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1. GENERAL

1.01  With the use of Creosote, P Wood Preser-

vative and Pentachlorophenol (Penta)
treated poles and wood products, preventive and
safety measures must be taken to avoid gkin ir-
ritation.

1.02 This section is reissued to shorten and

clarify the test. As this is a general re-
vision, marginal arrows normally used to indicate
changes have been omitted.

2. CAUSE OF IRRITATION

2.01 Both tar acids and Penta used in treating

poles, ete., contain skin irritant products
which are increased by hot weather or when new-
ly treated.

3. PREVENTIVE MEASURES
3.01 Before climbing or handling such treated
poles, ete.:

(a) Wear long sleeve shirts with sleeves rolled
down.

(b) Wear gloves and keep the neck well
covered.

(c) Keep pants or overall legs rolled down,

(d) Apply Kerodex 71 Barrier Cream to ex-
posed skin surfaces after washing
thoroughly.

(e) Do not rub eyes or remove perspiration
from them with shirt sleeves or hands that
have been exposed.

(f) If direct contact with the skin occurs wash
with plenty of hot water and soap.

(g) Before lunch and immediately after work

wash hands, arms, face and neck with
plenty of soap and hot water. When washing,
keep hands away from eyes.

(h) Articles of clothing that have been ex-
posed should be soaked in hot soapy water
as soon as possible.

4. FIRST AID

4.01 Should eye burn or gkin irritation occur:

(a) Flush the eyes with water for 10 to 15
minutes, seek assistance from a fellow
worker.

(b) Cover the eye with an eye pad and obtain
medical aid immediately.

(c) If skin has become irritated apply

“Creosote Burn Wash” from the First
Aid Kit. This wash should not be applied in
or near the eyes.

(d) If the irritation continues for 24 hours or
if a large skin area is affected seek medical
aid.
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Printed in Canada






BELL SYSTEM PRACTICES

SECTION 010-100-012CA
Issue C, March, 1970
Bell Canada

Standard

FIRST AID
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1. GENERAL

1.01  This Section specifies methods of rescuing

an employee working aloft when, on ac-
count of electric shock or for any other reason,
help is required to lower him to the ground.

1.02 This section is reigsued to refer to the new

St. John Ambulance Association Text
Book-Fundamentals of First Aid and to refer to
Insulating Gloves.

1.03 In an electric shock accident, quick rescue

and the prompt application of artificial
respiration, if normal breathing has stopped, are
extremely important. In some cases, the injured
personh may remain in contact with the wire be-
cause of his inability to let go of the live con-
ductor or due to his being unconscious.

1.04 Unless it is definitely known that the cause
of the disability is not electric shock, or
that there is no danger of electric shock, it should

be assumed that all of the wires on the pole are
energized with dangerous voltages. In this
event the rescuer should take precautions as speci-
fied in these instructions to protect himself and
his assistants from injury due to electric shock.

1.05 In all cases where the employee has receiv-

ed a severe electric shock or is unconscious,
have someone call a physician to the location as
soon as practicable without delaying the rescue.
If the victim is conscious and, after receiving first
aid can safely be moved, he should be taken where
he may receive the services of a physician. In ad-
ministering first aid and transporting the victim,
follow the recommendations covered in the St.
John Ambulance Association Textbook — Funda-
mentals of First Aid.

1.06 Send someone to get the truck, as soon as

practical if it is not near the scene of the
accident, as it may contain useful equipment or
it may be needed as an insulated platform to ef-
fect the rescue and to transport the injured em-
ployee.

1.07 In electric shock casges, notify as soon as
practical, the power company which oper-
ates the equipment involved in the accident.

1.08 If the cause of the disability is not electric

shock, the rescue work may be conducted
more deliberately and without the speed which is
essential in electric shock cases.

1.09 Review thig practice and also the St. John

Ambulance Association Textbook — Fun-
damentals of First Aid at intervals so that if an
accident on a pole should occur, the rescue work
will be handled effectively.

1.16  For each power line operating voltage be-
tween wires there is a corresponding smal-
ler voltage between wires and ground. The likeli-

® Bell Canada 1970
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hood of a telephone employee touching two wires
of a power circuit is remote. Therefore, in case of
personal contact, the voltage against which pro-
tection needs to be provided is the voltage to
ground. In the following pages references are
made to circuit voltage of 15,000 volts, corres-
ponding to which the voltage-to-ground is 8,700
volts, against which Insulating Gloves in good
condition provide positive protection.

2. PLANNING THE RESCUE

2.01 Before starting the rescue, plan quickly,

but carefully, how the operation can best
be carried out. The most important details to be
considered are the following:

(a) Probable cause of the disability (electric

shock, sickness, fainting, etc.). In an elec-
tric shock case determine, if possible, the source
of the shock and whether or not the contact has
been cleared. If the source is not apparent or if
the nature of the disability cannot be deter-
mined from the ground, assume that the in-
jured person has been shocked and that the
contact still exists, and use the protective mea-
sures applying to such cases.

(b) Rescue tools available such as rope, Insu-
lated Gloves, pliers, tree pruner, climbers,
body belt, safety strap, ladder. (An extension
ladder may be used, under some conditions, to
facilitate the removal of the victim.)

(c) Assistants to help handle rope in lowering
him from pole.

(d) Position of victim with respect to wires
and other attachments on pole.

(e) Method to be used in clearing contact be-

tween victim and source of shock. (Lifting
him clear, opening switch, cutting wires, ete.
If wires are to be cut, consider possibility of
unsound pole falling due to unbalanced load ef-
fect on the pole.) Observe Paras. 3.06 and 5.06.

(f) Side of pole to be climbed and position
from which rescue work will be done.

(g) Point of attachment for rope to be used
in lowering the employee.

(h) Need for cutting wires below victim
which might interfere with rescue work
and the lowering operations.

(i) Protection of rescuer from electric shock
(if pole, rope or other equipment is wet).

(j) Availability of truck to be used (with
necessary precautions) as an insulated
platform, particularly under wet conditions.

2.02 If the necessary equipment or help is not

available to perform a safe rescue the Fire
Department or the Hydro Company should be
called for assistance.

