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1. GENERAL

1.01 This practice covers the requirements for pro-
tection and grounding of subseriber stations

(including coin telephones) and provides information
for identification, selection, and installation of sta-
tion protectors. It identifies signaling grounds and
describes bonding procedures.

1.02 This practice is reissued to add reference to:
e UL* Listed 125EB-1 and 125EB-2 protectors
o UL Listed 125EC-type protectors
e B2 customer service closure
o 200 series NIU (network interface unit)
e C2 marina and RV closure.

Revision arrows are used to identify these changes.

1.03 Illustrations of superseded hardware that are
rated DA (Discontinued Availability) are re-
tained in this practice for reference.

1.04 Cable, wire, strand, etc., which are subject to

disturbance by lightning, possible contact or
induction from electrie circuits in excess of 300 volts
to ground, or ground potential rises from nearby
power generating stations or substations are called
exposed cable, wire, or strand.

1.05 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.

1.06 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.

1.07 Electrically isolated sections of aerial cable
are considered as open wire, for the purpose of
determining the type of protectors required, unless

*Registered trademark of Underwriters Laboratories, Inc.
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the cable is effectively grounded to a multigrounded
neutral of a power system.

1.08 Station protectors are used in areas where

telephone plant is considered exposed as out-
lined in paragraph 1.04. Station protectors are de-
signed to provide safety to customers and telephone
company personnel and to limit damage to telephone
equipment from abnormally high voltages. Protector
units limit the magnitude of a foreign voltage at the
station by arcing to ground and by shorting perma-
nently to ground when there is excessive follow-
through current.

1.09 Nearby lightning strokes can develop large

potential (voltage) differences between tele-
phone wiring, power wiring, water pipes, and build-
ing steel. It is important that the customer or owner
of the premises ensures that the power is properly
grounded, and the metallic water pipes and building
steel are bonded to the power ground. The station
protector ground should be connected to the power
ground. Situations resulting in separate power and
telephone grounds require that the separate grounds
be bonded using a No. 6 AWG copper conductor. A
situation such as this might occur when the power
ground is inaccessible at the premises. The techni-
cian grounds the station protector to a telephone
ground rod and bonds the ground rod to the water
pipe. When the customer provides access to the power
ground, the telephone company will return to bond
the power and telephone grounds. This situation is
shown in Fig. 1 and covered in Part 6. Telephone
grounding and bonding eonductors should be as short
and straight as possible.

1.10 When installing protectors at mobile home
locations, refer to Practice 461-220-100.

1.11 Stations requiring special protective mea-
sures are:

o Stations located at power substations or gen-
erating stations.

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

o Stations connected to privately-owned cir-
cuits or facilities. Interfaces required for con-
necting to these stations are covered in other
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practices and will be coded on the service or-
ders. If they are not, consult your supervisor.

1.12 Where stations are served by open wire, rural

wire, or aerial service 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 sta-
tion as outlined in Practice 462-525-150; otherwise, a
fused protector must be used.

1.13 Stations served by rural wire or aerial service

wire that is run on jointly used poles, support-
ing 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 pro-
tector. Refer to Practice 462-525-150 and Part 12 of
this practice for requirements. The 118B protector is
designed to protect telephone circuits in the event of
a contact between higher voltage power wires and
telephone wires.

2. LOCATION OF PROTECTORS

2.01 Plan station installations so the station pro-

tectors can be grounded to the power ground,
using the shortest possible length of ground wire run
in the most direct route. Protectors should be
mounted outside whenever possible. Fuseless sta-
tion protectors installed indoors should be located
near the protector ground source so the ground wire
can be as short as possible. Fuse-type protectors in-
stalled indoors must be located as close as practical
to the point of entrance of the drop wire.

2.02 To minimize the possibility of damage or

immersion, place the protector in an accessi-
ble location. Do not place protectors on the fronts 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
protectors underneath buildings only as a last resort.
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PTABLE A4

FUSELESS PROTECTOR SELECTION

NUMBER TYPE USE
OF PAIRS | PROTECTOR PROTECTOR
PROTECTED UNIT USED INDOOR | OUTDOOR

1 128A1A 2B2A Yes* Yest

1 123E2A 11B2A Yes* Yest

1 125EB-1 125E Yes Yest

2 125EB-2 125E Yes Yest

1 125EC-1 125E Yes Yest

2 125EC-2 125E Yes Yest

3 125EC-3 125E Yes Yest

4 125EC-4 125E Yes Yest

5 125EC-5 125E Yes Yest

6 125EC-6 125E Yes Yest

2 128A1A-2 2B2A Yes* Yes}

2 128E2A-2 11B2A Yes* Yest

1-5 9A1A-5 or 2B2A or No §
9E1A-5 11A2A

1-6 116C or 2A1A or No Yes
116E 11A2A

1-6 117B 2A1A Yes No

1-5 142A1A or 2A1A or No Yest
142E1A 11A2A

* Use 150B cover.

wr A

Used in 85-type closure.

Provides a C customer service closure.

Provides a B2, C, or D customer service closure.
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use at stations served by cable or multiple wire hav-
ing a high level of lightning activity. The protector
should be grounded with a No. 12 ground wire (Table
B).

