or 
F drop wire should be strung are indicated 

in Table B. These sags should be used where they 
provide the only means of obtaining required ground 
clearances under drop wire in spans. 

ISS 4, SECTION 462-400-200 

4.02 In order to compensate for the effects of 
temperature (mentioned in 2.02) ,the sags 

shown in Table B shall be reduced by 5 inches 
when drop wire spans exceed 100 feet and the 
temperature is below 32"F. 

4.03 The minimum sags shown in Table B require 
a stringing tension of 50 pounds which is 

more than workmen on poles can readily pull with 
the normal means of placing drop wire. Therefore, 
when minimum sags are used the wire is tensioned 
with the aid of a drop wire puller. 

5. TENSIONING DROP WIRE TO MINIMUM STRINGING 
SAGS 

5.01 Tensioning of drop wire by means of the 
drop wire puller is accomplished as follows: 

(1) Suspend the drop wire puller on the drive 
hook by means of its hook. Pull up on the 

drop wire handtight and hold it over the drive 
hook with one hand. With the free hand reach 
out and place the wire grip on the drop wire 
at arm's length. This setup for tensioning drop 
wire is shown in Fig. 3. 

INSULATED WIRE GRIP 
DROP WIRE 

DROP W(RE PULLER 

STRAP SNUBBER 

PULLING STRAP 

WEDGE 

Fig. 3-Tensioning Drop Wire 

Poge 3 
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(2) Pull on the drop wire with the drop wire 
puller until the sag corresponds to the 

stringing sag shown in Table B [reduced by 5 
inches where required (see 4.02)). Snub the 
pulling strap with the strap snubber and note 
the ground clearance. For clearances, see Sections 
462-070-015, 462-070-016, 462-070-017. If the 
desired clearance with minimum sag is not 
accomplished, make adjustments by raising 
attachments at either or both ends of the drop 
wire span. 

(3) Place the drop wire clamp loosely on the 
slack drop wire section between the grip 

Page 4 
4 Pages 

,and the pole. Take up the slack in the wire 
and hold while tightening the drop wire clamp 
on the drop wire with the tail wire locating about 
112 inch short of the drive hook. 

(4) Pull on the drop wire and attach the drop 
wire clamp to the drive hook. 

(5) Remove the wire puller by detaching the 
wire grip thereby transferring drop wire 

tension to the drop wire clamp. The drop wire 
puller may then be removed from the drive hook. 

TCI Library: www.telephonecollectors.info



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 462-400-206 
Issue 2, December 1975 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

DROP WIRE 

PLACING, REPLACING, AND LOWERING 

CONTENTS PAGE 

GENERAL 

PRECAUTIONS 2 

PLACING DROP WIRE OVER ROADWAY 3 

No Interference 3 

Tree Interference 4 

PLACING DROP WIRE OTHER THAN OVER 
ROADWAY 6 

Between Building and Pola or Strand 
6 

Between Two Buildings 8 

PLACING DROP WIRE OVER SECONDARY 
POWER SUPPLY 8 

PLACING DROP WIRE OVER TROLLEY WIRES 
(750 VOLTS OR LESS) 8 

REPLACING DROP WIRE 9 

Over Roadway, Secondary Wires, or 
Other Hazards (Not Trolley Wires) 9 

Taut Span 10 

Over Trolley Wires (7SO Volts or lass) 
10 

CONTENTS PAGE 

lowering Wire Span Between Buildings 
11 

LOWERING DROP WIRE SPAN 12 

Crossing Over Secondary Power Wires 
12 

Crossing Over Trolley Power Wires 12 

1. GENERAL 

1.01 This section is revised to incorporate into 
one practice the placement, replacement, or 

removal of a drop wire, under various conditions. 
This section contains information formerly found 
in Sections 460-300-125, 462-400-205, 462-800-311, 
and 462-800-312. 

1.02 In placing a drop wire, the following basic 
principals are to be followed: 

(a) Locate the drop wire reel and lay the wire 
without causing a hazard to pedestrians or 

motorists. 

(b) Raise the drop wire with a handline while 
standing at the ground level whenever the 

drop wire is to cross a roadway or other hazards. 

(c) Wear insulating gloves and other protective 
equipment whenever there is a possibility 

that the drop wire or handline may come in 
contact with power wires. 

8. LOWERING DROP WIRE 10 

HANDLINE METHOD 10 

lowering Wire Span From a Pola or 
Strand . . . . . . . . . • . 10 

1.03 A void placing a drop wire over trolley wires 
(750 volts or less) or secondary power 

conductors if other means of installing the wire is 
practical. Under no conditions shall a drop wire 
be placed over primary supply conductors. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Paga 1 
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1.04 All poles must be visually examined (some 
requi e testing, see Section 620-132-010) 

before climbing or placing a ladder against a pole 
or strand, as described in Section 620-131-010. 
Whenever it is necessary to place an extension 
ladder against a suspension strand, test the strand 
as described in Section 460-300-110. 

1.05 Drop wires shall be placed so that clearances 
specified in Section 462-070-015 are met. 

1.06 In placing or replacing a drop wire, except 
when crossing over a trolley wire, the basic 

concept of having the individual employee control 
the entire work operation has proved to be the 
safest manner to perform this task. 

1.07 On busy or high speed roadways where it 
is impossible to safely place a drop wire, 

obtain the assistance of another employee. In some 
cases, it may be necessary to seek the assistance 
of the local law enforcement agency to control the 
traffic. 

1.08 Whenever it is necessary to alert or divert 
oncoming traffic, or guard any part of the 

work area, place appropriate warning devices as 
described in Section 620-135-010. 

2. PRECAUTIONS 

2.01 Never place a drop wire over primary 
power conductors. 

2.02 Insulating gloves and other protective 
equipment shall be worn by employees when 

performing operations in which the handline or 
drop wire may come in contact with the power 
wires. 

2.03 The handline used for raismg a drop wire 
shall be free from metallic strands and 

preferably shall be dry. 

2.04 When necessary to carry the handline up a 
pole or ladder, secure one end of the handline 

to the B handline carrier (Fig. 1) attached to the 
body belt. The steel loop of the B handline carrier 
is designed to release the handline if it is placed 
under tension, while climbing a pole or ladder. If 
a B handline carrier is not available, double the 
end of the handline back on itself and place the 
loop under the side or back of the body belt, so 
it will be readily released if placed under tension. 

Page 2 

STEEL LOOP 

Fig. 1-B Handline Carrier 

2.05 Never release the drop wire attachment from 
a span while working inside the angle 

formed by the wire. 

2.06 Avoid working from a ladder placed against 
a building with the side rails crossing a wire 

run or in any other position where movement of 
the wire, due to loosening of the attachments, 
would cause an accident. 

2.07 When a drop wire is to be attached to a 
span clamp, place the base of the extension 

ladder on the field side of the suspension strand, 
not in the roadway. If there is no street or 
highway adjacent to the span clamp, place the 
ladder against the strand, opposite from the drop 
wire run to the building. 

2.08 In placing or replacing a drop wire, precautions 
must be taken to ensure that the drop wire 

or handline will not slide along or become disengaged 
from its support. Whenever there is such a 
possibility, place a temporary guide to enclose the 
drop wire by any one of the following methods: 

• At strand-attach an E span clamp. 

• At pole-attach a C bridal ring. 
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• At building attachment-use a short piece 
of ground wire to form a guide loop as 
shown in Fig. 2. 

APPROX. I IN . LOOP 
FOR HANOLINE. 

SHORT LENGTH 
OF GROUND WIRE. 

3 HALF TWISTS 
TO SECURE 
GUIDE LOOP. 

ANGLE SCREW 

APPROX. I IN. LOOP 
FOR HANOLINE. 

DROP WIRE HOOK 

APPROX. I IN, LOOP 
FOR HANOLINE. 

HOUSE BRACKET 

TEMPORARY "S" KNOB. 
OR 2-1/2 IN. NO. 18 
GALV, WOOD SCREW 
AND 7116 IN. X 1 IN. 

ROUND WASHER 

"s" KNOB 

Fig. 2-Temporary Guide Laop 

3. PLACING DROP WIRE OVER ROADWAY 

No Interference 

3.01 When a drop wire is to be placed over a 
roadway free of any interference, place the 

wire in the following manner: 

Caution: Before proceeding with the 
following operation, fasten the inner end 

ISS 2, SECTION 462-400-206 

of the coil of drop wire securely to one of 
the rigid spokes of the drop wire reel. 

(a) Install the building attachment and secure 
the drop wire to this support. Complete 

building run in a standard manner. Keep drop 
wire reel near the building to avoid accidents 
or damage to wire (Fig. 3). 

(b) From the ground level, throw or place a 
handline over the strand, guard arm, drive 

hook, or cross arm so that both ends reach the 
ground, with no excess length in the portion of 
the handline towards the building. After the 
handline is in place, tie it to the base of the 
pole or lower rungs of the ladder to avoid 
interference with pedestrians or vehicles. If it 
is necessary to climb the pole or ladder to place 
the handline, install any drop wire support needed. 

(c) Roll the drop wire reel from the building 
to the edge of the roadway, paying out 

sufficient slack to ensure the wire rests flat on 
the ground. 

(d) When no traffic is approaching, roll the drop 
wire reel across the roadway to the previously 

placed handline, paying out the wire so it rests 
flat on the ground. 

Note: If a metal or hard rubber-tied vehicle 
passes over the wire, return the drop wire 
reel back to the building side of the roadway 
and pull the wire from the roadway. Inspect 
the wire for possible damage and replace or 
repair if necessary. 

(e) Release the handline from the base of the 
pole or ladder. Tie a bowline knot at the 

end of the handline toward the building and 
around the drop wire at the reel as shown in 
Fig. 4. Be careful not to raise the wire on the 
roadway when securing the rope. Take up any 
excess wire on the reel. 

(f) Set the brake of the drop wire reel so that 
when the wire is raised by the handline, 

there will be sufficient tension on the wire to 
enable it to be pulled up to the approximate 
required height in the span over the roadway. 

(g) After checking to make sure the drop wire 
reel is in a stable position and its brake is 

properly set, grasp the free end of the handline. 

Page 3 
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When no vehicles or pedestrians are approaching, 
raise the drop wire as shown in Fig. 5. If it 
is necessary to remove excess slack from the 
span as the wire is being raised, pull the wire 
at the reel end to obtain desired slack. Wind 
excess length of wire on reel. 

(h) After the drop wire has been raised to the 
approximate required height, secure the 

handline to the base of the pole (Fig. 6) or to 
the lower rungs of the ladder. 

(i) Climb the pole or ladder and attach drop 
wire to the pole or strand in a standard 

manner, without removing handline from the 
drop wire. When attaching drop wire to a span 
clamp, the ladder will force the strand out of 
line. Make necessary adjustments to ensure 
proper sag and clearance after the ladder is 
removed. 

(j) Remove handline from drop wire. Cut drop 
wire of sufficient length to reach terminating 

point. Complete connection in a standard manner. 

Tree Interference 

3.02 Placing drop wire through trees shall be 
avoided when practical. However, if trees 

cannot be avoided, proceed in the following manner: 

Caution: Before proceeding with the 
following operation, fasten the inner end 
of the drop wire securely to a rigid spoke 
of the drop wire reel. 

(a) When the tree is located on the same side 
of the roadway as the building: 

(1) Place the drop wire re el on the side 
toward the pole line. If the tree overhangs 

the road, the reel shall not be placed in the 
road unless it is properly guarded by means 
of a company truck or equivalent. 

(2) Place the handline in the desired location 
among branches of the tree. Attach the 

drop wire and pull into position among the 
branches . A wire raising tool may be used 
to faci litate this operation. 

Warning: The handline and drop wire 
shall not overhang the road unless properly 
guarded. If practical, park the company 
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DROP WIRE REEL SHOULD REMAIN 
NEAR BUILDING WHILE INSTALLING 

BUILDING RUN 

Fig. 3-Drop Wire Attached to Building 

truck so it will shield the handline and 
drop wire. 

(3) Attach drop wire to building, as covered 
in 3.01 (a), making sure the wire rests 

flat on the ground between tree and building. 

(4) Complete wire run across roadway to pole 
or span clamp as cove r ed in 3.01 (b) 

through (j). 

(b) Procedure where tree is located in the 
immediate vicinity of pole or span clamp: 

(1) Place handline over strand, guard arm, 
drive hook, or cross arm and among the 

tree branches as illustrated in Fig. 7, so that 
the drop wire may be raised into position. A 
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Fig. 4-Bowline Knot Placed Around Drop Wire 

wire ra1smg tool may be used to faci litate 
this operation. After the handline is placed, 
tie it off to the pole or lower rungs of the 
ladder to avoid interference with pedestrians 
or vehicles. 

ISS 2, SECTION 462-400-206 

Fig. 5-Raising Drop Wire 

Page S 
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Fig. 6-Drop Wire Raised to Approximate Height 

Page 6 

Warning: The hand.line shall not o verhang 
the street unless guarded. If practical, 
position the company tr uck so it will shield 
the handline. 

(2) Place the drop wire as covered in 3.01 
(a), (c), and (d) and raise the wire at the 

pole of strand end of the span as follows: 

(a) With the drop wire crossing the roadway 
and resting flat on the ground, remove 

sufficient wire from drop wire reel to reach 
the terminating point. 

(b) Tie the drop wire to the handline as 
shown in Fig. 7. The handline must 

be long enough s o that both ends are 
accessible from the ground during the entire 
raising operation. 

Note: If the handline is to be placed over 
a support or attachment on which a square 
knot wou ld snag, fasten the wire to the 
handline as shown in Fig. 8. 

(c) When no vehicles or pedestrians are 
approaching, raise the drop wire by 

pulling the end of the handline placed over 
the strand or pole attachment. If necessary, 
the handline can be pulled in either direction 
to work the drop wire in to po s ition as 
shown in Fig. 9. 