2.03 Employees should become generally fami-

liar with the types of construction used by
the electric companies that operate in the localities
where rescue work may be necessary so that they
may be able to estimate the voltages of different
types of circuits.

3. REMOVING EMPLOYEE FROM CONTACT WITH
LIVE CIRCUIT OF LESS THAN 15,000 VOLTS

3.01 In electric shock cases the rescuer should

wear Insulating Gloves throughout the op-
erations when he will be exposed to possible shock.
If Insulating Gloves are not available, rescue
work may be undertaken only if the contact can
first be cleared by available safe means, such as
by the use of a dry rope, dry board, dry tree prun-
er, dry ladder, or opening a switch. Men handling
the rescue must keep cool, think clearly, and avoid
impulgive and unsafe operations. Keep in mind
the fact that wet ropes, wet wood and wet cloth-
ing are not safe insulators, and severe shock can
be trangmitted by them.

3.02 When handling wires that may be “hot,”
use only one hand, in so far as practicable,
and keep the other hand and other parts of the
body clear of wires, guys, suspension strand, cable
terminals or other grounded structures.

3.03 If the reason for the high voltage being on

the plant is evident, this contact should be
removed, where practical to do so, without hand-
ling the supply conductors. In some cases it may
be possible to clear the contact by throwing a dry
hand line over the telephone or supply wires and
pulling them apart or by pushing them apart with
a ladder, or long dry stick, such as a tree pruner
handle or pike pole. Do not use green wood or
damp sticks in attempting to separate the wires
and avoid standing on wet ground and in water.



3.04 If methods mentioned above cannot be em-

ployed and if Insulating Gloves are worn,
the contact between the supply wires and tele-
phone conductors may be opened by cutting the
telephone wires with pliers. A tree pruner with
a dry pull rope may also be used, preferably with
Insulating Gloves, for this purpose.

3.05 Under extreme conditions, secondary elec-
tric circuits may be cut, provided that In-

sulating Gloves are worn while the wires are

being cut. Do not attempt to cut a primary wire.

3.06 In cutting supply wires or telephone wires

that are crossed with electric supply wires,
take a position so that the cut wires will not fly
back or fall and injure the rescuer or other person.
Turn the face away or close your eyes while cut-
ting the wire to protect the eyes from the flash
that may follow.

4. REMOVING EMPLOYEE FROM CONTACT WITH
LIVE CIRCUIT OF MORE THAN 15,000 VOLTS

4.01 If, in electric shock cases, the injured em-

ployee remains in contact with -either
charged telephone or power wires and, in the best
judgment of the rescuer, the voltage involved is
greater than 15,000 volts, the rescuer should, for
his own protection, secure the assistance of a
qualified employee of the power company to break
the contact or open the switch, before proceeding
with the rescue. This precaution is necessary since
the Insulating Gloves are not designed to with-
stand these higher voltages and the rescuer can-
not be sure that ropes, tree pruner handles, lad-
ders and such equipment that might be used with
Insulating Gloves are always dry enough to pro-
vide the degree of protection required.

5. ASCENDING THE POLE

5.01 Keeping in mind the plan of rescue as de-
veloped in accordance with Part 2, proceed
with the work.

5.02 The rescue rope should be a rope in good

condition, not less than 14 inch in size,
and long enough to permit any available assis-
tants on the ground to lower the victim. (A larger
rope is preferable.)

ISS. C, SECTION 010-100-012CA

5.03 Push a loop formed near the end of the

rescue rope under the body belt at the back
so that it can conveniently be carried up the pole
and removed when needed.

5.04 Climb the pole on the selected side and get
into proper position to work.

5.05 While aloft, exercise every precaution to

avoid contact with telephone wires, suspen-
sion strand, cable guys and other equipment, as
well ag contact with the body of the victim, unlegs
it is clearly evident that the contact with the
“hot” wire has been broken.

5.06 If necessary, in order to facilitate lower-

ing the victim, cut those telephone wires
which would interfere. It is assumed, of course,
that no wires will be cut which, in the planning
of the rescue, it was concluded would be likely
to cause the pole to fall. In cutting the telephone
wires, exercise care to avoid dropping them on
persons below. Be careful also that no projecting
ends are left which might injure the victim while
he is being lowered.

6. REMOVING EMPLOYEE FROM CONTACT WITH
WIRES AND LOWERING HIM

6.01 Pass the rescue rope over a crossarm or

other attachment of suitable strength lo-
cated above the employee. If working alone, take
one complete turn of the rope around the cross-
arm or other fixture, so as to provide some snub-
bing action to assist in holding the victim’s
weight.

6.02 Avoid direct contact with the victim until

he is clear of the wires or other equipment
that may be charged. When practical double back
the end of the rope on itself and place the double
rope end around the vietim’s body under the arms,
and tie it either at the front or back with a bow-
line knot. (See Section 081-510-101). However,
time should not be taken to double the end of the
rope if it delays the rescue.

6.03 If it will facilitate the rescue, pass the rope
through the D rings of the victim’s body
belt and tie the rope securely, preferably in front.
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If the rope is attached to his belt, exercise care in
handling him so that the belt will not slip over
his shoulders or down over his hips and cause him
to fall. If necessary to move the employee to facili-
tate attaching the rope, this may be done by pull-
ing on his safety strap.

6.04 After the rope has been secured to the vic-

tim by either of the methods described in
Paras. 6.02 and 6.08, pull him toward the pole by
means of the rope or both the rope and the safety
strap. If help is available on the ground, these
agsistants should be guided by the rescuer on the
pole.

6.05 When the preparations for lowering have
been completed, unsnap or cut the em-

ployee’s safety strap and lower him to the ground,
guiding him when necessary, so that he will clear
attachments on the way down.

7. ARTIFICIAL RESPIRATION AND OTHER FIRST AID

7.01 Immediately upon the victim’s reaching the

ground, remove the rope or body belt from
his chest, so that it will not interfere with his
breathing.

7.02 If normal breathing has stopped, apply

artificial respiration immediately and such
other first aid as may be necessary, in accordance
with the recommendations of the St. John Am-
bulance Association Textbook — Fundamentals
of First Aid.
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1. GENERAL

1.01  This Section specifies methods of rescuing

a person who is in contact with a live wire
that is on the ground or at any location other
than on a pole.