TABLE B
GROUND WIRE CAPACITY
MAXIMUM NUMBER

GROUND OF
WIRE SIZE PROTECTED CIRCUITS
No. 12 2
No. 10 6
No. 6 7 or more

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

3.05 #»The 125EB-1 and 125EB-2 protectors (and
two 125E protectors mounted on a Bl adapter)
are UL Listed protectors only when assembled and

installed as shown in this practice.

3.06 The 125EB-1 protector provides protection for

one pair of wires and is intended for use at sta-
tions served by cable or multiple wire. The 125EB-1
protector is equipped with a sealed 125K protector
module and a Bl adapter. The 125E protector module
is equipped with two 201A gas tubes and a fail-safe
shorting mechanism. The Bl adapter has the same
mounting footprint as the 123E-type protector and
will provide mounting for one or two 125E protector
modules. The 125EB-1 protector should be grounded
with a No. 12 ground wire (Table B).

3.07 The 125EB-2 protector provides protection for

two pairs of wires and is intended for use at
stations served by cable or multiple wire. The
125EB-2 protector is equipped with two sealed 125E
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protector modules and a Bl adapter. The 125EB-2
protector should be grounded with a No. 12 ground
wire (Table B). The 125-type protector is shown in
Fig. 4.

125E
PROTECTOR
MODULE

B1 ADAPTER

125E8-1 PROTECTOR

B1
| ADAPTER |

{125€ PROTECTOR |
. MODULES |

125EB-2 PROTECTOR |

#Fig. 4— 125EB-Type Protectord
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3.08 The 125EC-type protector provides protection
from one to six pairs of wires and is intended
for use at stations served by cable, multiple wire, 5-

pair buried cable, and 6-pair aerial drop wire. The:
125EC-type protector may be changed by adding or -

removing 125E protectors from 125EC-1 through

12LE
PROTECTORS
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125EC-6 protectors. For example, the 125EC-4 pro-
tector (Fig. 5) is a C1 adapter with four 125E protec-
tors mounted on a C customer closure. The 125EC-
type protectors must be grounded with a No. 10
ground wire (Table B).4

C CUSTOMER
CLOSURE

S Y

/ PRUTECTORS

[
ADAPTIR

#Fig. 5—125EC-4 Protectord
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3.09 The 128A1A-2 protector (Fig. 6) provides pro-

tection for two pairs of wires. The protector
should be grounded with a No. 12 ground wire
(Table B).

TiP, RING,
SECOND SECOND
PAIR PAIR
TP, RING,
FIRST FIRST

PAIR PAIR

PROTECTOR
GROUND
TERMINAL

PROTECTOR UNIT

Fig. 6—128A1A-2 Protector

Tip
FIRST
Padn

3.10 The 128E2A-2 protector (Fig. 7) provides pro-

tection for two pairs of wires. The protector
should be grounded with a No. 12 ground wire
(Table B) and may be used anywhere the 128A1A-2
protector is used.

3.11 The 11A2A protector unit can be used as a di-

rect field replacement for the 2A1A protector
units in protectors and protected cable terminals,
terminal blocks, and connecting blocks. The 11B2A
can be-used as a field replacement for 2B2A protector
units in 123- and 128-type protectors. The top of the
cap is painted white to identify it as satisfactory for
use on customer premises.

3.12 The 9A1A-type terminal block replaces the
6A3A (DA) terminal block.

RING
SECOND
PAIR

BIAPROGTECTOR

Rt PiACT PAan

Fig. 7— 128E2A-2 Protector
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PTABLE C4

MULTIPAIR STATION PROTECTORS

PAIRS REFERENCE
TYPE PROTECTOR PROTECTED PRACTICE
NH-16 16
Cable Terminals 631-210-101
NH-25 25
1A4A-10 10
1A4A-16 16
Terminal Blocks 631-440-211
1A4A-25 25
1A4A-50 50
57B1A-10 10
57B1A-16 16
Connecting Blocks 461-603-100
57TB1A-25 25
57TB1A-50 50
134A1A-16 16
4 134A1A-25 25
134A1A-50 50

134A1A-160 100 631-460-111

134E1A-16 16
134E1A-25 25
Protectors 134E1A-50 50

134E1A-100 100

188A1A-100 100 631-460-113

189A1A-50 50
1189A1A-100 100 631-460-114
190A1A-50 50 631-460-115

190A1A-100 100

199A1A10-25 25
199A1A25-50 50 631-470-204
199A1A50-100 100

Page 10
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TABLE D

SELECTION OF APPROVED GROUND

( START )

POWER SERVICE
GROUND ON PREMISES
OR PLANNED BUT NOT
YET INSTALLED

YES

POMER
SERVICE GROUND
ACCESSIBLE

YES

CONNECT PROTECTOR
GROUND TO
NEAREST ACCESSIBLE
LOCATION ON POWER
GROUNDING SYSTEM -
SERVICE ENTRANCE
CONDUIT, POMER
SERVICE GROUND WIRE,
GROUNDING ELECTRODE,
ACCESSIBLE CONNECTOR
ON SERVICE BOX.