(d) After the wire has been raised to the 
approximate height, tie the handline to 

the base of the pole or to the lower rungs 
of the ladder and complete the operation 
as outlined in 3.01 (i) and (j). 

4. PLACING DROP WIRE OTHER THAN OVER 
ROADWAY 

Between Building and Pole or Strand 

4.01 When placing a drop wire which does not 
cross a roadway, follow the methods outl ined 

in 3.01 or 3.02 if these procedures are necessary 
to raise the wire safely. However, if no conflict 
or hazard is encountered, the procedure to raise 
the wire can be modified as described in 4.02. 
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PORTION HANOLINE ON SAME SIDE OF 
STRANO AS BUILDING WITH A 

SUFFICIENT LENGTH COILED ON 
GROUND SO AS TO BE ACCESSIBLE 

DURING ENTIRE RAISING OPERATION . 

Fig. 7-Drop Wire Tied to Hondline 

3 WRAPS OF TAPE AROUND 
DROP WIRE ANO HANDUNE. 

DIRECTION OF PULL.------+ 

SINGLE HALF- LAPPED LAYERS 
OF TAPE AROUND OROP WIRE 

ANO HANOUNE TO END OF WIRE. 

Fig. 8-Alternate Tie to Prevent Snagging 
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RAISE DROP WIRE TO APPROXIMATE 
REQUIRED HEIGHT BY PULLING . 
PORTION OF HANDLINE ON OPPOSITE 
SIDE OF STRANO FROM BUILDING . 

CONTROL THIS PORTION OF 
HANDLINE SO THAT DROP WIRE CAN 
BE PULLED BACK AND FORTH TO 
CLEAR TREE BRANCHES ANO CAN BE 
PULLED TO GROUND IF NECESSARY. 

Fig. 9-Raising Drop Wire 

4.02 After the drop wire has been attached to 
the building and payed out with the drop 

wire reel to the pole or strand: 

(a) Tie a bowline knot around the drop wire at 
the reel with a handline. 

(b) Set the drop wire reel brake so there will 
be sufficient tension to pull the wire to the 

approximate required height in the span. 

(c) Loop the other end of the handline to the 
B handline carrier or under the body belt 

as described in 2.04. Climb the pole or ladder. 

(d) Place the handline over the strand, guard 
arm , drive hook, or cross arm and raise 

the drop wire to the approximate required height 
and secure the handline to the pole or strand. 

Page 7 
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(e) Attach the drop wire to the pole or strand 
in a standard manner, without removing 

the handline until the drop wire is secured. 

Between Two Buildings 

4.03 Place a drop wire between two buildings in 
the same manner as a building to pole run, 

providing as much sag as practical and still 
maintaining proper clearance. However, after 
attaching the drop wire to the first building: 

(a) Place a handline in the drop wire attachment 
at the second building. 

(b) Pay out the drop wire from the first building 
attachment so it rests flat on the ground. 

(c) Tie a bowline knot around the wire at the 
reel with a handline. 

(d) Set the drop wire reel brake. 

(e) From ground level, raise the drop to the 
desired height. 

(f) Tie the handline to a substantial and secure 
support near the base of the building. 

(g) Ascend the ladder to attach the drop wire 
clamp and complete the drop wire run. 

5. PLACING DROP WIRE OVER SECONDARY POWER 
SUPPLY 

5.01 When there is no alternative and a drop 
wire must be placed over secondary power 

wires, follow the same procedures outlined in other 
parts of this practice and: 

(a) Wear insulating gloves and other protective 
equipment. 

(b) Handle drop wire or handline, crossing over 
secondary conductors, with insulating gloves. 

Do not allow wire to contact other body parts. 

(c) Minimize the amount of time a drop wire 
or handline is exposed to a secondary power 

source by placing and raising the wire without 
delay. 

(d) Throw or place a dry handline over the 
secondary conductors, tie to drop wire and 
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raise from the ground level at pole, strand, or 
the second building attachment. 

6. PLACING DROP WIRE OVER TROLLEY WIRES (750 
VOLTS OR LESS) 

6.01 When placing a drop wire over trolley wires, 
the following additional precautions are to 

be taken: 

•Two employees shall be used for this 
operation. 

• Both employees shall wear insulating gloves 
and other protective equipment. 

• A dry handline shall be placed in the span 
over the trolley power supply to pull the 
drop wire. 

• One employee shall control the reel end of 
the wire, while the other employee exerts 
a strain on the handline to pull the drop 
wire. 

• The drop wire should not be permitted to 
contact a trolley wire. 

• When necessary, obtain assistance of the 
local law enforcement agency on busy or 
high speed roadways. 

6.02 Proceed as follows: 

(a) If the span over the trolley wire is to extend 
from a building to a pole, install the building 

attachment. In a pole to pole span, fasten the 
attachment at the pole. 

(b) If there is any possibility that the drop wire 
or handline could become disengaged during 

a pulling operation, place a temporary guide as 
described in 2.08. 

(c) Ensure that the drop wire reel is in a stable 
position at the initial attachment: at the 

building, pole, or strand. 

Caution: Fasten the inner end of the 
drop wire coil to a rigid spoke of the drop 
wire reel. 

(d) Set the brake of the drop wire reel so that 
when the wire is pulled, there will be 
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sufficient tension to prevent it from sagging into 
the trolley contact. 

(e) Using a dry handline of sufficient length to 
extend across the span and to the ground 

level on both sides of the roadway, secure one 
end of the handline to the base of the pole or 
ladder and pass the other end over the pole 
attachment or strand on the side toward the 
roadway. 

(f) When no vehicles or pedestrians are 
approaching, one employee is to throw the 

free end of the handline over the trolley wire , 
while the other employee, using a warning flag, 
is alert for any oncoming traffic. 

(g) If the drop wire is to extend to a pole or 
strand, throw or place the handline over 

the attachment and pull up the slack in the 
handline. 

(h) If the drop wire extends to a building 
attachment, place the handline over the drive 

hook or other support and pull up the slack in 
the handline. 

(i) With the handline in place, one employee 
maintains a strain on the handline while 

the other employee secures the drop wire to 
the handline as shown in Fig. 8. Any slack in 
the handline and drop wire is to be reeled onto 
a drop wire reel. 

(j) The drop wire can be safely pulled over 
the trolley wire, with one employee controlling 

the action of the drop wire reel and the other 
employee pulling the drop wire across the span 
with the handline. 

(k) The handline is to be lashed to the base of 
the pole or ladder after a sufficient length 

is obtained for terminating purposes. 

(I) The drop wire is to be secured to its 
attachment at the reel end of the drop wire 

and then at the terminating end, always maintaining 
sufficient tension on the wire to keep it clear 
of the trolley wire. 

(m) Verify that the drop wire clearance conforms 
to the requirements in Section 462-070-015. 
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(n) Place a wire guard at the point where the 
drop wire crosses the trolley wire. 

7. REPLACING DROP WIRE 

Over Roadway, Secondary Wires, or Other Hazards 
(Not Trolley Wires) 

7.01 When it is necessary to replace a defective 
drop wire, the same basic principals outlined 

in this practice on the placing of the wire must 
be followed. The existing drop wire can be used 
as a means to pull in the new drop wire. Proceed 
as follows when the existing drop wire has a normal 
sag: 

Note: See 7.02 if a taut span is encountered. 

(a) Locate the drop wire reel at the building, 
pole, or strand. 

(b) Firmly tape the new drop wire at the building 
attachment to the existing wire beyond the 

drop wire clamp. 

(c) Set the drop wire brake so that there will 
be sufficient tension to hold the span when 

the old drop wire is cut. 

(d) Ascend the pole or ladder and remove the 
old drop wire and clamp from its attachment 

and place the new wire in the drop wire hook 
or similar attachment. Verify that the brake 
on the drop wire reel exerts sufficient tension 
to prevent excess sagging. If the brake is not 
set properly, reattach the drop wire clamp and 
readjust the brake on the reel. After the drop 
wire reel is properly adjusted, cut the old drop 
wire at the point where the drop wire clamp is 
attached. 

Warning: Never release the drop wire 
attachment from a span while working 
inside the angle formed by the wire. 

(e) At the terminating end of the drop wire, 
secure a handline to the base of the pole 

or ladder. Ascend the pole or ladder and firmly 
secure the rope to the existing drop wire with 
tape at a point in the span beyond the drop wire 
clamp. 

(f) Release the drop wire clamp from its 
attachment and remove it from the existing 
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drop wire. Cut the old drop wire end near the 
rope. 

(g) Descend the pole or ladder and pull in the 
replacement wire from the ground level. 

After allowing the required amount of wire for 
terminating, tie off the handline at the base of 
the pole or ladder. 

(h) Place and secure the necessary attachments 
at the reel end of the drop wire and then 

at the terminating end. 

Taut Span 

7.02 Special precautions shall be taken when a 
taut drop wire span is encountered. Employees 

are always expected to visually examine poles 
before climbing or working from a strand or pole 
supported equipment as covered in Section 620-131-010, 
but it •is more important when confronted with a 
taut span. A damaged or defected pole may be 
the cause of the taut wire. 

7.03. Before replacing or lowering a taut span, 
release the tension in the span in the following 

manner: 

(a) Lash a handline to the base of the pole or 
to the lower rungs of the extension ladder. 

(b) Disconnect the drop wire from the terminal 
and remove the free end from the rings on 

the pole. 

(c) Place a temporary drop wire clamp on the 
wire, about one foot out in the span. Seat 

the clamp firmly on the wire. 

(d) Pass a loop of the handline through the tail 
of the temporary drop wire clamp. Apply 

enough strain to relieve the tension on the 
original drop wire clamp and secure the handline. 

(e) Remove and relocate the original drop wire 
clamp to allow near normal sag on the drop 

wire. 

(f) Slowly release the strain on the handline 
and secure the drop wire clamp to its original 

attachment. 
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(g) Remove the temporary drop wire clamp and 
proceed to replace or remove the drop wire 

as covered in other parts of this practice. 

Over Tralley Wires (750 Volts or Less) 

7.04 When replacing a drop wire span over a 
trolley power supply, follow the procedures 

described in 7.01 and take additional precautions 
specified in Part 6, which includes: 

•Two employees shall be used for this 
operation. 

• Insulating gloves and protective equipment 
must be worn. 

• One employee shall control the reel end of 
the span and the other employee at the 
pulling end. 

• The drop wire is to be pulled in without 
contacting a trolley wire. 

8. LOWERING DROP WIRE 

Warning: The lowering of a taut drop 
wire span requires that special precautions 
be taken to ensure that the wire is lowered 
safely. The excessive strain on a taut span 
must be released, as covered in 7.02, before 
the drop wire is lowered. 

8.01 A wire span may be dropped from a pole 
providing conditions are such that: 

(a) The drop wire does not cross over a roadway, 
a trolley wire, or a secondary power wire. 

(b) The drop wire will not interfere with 
pedestrians or cause property damage. 

(c) The drop wire will not be struck by passing 
vehicles. 

If any of these conditions are present, the span 
shall be lowered by the handline method described 
in 8.02 and 8.03. 

HANDLINE METHOD 

Lowering Wire Span From a Pole or Strand 
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8.02 Lower the drop wire from its attachment 
on a pole or strand in the following manner: 

(a) Lash a handline securely to the base of the 
pole or ladder rungs, allowing a sufficient 

length on the ground so that both ends will be 
accessible from the ground level until the wire 
has been lowered. 

(b) Throw or place the other end of the handline 
over the strand, guard arm, drive hook, or 

cross arm so that the end reaches the ground. 
If the drop wire passes through a tree in the 
immediate vicinity, place the handline so that it 
follows the route of the wire through the tree. 
A wire raising tool may be used to facilitate 
this operation. After the handline has been 
placed, tie it to the base of the pole or ladder 
to avoid interference from pedestrians or vehicles. 

Warnin~ The handline shall not overhang 
the street unless it is properly guarded. 
If practical, park the company vehicle so 
it will shield the handline. 

(c) Disconnect the drop wire from the terminal 
and release the free end up to the drop wire 

clamp. 

(d) Place a temporary drop wire clamp on the 
wire to be lowered, about one foot out in 

the span. Seat the clamp firmly on the wire. 

(e) Tie a loop of the handline to the tail of the 
temporary drop wire clamp so that the lashed 

end of the handline is sufficiently taut to remove 
tension from the original drop wire clamp. 

(f) Remove the original drop wire clamp from 
the drop wire, thus leaving the wire suspended 

by the temporary drop wire clamp and the lashed 
end line. 

(g) Return to the ground level. Untie the 
handline from the base of the poles or ladder 

rungs, and, when no vehicles or pedestrians are 
approaching, lower the drop wire to the ground. 
The employee shall have control of both ends 
of the handline (Fig. 10) so that a pull can be 
exerted in either direction to work the drop wire 
among tree branches or to raise the wire quickly 
if necessary. 
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Fig. 10--Lowering Drop Wire 

Lowering Wire Spon Between Buildings 

8.03 The following method shall be used when it 
is necessary to lower a drop wire between 

buildings with a handline: 

(a) Select the end of the drop wire span at 
which the operation can be best performed. 

(b) Remove the drop wire from hardware 
attachments on the building up to the first 

attachment. Do not remove the drop wire clamp 
which supports the wire span. 

(c) Place the handline over the drive hook or 
similar attachment, so the end of the handline 

toward the span reaches the ground level. If 
there is a possibility that the handline could 
become accidentally disengaged during the 
lowering process, place a temporary guide to 
enclose the attachment as described in 2.08. 

(d) Place a temporary drop wire clamp on the 
wire to be lowered, about one foot out in 

the span. Seat the clamp firmly on the wire. 
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(e) Tie a loop to the handline securely to the 
tail of the temporary drop wire clamp. 