1.02 This section is reissued to remove the ref-

erence to a specific page in First Aid
Text Book which does not apply in the new book
Fundamentals of First Aid and to add reference
to Insulating Gloves.

1.03 In an electric shock accident, quick rescue

and the prompt application of artificial
respiration, if normal breathing has stopped, are
extremely important. In some cases the injured
person may remain in contact with the wire be-
cause of his inability to let go of the line con-
ductor or due to his being unconscious.

1.04 An attempt to rescue a person from con-

tact with a live wire is dangerous for
anyone who does not understand how to proceed,
because of the fact that the electric current may
be carried through the body of the victim to the
rescuer, or the live wire may come in contact

with the rescuer or other person and shock him,
unless proper precautions are taken.

1.05 If an unconscious person is in contact with
a wire and it is not definitely known that
the wire has been de-energized, assume that it is
a live circuit in proceeding to clear him from con-
tact with the wire. A broken live wire, when in
contact with the ground may whip about until it
obtains a good ground connection. Hence, it is
always dangerous to move it even when all pre-
cautions are taken to prevent further whipping.
Without loss of time and before removing either
the person from the wire or the wire from the
person, approach the wire from the side and drop
a wooden object such as a crossarm, pike pole
or tree pruner handle across the wire about 6 ft
from the unconscious person, so as to hold the
wire down. In approaching the wire, hold the
wooden object vertically in front of the body and
with the lower end close to the ground as pro-
tection against the wire coming in contact with
the body due to unexpected whipping. Also, in
removing the wire from the unconscious person
it is definitely preferable to drag it from him
with a wooden object over the wire than to lift
it with a wooden object under it, so as to control
movement of the wire to better advantage.

1.06 In all cases where the victim is unconsecious,

call a physician to the location as soon as
practicable, without delaying the rescue. After
the victim has been removed from the contact,
apply such first aid treatment as may be neces-
sary in accordance with the recommendations of
the St. John’s Ambulance First Aid Text Book.

1.07 Notify as soon as practicable the power
company which operates the equipment
involved in the accident.

1.08 Review this practice and also the St. John’s
Ambulance First Aid Text Book at inter-
vals, so that if it should become necessary to

© Bell Canada 1970
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rescue a person in contact with a live wire on
the ground, the rescue work will be handled
promptly and safely.

1.09 For each power line operating voltage

there iz a corresponding smaller voltage
between wires and ground. The likelihood of a
telephone employee touching two wires of a power
circuit is remote. Therefore, in case of personal
contact, the voltage against which protection
needs to be provided is the voltage to ground. In
the following pages references are made to cir-
cuit voltage of 15,000 volts, corresponding to
which the voltage to ground is 8,700 volts, against
which Insulating Gloves in good condition pro-
vide positive protection.

2. PLANNING THE RESCUE

2.01 Before starting the rescue, consider quickly

but carefully, how the operation can best
be carried out. The most important details to be
eonsidered are as follows:

(a) Position of the injured person with respect

to the conductor. His position will influ-
ence the method to be employed in clearing the
contract, that is, whether to cut the wire, pull
the wire clear of the vietim, roll him off the
wire or lift him clear of the wire.

(b) Presence of a nearby switch by means of
which the wire may be de-energized.

(c) Rescue equipment available, such as In-

sulating Gloves, rubber footwear, pliers,
dry rope, tree pruner handle, long-handled
shovel, dry board, dry ladder, triangular ban-
dage, or other non-conducting material that
could be used for cutting or moving the wire
or moving the victim.

(d) Dependable assistants.

(e) Probable voltage of circuit.
4.01)

(f) Presence of bystanders. It may be neces-

sary to modify the rescue methods so that
bystanders will not be injured by the energized
wire while it is being handled.

(See Para.

2.02 Men handling the rescue must keep cool,

think clearly and avoid impulsive and un-
safe operations. Keep in mind the fact that wet
ropes, wet wood and wet clothing are not good

ingulators and severe shocks can be transmitted
by them. Avoid standing on wet ground and in
water,

2.03 Employees should become generally fa-

miliar with the types of construction used
by the electric companies that operate in the
localities where rescue work may be necessary,
so0 that they may be able to estimate the voltages
of different types of circuits.

3. FREEING PERSON FROM CONTACT WITH LIVE
WIRE OF LESS THAN 15000 VOLTS

3.01 In rescuing a person who is in contact with

a live wire, always wear Insulating Gloves,
if available. If rubber footwear is available, wear
it, also.

3.02 If Insulating Gloves are available, with or

without rubber footwear, proceed in ac-
cordance with one of the following methods which
are listed in their order of preference:

(1) Pull the wire clear of the victim by means
of a rope, or drag it clear with a tree
pruner, board or ladder.

(2) Cut the live wire on both sides of the

victim by means of pliers or a tree pruner
handle or on the remaining side if it is broken.
In cutting the wire, close the eyes or turn the
head away so that the eyes will not be exposed
to the flash. Warn bystanders to keep clear so
that they will not be injured by the ends of the
wire after it has been cut. In many kinds of
electric circuits, such as geries street lighting
circuits, voltage may remain on the wires after
they have been cut at one place. If practicable,
and if it will not delay the rescue operations,
hold the wire down by means of a board or
wooden tool handle before it is cut so that the
wire ends will be under control.

(3) Roll the victim off the wire. Observe the

wire closely so as to avoid accidental con-
tacts with it and prevent the ends from hitting
bystanders.

3.03 If Insulating Gloves are not available, ex-
treme care must be exercised to avoid
direct contact with the body of the person or with
the live circuit. Use one of the following methods
which are listed in their order of preference:



(1) Pull the wire clear of the victim by means

of a dry rope, provided that it appears
that the wire can easily be freed. A dry tree
pruner handle may also be used in pulling the
wire or cutting it clear. Do not under any cir-
cumstances use a wet rope or other wet mater-
ials that may come in contact with the live
wire or the body of the vietim,

(2) If the live wire cannot be freed readily by
pulling it clear, slip a dry rope or other
dry material under the shoulder or other part
of the vietim’s body and roll him or lift him off
the wire. A dry board, ladder, or dry stick may
be uged fo agsist in pushing the rope under his
body, and then for dragging the wire clear.