OR
NEAREST ACCESSIBLE
LOCATION ON BUILDING
STEEL OR INTERIOR
METALLIC WATER PIPE*
THAT IS BONDED TO
POWER GROUND. SEE
FIGURE 32

| NOTIFY
CUSTOMER

CONNECT PROTECTOR GROUND
TO TELEPHONE GROUND ROD
AND BOND TO NEAREST
ACCESSIBLE LOCATION ON
METALLIC WATER PIPE OR
BUILDING STEEL. SEE
FIGURE 34

* WATER PIPES ARE TO BE
AVOIDED WHEN POSSIBLE DUE TO
THE INCREASED USE OF PLASTIC
COMPONENTS IN PIPING SYSTEMS.
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cable pairs by using 3B- or 4B-type protector units.
The 3B1A protector units must be ordered separate-
ly.

3.23 A 3-wire ground connector is provided at the

top and bottom of the 189-type modular pro-
tector housing to bond housings together and for ter-
minating a No. 6 ground wire from an approved
ground (Table D).

3.24 The 190-type protector (Fig. 15) consists of a
protector field. It provides electrical protec-
tion for 50 or 100 pairs at building entrance terminals
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by using 3B- or 4B-type protectors. The protector
units must be ordered separately.

3.25 A 3-wire ground connector is provided at the
top and bottom of the 190-type protector hous-

ing to bond separate units together and for terminat-

ing a No. 6 ground wire from an approved ground.

3.26 The 199-type protector consists of a metallic

backboard, 9A1A-10 or -25 terminal blocks,
and one or two 119A1-25 connecting blocks. It is
equipped with wire retaining rings and a 2A ground
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6. GROUNDING AND BONDING

All protector grounds and bonds
should be as short and as straight as
practical and should be located where
future visual inspections can be made.
Avoid making sharp bends in ground-
ing and bonding conductors.

6.01 The first choice for approved ground is some
part of the power grounding system (Fig. 32).

NEUTRAL ( CONNECTED TO POWER GROUND
WIRE WITHIN SERVICE ENTRANCE BOX)

- FROM
i PROTECTOR
T +

CONNECT
PROTECTOR
GROUND WIRE
TO NEAREST

GROUND POINT

SERVICE
ENTRANCE CABLE
{IN CONDUIT)

BUILDING
STEEL

SERVICE
ENTRANCE

BOX
(CONTAINS
BREAKERS
|| or FUSES)

POWER
GROUND WIRE
EARTH

D WP A

A L\ ACCEPTABLE
POWER GROUND WIRE CONNECTED TO 3] COLD WATER
COLD WATER PIPE AND PIPE

BUILDING STEEL . STEEL PILING OR

CONCRETE ELECTRODE

Fig. 32— Acceptable Protector Grounding Connections to
the Power Ground

The National Electrical Code® now requires that the
telephone and power grounds be bonded and that an
accessible means be provided at the electrical service
for bonding other systems, such as telephone, to the
power. This means may consist of an accessible:

e Metallic service entrance conduit

o Power grounding conductor

* Registered trademark of the National Fire Protection Associa-

tion.
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e Connector located on the exterior of the
power service raceway or power service
equipment (circuit breaker panel).

6.02 In installations where the power grounding
system is inaccessible or is not grounded, an
alternate approved ground must be used (Table D).
Where the power ground is inaccessible, it usually
will be impossible to determine whether the power
and telephone grounds are bonded together. In both
cases the customer must be notified that an unsafe
condition may exist and requested to have the power
ground made accessible or installed so that the pro-
tector can be grounded to the electric power ground-
ing system. A suggested form letter (Fig. 33) may be
used to notify the customers.

6.03 The telephone technician is not expected to
determine whether the power ground is prop-
erly installed. However, if it is found obviously defec-
tive, such as the ground wire broken or disconnected,
do not use it as approved ground, but use one of the
alternate choices in Table D. The condition of the
power ground should be reported to the customer.

6.04 Do not connect station protector ground wires
to:

e Gas pipes

e Electrical service branch eircuit conduit
e Armor of BX cable

e Interior of any electrical box

e Aluminum conduit

o Plastic pipe.

6.05 When connecting the protector ground to a
metallic water pipe, always verify that the
pipe is continuously metallic to the point where the
power ground is connected to it. Make sure there are
no intervening plastic sections or fittings. Because of
increased use of plastic components, the use of water
pipes for grounding should be avoided, if possible.

6.06 Grounding or bonding connections may be
made to aluminum power ground wire with
the B aluminum connector. Because of possible corro-
sion, this connector should not be:
o Used to join two copper conductors
o Used within 1/2 mile of the seacoast

e Buried.
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TELEPHONE COMPANY

CONNECTION OF THE

Dear Customer:

TELEPHONE GROUND

While we have installed your telephone system, we have been unable to

connect the telephone ground to your

electric power grounding system as

recommended by the National Electrical Code because it was not accessible

to us.

This condition may be hazardous and should be corrected by a qualified
individual. When the power ground has been made accessible, please
notify us on 611 (INSERT REPAIR NUMBER) and we will return to connect the
telephone ground to your electric power grounding system in accordance

with the National Electrical Code.

Telephone Company Representative Date

Fig. 33—Suggested Information to be Supplied to Customer Upon Completion of In-
stallation/Repair Visit—Unable to Ground Protector to Power Ground

6.07 Separate power and telephone ground must be
bonded together to minimize potential (volt-
age) differences between them (Fig. 1).