(0 Return to the ground. Pull the long end 
of the handline sufficiently taut to remove 

tension from the original drop wire clamp. Lash 
the handline firmly and secure support at the 
base of the building, thereby supporting the wire 
span by means of the temporary drop wire clamp 
and lashed handline. 

(g) Remove the original drop wire clamp from 
the building attachment. 

(h) Return to the ground level and lower the 
drop wire with the handline. 

LOWERING DROP WIRE SPAN 

Crossing Over Secondary Power Wires 

8.04 Whenever it is necessary to lower a drop 
wire span which crosses a secondary power 

supply, follow the procedures outlined in 8.02 or 
8.03 and: 

(a) Wear insulating gloves and other protective 
equipment. 

(b) If the drop wire span to be lowered includes 
the end which was connected to the terminal, 

cut off the exposed conductor ends. 

(c) After lowering the drop wire to the ground 
level and removing the temporary drop wire 

clamp, free the drop wire from the power contact 
without delay. 

(d) In the lowering process, the employee shall 
not contact the drop wire with any part of 

the body other than with the insulating gloves. 

(e) If there is a possibility that the drop wire 
or handline could become disengaged during 

the operation, place a temporary guide as described 
in 2.08. 

Crossing Over Trolley Power Wires 

8.05 When it is necessary to remove or lower a 
drop wire span crossing over a trolley wire, 

the following additional protection shall be taken: 

•Two employees shall be used for this 
operation. 
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•The span over the trolley power supply 
must be lowered independently of any 
additional spans. 

• Both employees shall wear insulating gloves 
and other protective equipment. 

• A dry handline, of sufficient length to reach 
across the trolley span, is to be used for 
this operation. The end to which the long 
handline is attached depends upon job 
conditions, such as: 

SPAN OVER 
TROLLEY 

Terminal Pole to 
Pole or Strand 

Building to Terminal Pole 

Building to Building 

LOCATE LONG 
HAND LINE 

Terminal End 

Terminal End 

Building End 

• The drop wire end to which the long handline 
is attached should be securely taped, instead 
of being secured to a temporary drop wire 
clamp. This will allow it to pass over or 
through any attachments. 

• The drop wire should not be permitted to 
contact the trolley wire. 

• Excessive strain on a taut drop wire span 
must first be released, as covered in 7 .03, 
before any other operations are begun. 

• If there is a possibility that the drop wire 
or handline could become disengaged during 
the operation, place a temporary guide as 
described in 2.08. 

8.06 Proceed in the following manner to remove 
the drop wire from the trolley span: 

(a) Place the long handline over the strand, 
pole attachment, or building attachment. 

(b) Tape the free end of the handline to the 
drop wire at the drop wire clamp toward 

the span. 
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(c) Secure the handline by tying it to the base 
of the pole or lower ladder rung. (In a 

building-to-building span, secure the handline to 
a stable support at ground level.) 

(d) Disconnect the drop wire from the terminal 
and its attachments (in a building-to-building 

span, cut the drop wire) and remove the drop 
wire clamp. The drop wire is now secured to 
the long handline. 

(e) At the other end of the span, secure another 
handline to the drop wire so the pulling 

operation can be performed from the ground 
level by: 

(1) Secure the handline to the base of the 
pole or lower rung of the extension ladder. 

(2) Place the handline over the strand or 
pole attachment. 

155 2, SECTION 462-400-206 

(3) Tape the handline to the drop wire at 
the clamp end toward the span. 

(4) Remove the drop wire clamp (the entire 
span is now secured by both handlines). 

Note: If the trolley span is attached to a 
building, the additional handline would not be 
used for the pulling operation. 

(f) With both employees at the ground level, 
the drop wire and handline can be pulled 

across the span. An even steady strain should 
be applied to keep the drop wire free of the 
trolley contact. 

(g) The long handline, pulled across the span, 
is to be secured and can be used to pull in 

the same or new drop wire. 

Page 13 
13 Pages 

TCI Library: www.telephonecollectors.info



TCI Library: www.telephonecollectors.info



BELL SYSTEM PRACTICES 
Plant Series 

SECTION 462-450- 100 
Issue 2, November 1968 

AT& TCo Standard 

DROP AND BLOCK WIRING 

WIRE GUARD 

1. GENERAL 

1.01 This section covers the description of wire 
guards and their use as protection for drop 

wire against abrasion. 

1.02 This section is reissued to delete the S wire 
guard which is rated Manufacture Discontinued . 

1.03 The best protection against abrasion is 
obtained by stringing drop wire clear of 

obstructions. This should be done where practicable 
even though it means longer wire runs. 

2. PROTECTING DROP WIRE AGAINST ABRASION 

2.01 Protect drop wire with wire guards where 
it is impracticable to avoid contact with : 

(a) Tree limbs or branches larger than 112 inch 
in diameter. 

(b) Obstructions in the span such as garages, 
guys, signs, street lighting standards, etc. 

(c) Suspension strand of ring-supported cable 
at span clamps in drop wire run between 

pole and span clamp. 

(d) Small branches (less than 112 inch in diameter), 
twigs, and foliage if it is impracticable to 

obtain clearance for two or three years. Refer 
to 620-310-200 covering tree pruning methods 
for a list of fast and slow growing trees. 

3. DESCRIPTION OF WIRE GUARD 

3.01 P Wire Guard-This is a slotted guard of 
black plastic which can be spiraled on the 

drop wire or the drop wire pulled through it. P 
guards are furnished in 3-foot lengths. 

4. INSTALLING WIRE GUARDS 

General 

4.01 Center wire guard on a drop with respect 
to the point of contact with tree limbs or 

other obstructions . 

4.02 Extend the wire protection at least 3 feet 
beyond each side of the tree exposure in 

order to provide for subsequent tree growth. 

4.03 Use a B clip crimper for sliding guards to 
the proper position on the drop wire and 

for placing wire clips to hold guards in place. 

4 .04 Hold wire guards in position by placing wire 
clips on the drop against the ends of the 

protection. Where more than three guard lengths 
are used, placed intermediate wire clips not more 
than three guard lengths apart. 

4.05 P Wire guards can be placed on drop wire 
by means of a hook tool fashioned from the 

tail wire of a drop wire clamp, or by using a 
screwdriver as a guide. (See Fig. 1, Fig. 2, and 
Fig. 3.) 

APPROX . 
3/8 IN 

\ / APPROX . 

~/ - l/4 1N. 

Fig. 1-Hook Fashioned From Drop Wire Clamp 

4.06 Place P wire guard on drop wire as follows: 

(1) Spiral one end of the wire guard on the 
drop wire for a length of about 4 inches. 

(2) When using the hook: Insert the hook in 
the slit of the guard and hold it close to 

the drop wire. Grip the part of the guard 
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already on the wire and pull guard away from 
the hook as shown in Fig. 2. 

---PULL GUARD FORWARD 

Fig . 2-Placing P Wire Guard Hook Method 

(3) When using screwdriver : After inser ting 
the screwdriver blade into the part of the 

guard not on the wire and holding it in position 
shown in Fig. 3, grip the part of the guard 
already on the wire and pull guard away from 
the screwdriver . 

Fig . 3-Plecing I' Wire Guard Screwdriver Method 

..... 2 

Typical Installation of P Wire Guard 

4 .07 Methods of protecting drop wire against 
abrasion are illustrated in Fig. 4 t hrough 8. 

NOTE: 
USE THE B CLIP 
CRIMPER OR SIDE 
CUTTING OR EQU1VALNT 
PLIERS TO CLOSE CLIP 
FIRMLY ON WIRE . 

Fig. 4-Pretection For Wire At Tree Contact Larger 
Than 1 1 / 2 Inch Diameter 

NOTE : 

PLACE S WIRE CLIP 
3 GUAR~S APART 

EXTEND WIRE GUARD 
PROTECTION AT LEAST 
3 FT . BE YOND EACH 
SIDE: OF TREE. 

PLACE S WIRE CLIP 
3 GUARDS /\PART 

/ W1RE GUA RD 

Fig. 5- Protection For Wire Over Tree 
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EXTEND WIRE GUARD 
PROTECTION AT 
LEAST 3 FT. BEYOND 
EACH SIDE OF 
TREE TO PROVI DE 
FOR GROWTH . 

Fig. 6-Protection For Wire Through Tree 

-To POLE 

DROP WIRE 

~ 
WIRE CLIP ~-

ONE LENGTH Of WIRE GUAR~ ~' 
CEN TERED AT INTERSECTION ~ 

OF GUY ANO WIRE ~ 

ANCHOR OR 
POLE TO POLE 

GUY 

Fig. 7-Protection For Wire At Guy in Span 

TO STATION 
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BUTT GUARD AGAINST 
DROP WIRE CLAMP 

NOTES: 
I. SELECT A LENGTH WHICH 

Will GIVE THE DROP 
ADEQUATE PROTECTION 
AGAINST ABRASION. 

2. WIRE GUARD PROTECTION 
NOT REQUIRED WITH OLD 
SPAN CLAMPS. 

Fig. 8-Protecting Wire From Abrasion At Span Clamp 
on Strand For Ring Supported Cable 

Page 3 
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BEU SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 462-500-011 
Issue 1,5eptember 1981 

DROP AND BLOCK WIRING 

MULTIPLE DROP WIRE-PLACING AND STRINGING SAGS 

1. GENERAL 

1.001 This addendum supplements Section 462-
500-011, Issue 4. Place this pink sheet ahead 

of Page 1 of the section. 

1.002 This addendum is issued to: 

(a) Show change in code of F multiple drop wire 

(b) Include 5-pair F multiple drop wire. 

2. CHANGES TO SECTION 

2.001 On Page 1, change paragraph 1.03 to read as 
follows: 

1.03 ASW-5/22-F and ASW-6/22-F (F multiple 
drop wire) may be used in runs up to 700 feet 

and may be used with fuseless protectors and 24-
A WG stub cable. 

2.002 On Page 6, change heading of Part 4 from 
PLACING F MULTIPLE DROP WIRE to 

PLACING MULTIPLE DROP WIRE. 

2.003 On Page 12, change title of Table C from 
NORMAL STRINGING SAGS FOR F MUL­

TIPLE DROP WIRE to NORMAL STRINGING 
SAGS FOR ASW-5/22-F AND ASW-6/22-F MULTI­
PLE DROP WIRE. 

2.004 On Page 12, Table C, change second sentence 
of footnote to read as follows: Sags are the 

same as ASW-5/22-F and ASW-6/22-F multiple drop 
wire. 

2.005 On Page 13, change title of Table D from 
MINIMUM STRINGING SAGS FOR F 

MULTIPLE DROP WIRE to MINIMUM STRING­
ING SAGS FOR ASW-5/22-F AND ASW-6/22-F 
MULTIPLE DROP WIRE. 

2.006 On Page 13, Table D, change second sentence 
of footnote to read as follows: Sags are the 

same as ASW-5/22-F and ASW-6/22-F multiple drop 
wire. 

2.007 On Page 14, change paragraph 6.01 to read as 
follows: 

6.01 Prepare ASW-5/22-F and ASW-6/22-F multi­
ple drop wire for termination in accordance 

with Fig. 13 through 16. 

2.008 On Page 15, change heading of Part 7 from 
SPLICING F MULTIPLE DROP WIRE to 

SPLICING MULTIPLE DROP WIRE. 

2.009 On Page 15, change paragraph 7.01 to read as 
follows: 

7.01 ASW-5/22-F and ASW-6/22-F multiple drop 
wire may be spliced before placing, using the 

material listed in Table B and shown in Fig. 17. 

2.010 On Page 16, change paragraph 7.02 to read as 
follows: 

7.02 Splice ASW-5/22-F and ASW-6/22-F multiple 
drop wire as illustrated in Fig. 18 through 25. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 462-500-011 
Issue 4, April 1971 

DROP AND BLOCK WIRING 

MULTIPLE DROP WIRE-PLACING AND STRINGING SAGS 

CONTENTS PAGE 

1. GENERAL 

2. PRECAUTIONS 

3. ASSOCIATED MATERIAL AND APPARATUS 
2 

4. PLACING F MULTIPLE DROP WIRE 6 

5. STRINGING SAGS II 

6. PREPARATION OF CONDUCTORS FOR 
TERMINATION 14 

7. SPLICING F MULTIPLE DROP WIRE 15 

I. GENERAL 

1.01 Multiple drop wire is used for making multiple 
drop connections where fuseless-type protection 

or no station protection is required. 

1.02 This section is reissued to: 

• include information on splicing F multiple 
drop wire, 

• include information on Buffalo lineman's tool, 

• include information on No. 5056B wirevise. 

Since this is a general revision, arrows normally 
used to indicate changes have been omitted. 

1.03 F multiple drop wire may be used in runs 
up to 700 feet and may be used with fuseless 

protectors and 24 A WG stub cable. 

1.04 Multiple drop wire should be distributed 
preferably from a pole, but it may be 

distributed from a span clamp provided the cable 
suspension strand is not pulled noticeably out of 
line. 

1.05 Splicing of C or E (MD) multiple drop wire 
is not recommended. The method of splicing 

F multiple drop wire is outlined in Part 7 of this 
section. 

1.06 Refer to the following sections of the Bell 
System Practices for additional information. 

SECTION 

462-350-213 

462-500-015 

162-500-016 

462-500-017 

TITLE 

Fastening and Equipping First 
Attachmets of Drop Wire Runs 
to Buildings 

Clearances for Multiple Drop Wire 
in Light Loading Areas 

Clearances for Multiple Drop Wire 
in Medium Loading Areas 

Clearances for Multiple Drop Wire 
in Heavy Loading Areas 

1.07 Descriptive information on multiple drop wire 
may be found in the 626 Division of the Bell 

System Practices. 

2. PRECAUTIONS 

2.01 Never place multiple drop wire over primary 
power conductors. 

2.02 Obtain assistance before placing multiple 
drop wire over streets, highways, or elsewhere, 

if traffic, trees, or other conditions are such that 
one person cannot do the work safely. 