(3) If the victim’s clothing is wet, do not

touch it under any circumstances unless
Insulating Gloves are being worn. If his cloth-
ing is dry, it may be touched only if other dry
insulating material is not available. In such
a case, fold the dry insulating material before
use 80 as to have a number of thicknegses be-
tween the hand and the clothing of the victim.
Before grasping any part of the victim’s cloth-
ing, touch it lightly with the back of the fingers
to make sure there is no voltage on it. Prefer-
ably stand on a dry board or other insulating
material while in contact with the clothing.
Remember that under wet weather conditions

1SS. B, SECTION 010-100-013CA

extreme care must be used to avoid shocks un-
less Insulating Gloves and rubber footwear or
the equivalent are used.

4. FREEING PERSON FROM CONTACT WITH LIVE
WIRE OF MORE THAN 15000 VOLTS

4.01 If the victim is in contact with a live wire

and in the best judgment of the rescuer,
the voltage is in excess of 15000 volts, the rescuer
should, for his own protection, secure the assis-
tance of a qualified employee of the power com-
pany to break the contact before proceeding with
the rescue. This precaution is necessary since the
Insulating Gloves are not designed to withstand
these higher voltages and the rescuer cannot be
sure that ropes, tree pruner handles, ladders and
such equipment that might be used with Insula-
ting Gloves are always dry enough to provide the
degree of protection required.

5. ARTIFICIAL RESPIRATION AND OTHER FIRST AID

5.01 If normal breathing has stopped, apply ar-

tificial respiration immediately after the
rescue. Follow the methods of applying artificial
respiration, treating burns, treating physical
shock, or giving other first aid recommended in
the St. John’s Ambulance First Aid Text Book.
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1. GENERAL
1.01 This Section describes Kerodex 71 Barrier
Cream and its use for skin protection.

1.02 It is reissued to update information and to
refer to Pentachlorophenol.

2. DESCRIPTION

2.01 The Barrier Cream is a substance which
provides a protective coating for the skin

to prevent irritation during some work operations.

2.02 The creamy consistency permits it to be
rubbed into the skin. It is insoluble in
water.

3. USE

301. Barrier Cream is used to prevent skin ir-
ritation from poison ivy, cable plugging
compounds, pentachlorophenol or coal tar pro-

ducts. Refore working where poison ivy or cther
skin irritant is suspected or known to be present,
apply the cream to all exposed parts of the body.

3.02 Exposed areas of the body from finger-

tips to elbows, ankles, legs up to the knees,
and the face if necessary, should be thoroughly
washed and dried before applying the cream.
This should be done preferably in the morning
before putting on the work clothes.

3.03 Thoroughly cover the skin with the ecream,
and rub it into the skin. Wipe off any
excess cream,

3.04 If the hands and face are washed during

the lunch hour, the cream must be re-
applied. Care must be taken by those who are
particularly susceptible to skin irritation to see
that they are not subjected to re-exposure from
contaminated clothing, as the oily substances can
cling to clothes for some time.

3.05 When any evidence of poison ivy or other

irritation is noted, usually by an itching
or redness of the skin, it should be reported
immediately to the Supervisor.

©® Bell Canada 1970

Printed in Canada.
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1. GENERAL

1.01  This section covers the use, general han-

dling precautions, care and maintenance
of standard Bell System screwdrivers and the
screwdriver bit.

1.02 This section is reissued to cover the plastic-

handled Phillips Type B screwdriver and
the C, D and E screwdrivers with tougher and
longer life blades and plastic handles. Since this
reissue covers a general revision, arrows ordi-
narily used to indicate changes have been omitted.

1.03 The C, D and E screwdrivers replace the

previous standard 3- and 6-inch cabinet,
H cabinet, and 4- and 5-inch regular wood-han-
dled screwdrivers. The use and maintenance of
the wood-handled screwdrivers still used in the
field are the same as covered herein.

1.04 Screwdrivers that are designed for special

purposes such as offset screwdrivers, cord
repair, etc, should be replaced when they become
worn or defective.

1.05 The screwdrivers provided for use in the

Bell System are high-grade tools. The
blade tips are specially ground to fit the screws
ordinarily used in telephone work. The B, C, D
and E screwdrivers consist of fluted transparent
amber-colored plastic handles pressed on the
tangs which are forged in one piece with the heat-
treated alloy steel blades. These screwdrivers
may be furnished with a 4- or 6-fluted plastic
handle.

1.06 Screwdrivers are intended for use in turn-
ing screws and not for use as drills, chisels
or pinch bars.

2. B SCREWDRIVER

2.01 Fig. 1 illustrates the B screwdriver and
indicates the condition in which screw-
drivers of this type shall be maintained for safe
and satisfactory service. This screwdriver is
furnished in three sizes as shown in the table in
Paragraph 2.02. It is for general use with cross-
recessed head screws of the Phillips type.

TYPE B

Buttend and sides of
handle shall be smooth.

Shank shall be tight in handle

Shank shall be straight

©® Bell Canada, 1972

Printed in Canada
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2.02 The following is a table of the sizes of

B screwdrivers, their over-all lengths, and
the sizes of screws that are accommodated by
each screwdriver. Select the proper size of screw-
driver for each type of screw.

SIZE OVER-ALL LENGTH SIZE OF SCREW
__N__o_. In. No.
1 7 4 and smaller
2 8 5to9
3 11 10 to 16

2.03 It is not feasible to repoint the blade tip of

the B screwdriver in the field since it is
formed of curved surfaces which cannot be
restored readily by filing. Careful storage and
use of this screwdriver by squaring the blade tip
in the cross-recessed slots of the proper size
screws will result in its maximum safe and
efficient usage. When the blade tip becomes
inefficient or hazardous by wear or defect, it
should be marked defective and exchanged for
one in good condition.