6.08 Telephone service may be installed where a

power ground is not provided or is inaccessi-
ble. However, the customer should be informed im-
mediately of the need for a power ground and
requested to notify the telephone company when the
ground has been provided. The procedure for com-
pleting the exchange of information shall be covered
by local instructions as shown in Fig. 33. Station pro-
tectors installed where there is no power, or the

FROM
PROTECTOR

METALLIC
COLD WATER PIPE

power ground is inaccessible, should be grounded as
shown in Fig. 34.

(!

Caution should be exercised on visits
(installation or repair) to locations
where structures are under construc-
tion 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 should be made in such a
manner that they will not be removed,
changed, broken, or present a hazard.

1

BUILDING STEEL

CO. GROUND ROD

BUILDING
FOOTING
\ No.§ (NO GROUND
)

TELECOMMUNICATION  GROUND

WIRE BOND WIRE

Fig. 34—Acceptable Protector Grounding Connections
When Power Service Is Not Grounded, Power
Service Grounds Not Accessible, or There Is No

Power at Premises
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6.09 See Table E for ground clamp selection. See
Table F and Fig. 35, 36, and 37 for wire connec-
tors. Connections to building steel may be made by
using a B, C, or D insulator support (Fig. 38).
6.10 If the power ground wire is enclosed in metal-
lic armor or conduit, the metallic armor or
conduit may be considered as the grounding condue-
tor when making connections.

tors feeding the premises enter the box containing
the main breaker or fuse. Branch service conduit is
the conduit through which electrical wiring leaves
the breaker box to feed lighting, appliance, and re-
ceptacle circuits in the building. Branch service con-
duit is not an approved protector ground.

6.12 Where protectors are located so that running
wire to a water pipe results in a shorter length
of wire than if run to the power ground, the water
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6.11  The power service entrance conduit is the con- pipe may be used provided the water pipe is
duit through which the power service conduc- bonded to the power ground.
TABLE E
GROUND CLAMPS
WIRE GROUND ELECTRODE
GROUND CLAMP SIZE (SIZE IN INCHES) UsE
B Station  6-3/4 In. No. 12 3/8 — 1-3/4 Connect protector ground to water pipe or
Ground or power service entrance conduit or mount 114A
Clamp 12-1/2 In. | No. 10 1-7/8 — 3 bracket
L Ground Clamp No. 6 1_3 Connect proteFtor ground or bonq to water pipe
or power service entrance conduit
C Ground Clamp No. 6, 10, /2 _ 1 Connect prlotector ground or bond to ground rod
or 12 or water pipe
TABLE F
WIRE CONNECTIONS
CONDUCTOR
CONNECTOR SIZE (AWG) USE
H Connector | No. 12 thru Connect or
4 and 8 bond ground
thru 1/0 wire to ar-
mored power
ground wire
or power
ground wire
B Aluminum | No. 6 thru Connect No. 6
Connector 12 copper to thru 12
AT-8984 No. 1/0 AWG copper
thru 8 ground wire
aluminum to aluminum
power
ground wire
for bonding
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ul:?-fo PREVENT
INJURY WHEN USING
SOPHER RESISTANT WIRE
INSTALLER SHOULD WEAR
GLOVES. USE TYPE B
SPLICERS 8CISSORS TO
REMOVE SHARP EDGES
FROM STEEL TAPE.

/Ml JACKET

ALUMINUM OR STEEL TAPE

5N, |
(127 mm)

i

REMOVE OUTER SHEATH

ALUMINUM OR STAINLESS
STEEL TAPE WOUND TIGHTLY
ON ITSELF ABOUT
2 TURNS

(- 3

"\ INNER JACKET

WRAP ALUMINUM OR STEEL TAPE

INNER JACKET

F-CONNECTOR

1
178 IN,
(3mm) CONDUCTORS

PLACE F-CONNECTOR

Fig. 35—Preparing 2-Pair Service Wire for Bonding of
Metal Shield

Fig. 36 —H Connector

ISS 2, AT&T 462-005-100

1-1/2 —

1-5/8

Fig. 37—B Aluminum Connector

6.13 Protectors located remotely from the power

service may be grounded to metallic water
pipe or to building steel provided the water pipe or
building steel is bonded to the power service
ground.

6.14 When installing a protector directly on a me-

tallic water pipe or when connecting the pro-
tector ground wire to a water pipe, be sure there are
no insulating joints, plastic sections, or plastic water
meters in the water pipe on which the protector is to
be 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,
80 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).

6.15 ~ Where it is necessary to multiple protector

ground terminals, select the proper size
ground wire for the number of protectors to be in-
stalled, 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.
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BUILDING
STEEL
B’
INSULATOR
SUPPORT
\\\\\\ (NOTE 2)
WASHER

10-24 X 1/2 IN.
(I2mm)

SCREW
NO. 6 AWG
GROUND WIRE

(-
— FORM
E-3013B
ALTERNATE
LOCATION FOR
ATTACHING
GROUND WIRE

INSTALL AS FOLLOWS:

PLACE BOLT THROUGH INSULATOR SUPPORT, INSTALL BOTTOM NUT
AND TIGHTEN, ATTACH INSULATOR SUPPORT TO BUILDING STEEL,
PLACE WASHERS AND TOP NUT ON BOLT, REMOVE INSULATION FROM
GROUND WIRE AND BEND BARE CONDUCTOR AROUND BOLT BETWEEN
WASHERS, TIGHTEN TOP NUT,

NOTES:

1. BOLT, NUTS, AND WASHERS ARE NOT PROVIDED WITH [NSULATOR
SUPPORT,

2. THE B INSULATOR SUPPORT WILL ACCOMMODATE METAL FLANGES
UP TO 1/2 INCH (12 mm)

Fig. 38 —Grounding to Building Steel

Page 34






AT&T 462-005-100

\7) Place ground wire under the washer and
tighten locknut (Fig. 41).