2.03 Insulating gloves in addition to other protective 
equipment shall be worn by all employees 

when performing all operations in which the 
handline or drop wire may come in contact with 
power wires or power cable. 

2.04 The handline used to raise the multiple drop 
wire shall be free from metallic strands and 

shall be dry. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. ...... 1 

TCI Library: www.telephonecollectors.info



SECTION 462-500-011 

2.05 When necessary to carry a handline up a 
pole or ladder, secure one end of the handline 

to a B handline carrier (Fig. 1) attached to a body 
belt. If the B handline carrier is not available, 
double the end of the handline back on itself for 
a distance of approximately 1 foot and place this 
10op under the side or back of the body belt so it 
will be readily released under tension. 

~~ ~ BODY BELT 

RAWHIDE STRAP 

STEEL LOOP 

Fig. 1-B Handline Carrier 

Page 2 

2.06 Never release the drop wire support from 
a wire span while working inside the angle 

formed by the wire. 

2.07 When multiple drop wire is to be attached 
to a span clamp, place the extension ladder 

on the field side of the suspension strand not in 
the street or highway. If there is no street or 
highway adjacent to the span clamp, place the 
ladder preferably against the opposite side of the 
strand from the drop wire run to the building. 

2.08 Do not support an extension ladder on F 
multiple drop wire. 

2.09 Locate first attachment where drop wire 
will be clear of any obstructions. 

2.10 Locate ring runs with consideration to 
permanency and accessibility. Avoid runs 

requiring the use of long ladders. 

2.11 At pole to building runs, tension multiple 
drop wire at the pole end of the run. 

3. ASSOCIATED MATERIAL AND APPARATUS 

3.01 Materials and apparatus required in connection 
with the installation of multiple drop wire 

and their uses are described in Tables A and B. 

TCI Library: www.telephonecollectors.info
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TABLE A 

BUILDING ATTACHMENTS AND FASTENERS 

FASTENER(S) 
I 

REQUIRED FDR USE ON 

2 
ATTACH- METAL 

ATTACHMENT MENT STUCCO ON WOOD REMARKS 
HARDWARE MASONRY WOOD ON OR 

WOOD RIGID 
COMPOSITION 

Only one 
multiple 

Drop 5/16 X 1-3/4 in. No. 18 RH Galvanized Wcod Screw drop wire 
First Wire Hammer Drive 2-1 /2 in. or longer (screw should shall be 

Hook Anchor penetrate studding 1-1/4 in. min) supported 
on a drop 
wire hook 

Place clamp 
6 in. from 

Second No. 9 1/4 X 1 in. 1-1/2 in. No. 14 drop wire 
Galvanized 2 In. No. 14 hook or or Cable Hammer Drive 
RH Wood RH Wood Screws entrance to Last Clamp Anchor 
Screws term., pro-

tector, or 
building 

Space rings 
5 /8 in. 1/4 X 1 in. approx. 

Intermediate Drive D Drive No additional fasteners required 3 ft. apart 
Rings Anchor horiz., 6 ft. 

apart vert. 

Note 1: When the original wall surface has been covered by either aluminum or vinyle covering, add 
one inch to the length of the recommended fastener. Any holes made in aluminum or vinyl siding 
must be sealed with a caulking compound. 

Note 2: See Section 462-350-213 for information on insulated attachments. 
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TABLE B 

ASSOCIATED MATERIAL AND APPARATUS 

FOR USE WITH 

MATERIAL OR APPRATUS APPLICATION 
MULTIPLE DROP WIRE 

F c E 

Reliable Electric Co. Wirevise 
(No. 5056B) (Fig. 2) To connect support wire 

to drive hooks, drop wire Yes No No 
Preformed Deadend (DE-2506) hooks, or span clamps 
(Fig. 3) 

For joining support wire in order 
Bridging Connector1 6C (Fig. 4) to maintain mechanical and electrical Yes No No 

continuity 

AT-8851 Tangent Support (Fig. 5) For intermediate pole attachment Yes No No 

Buffalo Lineman's Tool, Catalog No. 1 
Yes No No (Fig. 8) For pulling wire to proper 

tension and snubbing 
Multiple Drop Wire Puller, AT-7480 No Yes Yes 

116A or 116C Protector 
6-pair fuseless station 

and No. 10 Ground Wire 
protector for inside or Yes Yes Yes 
outside mounting 

6-pair wire terminal similar 
104-Type Wire Terminal to 116A or 116C protector with- Yes Yes Yes 

out protector 

D Drop Wire Clamp 
For supporting wire at 

No Yes Yes span attachments 

B Drive Hook First and last pole attachments Yes Yes Yes 

Reliable Electric Co. Wirelink (5057N) For joining support wire 
Yes No No (Fig. 17) in splicing operation 

For splicing 22 Gauge 
701 Connectors (Fig.17) conductors of F Multiple Yes No No 

drop wire 

13A Splice Case (Fig. 17) For enclosing splice Yes No No 

For forming sealing collars 
B Sealing Tape (Fig. 17) around drop wire in 13A Yes No No 

splice case 

B Sealing Cord (Fig.17) For sealing 13A splice case Yes l\/o No 
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TABLE B (Contd) 

ASSOCIATED MATERIAL AND APPARATUS 

FOR USE WITH 

MATERIAL OR APPARATUS APPLICATION 
MULTIPLE DROP WIRE 

F c E 

F-6 Sealing Washers (Fig. 17) 
For containing B sealing 

Yes No No tape in 13A splice case 

Provides dielectric 
B Polyethylene Tape (Fig. 17) barrier between wirelink, Yes No No 

conductors, and splice case 

C Vinyl Tape (Fig. 17) 
For marking and to secure 

Yes No No B Polyethylene tape 

BR I OG ING CONNECTOR 

Fig. 4-Bridging Connector for 0.083 Support Wire 

Fig. 2-No. 50568 Wirevise 

c=:::::. 
Fig. 3-DE-2506 Dead End Fig. 5-AT-8851 Tangent Support 

5116 IN . X 
2- 112 IN. 
COACH 
SCREWS 

Page 5 

TCI Library: www.telephonecollectors.info



SECTION 462-500-011 

3.02 Additional information on building attachments 
may be found in Sections 462-350-211, 

462-350-212, 462-350-213, and 462-350-214. 

4. PLACING F MULTIPLE DROP WIRE 

IMPORTANT: 

• Do not connect the building end of the 
support wire to the customers ground. 

• Place the wire to avoid contact between 
the support wire and metal siding or other 
conductive material on customers building. 
Use insulated attachments at these locations. 
(See Section 462-350-213.) 

Note: Building attachments which do not 
require removal of insulation from support 
wire are considered insulated. 

Building Runs 

4.01 Place multiple drop wire along building runs 
as follows: 

(1) Place multiple drop wire along proposed 
building run from wire terminal or protector 

to first attachment (see Fig. 6). 

B MULTIPLE 
DROP WIRE 

TO t DISTRIBUTION NO 9 CABLE 5/8 IN DRIVE RINGS 
POLE CLAMP SPACED 3 FT APART 

-~r -~ 
-~· · · .' - . - · 11 

NO. 9 CABLE 
CLAMP 

B MULTIPLE DROP WIRE 

116 PROT ECTOR 

5/8 IN. 
DRIVE RINGS 

SPACED 
6 FT APART 

NO. 9 CABLE 
CLAMP 

Fig. 6-Typical Wire Run on Building 

Page 6 

(2) Cut support wire at first attachment and slit 
the web approximately 1 inch in the direction 

toward the terminal or protector. 

(3) Separate the support wire and jacketed pairs 
for approximately 2 or 3 feet and remove 

that portion of support wire. Exercise caution 
not to damage the PVC jacket particularly at 
temperatures near or below 0°F. 

Note: At installations where there is more 
than one building attachment, such as 
building-to-building spans, the support wire 
must be continuous (both electrically and 
mechanically) up to the last attachment. Where 
it is necessary to cut the support wire, it 
must be rejoined with a GC bridging connector 
(Fig. 4). At a junction with buried plant, 
bond the support wire to the terminal housing. 

(4) Cut the web approximately 1 inch at the 
point of first attachment in the direction 

toward the pole. Separate the support wire from 
the jacketed pairs for approximately 10 inches. 
Crush the PVC jacket of the support wire 
between the handles of the diagonal pliers and 
remove the insulation. 

(5) Place a plastic cable tie around the jacketed 
pairs and support wire at the point of 

separation to prevent further splitting of the 
web. 

(6) Install a No. 5056B wirevise (Fig. 2) or a 
DE-2506 dead end (Fig. 3) on the bare 

support wire and over drop wire hook (Fig. 7). 

Fig. 7 -Multiple Drop Wire Installed at First Building 
Attachment 
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(7) Complete wire run on building using hardware 
described in Tables A and B. 

Pole Runs and Attachments 

4.02 Place multiple drop wire at pole runs as 
follows: 

(1) Pay out multiple drop wire at building-to-pole 
spans as described for drop wire in Section 

462-400-205. 

(2) Using a Buffalo lineman's tool, catalog No. 
1 (Fig. 8), tension the wire to the required 

sag (Fig. 9). See Part 5 for stringing sags. 

F MULTIPLE 
DROP WIRE 

ISS 4, SECTION 462-500-011 

Fig . 8-Buffalo Lineman's Toal, Catalog No. 1 

Page 7 

TCI Library: www.telephonecollectors.info



SECTION 462-500-011 

Fig. 9-Tensioning Wire With a Buffalo Lineman's Tool 

rnge 8 
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Note: When tensioning F multiple drop wire, 
the jaws of the Buffalo lineman's tool, catalog 
No. 1 shall engage only the support wire. 
Initial sagging does not require removal of 
insulation from support wire. However, when 
applying full stringing tension, removal of 
the insulation is recommended to prevent 
possible slippage within the jaws. 

(3) Cut the wire to the required length making 
an allowance for a 6-inch drip loop. 

(4) Cut the web and separate the support wire 
from the jacketed pairs to approximately 8 

inches from the pole attachment. 

RING 

ISS 4, SECTION 462-500-011 

(5) Place a plastic cable tie around the jacketed 
pairs and support wire at the point of 

separation to prevent further splitting of the 
web. 

(6) Cut the support wire at the required length 
allowing sufficient length for bonding to the 

cable strand. 

(7) Crush and strip the PVC jacket around the 
support wire back to the cable tie(s). 

(8) Install a DE-2506 dead end or a No. 5056B 
wirevise on the bare support wire and attach 

to pole attachment. Release and remove drop 
wire puller. 

(9) Complete the pole attachment as shown in 

Fig. 10. 

PREFORMED DEADEND 
WRAPPED AROUND 
SUPPORT WIRE 
(WIREVISE MAY ALSO BE USED) 

SUPPORT WIRE BONDED 
TO STRAND USING 
LASHING WIRE CL AMP 

ATTACH CAB L E 
T I E TO 
PREVENT SEPARATI ON 

TO TERMINA L 

Fig. 10-Completed Pole Attachment 

Page 9 
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Pole-to-Pole Spans 

4.03 At installations where pole-to-pole spans are 
required, attach the support wire at end 

pole of the run in the same manner as described 
in paragraph 4.02. If splicing is required, follow 
the instructions in Part 7. The support wire must 
be both electrically and mechanically continuous. 
To maintain continuity at areas where support wire 
is not under tension, use a bridging connector (see 
Fig. 11). 

WIREV ISE OR PREFORMED 
DEAD-END MOUNTED 

SUPPORT WI RE 
(SLACK LOOPED) 

PAIRS 
BRIDGING 
CONNECTOR 

Fig. I I -Turn In Multiple Drop Wire Run at Intermediate 
Pole 

4.04 When necessary to attach the support wire 
to intermediate poles along a run, an AT-8851 

CABLE TIE OR 
'dNVL TAPE 
TO PREVENT 
SEPARATION 

PREFORMED DEADEND 
WRAPPED AROUND 

tangent support (Fig. 5) may be installed as follows: 

(1) Center the tangent support 8 inches above 
the strand if the drop wire crosses a street, 

and 8 inches below the strand if the drop wire 
remains on the same side. 

(2) Tension the wire to the required sag and 
remove approximately 2 inches of insulation 

from the support wire at the tangent support 
attachment. 

(3) Insert the bare wire in the semicircular 
groove of the tangent support and tighten. 

(4) Place a cable tie approximately 4 inches from 
the tangent support on each side to prevent 

further separation. 

Turns at Intermediate Poles and Midspan 

4.05 When it is necessary to make a turn in the 
multiple drop wire run at an intermediate 

pole location, attach the drop wire as shown in Fig. 
11. 

4.06 When it is necessary to make a turn in the 
multiple drop wire run at midspan, attach 

the drop wire as shown in Fig. 12. 

SPAN CLAMP 

CUT, REJOIN WITH A 
BRIDGING CONNECTOR 

Fig. 12-Turn In Multiple Drop Wire Run at Midspan 

Page 10 
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5. STRINGING SAGS 

5.01 String multiple drop wire to the sags in 
Table C on pole-to-pole and pole-to-house 

spans except in those cases where adequate ground 
clearances can only be obtained with the minimum 
sags of Table D. Your supervisor will advise the 
storm loading to be assumed for the area concerned. 

ISS 4, SECTION 462-500-011 

5.02 Use the minimum sags of Table D :n cases 
where these reduced sags provide the only 

means of obtaining ground clearances under t he 
wire in spans. 

5.03 The sag given to multiple drop wire may 
be estimated by sighting between wire 

supports. 

Page 11 
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SPAN 

LENGTH 

FT 

100 
125 
150 
175 
200 
225 
250 

100 
125 
150 
175 
200 
225 
250 

100 
125 
150 
175 
200 
225 
250 

TABLE C 

NORMAL STRINGING SAGS FOR F 
MULTIPLE DROP WIRE 

STRINGING FINAL UNLOADED 
SAG FOLLOWING 
STORM LOADING 

SAG TENSION' 

FT IN. LB FT IN. 