3. C, D AND E SCREWDRIVERS

3.01 Fig. 2 illustrates the C, D and E screw-

drivers and indicates the condition in
which screwdrivers of these types should be
maintained for safe and satisfactory service.
These screwdrivers are furnished in three types
designated C, D and E in the sizes as shown in the
table in Paragraph 3.02. The two C screwdrivers
are for light duty on small screws used princi-
pally in apparatus assemblies. The two E screw-
drivers are for general use on the larger wood
and machine screws used in making plant attach-
ments. The D screwdriver is a combination of
features of the C and E types for use on an
intermediate range of screw sizes.

3.02 The following is a table of the sizes of C,
D and E screwdrivers, their over-all
lengths, and the range of sizes of screws that are
accommodated by each screwdriver. Select the
proper size of screwdriver for each size of screw.
Wherever practicable, select the D or E type
screwdriver for turning in wood screws.

SIZE OVER-ALL LENGTHS  SIZE OF SCREW
TYPE n In. No.
C 3 6-7/8 4to 6
C 6 9-7/8 5to 8
D 3 6-1/2 51010
E 4 8-5/16 6to 12
E 5 10-1/2 14to 18

14

TYPE C TYPE D TYPE €
Bult end and sides of handle shall be smooth.

Size

CO(neV\L mate

|

Thickness-—7 e Width
Shank shall be tight in handle.
Shank shail be straight.

Corners of blade tip shall be
square and unchipped.
Thickness and width of blade tip

__‘u shall correspond to the dimensions

given in part 9.

Bottom of blade tip shall be square

and unchipped,

Fig. 2

3.03 Tigs. 8 through 7 illustrate what is likely

te occur if a screwdriver is not maintained
in good condition, is of the wrong size, or is im-
properly used. These conditions promote neither
safety mnor satisfactory workmanship. Also,
screws with damaged slots are difficalt to remove.

Center fine of shank
out of line with centef
line of screw.

Width of blade tip
toa large,

‘ears wood around

screw head. - . Tip slips out of slot,

)..— wood and slot
=== © . marred,
Fig. 3



Tip of blade straight i
but not square. Rounded tip

Raises out of slot

b BBy ———= Turns out of slot, wood
= > and slot marred,
- & A

Beveled tip raises
out of siot.

Broken tip concentrates
stresses in remaining

sy =5 g ortion of the blade.

= [~ Sbt damaged 535 may bing abaat

it s S breakage of other side
i, of up.

Fig. 5

Tip too thick, does
not seat properly
in slot. Top of
screw head may
be sheared off

turn over and then
tip slips out of slot
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Bent shank throws screw out of line, causing point to break out of hole,

Fig. 7

4. SCREWDRIVER BIT

4.01 The screwdriver bit, illustrated in Fig. 8,

is provided for use where a considerable
number of the larger screws are to be placed or
removed and a brace is available.

4.02 The sizes of screws recommended for use
with the screwdriver bit range from No.
10 through No. 18.

4.03 The blade tip of this screwdriver shall be
repointed, when required, in accordance
with Part 9 of this Section.

Screwdriver Bit

Fig. 8

5. OFFSET SCREWDRIVER

5.01 The offset screwdriver, illustrated in

Fig. 9, has either one or two blades which
project at a right angle to the handle or shank.
The angles, however, that are listed in the Bell
System Practices for the various types of offset
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screwdrivers are determined by the angle formed
by the face of the blade and the handle (Fig. 9
illustrates a 90° offset screwdriver)-

OFFSET SCREWDRIVER

/H’and!e or Shonk

I
E«Blude

P ‘D
4
Blade ——1

Fig. 9

6. USING SCREWDRIVERS

6.01 In general, a lead hole will not be required

for starting the smaller sizes of screws in
soft wood. Lead holes of the following sizes shall
be made for the larger sizes of screws where
such holes are not already available. An auto-
matic drill or a hand drill equipped with twist
drills has been found satisfactory for this work.

SIZE OF WOOD SCREW

$IZE OF
HARD WOOD SOFT WOOD DRILL POINT

No. 6 1/16 Inch

No. 6 No. 8toNo.10 8/32 Inch

No. 8to No. 10 No. 12 to No. 14 1/8 Inch

No. 12 to No. 18 No. 18 11/64 Inch

* Use this table for outside attachments.

6.02 After lead hole has been drilled insert the
screw and start it by holding it and the
screwdriver in position as shown in Fig. 10.

Keep center fine of screw driver
in fine with center line of screw.

Hold tip of blade squarely/‘
against bottom of sfot.

Do not let corner of blade
project beyond end of slot.
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6.03 Turn the screw, keeping the center line of

the screwdriver in line with the center line
of the screw. Hold the tip of the blade squarely
against the bottom of the screw slot in order to
prevent damaging the screw. Use two hands when
starting screws, one on the handle of the screw-
driver to do the turning and the other on the
blade to steady it on the screw. Avoid injury by
keeping the head and arms in such a position that
they will not be struck with the tip should the
screwdriver slip. Remember that the tip of the
blade will have the greatest tendency to slip out
of the screw slot just before each turn is com-
pleted, especially the last turn.

6.04 When turning screws in hard wood, lubri-

cate the threads with a small amount of
soap or beeswax, taking care, particularly in hot
weather, that the lubricant does not enter the
slot of the screw or coat the screwdriver tip. It is
difficult to keep the tip of the screwdriver engaged
with the screw slot if either the blade or the slot
is lubricated. Such a condition may be the cause
of an accident and, therefore, if lubricant is
found at these points it shall be removed before
turning the screw.

6.05 When using an offset screwdriver, the tip

of the blade should rest flush with the
bottom of the slot in the screw. If room permits,
apply pressure on the shank or handle directly
above the screw in order to hold the tip of the
blade firmly in place while the pressure is applied
for the swinging motion. If there is not enough
space to apply the pressure directly over the
screw it should be applied to the handle as near
as possible to the screw head.

6.06 When the swinging space of the offset

screwdriver is limited, it may be necessary
to reverse the ends of the screwdriver after each
swing. If the screw cannot be turned in this
manner, two offset screwdrivers with blades at
different angles may be used.

Caution: Care should be taken while using
offset screwdrivers so as not to injure the
fingers or hand or burr the head of the screw
by the blade slipping out of the slot of the
screw.