§ APPROX 18"

(SEE NOTE)

R Y -
NOTE' PLACE GROUND WIRE UNDER WASHER
AND TIGHTEN LOCK NUT FIRMLY.

FORM E-3013 OMITTED FOR CLARITY

Fig. 41—Installing B Station Ground Clamp

6.20 The L ground clamp (Fig. 42) is used to termi-
nate No. 6 ground wire. It is installed as fol-
lows:

(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.

FORMED END
OF STRAP

UPPER NUT
SQUARE WASHER

LOWER NUT

Fig. 42—L Ground Clamp
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(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 and attach
Form E-3013B (ground wire tag).

(5) Bend the strap around the pipe and engage the
bolt with the farthest possible hole from the
end of the strap (Fig. 43).

NO.6 GROUND WIRE

KEEP INSULATION BACK I/8IN.
FROM GROUND CLAMP.

UPPER NUT

Fig. 43—Attaching No. 6 Ground Wire to L Ground
Clamp

(6) Mount the square washer and lower nut on the

bolt of the initial clamp and tighten the nut.
(On pipes larger than 3 inches, fasten two straps
together as shown in Fig. 44)

EXCESS STRAP z

UPPER NUT

SQUARE WASHER

NO.6

LOWER NUT GROUND WIRE

STRAP OF
ADDITIONAL
CLAMP

BOLT AND NUT
OF ADDITIONAL
CLAMP

Fig. 44—Attaching L Ground Clamps to Pipes Larger
Than 3 Inches
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(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. 45). (See Fig. 46 for typi-
cal installations of L ground clamp.)

TRA .
EXCESS STRAP e\ UPPER NUT

SQUARE WASHER

TIGHTEN LOWER NUT
SUFFICIENTLY TO
OBTAIN SNUS
CONNECTION

NO. 6
QROUND WIRE

STRAP

Smaller Pipe

= ‘

; - LEAVE E
P SLACK
=

NOTE:
FORM E-3013 OMITTED FOR CLARITY

Fig. 43— Typical Installation—L Ground Clamp

(8) Attach Form E-3013B.

6.21 The C ground clamp (Fig. 47) is installed as
follows:

(1) Clean pipe, conduit, or ground rod thoroughly.

ISS 2, AT&T 462-005-100

Fig. 47 —C Ground Clamp

(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 snugly.
(5) Place clamp over ground electrode.
(6) Place Form E-3013B over machine screw.
(7) Tighten both mounting screws firmly.
6.22 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.
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6.23 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 pro-
tector ground terminal. The method for installing the
connector on the shield of buried service wire (BSW)
and connecting service wire to a protector is shown
in Fig. 35 and 48.

7. SIGNALING GROUND

7.01 Where a signaling ground is required, the pro-
tector 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 com-
mercial 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 tele-
phone apparatus is not associated with commercial
power, any ground suitable for a protector ground
should be used (Table D). The shield of a buried ser-
vice wire or cable may also be used.

PROTECTOR

GROUND
TERMINAL

F-CONNECTOR

NO. i2
GROUND WIRE

BURIED
SERVICE WIRE

STATION WIRE

Fig. 48—Service Wire on Protector
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7.02 Ground strips (Table G) are available to pro-

vide signal ground terminals (or binding
posts) in cable closures, cable terminals, cable termi-
nal 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 wire, it is necessary to install a No. 12 ground

1SS 2, AT&T 462-005-100

wire from the ground strip to an acceptable ground
electrode (Table D).

7.03 The 2A ground strip (Fig. 49) consists of a
brass plate with two binding posts. The plate

TABLE G
GROUND STRIPS
Type | BINDING | reopinaLs CA:I:ZEITY USED WITH
POSTS (QUANTITY)
2A 2 — 14 199-type protector
2B 2 — 14 30- and 31-type connecting blocks
4A 2 11 11 102B adapters when installed with connecting blocks
4B 2 16 16 102C adapters when installed with connecting blocks
4C 2 26 26 102D adapters when installed with connecting blocks
5A 2 - 10 10- and 16-pair NC, NF, and NH cable terminals
6A 2 — 10 26-pair NC, NF, and NH cable terminals

[

Fig. 49—2A Ground Strip
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7.06 The 5A ground strip (Fig. 56) is intended for
use in 10- and 16-pair NC, NF, and NH cable

Fig. 56—5A Ground Strip

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 ter-
minal housing (Fig. 57).

5A Ground Strip

Mounting Screw

NF16 o

Fig. 57—5A Ground Strip Installed in NF16 Cable Termi-
nal

7.07 The 6A ground strip (Fig. 58) is intended for
use in 25-pair NC, NF, and NH cable terminals

Fig. 58—6A Ground Strip
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and is mounted in the same manner as the 5A strip
(Fig. 59).

i~ Mounting Screw

NF 25

Fig. 59— 6A Ground Strip Installed in NF25 Cable Termi-

nal

Note: The NF cable terminals are not pro-
vided with a grounded housing. 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.
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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 is not al-
ready bonded to the shelf, mounting, or booth, this
bond must be made using a No. 12 ground wire.