HEAVY LOADING AREA 

1 9 65 2 0 
2 10 65 3 4 
4 0 65 4 6 
5 6 65 6 1 
7 0 65 7 7 
9 0 65 9 8 

11 2 65 11 11 

MEDIUM LOADING AREA 

1 9 65 1 9 
2 10 65 3 0 
4 0 65 4 2 
5 6 65 5 9 
7 0 65 7 3 
9 0 65 9 4 

11 2 65 11 6 

LIGHT LOADING AREA 

1 9 65 
2 10 65 
4 0 65 Same as 
5 6 65 stringing 
7 0 65 sags 
9 0 65 

11 2 65 

SAG 
INCREASE 

FROM 
STRINGING 
TO FINAL 

CONDITION 

IN. 

3 
6 
6 
7 
7 
8 
9 

-

2 
2 
3 
3 
4 
4 

No 
increases 

Over 250 Ft-Use minimum sags shown in Table D. 

* Stringing tension for C and E multiple drop wire is 110 
lbs for all loading areas. Sags are same as F multiple drop 
wire. 
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SPAN 
LENGTH 

FT 

100 
125 
150 
175 
200 
225 
250 
275 
300 

100 
125 
150 
175 
200 
225 
250 
275 
300 

100 
125 
150 
175 
200 
225 
250 
275 
300 

TABLED 

MINIMUM STRINGING SAGS FOR F 
MULTIPLE DROP WIRE 

STRINGING FINAL UNLOADED 
SAG FOLLOWING 
STORM LOADING 

SAG TENSION* 

FT IN. LB FT IN. 

HEAVY LOADING AREA 

1 4 85 1 11 
2 1 85 2 9 
3 0 85 3 8 
4 1 85 4 10 
5 4 85 6 2 
6 9 85 7 8 
8 4 85 9 5 

10 0 85 11 3 
12 0 85 13 3 

MEDIUM LOADING AREA 

1 4 85 1 8 
2 1 85 2 5 
3 0 85 3 4 
4 1 85 4 6 
5 4 85 5 9 
6 9 85 7 2 
8 4 85 8 10 

10 0 85 10 6 
12 0 85 12 6 

LIGHT LOADING AREA 

1 4 85 
2 1 85 
3 0 85 Same as 
4 1 85 stringing 
5 4 85 sags 
6 9 85 
8 4 85 

10 0 85 
12 0 85 

SAG 
INCREASE 

FROM 
STRINGING 
TO FINAL 
CONDITION 

FT IN. 

7 
8 
8 
9 

10 
11 

1 1 
1 3 
1 3 

4 
4 
4 
5 
5 
5 
6 
6 
6 

No 
increases 

* Stringing tension for C and E multiple drop wire is 150 
lbs for all loading areas. Sags are the same as F multiple 
drop wire. 
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6. PREPARATION OF CONDUCTORS FOR TERMINATION 

6 .01 Prepare F multiple drop wire for termination 
in accordance with Fig. 13 through 16. 

APP.ROX--1 
l IN I 

\ 
6 IN. DIAGONAL 
PLIERS 

Fig. 13-Cutting Web With Diagonal Pliers 

Fig . 14-Cutting Jacket With Diagonal Pliers 

Page 14 

Fig. 15-Slitting Jacket 

,, 
' (2.) REMOVE JACKET 

/ 

~ FROM SUPPORT WlRE 

·-~,~ 

/ / ( 3) STRIP INSULATION THE 
REQUIRED DISTANCE 
FOR TERMINATING 

Fig. 16-Conductors Prepared for Termination 
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7. •SPLICING F MULTIPLE DROP WIRE 

7.01 F multiple drop wire may be spliced before 
placing using the material listed in Table 

B and shown in Fig. 17. 

13A SPLICE CASE 

8 SEALING TAPE 

B POLYETHYLENE TAPE 

701 CONNECTORS 
( 12 REQUIRED ) C VINYL TAPE 

B SEALING CORD 

ISS 4, SECTION 462-500-011 

00 
00 

F-6 SEALING 
WASHERS 

..... (4 REQUIRED) 

ll:Jm~·. ;,:=l· IT -~ . ~" 
l ~- H LI -

RELIABLE NO. 5057N WIREL'NK 

Fig. 17-Material Required for Splicing F Multiple Drop Wire 

Page 15 
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7.02 Splice F multiple drop wire as illustrated in 
Fig. 18 through 25 .• 

o------ OVERLAP DROP WIRE ------i 
APPROX. 24 IN. 

F MULTIPLE 
DROP WIRE 

Fig. 18-0verlap Drop Wires 

SLIT WEB -
6 IN. PAST 
CENTER OF 
OVERLAP 

Fig. 

I SLIT WEB 61N., 
PAST CENTER 
OF OVERLAP 

I 

I 
I 

I 
CENTER 
OF 
OVERLAP 

19-Slit Web 

WIREL!NK 
/ (RELIABLE NO 5057NJ 

-c:::::::::-::::::--

1-~-I 
REMOVE 
INSULATION 
I 1/2 IN. 

Fig. 20-Preparing Support Wire for Installation of 
Wirelink 

INSTALL SUPPORT WIRES 
IN WI RELINK (SEE FIG 4) 

Fig. 21-Support Wire Installed in Wirelink 

Page 16 
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SPLICE CONDUCTORS FORMING 
3 BAN KS OF 4 CONN ECTOR S 
IN EACH BANK 

Fig. 22-Splicing Completed 

WRAP SPLICE WITH 
B POLYETHYLENE TAPE . 
SECURE WITH C VINYL TAPE 

Fig. 23-Splice Wrapped With B Polyethylene Tape 

3 2 

I. WRAP SPLICE AND WI RELINK WITH B POLYETHYLENE 
TAPE-SECURE WITH C VINYL TAPE 

2 SCUFF JACKET AND FORM SEALING COLLAR WITH B 
SEALING TAPE (PLACE A SHORT LENGTH OF SEALING 
TAPE BETWEEN SUPPORT WIRE AND CONDUCTOR 
INSULATION BEFORE WRAPPING WITH B SEALING TAPE). 
PLACE F·6 SEALING WASHERS ON BOTH SI DES OF EACH 
SEALING COLLAR. 

3. PLACE PREPARED SPLICE IN 13A CABLE CLOSURE. 
COMPLETE INSULATION PER SECTION 633-470-100. 
QO_Nj)I_ 1 ~S.!A_hL_.! N_t! E_B ~H!:jl!_H_q0A_M!'S~ 

Fig. 24-Splice Placed in 13A Splice Case 

7;;"111 ... --~· ~'1 

=~~c··!'~"~'+'C.~:~~·'..ie'.~:·~ :~ 

Fig. 2S-Completed Splice 
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BELL SYSTEM PRACTICES 
Plant Seri es 

ADDENDUM 462-500-015 
Issue 1, November 1967 

AT & TCo Standard 

CLEARANCES FOR MULTIPLE DROP WIRE IN THE 

LIGHT LOADING AREA 

1. GENERAL 

1.001 This addendum supplemehts Section 
462-500-015, Issue 1. 

1 .002 This addendum is issued to add a paragraph 
to Part 1 regarding t he placing of aer ial 

drop wire over swimming pools. 

1.003 Add the fo llowing paragraph: 

1.05 Clearances over public and private swimming 
pools are not covered by the National Electrical 

Safety Code. However , for reasons of safety, 
sanitation, and appearance, aer ial multiple drop 
wire crossings over swimming pools should be 
avoided . 

© American Telephone and Telegraph Cor.1pany . 1963 

© American Te lepnone and Telegraph Company. 1967 

Printed in U.S.A. 
Page 1 
1 Page 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 462-500-015 
Issue I, October, 1963 

AT&TCo Standard 

CLEARANCES FOR MULTIPLE DROP WIRE 

IN THE LIGHT LOADING AREA 

CONTENTS PAGE 

1. GENERAL . 

2. CLEARANCES ABOVE GROUND OR RAILS. 2 

3. CLEARANCES CROSSING BELOW POWER 
WIRES AND CABLES 5 

4. MISCELLANEOUS CLEARANCES . 6 

I. GENERAL 

1.01 This section contains the recommended 
clearances for multiple drop wire installed 

in the light loading area. The values specified 
meet the requirements of the National Electrical 
Safety Code (Sixth Edition). They apply under 
conditions of 60 °F with no wind or ice. 

1.02 Multiple drop wire installed in the light 
loading area will not experience any per­

manent increase in sag unless the storm loading 
is quite severe. Hence there is no difference be­
tween "construction" and "maintenance" values 
of clearances above ground or rails. However, 
clearances crossing below foreign wires may be 
reduced as these wires do undergo permanent 
stretching in some cases. Construction clearances 
in these situations are, therefore, somewhat 
greater than maintenance clearances. 

1.03 Multiple drop wire must be installed with 
relatively large sags. Because of this, it is 

generally advantageous to locate poles and wire 
runs so that the middle of the span will not be 
above the traveled part of public roads, alleys and 
driveways. This will generally be the case at 
crossings when the far edge of the road, alley, etc, 

is not more than 50 feet from the pole (measured 
along the wire route). Where this condition exists, 
it will generally be possible to base the height of 
pole attachment on something less than 100 per 
cent of the midspan sag. The following table 
shows the percentage of midspan sag to be used 
in determining the height of pole attachment 
when the 50-foot criterion applies. This procedure 
should be ignored for span lengths less than 
145 feet. 

SPAN LENGTH (Feet) 

145-160 
161-180 
181-200 
201-225 
226-250 
251-275 
276-300 

PER CENT OF MIDSPAN SAG 

90 
85 
80 
75 
70 
65 
60 

Example : A 275 foot span crosses a road. The 
midspan sag is 10 feet, the far edge of the road 
is within 50 feet of the pole and is 2 feet lower 
than the ground where the pole is located. The 
sag 50 feet from the pole will be 65 per cent of 
midspan or 6-1 / 2 feet. The minimum height of 
pole attachment is then 18 feet minus 2 feet plus 
6-1 / 2 feet or 22-1 / 2 feet. 

1.04 Clearances shown in this section should be 
used unless the detail plans show other 

values. This may occur when engineering forces 
recognize certain factors not allowed for in this 
section or to meet local regulations, ordinances, 
etc. Clearances for span lengths and voltages not 
shown in this section are an engineering responsi­
bility and will be shown on the detail plans. 

© American Telephone and Telegraph Company, 1963 
Printed in U. S. A. Page 1 
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SECTION 462-500-015 

2. CLEARANCES ABOVE GROUND OR RAILS 

(Normal or Minimum Sags) 

SPAN LENGTHS 300 FEET OR LESS 

SITUATION REF Ft In. 

Crossing Above: 

Railroad Tracks 

Generally 27-0} Span lengths over 150 feet require 

Special Case Fig. 1 25-0 a lOM supporting strand. 

Public Roads 18-0 

Public Alleys 15-0 

Resid Driveways 10-0 

Flat Roof Bldgs 8-0 

Peak Roof Bldgs & 
Billboards 2-0 

Neon Signs 4-0 

Waterways Must be shown on detail plans. 

Running Along: 

Public Roads 

Major Overhang Fig.2 18-0 

Minor Overhang Fig.2 

Urban 18-0 

Rural (Lt Traffic) 14-0 

No Overhang 

Back of Obst Fig.3 8-0 

Not Back of Obst Fig.4 13-0 

Public Alleys 15-0 

Page 2 
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155 1, SECTION 462-500-015 

WIRE CROSSING RAILROAD TRACKS - SPECIAL CASE 

NOTE: 27 FT REQUIRED , 
FOR WIRE IF CONTACT 
WIRE IS NOT PRESENT 

CONTACT WIRE (S) 
FOR TROLLEY OR 
TRACKLESS TROLLEY 

c 
< c 
a: 

'-' ::::; 

"' => 
0.. 

Fig. 1 

Fig. 2 

,\ _ 

:. ·' \l 

SEE TABLE 

ANY 
TELEPHONE 

WIRE 
OR 

CABLE 

/ 

MAJOR OVERHANG 
IF 00 A' 0 IS OVER 6 FEET 
MINOR OVERHANG 
IF 0 0A0 0 IS LESS THAN 
6 FEET. 

Page3 TCI Library: www.telephonecollectors.info



SECTION 

Page4 

462-500-015 

TELEPHONE 
WIRE OR 
CABLE - -

NOT 
OVERHANGING 
TRAVELLED 
PART OF ROAD 

RUNNING ALONG PUBLIC ROADS 
<NO OVERHA- BACK NG) 

OF DITCHES ETC. 

RUNNING 

FIG. 3 

ALONG. BUT NOT <NOT BACK OFOVERHANGING p OBSTRUCTION> UBLIC ROADS 

FIG. 4 
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3. CLEARANCES CROSSING BELOW POWER WIRES AND CABLES 

KIND OF POWER FACILITY 

300 volts' or less 
Service wires or cables 
Line wires 

If within 6 feet of telephone pole' 
(See Section 620-210-012) 

301-750 volts' - phase wires 

751-8700 volts' - phase wires 
If within 6 f eet of telephone pole' 
(See Section 620-210-012) 

8701-50,000 volts' - phase wires 

Grounded neutrals - systems of: 
Up to 22,000 volts to ground 

Over 22,000 volts to ground 

Other neutra ls 

Grounded metal sheath cables or any cable lash ed 
to grounded strand, any voltage 

Spacer cable2 

300 volts' or less 
If within 6 feet of telephone pole' 

301-750 volts' 

751-8700 volts' 
If within 6 feet of telephone pole' 

8701-50,000 volts' 

150-LESS 

ft in. 

2-0 
2-0 
4-0 

4-0 

4-0 
6-0 

6-0 

2-0 

ISS I, SECTION 462-S00-015 

CONSTRUCTION' ClEARANCES FOR 
POWER SPAN LENGTHS OF 

151-250 251-350 

ft in. ft in. 