7. INSPECTION OF SCREWDRIVERS

7.01 Each employee, on receipt of and at fre-

quent intervals thereafter, shall make an
inspection of the screwdriver in accordance with
Paragraph 7.04, in order to determine whether
any fault has developed.

702 Each employee shall at all times assume

the responsibility of determining that the
serewdriver is in good condition and that its
appearance does not indicate injury or defects
sufficient to impair its usefulness.

7.03 Screwdrivers shall be check inspected peri-

odically and the employee performing this
work shall see that all instructions contained
herein are complied with.

7.04 Screwdrivers should be examined to deter-

mine their condition as suggested below.
In connection with the inspection of screwdrivers
the important conditions to look for are:

(a) *Handle broken, split, cracked or rough on
sides or butt end.

(b) Blade loose in handle.

(¢) Blade broken.

(d) Soft tip (temper destroyed).
(e)**Blade bent. (See Part 10.)

(f) **Point of tip chipped, worn or improperly
shaped. (See Part 9.)

*The plastic handles are tough and resist-
ant to breakage, splitting and cracking.
However, any roughness on the handle
may be made smooth by sanding so as to
avoid irritation to the hand.

**When conditions (e) and (f) are found
they shall be corrected in accordance
with Parts 9 and 10. A screwdriver with
an improperly shaped tip that cannot be
readily sharpened in the field, or one with
the blade excessively bent, shall be ex-
changed for one in good condition.

7.05 1If any of the conditions under (a), (b), (¢)
or (d) are found to exist or if the condition
of the screwdriver is such that there is any doubt
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as to its serviceability, it should be marked
defective and exchanged at once for one in good
condition in accordance with the established
routine. '

8. STORING SCREWDRIVERS

8.01 New screwdrivers shall be left in the

original package until required. Screw-
drivers which have been issued should be placed
in a locker or container provided for the purpose
when not in use. Never place a screwdriver in
such a position on shelves that persons passing
by are likely to scratch themselves on the pro-
truding tip or, in such a way that the screwdriver
may roil off and create a hazardous condition or
strike someone. Screwdrivers shall be kept in tool
rolls or other approved carrying cases or sus-
pended from brackets provided in the compart-
ments of a truck for this purpose when not in use.
When suspended from brackets, screwdrivers
shall be stored with blade downward.

9. REPOINTING C, D AND E SCREWDRIVER BLADES

9.01 The screwdriver blade tip shall be kept

properly shaped at all times. The follow-
ing method has been found satisfactory for
repointing the tip:

(a) Select one of the types of files provided for

sharpening tools. If the teeth of the file
are clogged, clean them before using the file.
This can be readily done with the standard
carding brush or by pushing the end of a copper
strip (a small piece of copper strip of the
ground wire clamp is suitable) across the file
in line with the cutting edges of the teeth.

(b) Select such a location for performing the

work that the elbows will be level with
the object to be filed. A flat surface should be
sought as this can be used as a guide in deter-
mining whether the file is being pushed
straight across the object.

(¢) For squaring the tip of the blade, hold the.

screwdriver blade at a right angle to a
flat surface (floor of truck, top of box or
workbench) using index finger to steady it, as
shown in Fig. 11.
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Fig. 11

Place the file parallel with the flat surface and
at a slight angle (approximately 20 to 30
degrees) to the center line of the surface to be
filed. Grasp the file securely so that it can be
easily steadied and its movement controlled at
all times. Move the file forward and parallel
to the flat surface, applying sufficient pressure
for the teeth to grasp the metal. The pressure
should be evenly distributed and maintained
throughout the forward stroke. On the return
stroke, the file should be held slightly above
the surface being filed in order not to dull the
cutting teeth. Continue filing until broken,
chipped or rounded edges have been removed.

{(d) With the screwdriver and file held in a

position similar to that illustrated in
Fig. 12, dress down the edges of the tip, restor-
ing the width of the point to its original size
as closely as practicable.

Fig. 12
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SCREWDRIVER

(e) With the screwdriver and file held as

shown in Fig. 13, file the entire broad flat
face of the tip until the following dimensions,
with regard to thickness of point, are obtained.
The slots of the screws listed in the following
table may be used as gauges for determining
the thickness of the point desired. This method
of gauging is only an approximation of the
dimensions given, so that when screws having
smaller slots than those used for gauging are
encountered they shall be adopted as the
gauges,

SIZE OF

FLAT HEAD SCREW
POINT DIMENSIONS T

SLOT TG BE USED

TYPE SIZE  THICKNESS  WIDTH AS GAUGE
C 3in. .025in. 3/16in. No. 4 Wood
Screw
C 6in. .028in. 8/16in. No. b Machine
’ Screw
D 8in. .029in. 1/4 in. No. 5 Wood
Screw
E 4in. .081in. 1/4 in. No. 6 Wood
Screw
E 5in. .043in. 7/16in. No. 14 Galv.
Wood Screw
Screwdriver
Bit 043in. 8/8 in. No. 14 Galy.
Wood Screw

Fig. 13

9.02 Never use an emery wheel for repointing a

screwdriver blade. Heat generated by its

use may destroy the blade temper.



10. STRAIGHTENING SCREWDRIVER SHANK AND
BLADE

10.01 The shank and tip of a screwdriver blade

shall be kept straight. If the blade is bent
and a vise is not available, straighten it by plac-
ing the bent portion on a solid flat surface with
the tip and the portion of the shank near the
handle resting on the flat surface. With the
screwdriver in this position, strike the curved
section near the handle lightly with a hammer.
Repeat, striking a little ahead of the last blow
until the tip is reached. These operations should
be followed until the shank is flush with the flat
surface. Blades bent excessively shall not be
straightened.

10.02 To straighten a bent shank and blade

with a vise available, place the shank of
the screwdriver in the vise in a horizontal posi-
tion. The point where the bend starts should be
just outside the jaws of the vise. The shank
should be parallel with the top of the workbench
on which the vise is mounted. Apply pressure at
the handle or shank in a direction that will tend
to straighten out the bent portion. If the bent
portion is such that one operation does not
entirely straighten the shank, reposition the
screwdriver in the vise as the portion nearest the
vise becomes straight. Continue in this manner
until the entire shank is straight.