8.04 When a coin telephone is installed outdoors, a
ground rod for protector grounding must be
installed unless:

(1) At least 10 feet of buried metallic conduit is
connected to the coin shelf, mounting, or booth

(2) The power ground rod of a power system is

bonded to the coin shelf, mounting, or booth
with a ground wire no smaller than a No. 6 ground
wire

(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.

ISS 2, AT&T 462-005-100

The grounding conductor (third wire
of an electrical wiring system) must
never be used as the protector ground.

9. LOCATING AND INSTALLING GROUND RODS

9.01 DANGER: Avoid personal injury by pro-

tecting eyes and hands when driving
ground rods. Wear safety glasses and rubber
gloves with leather protectors. 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
aground rod, a voltage tester, e.g., 188A test set (Stop
Lite) or B-voltage tester, must be used to verify that
no voltage condition exists on the ground rod. (Rub-
ber 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 con-
dition corrected. -

Check with property owner or man-
ager regarding the location of any
underground electric power cable,
water, gas, or fuel tank installations
before driving a ground rod.
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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. 60)

PROTECT GROUND WIRE OUTSIDE OF
BUILDING WITH STATION GROUND
WIRE MOLDING WHERE WIRE IS NEAR
WALK OR OTHER THOROUGHFARE AND
_ SUCH LOCATION CAN NOT BE AVOIDED

(d) Approximately 2 feet from base of wooden
poles or posts where conditions permit

(e) At least 6 feet from power or lightning protec-
tion ground rods.

9.03 Drive ground rods until the top of the rod is

approximately 3 inches below ground level.
Increase depth where digging is likely. Use the AT-
8911 B trenching tool (a folding shovel), or other suit-
able shovel, to excavate ground to obtain the 3-inch
depth.

4

A

i
o ;

: B
| 3INCHES /

AR

Fig. 60—E Ground Rod Instalied Near Wall
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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.

9.05 Use a C ground clamp for installing ground
wire to E ground rod.

s

e/
‘ \\*/

| NOT LESS |
| THAN G FT. } &

\,‘

GROUND WIRE |
' (SEE TABLEB) ™

\L/ tas
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9.06 When two or more protectors requiring
ground rods are installed at the same location,
proceed as follows:

(a) If a power ground rod is not available, install

a ground rod for each protector. Bond all pro-
tectors 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. 61).

WIRE CONNECTORS
(SEE TABLE F)

Vi Com

Fig. 61 —Three Ground Rods
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(b) If a power ground rod is available, one tele-

phone ground rod is sufficient. Bond all pro-
tectors together and bond telephone ground rod to
power ground rod.

Note: Use the proper size station ground wire
as listed in Table B.

Telephone and power grounding sys-
tems must be bonded together to pre-
vent arcing and shock hazard between
telephone and power wiring during
lightning or power cross conditions.

9.07 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 to-
gether with No. 6 ground wire (Fig. 61).

9.08 Always bond ground rods using a No. 6 ground
wire.

10. INSTALLING SNEAK CURRENT FUSES

10.01  Sneak current is foreign current caused by a
“cross” with or induction from power con-
ductors. The sneak current is too low to burn open
fusible links of wire or cable and of insufficient volt-

age to arc over protector blocks or protector units.

10.02 Sneak current protection is provided by the
use of heat coils or 60A and 60D fuses in a
variety of mountings.

10.03 The 60A and 60D fuses (Fig. 62) are rated
0.350 ampere and differ only in arrangement

60D FUSE

60A FUSE

Fig. 62—60A and 60D Fuses
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for mounting. The 60A fuse has a spade terminal and
is used with the 94A protector mounting (Fig. 63).

STATION WIRE
TERMINALS

PROTECTOR
MOUNTING

60A FUSE

CONNECT TO STATION WIRE
TERMINALS 106C, 106CA OR
I23A1A PROTECTCR

Fig. 63—60A Fuses Connected to 94A Protector Mount-
ing

The 60D fuse is mounted in a 1094A protector
(Fig. 64), or 191A1-20 protector (Fig. 65).

94A PROTECTOR
MOUNTING

600 FUSE

94A PROTECTOR
MOUNTING

SERVICE WIRE OR STRAP TO
STATION PROTECTOR

Fig. 64— 1094A Protector
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USE ;
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PEFE  DUPE EEgs BGDE

BOBE ESER RERE WEEK

PAIR
NO. 10

66-1YPE
CONNECTING BLOCK
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Fig. 65— 191A1-20 Protector
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PAIR
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10.04 1094A Protector: The 1094A protector
(Fig. 64) consists of a metal base with two
No. 94A protector mountings and two 60D fuses.

10.05 191A1-20 Protector: The 191A1-20 pro-
tector (Fig. 65) is a combination protector
and terminating field intended for use with 66-type

quick-connect hardware.

10.06 The base of the 191A1-20 protector is identi-
cal to the 66-type connecting block allowing
the protector to be mounted on an 89B bracket.