2-3 2-6 
2-3 2-6 
4-3 4-6 

4-3 4-6 

4-3 4-6 
6-3 6-6 

6-3 6-6 

2-3 2-6 

Same as associated phase wires. 

Same as associated phase wires. 

2-0 2-0 2-0 

2-0 2-0 2-0 
4-0 4-0 4-0 

4-0 4-0 4-0 

4-0 4-0 4-0 
6-0 6-0 6-0 

6-0 6-0 6-0 

1. Voltage to ground if power circuit is grounded; voltage between wires if not. 

2. Illustrated in Section 620-216-013. 

3. Maintenance clearances for a ll span lengths up to 350 feet are t he same as construction 
clearances for span lengths of 150 feet or less. 

4. Every effort should be made to avoid these situations and establish a common pole crossing 
instead. 

Page 5 

TCI Library: www.telephonecollectors.info



SECTION 462-500-01 S 

4. MISCELLANEOUS CLEARANCES 

Multiple Drop Wire Above: 

Power service drops or wires of 300 volts or less, foreign guys, foreign communications cable, 
trolley span wires. 

SPAN LENGTH OF 
MULTIPLE DROP WIRE 

(NORMAL OR MINIMUM SAGS) 

300-less 

Trolley contact wires 750 volts-less 

300-less* 

Multiple Drop Wire Below: 

Foreign guys or communication cables 0 

Any span length 

Neon signs 

Any span length 

Multiple Drop Wire Alongside: 

Neon signs 

Any span length 

* Place wire guard at point of crossing. 

0 Span length of foreign cable not over 350 feet. 

Page 6 
6 Pages 

CLEARANCE IN FEET, INCHES 
CONSTRUCTION OR MAINTENANCE 

2-0 

4-0 

2-0 

4-0 

2-0 
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BELL SYSTEM PRACTICES 
Plant Series 

ADDENDUM 462-500-016 
Issue 1, December 1967 

AT& TCo Standard 

CLEARANCES FOR MULTIPLE DROP WIRE IN THE 

MEDIUM LOADING AREA 

1. GENERAL 

1.001 This addendum supplements Section 
462-500-016, Issue 1. 

1.002 This addendum is issued to add a paragraph 
to Part 1 regarding the placing of aerial 

drop wire over swimming pools . 

1.003 Add the following paragraph: 

1.06 Clearances over public and private swimming 
pools are not covered by the National Electrical 

Safety Code. However, for reasons of safety, 
sanitation, and appearance, aerial multiple drop 
wire crossings over swimming pools should be 
avoided . 

© American Telephone and Telegraph Company. 1963 

© American Telephone and Telegraph Company , 1967 

Printed in U.S.A. 
Page 1 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 462-500-016 
Issue 1, October, 1963 

AT&TCo Standard 

CLEARANCES FOR MULTIPLE DROP WIRE 

IN THE MEDIUM LOADING AREA 

CONTENTS PAGE 

1. GENERAL . 

2. CLEARANCES ABOVE GROUND OR RAILS . 2 

(a) USING NORMAL SAGS 2 

(b) USING MINIMUM SAGS . 3 

3. CLEARANCES CROSS!NG BELOW POWER 
WIRES AND CABLES 6 

4 . MISCELLANEOUS CLEARANCES 7 

1. GENERAL 

1.01 Thi s section covers t he recommended clea r-
ances for mu ltiple drop wire in th e medium 

loading area. The values specified meet the r e­
quirements of the National Electrical Safety 
Code (Sixth Edition). They apply under condi­
tions of 60° F with no wind or ice. 

1.02 "Construction" clearances generally con -
tain some a ll owa nce for extra sag whi ch 

wi ll be introdu ced as a result of permanent 
stretching caused by storm loading. It will not be 
necessary to r esag multiple drop wire unless the 
storm loading experienced is quite severe. 

1.03 "Mainten a nce" c learances shou ld exist 
after the wire has been through storm 

load ing and the temperature returns to 60°F. 
Wire s hould be resaggcd, however, if clearances 
at 60 °F fa ll below maintenance val ues. 

1.04 Mu ltipl e drop wi re must be insta lled with 
relative ly large sags. Hence it will gener­

a ll y be advantageous to locate poles and wire 
runs so t hat the middle of the span will not be 

above the traveled part of roads, a lleys, and drive­
ways. This will often be t he case at crossings 
when the fa r edge of the road, alley, etc, is 50 feet 
or less from the pole (measured a long the wire 
route). Where this condi tion exists, it wi ll gener­
a ll y be possible to base the height of pole attach­
ment on something less t han 100 per cent of the 
midspan sag. The following table shows the 
percentage of mid span sag to be used in dete r­
mining the heigh t of po le a ttachment when the 
50-foot criterion applies. This procedure should 
be ignored for spans less than 145 feet. 

SPAN LENGTH (Feet) 

145-160 
161-180 
181-200 
201-225 
226-250 
251-275 
276-300 

PER CENT OF MIDSPAN SAG 

90 
85 
80 
75 
70 
65 
60 

Exampl e : A 275 foo t span crosses a r oad; the 
midspan sag is 10 feet. The pole nearest the road 
is wit hin 50 feet of the far edge and is on ground 
which is 2 feet higher than the road . The sag 
at 50 feet will be 65 per cent of mids pan or 6-1/ 2 
feet. The required clearance is 18 feet 4 inches. 
Minimum height of pole attachment is 18 feet 
4 inches minus 2 feet, plu s 6 f eet 6 inches or 
22 feet 10 inches. 

1.05 Clearances shown in this section should be 
used unl ess the de tai l plans show other 

values. C learances shown on the deta il plans may 
call for different va lues where engineering forces 
have recognized facto r s not a llowed for in this 
section. C learances for span lengths, voltages 
and conditions not shown in this section are an 
engineering responsibili ty and wi ll be shown on 
t he detail p la ns. 

© American Telephone and Telegraph Company, 1963 
Printed in U . S. A. Page 1 
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SITUATION REF. 

Crossing Above: 

Railroad Tracks 
Generally -
Special Case Fig.1 

Public Roads 0 -
Public Alleys 0 -
Resid. Driveways 0 -
Flat Roof Buildings -
Peak Roof Buildings, 

Billboards -
Neon Signs -
Waterways -

Running Along: 

Public Roads 
Maj or Overhang Fig. 2 

Minor Overhang Fig. 2 
Urban -
Rural (Lt. Traffic) -

No Overhang 
Back of Obst. Fig. 3 
Not Back of Obst. Fig. 4 

Public Alleys -

2. CLEARANCES ABOVE GROUND OR RAILS 

(a) Using Normal Sags 

SPAN LENGTHS IN FEET 

100-LESS 101-150 

CONST (MTCE) CONST 

! 
(MTCE) 

Ft. In. Ft . In. Ft. In . Ft. In. 

i 

151-200 201-250 

CONST (MTCE) CONST (MTCE) 

Ft. In. Ft. In. Ft. In. Ft. In. 

{ Must be supported on 6M strand 
27-0 (27-0) 27-2 (27-0) for spans 126-150 feet; 
25-0 (25-0) 25-2 (25-2) lOM required for spans over 150 ft. 

18-0 (18-0) 18-2 (18-0) 18-3 (18-0) 18-4 (18-0) 

15-0 (15-0) 15-2 (15-0) 15-3 (15-0) 15-0 (15-0) 

10-0 (10-0) 10-2 (10-0) 10-3 (10-0) 10-4 (10-0) 

8-0 (8-0) 8-2 (8-0) 8-3 (8-0) 8-4 (8-0) 

2-0 (2-0) 2-2 (2-0) 2-3 (2-0) 2-4 (2-0) 

4-0 ~4-0) 4-2 (4-0) 4-3 (4-0) 4-4 (4-0) 

Must be shown on detail plans. 

18-0 r I (18-0) 18-2 (18-0) 18-3 (18-0) 18-4 (18-0) 
·- ~· 

18-0 (18-0) 18-2 (18-0) I 18-3 (18-0) 18-4 (18-0) 
14-0 (14-0) 14-2 (14-0) 14-3 (14-0) 14-4 (14-0) 

8-0 (8-0) 8-2 (8-0) 8-3 (8-0) 8-4 (8-0) 
13-0 (13-0) 13-2 (13-0 ) 13-3 (13-0) 13-4 (13-0) 

---~---- - --------
15-0 05-il) 15-2 (15-0) 15-3 (15-0) 15-4 (15-0) 

0 For these span lengths, clearances are not significantly affected by locating poles within 50 feet of the far edge of 
the road, alley or driveway. Some saving in pole height may be obtained however. See par 1.04. 

--
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n .... 
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SITUATION 

Crossing Above: 
Railroad Tracks 

Generally 
Special Case 

Public Roads 
Generally 
Pole not over 50 ft . 

from far edge 

Public Alleys 
Generally 
Pole not over 50 ft. 

from far edge 

Resid. Driveways 
Generally 
Pole not over 50 ft. 

from far edge 

Flat Roof Buildings 

Peak Roof Buildings, 
Billboards 

Neon Signs 

Waterways 

Running Along: 
Public Roads 
Maj or Overhang 

Minor Overhang 
Urban 
Rural (Lt. Traffic) 

No Overhang 
Back of Obst. 
Not Back of Obst. 

Public Alleys 

CONST 

REF. Ft. In. 

- 27-2 
Fig. l 25-2 

- 18-2 

- 18-2 

- 15-2 

- 15-2 

- 10-2 

- 10-2 

- 8-2 

- 2-2 

- 4-2 

Fig.2 18-2 

Fig.2 
- 18-2 
- 14-2 

Fig.3 8-2 
Fig. 4 13-2 

- 15-2 

2. CLEARANCES ABOVE GROUND OR RAILS 

75· LESS 

(MTCE) 

Ft, In. 

(b) Using Minimum Sags 

SPAN LeNGTHS IN FEET 

76-150 

CONST (MTCE) 

Ft. In. Ft. In. 

151-250 

CONST (MTCE) 

Ft. In. Ft. In. 

251-275 276-300 

CONST (MTCE) CONST (MTCE) 

Ft. In. Ft. In. Ft. In. Ft. In. 

(27-0) 27-4 (27-0) Span lengths over 125 feet r equire 6M supporting 
(25-0) 25-4 (25-0) strand; lOM required for span lengths over 150 feet. 

(18-0) 18-4 (18-0) 18-6 (18-0) 18-9 (18-3) 19-0 (18-6) 

(18-0) 18-4 (18-0) 18-4 (18-0) 18-4 (18-0) 18-4 (18-0) 

(15-0) 15-4 (15-0) 15-6 (15-0) 15-9 (15-3) 16-0 (15-6) 

(15-0) 15-4 (15-0) 15-4 (15-0) 15-4 (15-0) 15-4 (15-0) 

(10-0) 10-4 (10-0) 10-6 (10-0) 10-9 (10-3) 11-0 (10-6) 

(10-0) 10-4 (10-0) 10-4 (10-0) 10-4 (10-0) 10-4 (10-0) 

(8-0) 8-4 (8-0) 8-6 (8-0) 8-6 (8-0) 8-6 (8-0) 

(2-0) 2-4 (2-0) 2-6 (2-0) 2-6 (2-0) 2-6 (2-0) 

(4-0) 4-4 (4-0) 4-6 (4-0) 4-6 (4-0) 4-6 (4-0) 

Must be shown on detail plans. 

(18-0) 18-4 (18-0) 18-6 (18-0) 18-9 (18-3) 19-0 (18-6) 

(18-0) 18-4 (18-0) 18-6 (18-0) 18-9 (18-3) 18-6 (18-6) 
(14-0) 14-4 (14-0) 14-6 (14-0) 14-9 (14-3) 15-0 (14-6) 

(8-0) 8-4 (8-0) 8-6 (8-0) 8-6 (8-0) 8-6 (8-0) 
(13-0) 13-4 (13-0) 13-6 (13-0) 13-6 (13-0) 13-6 (13-0) 

(15-0) 15-4 (15-0) 15-6 (15-0) 15-9 (15-3) 16-0 (15-6) 

;;; 
"' --
"' m 
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SECTION 462-500-016 

WIRE CROSSING RAILROAD TRACKS - SPECIAL CASE 

Page 4 

NOTE: 27 FT REQUIRED, 
FOR WIRE IF CONTACT 
WIRE IS NOT PRESENT. 

CONTACT WIRE (S) 
FOR TROLLEY OR 
TRACKLESS TROLLEY 

FIG. 1 

FIG. 2 

ANY 
TELEPHONE 

WIRE 
OR 

CABLE 

/ 

MAJOR OVERHANG 
IF "A" IS OVER 6 FEET 
MINOR OVERHANG 
IF "A" IS LESS THAN 
6 FEET. 
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TELEPHONE 
WIRE OR 
CABLE - -
NOT 
OVERHAN GING 
TRAVflLEO 
PART Of ROAD 

RUNNING ALONG PUBLIC ROADS <NO OVERHA~~~CK OF DITCHES ETC. 

RUNNING 

FIG. 3 

ALONG. BUT NOT <NOT BACK OFO~i::sHANGING PUBLIC 
TRUCTION > 

FIG. 4 

ROADS 

155 1, SECTION 462-500-016 
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SECTION 462-500-016 

3. CLEARANCES CROSSING BELOW POWER WIRES AND CABLES 

KIND OF POWER FACILITY 

300 volts' or less 
Service wires or cables 
Line wires - generally 

If within 6 feet of telephone pole' 
(See Section 620-210-012) 

301-750 volts' - phase wires 

751-8700 volts' - phase wires 
If within 6 feet of telephone pole' 
(See Section 620-210-012) 

8701-50,000 volts' - phase wires 
If near telephone pole, see Section 620-210-012 

Grounded neutrals - systems of: 
Up to 22,000 volts to ground 

Over 22,000 volts to ground 

Other neutrals 

Grounded metal sheath cables or any cable lashed 
to grounded strand, any voltage 

Spacer cables" 
300 volts' or less 

If within 6 feet of telephone pole' 

301-750 volts' 

751-8700 volts' - generally 
If within 6 feet of telephone pole' 

---------
8701-50,000 volts' 

lSO-LESS 
ft in. 