I1S5. A, SECTION 075-160-301CA

11. PRECAUTIONS

11.01 Do not use a screwdriver as a drill, chisel
or pinch bar.

11.02 Do not stick a screwdriver in either the

flame of a furnace or torch, or a pot of hot
solder, as this will destroy the temper of the tool.
Never use a screwdriver as a substitute for a
soldering copper.

11.03 Use the size of screwdriver with the sizes
of screws for which it is intended.

11.04 Do not use a screwdriver with broken,
chipped or rounded tip.

11.05 Do not carry screwdrivers in pocket where
injury may result through exposure of the
tip of the blade.

11.06 Do not use screws with damaged slots.
Burred screw slots often cause the screw-
driver to slip, resulting in accidents.

11.07 Do not work with the screwdriver in such

a position that if it slips it will cause
injury, particularly in the area of the hands, face
or eyes. If it is necessary to hold small objects in
which screws are to be placed or from which they
are to be removed, the hand should be kept away
from the back of the object so that it will not be
struck if the screwdriver slips. This can usually
be accomplished by placing the object against
some supporting surface—avoid holding small
objects in the palm of the hand.
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GROUNDING PORTABLE ELECTRIC POWER TOOLS

1. INTRODUCTION

This section describes the proper ground-
ing of portable electric power tools and methods
of obtaining effective grounds.

2. GENERAL
2.01 The grounding of portable electric tools
protects the operator from electric shock
caused by insulation breakdown on current-carry-
ing parts within the tool housing. Grounding
prevents the appearance of voltage on the frame
of the tool.

Note: Tools operated from ungrounded port-
able electric generators (circuit isolated from
ground) and ALL-INSULATED tools do
not require grounding. ALL-INSULATED
tools are completely enclosed in a tough in-
sulating plastic housing and do not require
any grounding. Since there are many par-
tially insulated tools on the market it is im-
portant for your safety to use only ALL-IN-
SULATED tools which have been approved
for use in Bell Canada.

Fuse biows

P

r “ge====Hot wire
' NS
System Ground

-

\QS\E\“““*‘%

Equipment grounding

This system is safe.

let the green grounding conductor
take the charge
= e e — — Not you!

Fig. 1

2.02 Grounding, as described in this section, is
accomplished by a third conductor used to
connect the tool housing to the local power ground-
ing system or to other equivalent grounds such as
a cold water pipe. (See Figs. 1 and 2)

2.03 Permission should be obtained from the
property owner or an authorized person
before connecting power tool to outlet receptacles
on a customer’s premises.

3. CAUTIONS
3.01  Use only electric tools provided by the tele-
phone company.

3.02 Electric power tools should always be
grounded except as noted in Para. 2.01.
Take special care to ensure that this grounding
is adequate (See Parts 4 and 5).

3.03 Before connecting a tool to a power supply,
check the apparatus plate on the tool to be
certain that the proper voltage and type of cur-
rent (ac or dc) is available.

Fuse intact
Hot wire

System Ground

This system is dangerous.

Don’t you act as a grounding conductor.
Make sure equipment is grounded through
the cord!

Fig. 2

© Bell Canada 1970
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Fig. 3

3.04 Replacement cords should have equal or
larger gauge wire than the original cord.

3.05 All cords assembled or repaired locally

should be tested for continuity of the
grounding conductor before connecting the tool to
a power supply. Periodic testing of the grounding
conductor should be followed in accordance with
local procedures.

3.06 Make certain that the grounding connee-
tions do not become disengaged during the
operation of the tool.

3.07 A power tool, even when grounded, must
not be used while the operator is standing
in water.

4. PROVISIONS FOR GROUNDING

4.01  All electric power tools except lamps,

soldering coppers and ALL-INSULATED
tools, must be equipped with a 3-Conductor cord
which terminates in a U-Ground plug. (See Fig.
4).

4.02 Except for the tools mentioned in Para.

4.01, the U-Ground plug is currently fur-
nished as standard equipment with all Bell Can-
ada tools. If commercial power receptacles of the
2-Conductor parallel or crowfoot types are en-
countered on the customer’s premises, one of the
appropriate adapters shall be used. (See Fig. 5)
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4,03 3-Conductor extension cords are required

for connecting power tools to outlet recep-
tacles remotely located from the work area. These
are 25 ft. cords with 8-Conductors (#16 AWG)
having standard plugs (U-Ground) at one end
and U-Ground receptacles at the other.

STANDARD U-GROUND PLUG AND CORD

U-SHAPED GROUNDING BLADE
Fig. 4 — Standard U-Ground Plug

STANDARD U-GROUND 7O
PARALLEL STANDARD U-GROUND TO
CROWFOOT

Fig. 5 — Adapters



5. METHOD OF GROUNDING
3-Conductor Grounding-Type Receptacles

5.01 The most satisfactory method of providing

an effective ground is through the connec-

NEUTRAL TERMINAL

{SILVER

TO WHITE WIRE)

NEUTRAL (WIDE)

A

HOT (NARROW)

BLACK WiRE

EQUIPMENT GROUND ING
TERMINAL (GREEN) CON-
NECTED TO MOUNTING
BRACKET (NO CONNECT1ON
REQUIRED IF OUTLET IS
MOUNTED iN GROUNDED 80X)

EQUIPMENT GROUND
Y SLOT
HOT TERMINAL {BRASS)

{OPPOSITE NEUTRAL TERMINAL)}

HOT BLADE (BRASS)

WHITE WIRE
GREEN WIRE

NEUTRAL BLADE
(S1LVER)

GROUND ING BLADE WITH
GREEN HEX TERMINAL

1SS, B, SECTION 080-120-101CA

tion of a U-Ground plug to a comparable U-
Ground receptacle (See Fig. 6). If outlet has a
crowfoot or 2-Conductor parallel receptacle, use
appropriate adapter. (See Fig. 5).

EXAMPLE OF CORD-CONNECTED

EQUIPMENT TO BE GROUNDED

BLACK AND
WHITE WIRES
{TO EQUiPMENT
TERMINALS)

GREEN WIRE
{T0 HOUSING)

Fig. 6 — Typical Bell Canada Arrangement

2-Conductor Receptacles (Ungrounded Outlet Box)

Where electrical connections are to be
made at 2-Conductor parallel ungrounded
receptacles, the pigtail grounding wire or ground
terminal must be connected to a suitable ground.
This is accomplished as follows:

5.02

® Locate a nearby grounded object, such as
a cold water pipe, to which the ground
wire or grounding cord may be attached.