10.07 A wiring diagram of the 191A1-20 protector
is shown in Fig. 66. Pairs requiring sneak

TIP
IN
1 ] CROSS-CONNECT
i WIRES (IN)
I |
80D RIN
FUSE IN |
|
[
| l
TIP
ouT
I ! FUSE PROTECTED
1 PAIRS (OUT)
|
l [Zn .
600 RING
FUSE outT | |
L. ___1
P/0 191A1-20 PROTECTOR
(FACTORY WIRED)

Fig. 66— 191A1-20 Protector— Wiring Diagram

current protection are cross-connected to the
191A1-20 protector as indicated (TIP IN, RING IN).
Factory wiring is provided through the fuses to TIP
OUT and RING OUT connectors.
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10.08 Replacing a fuse in the 191A1-20 protector is
shown in Fig. 67 and 68.

‘O———APPROX 4 IN. {102 mm) m——————iee

- —
GREEN INSULATION 4
FOR “TIP" FUSE 24 GAUGE

0.5 mml
RED INSULATION CONDUCTOR
FOR “RING" FUSE

60D FUSE

{INSERT WITH BOTTOM
INPUT CONDUCTOR
TOWAKD SLIT)

Fig. 68 —Fuse Replaced
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11. EXPOSED DROP WIRES CONNECTED TO UNEX-
POSED CABLE

11.01  Drop wires connected to an unexposed cable

terminal and extending into an exposed area
expose both the subscriber station and the distribu-
tion cable. To avoid changing the status of the unex-
posed cable, protectors are required at the junction

It is extremely important that tele-
phonetechnicians be informed of loca-
tions where protectors are required.
If service orders do not specify protec-
tion required or the cable terminals
are not specifically identified, local
instructions must provide this infor-
mation. Where there is any doubt on
the part of the telephone technicians,
all drop wire must be treated as ex-
posed.

11.02 Where an exposed drop wire is to be con-

nected to an unexposed pair of 19- 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.

11.03 Typical wall and pole installations, using
protectors for cable protection, are shown in
Fig. 69, 70, 71, 72, and 73.

STATION
SERVICE
WIRE
NO. 94A
PROTECTOR
MOUNTING
&g © @ 60A FUSES
60A FUSES -
‘/ﬂ GROUND WIRE
(SEE NOTE)
© ® © 5 ®
GROUND >
TERMINAL A
_.h |N[‘— 123A1A
. PROTECTOR
GROUND
) TERMINAL
SERVICE WIRES
NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE
B OF GROUND WIRE SEE TABLE B.

Fig. 69 —Fuseless Protectors
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TO EXPOSED STATION,
USE SAME RING RUN
FOR UNEXPOSED STATIONS

123 — TYPE PROTECTOR
IN B2 SERVICE CLOSURE

N TYPE TERMINAL

FROM ATTACH GRCéUND WIFéE
FROM PROTECTOR T

EXPOSED GROUND

STATION WIRE TERMINAL STUB WITH

STATION GROUND CLAMP

BRIDLE WIRE FROM
PROTECTOR TO
TERMINAL

¥Fig. 70—N-Type Terminal, Wall Installationd

NOTE:
ATTACH GROUND WIRE TO 5] TYPE BRACKET
WITH CABLE LASHING CLAMP,
(ON N TYPE TERMINAL,ATTACH GROUND WIRE
TO CABLE STUB WITH STATION GROUND CLAMP.)

= . DROP TO EXPOSED STATION.
l USE SAME RING RUN FOR

|
T
. | I -
- el ‘ UNEXPOSED STATIONS
|

K

123 — TYPE PROTECTOR
IN B2 SERVICE CLOSURE

(SEE NOTE) ~ o

BRIOLE WIRE, PROTECTOR
TO CABLE TERMINAL

51 TYPE
BRACKET—

61 TYPE TERMINAL

#Fig. 71—N- or 61-Type Terminal, Pole Installationd
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TO EXPOSED STATION.
USE SAME RING RUN FOR
UNEXPOSED STATIONS.

Ny W | IR

‘ATTACH GROUND WIRE TO
TERMINAL STUB WITH
STATION GROUND CLAMP

- f12 3— TYPE PROTECTOR
- IN B2 SERVICE CLOSURE
Frap—

(

N OR 53 TYPE .,
TERMINAL — ]

T

L
_

LN

BRIDLE WIRE, PROTECTOR
TO CABLE TERMINAL

PFig. 72—N- or 53-Type Terminal, Wall installationé

DROP TO EXPOSED STATION.
USE SAME RING RUN FOR
UNEXPOSED STATIONS.

ATTACH GROUND WIRE
TO STRAND WITH

CABLE LASHING .
CLAMP e

/ CABLE TERMINAL

S —

BRIDLE WIRE, PROTECTOR
TO CABLE TERMINAL

123-- TYPE PROTECTOR
IN B2 SERVICE CLOSURE

BN NN

#Fig. 73—N-Type Terminal, Strand Mounted4
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12. 118B PROTECTOR

12.01 The 118B protector (Fig. 74), which super-

sedes the 99C protector, is designed to pro-
tect telephone circuits in the event of an accidental
contact between power wires (of the MGN-type and

1SS 2, AT&T 462-005-100

carrying over 2900 volts) and telephone wires. Three
14-gauge insulated wire leads extend from the bot-
tom of the protector. One lead is connected to ground
(of the MGN power) and two leads are connected to
the telephone line wires.