2-0 
2-0 
4-0 

4-0 

4-0 
6-0 

6-0 

2-0 

CONSTRUCTION3 CLEARANCES 

FOR POWER SPAN LENGTHS OF 

151-200 
ft in. 

2-6 
2-6 
4-6 

4-6 

4-6 
6-6 

6-6 

2-6 

201-2SO 
ft in. 

3-0 
3-0 
5-0 

5-0 

5-0 
7-0 

7-0 

3-0 

Same as associated phase wires. 

Same as associated phase wires. 

2-0 2-0 2-0 

2-0 2-0 2-0 
4-0 4-0 4-0 

4-0 
-~----~--~-

4-0 4-0 4-0 
6-0 6-0 6-0 

6-0 6-0 6-0 

1. Voltage to ground if power circuit is grounded; voltage between wires if not. 

2. Illustrated in Section 620-216-013. 

3. Maintenance clearances for span lengths up to 250 feet are the same as construction 
clearances for span lengths of 150 feet or less. 

4. Every effort should be made to avoid these situations and establish a common pole crossing 
instead. 

Page 6 
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ISS 1, SECTION 462-500-016 

4. MISCELLANEOUS CLEARANCES 

Multiple Drop Wire Above: 
Power service drops or wires of 300 volts or less, foreign guys, foreign communication cables, 
trolley span wires. 

SPAN LE NGTH OF CLEARANCE IN FEET. INC HES 

MULTIPLE DROP WIRE (Feet) CONSTRUCTION MAINTENANCE 

100-less 2-0 2-0 
101-150 2-2 2-0 
151-200 2-3 2-0 
201-250 2-4 2-0 

USING MINIMUM SAGS 

75-less 2-2 2-0 
76-150 2-4 2-0 

151-225 2-5 2-0 
226-250 2-6 2-0 

Trolley contact wires 750 volts - less 
(Normal or Minimum Sags) 

250-less* 4-6 4-0 

Multiple Drop Wire Below: 
Foreign guys or communication cables 0 

Any span length 2-0 2-0 

Neon Signs 
Any span length 4-0 4-0 

Multiple Drop Wire Along side: 
Neon Signs 

Any span length 2-0 2-0 

* Place wire guard at point of crossing. 
0 Span length of foreign cable not over 250 feet. 

Page 7 
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BELL SYSTEM PRACTICES 
Plant Series 

ADDENDUM 462-500-017 
Issue 1, December 1967 

AT&TCo Standard 

CLEARANCES FOR MULTIPLE DROP WIRE IN THE 

HEAVY LOADING AREA 

1. GENERAL 

1.001 This addendum supplements Section 
462-500-017, Issue 2. 

1.002 This addendum is issued to add a paragraph 
to Part 1 regarding the placing of aerial 

drop wire over swimming pools. 

1.003 Add the following paragraph: 

1.07 Clearances over public and private swimming 
pools are not covered by the National Electrical 

Safety Code. However, for reasons of safety, 
sanitation, and appearance, aerial multiple drop 
wire crossings over swimming pools should be 
avoided. 

© American Telephone and Telegraph Company, 1964 

© American Telephone and Telegraph Company, 1967 

Printed in U.S.A. 
Page 1 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 462-500-017 
Issue 2, June, 1964 

AT&TCo Standard 

CLEARANCES FOR MULTIPLE DROP WIRE 

IN THE HEAVY LOADING AREA 

CONTENTS PAGE 

1. GENERAL . 

2. CLEARANCES ABOVE GROUND OR RAILS . 3 

(a) USING NORMAL SAGS 3 

(b) USING MINIMUM SAGS . 

3. CLEARANCES CROSSING BELOW POWER 
WIRES AND CABLES 

4. MISCELLANEOUS CLEARANCES • 

1. GENERAL 

7 

9 

10 

1.01 This section contains the recommended 
clearances for multiple drop wire installed 

in the heavy loading area. It has been reissued to 
correct printing errors on pages 4 and 5. The 
values specified meet the requirements of the 
National Electrical Safety Code (Sixth Edition). 
They appiy under conditions of 60°F with no 
wind or ice. 

1.02 "Construction" clearances generally con-
tain an allowance for extra sag which will 

be introduced as a result of permanent stretching 
of the wire under storm loaded conditions. It will 
not be necessary to resag multiple drop wire 
unless the storm loading experienced is quite 
severe. 

1.03 "Maintenance" clearances shou ld exist 
after the wire has been through storm 

loading and the temperature returns to 60°F. It 
will be necessary to pull s lack, however, if clear­
ances at 60°F fall below maintenance values. 

1.04 Note that clearance requirements shown 
for wire overhanging the traveled part of 

public roads are considerably larger than the 
clearances required where no such overhang 
exists. Note also that clearances for wire crossing 
alleys, roads and driveways show one set of 
values for general use and a second somewhat 
lower set of va lues for use when one pole is 
located within 50 feet of the far edge as shown 
in Fig. 1. 

EDGE DF TRA YELLED 
PART OF ROAD, ALLEY ETC. 

REDUCED CLEARANCE APPLIES 
IF " A" IS HOT OVER SO FT. 

Fig. 1 

© American Telephone and Telegraph Company, 1964 
Printed in U.S. A. Page 1 
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SECTION 462-500-017 

1.05 Multiple drop wire must be installed with 
re latively la rge sags. Hence it will gener­

ally be a dvantageous to locate poles and wire 
runs so that the middle of the spa n will not be 
above t he traveled part of the road , a lley or 
drivewav. This will often be the case at crossings 
wh en the far edge of the road , a ll eys, etc, is 
50 feP.t or less from the pole. (See Fig. 1) When 
thi s condition exists, it may be possibl e to base 
th e height of pole attachment on so mething less 
than 100 per cent of the midspan. The following 
tab le shows the percentage of midspa n sag to be 
used in determining the height of pole attac hment 
when the 50-foot criterion applies. This procedure 
should be ign ored for s pans Jess than 145 f ee t. 

SPAN LENGTH ( f eet) 

Page 2 

145-160 
161-180 
181-200 
201-225 
226-250 
25 1-275 
276-300 

PER CENT OF MIDSPAN SAG 

90 
85 
80 
75 
70 
65 
60 

Example: A 275 foot span crosses a road; the 
midspan sag is 10 f eet. The pole is within 50 f eet 
of the far edge of the road and is on ground 2 feet 
higher than the road. Sag at 50 feet will be 65 per 
cent of midspan or 6-1/ 2 f eet. From part 2 (b) of 
this section, the required clearance is 18 f ee t 
9 inches. Minimum height of pole attachm ent is 
18 feet 9 inches minus 2 feet plus 6 feet 6 in ches 
or 23 feet 3 inches. 

1.06 Clearances for spa n lengths, voltages a nd 
conditions now s hown in thi s section a re 

an engineerin g respons ibility and will be shown 
on the detail plans. Clearances shown in t his 
section are to be used unl ess the detail pl a ns 
indicate otherwise. Detail plans may indi cate 
different valu es where loca l rules differ from the 
Code or wh ere engineering forces have allowed 
for certain factors . 
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SITUATION REF. 

Crossing Above: 

Railroad Tracks 
Generally -
Special Case Fig. 2 

Pub lic Roads 
Generally -
Pole not over 50 ft. 

from far edge Fig.1 

Public Alleys 
Generally -
Pole not over 50 ft. 

from far edge Fig. I 

Resid. Driveways 
General ly -
Pol e not over 50 ft. 

from far edge Fig. I 

F lat Roof Buildings -
Peak Roof Buildings, 

Billboards -
Neon Signs -
Waterways -

Running Along: 

Public Roads 
Maj or Overhang Fig. 3 

Minor Overhang Fig. 3 
Urban -
Ru ra l (Lt. Traffic) -

No Overhang 

.,, 
Back of Obst. Fig. 4 
Not Back of Obst. Fig. 5 

~ 
<D Public Alleys -
w 

2. CLEARANCES ABOVE GROUND OR RAILS 

75-LESS 

CONST 

ft . in. 

27-0 
25-0 

I8-0 

I8-0 

I5-0 

I5-0 

10-0 

I0-0 

8-0 

2-0 

4-0 

(a) Using Normal Sags 

SPANS OF 17S FEET OR IESS 

76-100 

(MTCE) CO NST 

ft . in . ft. in. 

(27-0) 27-3 
(25-0) 25-3 

(I8-0) I8-3 

(I8-0) I8-3 

(I5-0) I5-3 

(I5-0) I5-3 

(I0-0) I0-3 

(I0-0) I0-3 

(8-0) 8-3 

(2-0) 2-3 

(4-0) 4-3 

(MTCE) 

ft. in. 

(27-0) 
(25-0) 

(18-0) 

(18-0) 

(15-0) 

(I5-0) 

(10-0) 

(10-0) 

(8-0) 

(2-0) 

(4-0) 

101 -1 50 151-1 75 

CONST (MTCE) CONST (MTCE) 

ft. in. ft. in. ft. in. ft . in. 

{ Must be supported on 6M strand 
for spans over IOO feet; 
IOM required for spans over I50 ft. 

I8-6 (I8-0) I8-7 (I8-0) 

18-5 (I8-0) 18-6 (I8-0) 

I5-6 (I5-0) I5-7 (I5-0) 

I5-5 (I5-0) 15-6 (I5-0) 

I0-6 (I0-0) 10-7 (10-0) 

I0-5 (10-0) 10-6 (10-0) 

8-6 (8-0) 8-7 (8-0) 

2-3 (2-0) 2-4 (2-0) 

4-6 (4-0) 4-7 (4-0) 

Must be shown on detai l plans. 

18-0 (18-0) I8-3 (18-0) 18-6 (18-0) I8-7 (I8-0) 

I8-0 (I 8-0) I8-3 (18-0) I8-6 (I8-0) I8-7 {18-0) 
I4-0 (14-0) I4-3 (14-0) 14-6 (14-0) I4-7 (I4-0) 

8-0 (8-0) 8-3 (8-0) 8-6 (8-0) 8-7 (8-0) 
13-0 (13-0) I3-3 (13-0) I3-6 (13-0) I 3-7 (I3-0) 

--
I5-0 (I5-0) I 5-3 (I5-0) 15-6 (15-0) I 5-7 (I5-0) 

iii 
"' 
!" 

"' m n .... 
0 z 
• °' .... u. g 
.... 
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SECTION 462-500-017 

WIRE CROSSING RAILROAD TRACKS - SPECIAL CASE 

Page 4 

NOTE: 27 FT REQUIRED, 
FOR WIRE IF CONTACT 
WIRE IS NOT PRESENT 

CONTACT WIRE (S) 
FOR TROLLEY OR 
TRACKLESS TROLLEY 

Fig. 2 

Fig.3 

AHY 
TELEPHONE 

WIRE 
OR 

CABLE 

/ 

i . 

I 
_i__-~ . 11 

MAJOR OVERHANG 
IF "A" IS OVER 6 FEET 
MINOR OVERHANG 
IF "A" IS LESS THAN 
6 FEET. 

TCI Library: www.telephonecollectors.info



RUNNING ALONG PUBLIC ROADS 
<NO OVERH - BACK ANGJ 

155 2, SECTION 462 5 

OF DITCHES ETC. - 00-017 

y 

ORAl:G~E~l~C~CK OF 
FENCE ETC (IN , EMBANKMENT 
ACCESSIBLE GENERAL 

ONLY)~PEOEST:.ANS 

\j .. 
Fig. 4 

RUNNING ALONG · BUT NOT !NOT BACK O;>~RHANGING PUBLIC STRUCTION 1 ROADS 

TELEPHONE 
WIRE OR 

' ' 

CABLE --
NOT 
OVERHANGING 
TRAVELLED 
PART OF ROAD 

Fig. 5 

Page 5 
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SECTION 462-500-017 

2. CLEARANCES ABOVE GROUND OR RAILS 

(a) Using Normal Sags (Cont.) 

SPANS OF 176-250 FEET 

176-200 201-225 226-250 

CONST (MTCE) CONST (MTCE) CONST (MTCE) 
SITUATION REF. ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. 

Crossing Above: 

Railroad Tracks 
Generally 
Special Case Fig. 2 Must be supported on lOM strand for these span lengths . 

- -- ·-··-"" 
Public Roads 

Generally - 18-10 (18-3) 19-2 (18-6) 19-6 (18-fl) 
Pole not over 50 ft . 
from far edge Fig. 1 18-6 (18-0) 18-7 (18-0) 18-7 (18-0) 

- ---- .. ----- - --· 1---------- -------- - ----
Public Alleys 

Generall y - 15-10 (15-3) 16-2 (15-6) 16-6 (li"i-9) 
Pole not over 50 ft. 

from fa1· edge Fig. 1 15-(j (15-0) 15-7 (15-0) 15-7 (15-0) 
---- - - --- - - ----·-- -

Resid. Driveways 
Generally - 10-10 (10-3) 11-2 (10-6) 11-6 (10-9) 
Pole not over 50 ft. 

from far edge Fig. 1 · 10-6 (10-0) 10-7 (10-0) 10-8 (10-1) 
----- - ------

Flat Roof Buildings - 8-7 (8-0) 8-8 (8-0) 8-9 (8-0) 
--

Peak Roof Buildings, 
Billboards - 2-4 (2-0) 2-1 (2-0) :2-5 (2-0) 

- I----·-----· --- - -- - ----

Neon Signs - 4-7 (4-0) 1-8 (4-0) 4-9 (4-0) 
-~------ ··--·-·· ------

\Vatenvays - Must be shown on detail plans. 

Running Along: 

Public Roads 
Major Overhang Fig. 3 18-10 (18-3) 19-2 (18-6) 19-6 (18-9) 

Minor Overhang Fig. 3 
Urban - 18-10 (18-3) 19-2 (18-6) 19-6 (18-9) 
Rural (Lt. Traffic) - 14-10 (14-3) 15-2 (11-6) 15-6 (11-9) 

--- -- "'--
No Overhang 

Back of Obst. Fig. 4 8-7 (8-0) 8-8 (8-0) 8-9 (8-0) 
Not Back of Obst. Fig. 5 13-7 (13-0) 13-8 (13-0) 13-9 (13-0) 

- ·--·- - -- - - -- - ------ -- - -
Public Alleys - 15-10 (15-3) 16-2 ( 1.5-6) 16-6 (15-9) 

Page 6 
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.., 
Cl 

~ 
'I 

SITUATION 

Crossing Above: 
Railroad Tracks 

Generally 
Special Case 

Public Roads 
Generally 
Pole not over 50 ft. 

from far edge 

Public Alleys 
Genera lly 
Pole not over 50 ft . 

from far edge 

Resid. Driveways 
Generally 
Pole not over 50 ft. 

from far edge 
Flat Roof Buildings 

Peak Roof Buildings, 
Billboards 

Neon Signs 

Waterways 

Running Along: 
Public Roads 
Maj or Overhang 

Minor Overhang 
Urban 
Rural (Lt. Traffic) 

No Overhang 
Back of Obst. 
Not Back of Obst. 

Public Alleys 

REF. 

-
Fig. 2 

-

Fig.1 

-

Fig. I 

-

Fig. I 

-

-
-
-

Fig. 3 

Fig. 3 
-
-

Fig.4 
Fig. 5 

-

2. CLEARANCES ABOVE GROUND OR RAILS 

(b) Using Minimum Sags 

SPAN LENGTHS OF 17S FEET OR LESS 

7S-LESS 76-100 101-lSO 151-175 

CONST (MTCE) CONST (MTCE) CONST (MTCE) CONST (MTCE) 
ft. in . ft . in . ft . in. ft . in. ft. in . ft . in. ft. in. ft . ~n. 

f Must be supported on 6M strand 
27-3 (27-0) 27-7 (27-0) . for spans of IOI-I50 feet; 
25-3 (25-0) 25-7 (25-0) l IOM required over 150 feet. 

I8-3 (18-0) I8-7 (18-0) 18-8 (18-0) 18-9 (I8-0) 

18-3 (18-0) I8-7 (I8-0) I8-7 (I8-0) I8-7 (I8-0) 

15-3 (15-0) 15-7 (I5-0) I5-8 (I5-0) I5-9 (15-0) 

I5-3 (15-0) I5-7 (I5-0) I5-7 (I5-0) I5-7 (15-0) 

10-3 (10-0) I0-7 (10-0) I0-8 (I0-0) I0-9 (10-0) 

I0-3 (10-0) I0-7 (I0-0) I0-7 (10-0) I0-7 (10-0) 

8-3 (8-0) 8-7 (8-0) 8-8 (8-0) 8-7 (8-0) 

2-3 (2-0) 2-7 (2-0) 2-8 (2-0) 2-8 (2-0) 

4-3 (4-0) 4-7 (4-0) 4-8 (4-0) 4-9 (4-0) 

Must be shown on detail plans. 

I8-3 (I8-0) I8-7 (18-0) I8-8 (I8-0) I8-9 (I8-0) 

I8-3 (I8-0) I8-7 (I8-0) 18-8 (18-0) 18-9 (18-0) 
I4-3 (14-0) I4-7 ( I8-0) I4-8 (I4-0) 14-9 (I4-0) 

8-3 (8-0) 8-7 (8-0) 8-8 (8-0) 8-9 (8-0) 
13-3 (13-0) 13-7 (13-0) 13-8 (13-0) 13-9 (I3-0) 

15-3 (15-0) I 5-7 (15-0) 15-8 (I5-0) 15-9 (15-0) 

;;; 
"' _ ... 
"' m 
n ... 
~ ... 
~ 

~ 
'I 
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1 • • 

SITUATION 

Crossing Above: 
Rai lroad Tracks 

Generall y 
Special Case 

Public Roads 
Generally 
Pole not over 50 ft . 

from far edge 

Public Al leys 
Generally 
Pole not over 50 ft. 

from far edge 

Resid. Driveways 
Generally 
Pole not over 50 ft. 

from far edge 

F lat Roof Buildings 

Peak Roof Buildings, 
Billboards 

Neon Signs 

Waterways 

Running Along: 

Public Roads 
Maj or Overhang 

Minor Overhang 
Urban 
Rural (Lt. Traffic) 

No Overhang 
Back of Obst. 
Not Back of Obst. 

Public Alleys 

REF. 

-
Fig. 2 

-

Fig. 1 

-

Fig.1 

-

Fig.1 

-

-

-
-

Fig. 3 

Fig. 3 
-
-

Fig. 4 
Fig. 5 

-

2. CLEARANCES ABOVE GROUND OR RAILS 

(b) Using Minimum Sags 

SPAN LENGTHS O F 176-300 FEET 

176-200 201-225 226-250 25 1-275 276-300 

CONST (MTCE) CO NST (MTCE) CONST (MTCE) CONST (MTCE) CONST (MTCE) 
ft . in. ft . in . ft. in. ft. in. ft . in. ft. in. ft. in. ft . in. ft . in. ft. in. 

Must be supported on lOM strand. 

19-1 (18-3) 19-5 (18-6) 19-10 (18-9) To be shown on plans. 

18-8 (18-0) 18-8 (18-0) 18-8 (18-0) 18-9 (18-0) 18-9 (18-0) 

16-1 (15-3) 16-5 (15-6) 16-10 (15-9) 17-3 (16-0) 17-6 (16-3) 

15-8 (15-0) 15-8 (15-0) 15-8 (15-0) 15-9 (15-0) 15-9 (15-0) 

11-1 (10-3) 11-5 (10-6) 11-10 (10-9) 12-3 (11-0) 12-6 (11-3) 

10-7 (10-0) 10-8 (10-0) 10-9 (10-1) 11-0 (10-3 ) 11-1 (10-4) 

8-10 (8-0) 8-11 (9-0) 9-1 (8-0) 9-3 (8-0) 9-3 (8-0) 

2-8 (2-0) 2-8 (2-0) 2-8 (2-0) 2-8 (2-0) 2-8 (2-0) 

4-10 (4-0) 4-11 (4-0) 5-1 (4-0) 5-2 (4-0) 5-3 (4-0) 

Must be shown on detail plans. 

19-1 (18-3) 19-5 (18-6) 19-10 (18-9) 20-3 (19-0) 20-6 {19-3) 

19-1 (18-3) 19-5 (18-6) 19-10 (18-9) 20-3 (19-0) 20-6 (19-6) 
15-1 (14-3) 15-5 (14-6) 15-10 (14-9) 16-3 (15-0) 16-6 (15-3) 

8-10 (8-0) 8-11 (8-0) 9-1 (8-0) 9-3 (8-0) 9-3 (8-0) 
13-10 (13-0) 13-11 (13-0) 14-1 (13-0) 14-3 (13-0) 14-3 (13-0) 

16-1 (15-3) 16-5 (15-6) 16-10 (15-9) 17-3 (16-0) 17-6 {16-3) 

"' '" n 
-4 

0 z 
: ... 
u. g 
.... 
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ISS 2, SECTION 462-500-017 

3. CLEARANCES CROSSING BELOW POWER W!RES AND CABLES 

KIND OF POWER FACILITY 

300 vo lts ' or less 
Service wires or cables 
Line wires 

If within 6 feet of telephone pole' 
(See Section 620-210-012) 

301-750 volts' - phase wires 

751-8700 volts' - phase wires 
If within 6 feet of telephone pole' 
(See Section 620-210-012) 

8701-50,000 volts' - phase wires 
If near te lephone pole, see Sect ion 620-210-012 

Grounded neutrals - systems of: 
Up to 22,000 volts to ground 

Over 22,000 volts to ground 

Other neutrals 

Grounded metal sheath cables or any cable las hed 
to grnunded strand, any voltage 

Spacer cables, 
300 volts' or less 

If within 6 feet of te lephone pole' 

301-750 volts' 

751-8700 volts' 
If within 6 feet of telephone pole' 

8701-50,000 volts' 

100-LESS 
ft. in. 

2-0 
2-0 
4-0 

4-0 

4-0 
6-0 

6-0 

2-0 

CONSTRUCTION" CLEARANCES 
FOR POWER SPAN LENGTHS OF 

10 1-lSO 
ft. in. 

2-6 
2-6 
4-6 

4-6 

4-6 
6-6 

6-6 

2-6 

151-175 
ft. in. 

2-9 
2-9 
4-9 

4-9 

4-9 
6-9 

6-9 

2-9 

Same as associated phase wires. 

Same as associated phase wires. 

2-0 2-0 2-0 

2-0 2-0 2-0 
4-0 4-0 4-0 

4-0 4-0 4-0 

4-0 4-0 4-0 
6-0 6-0 6-0 

6-0 6-0 6-0 

1. Voltage to ground if power circuit is grounded; voltage between wires if not. 

2. Ill ustrated in Section 620-216-013. 

3. Maintenance clearances for span lengths up to 175 feet are the same as construction clear­
ances for span lengths of 100 feet or less. 

4. Every effort should be made to avoid these situations and establish a common pole crossing 
instead. 

Page9 
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SECTION 462-500-017 

4. MISCELLANEOUS CLEARANCES 

Multiple Drop Wire Above: 

Power service -drops or power line wires of 300 volts or less, foreign guys, foreign com munication 

cables, trol ley span wires. 

SPAN LENGTH OF CLEARANCE IN FEET, INCHES 

MULTIPLE DROP WIRE (Feet) CONSTRUCTION MAINTENANCE 

USING NORMAL SAGS 

100-less 2-3 2-0 
101-150 2-6 2-0 
151-175 2-7 2-0 
176-191 3-1 2-6 
192-208 3-7 3-0 
209-225 4-2 3-6 
226-241 4-9 4-0 

USING MINIMUM SAGS 

100-less 2-7 2-0 
101-150 2-8 2-0 
151-175 2-9 2-0 
176-191 3-4 2-6 
192-208 3-10 3-0 
209-22fi 4-5 3-6 
226-241 5-0 4-0 
242-258 5-7 4-6 
259-275 6-3 5-0 

Trolley contact wires 750 vo lts - less 

(Normal or Minimum Sags) 

75-less* 4-3 4-0 
76-175* 4-9 4-0 

Multiple Drop Wire Below: 

Foreign guys or communication cables 0 

Any span length 2-0 2-0 

Neon Signs 

Any span length 4-0 4-0 
--

Multiple Drop Wire Alongside: 

Neon Signs 

Any span length 2-0 2-0 

* Place wire guard at point of crossing. 

0 Span length of foreign cab le not over 175 feet. 

Page 10 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 502-531-404 
Issue 2, February 1971 

AT& TCo Standard 

SERVICE 

51 lC/D TELEPHONE SETS 

1. GENERAL 

1.01 Reissued to add nontechnical changes to Fig. 
1. 

LINE 2 

RI NG(R 
CKT 
( NOT[ 3) 

SPE A.KER-
PHONE 
SYST(M 

LEAD 
O[SIG 

[: 
l 

RI 

P4 

P3 

LK 

(W-BR )[BK) 

IJ (BR-W)[Y) I 
fa (BL-R )[BR-R) 

11il (R-BL )[BR-G) J\\ 

(w-G)[O-G) I 
(G-W)[O-R) 

(G-R)[O-BL) 11 II 
(R-G )[o-w) 

r11 (S-W)[O-BK) iliH IO (S) Pf 

42 5 E 
NETWORK 

LIN[ 
SWITCH 

(BL) 

(G OR BL) 

A OR AG ~!!I (W-S)[ O) (Y) ~·'·;·;;; [ s-w) o @l 
,_:._c__,.. ....... -'---ii%--------------4iii---~ b Ji] 

OR SG :.t,t.~.~;.'~.:.. (o-w )( w] 11 ~j Mt D1: 

Cs~~ [_•s_1 __ _,,~.:.:.: . .,:•;·;···'··---'(_c·-_o __ )l~L-')--ii+---<f-<.I)--__.,.._, PUS .~ .• ·.·.··.··,0 .. '." .. ".:.·.:.·•.. I c I 
v'< .. 0 rm f§ 

~Ill BR lili ( :"-G ) II~ ;:•j '.'. ' 
:::::+ 

!~Tm:~~;~~~'.~~N~~:~~;~o~~~~~~~~!:!~!:~~:r:~~!~~ND ii ··-::-~-R-;)l .. ;i.._! ____ ~ tr .•. 1.• l.l .. 
1.~.; 

3 ANO 4 RESPECTIVELY. ---'t""1i._i ---<0 .. . foi 
3. rDR RINGER CONNECTIONS TERMINATE (BL-R) OR (BR-R) 

ANO (R-BL) OR (BR-G) MOUNTING CORO LEADS TO LIN[ I DP· DIAL PULSE 
OR 2 AT CONNECT ION BLOCK. 0N - OFF NORMAL 

4. EARLY MODEL SETS ARE EQUIPPED WITH 0160 (MO) LINE SWITCH SEQUENCE , 
MOUNT I NG CORO AND CURRENT MODEL WI TH DI 6r 
MOUNT I NG CORO. 

be - MAKE 
de - MAKE 
ob- BREAK 
fg - BREAK 

( ) CURRENT COLOR CODE 
[ I MO CO LOR CODE 

Fig. 1_.511C/D (MD) Telephone Set, Connedlons• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

DP 

G3-TYP[ 
HANDS CT 
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@Bell System 
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