MOUNTING BRACKET

Fig. 74— 118B Protector
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12.02 The 118B protectors are connected to drop

wires (Fig. 75) or rural wires (Fig. 76) as
specified by detailed plans or telephone company
engineering or supervisory instructions. The 118B
protector provides protection for a single drop wire
or rural wire. The length of a drop wire or rural wire
run may dictate the installation of additional protec-
tors on the same drop wire or rural wire.

12.03 Drop wires and rural wires placed on higher
voltage (over 2900 volts) joint-use poles do
not require a 118B protector:

e Where wire runs (including branch runs) are
1000 feet or less in length

o Where wire runs are attached directly below
aerial cables supported by effectively
grounded strands.

12.04 Refer to Practice 462-525-150 for additional
information and illustrations for installing
the 118B protector on rural wire.

12.05 Do not remove 118B protectors from dead
cireuits on joint-use poles.

VERTICAL
GROUNDING
CONDUCTOR

DROP WIRE

118B PROTECTOR
ATTACHED WITH
NO.14 RH GALVANIZED
WOOD SCREW

H CONNECTOR
(IF GROUNDING CONDUCTOR
IS ALUMINUM, USE B
ALUMINUM CONNECTOR)

12.06 DANGER: The power vertical ground-

ing conductor shall be tested with a
188A test set (Stop Lite) or a B-voltage tester as
described in Practice 081-705-102 or 081-705-
101, respectively, before making the following
connection. It is preferable to connect the ground
wire of the 118B protector to a power vertical ground-
ing 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 con-
nected to the power neutral wire. Where local in-
structions and the power company permit, the
connection between the ground lead of the 118B pro-
tector and the vertical grounding conductor may be
made by telephone company personnel.

12.07 Where the power company has installed an

aluminum vertical grounding conductor, do
not use an H connector due to the likelihood of corro-
sive chemical reaction between copper and alumi-
num. Make the grounding eonnection to an aluminum
vertical grounding conductor with a B aluminum con-
nector.

MOUNTING

"‘Zfi;
I

ATTACHED WITH TWO | IN.
NO. 0 RH GALVANIZED
WOOD SCREWS

Fig. 75— 118B Protector Connected to Drop Wire
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DROP WIRE TO SUBSCRIBER

D ORE
BLOCK WIRE

107A2 WIRE TERMINAL

16 IN.
(SEE
NOTE 1)

1SS 2, AT&T 462-005-100

—
[\VERTICAL
GROUNDING CONNECTOR

10182 WIRE TERMINAL-—__

NOTE: v !
1.16” SHOULD BE MINIMUM LENGTH OF
BLOCK WIRE FUSE BETWEEN POINT
WHERE IT FIRST CONTACTS THE C
RURAL WIRE AND WHERE IT ENTERS
101B2 WIRE TERMINAL.

2.1F VERTICAL GROUNDING CONDUCTOR
IS ALUMINUM, USE B ALUMINUM
CONNECTOR { AT-8984)

H CONNECTOR
{SEE NOTE 2)

\ 1188 PROTECTOR

Fig. 76— 118B Protector Connected to Rural Wires

12.08 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 a No. 6 ground wire from
the ground rod to the top of the telephone space and
leave coiled at that point an additional length (usu-
ally about 6 feet) sufficient to reach the power neu-
tral 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.

12.09 DANGER: Avoid personal injury by

protecting eyes and hands when driving
ground rods. Wear safety glasses and rubber
gloves with leather protectors. Do not perform
any work in the power company space on the
pole. To install a ground rod and vertical grounding
conductor:

(a) Drive an E 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 AT-8911B
trenching tool (a folding shovel) or equivalent
should be used. The ground rod should be located
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so the grounding conductor may be run on the side
of the pole reserved for power company attach-
ments.

(b) Connect the vertical grounding conductor
(No. 6 ground wire) directly to the ground rod
with a C 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.

12.10 The 118B protector is self-cleaning and gen-

erally should require no maintenance. It is
possible, however, that an operation will cause the
cover to be blown off or to rupture. When working on
drop wires or rural wires connected to such a dam-
aged protector, notify the supervisor or proceed ac-
cording to local instructions.

13. CONVERTING PROTECTORS

13.01 Caution: When converting station pro-

tectors on SSM (special safeguarding
measures) and/or SSP (special service protec-
tion) 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.
Fused protectors at stations not subject to condi-
tions, as outlined in paragraph 3.01, should be con-
verted to fuseless operation or replaced by the 123-
or 128-type protectors.

13.02 The 98A (DA) protector can be converted to
fuseless operation by adding two 121 A adapt-
ers and two 213A connectors (Fig. 77) 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 termi-
nals.
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{2tA ADAPTER 213A CONNECTOR

Fig. 77 —121A Adapter and 213A Connector

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, con-
neet one cord clip to the ring side of the (work-
ing) line wire and, with the other cord clip, tap
each line terminal of the protector. A pro-
nounced click will be heard in the test set re-
ceiver when protector terminals are grounded.

(5) Remove adapters from protector well and as-
semble 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 ground-
ed.

(7) Where requirements of Steps (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 pro-
tector; install a 123-, $125E- 4 or 128-type protec-
tor 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 sta-
tion side of the protector if it is of sufficient
length. If not, proceed to next step.

(10) Loosen nuts on 11C fuses.
(11) Insert 213A connectors over each fuse with

end inside fuse eclips. In cases where fuses
have shrunk slightly, one or both connector ends
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