Attach, between ground terminal on adap-
ter and grounded object selected, a ground
wire (See Fig. 7), making certain a good
metallic connection at both ends is ac-
complished.

2-CONDUCTOR  PARALLEL
UNGROUNDED RECEPTACLE

STATION
GROUND CLAMP ~ 4
)
14-GAUGE
GROUND wmz\

U-GROUND-TO-
PARALLEL ADAPTER

COLD WATER PIPE ==

U-GROUND PLUG AND
TOOL CORD

Fig. 7 — Ungrounded 2-Conductor Receptacle
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® If grounded object selected is far away
from power outlet use the B Grounding
Cord to connect the object to the ground
pigtail wire on the adapter (See Fig. 8).

2-WIRE PARALLEL UNGROUNDED
QUTLET RECEPTACLE

PLUG (| ADAPTER
COLD WATER PIPE —

" PIGTAIL"
. GROUNDING WIRE

8 GROUNDING CORD 1.
= me—- 7} I
CLIP CLIP

Fig. 8 — Grounding Pigtail

* The B Grounding Cord is a 15-foot, 18
AWG, Single conductor cord with clips at
both ends (See Fig. 9).

Fig. 9 —B Grounding Cord

2-Conductor Receptacles — (Grounded Outlet Box)

5.03 Where it is known that a building is wired
with metallic conduit, armored cable, or

nonmetallic sheath cable with a grounding con-
ductor, the outlet boxes may be grounded. Under
these conditions and only after it has been found
that the boxes are grounded, the grounding pigtail
terminal on the adapter or plug may be fastened
under the coverplate screw of the receptacle.
(See Fig. 10).

5.04 In grounding to a 2-Conductor receptacle
(Fig. 10), connect pigtail to coverplate
screw before inserting adapter into the receptacle.

2-CONDUCTOR GROUNDED
RECEPTACLE

ADAPTER PIGTAIL
CROWFOOT-TO-
PARALLEL ADAPTER

STANDARD PLUG

L COVERPLATE
AND CORD SCREW

Fig. 10 — Grounded 2-Conductor Receptacle

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

Opmy
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ATTACHMENTS, FASTENERS, AND METHODS
FOR RUNNING INSIDE WIRE AND CABLE

1. INTRODUCTION

1.01 This section identifies fasteners and meth-

ods generally employed in the installation
of station wire, ground wire and inside wiring
cable in or on buildings.

1.02  This section is reissued to revise para. 3.08,
Table B, and to incorporate supplement.

“Do not place Anchors or drill holes in
Precast or Prestressed Concrete wilth-
oult obtaining permission from the
Building Owner or the Architect”. An-
chors or Holes in unauthorized loca-
tions could seriously weaken the Build-
ing Structure.

2. GENERAL

2.01 Additional detailed information on meth-

ods for running station wire may be found
in section entitled, “Selection of Route for Station
Wire and Cable”.

3. FASTENERS FOR STATION WIRE AND CABLE

3.01 When selecting station wire and -cable
fasteners:

® Use galvanized fasteners outdoors or where
appearance is unimportant.

3.02 A cable clamp and a cable clasp are shown

in Fig. 1. Table A indicafes the fasteners
to be used to attach cable clamps and cable clasps
to various surfaces.

® Cable clamps and cable clasps are used for
fastening cable or more than one station
wire.

Fig. 1 —Cable Clamp and Cable Clasp

© Bell Canada 1970

Printed in Canada.

25



SECTION 080-720-101CA

TABLE A

FASTENERS FOR CABLE CLAMPS AND CABLE CLASPS

Clamp No. Clasp No.
Surface Colour Fastener Remarks
Grey
Galvanized Grey
1-1/2 in. No. 6 RH wood
screw
or No. 8 RH wood screws can-
Woodwork 3and 5 7 1/2-in. inside wiring nail not be used without ream-
in hardwood ing the screw hole.
or
7/8-in. inside wiring nail
in softwood
Woodwork Insid . 1 b
) . nside wiring nail may be
Pla:ster o 6, 8, 10, 12 9 and 14 1-1/2 in. No. 8 RH wood used to attach No. 9 clasp
Wood Lath 30 and 38 screw
to wood.
Plasterboard
Plaster on
Wood 7/8-in. inside wiring nail | pjace fasteners at stud lo-
Metal Lath, 3 and 5 7 or cations or in solid wood
Plasterboard, 3/8- or 5/8-in'No. 6 self- backing.
Metal tapping screw in metal
Sheathing No. 8 RH wood screws can-
3/8- or 5/8-in. No. 8 self- | not be used without ream-
Metal 6, 8,10, 12 9 and 14 tapping screw in metal ing the screw hole. No.
Sheathing 30 and 38 or 6-D slating nail may be
1-in. roofing nail used to attach No. 9 and
i 14 clasps to studding if
1-1/2 in. No. 6 RH wood | 1 opoard is not wood.
Plaster on 3and 5 7 serew in 1-1/2 in No.
Masoury 6-8 screw anchor.
P;;Stir 2in. No. 8 RH wood
oc 6, 8,10, 12 9 and 14 screw in 1-1/2 in, No.
30 and 338 6-8 screw anchor.
1-in. No. 6 RH wood | No. 8 RH wood screws can-
3and 5 7 screw in 3/4-in. No. 6-8 not be used without ream-
gerew anchor ing the screw hole.
Masonry
6, 8, 10, 12 l-in. No. 8 RH wood [ A 3/16- by 7/8-in. ham-
30 and 38 9 and 14 screw in 34-in. No. 6-8 | mer drive anchor may be
screw anchor used with No. 6, and 8
cable clamps.

Notes 1: Washers are required under head of screw when No. 30 and 38 cable clamps are used.

2: Use galvanized screws for galvanized clamps. For No. 30 and 38 clamps use No. 10 RH
galvanized wood screws and No. 10-14 screw anchors.
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3.03 Staples used for fastening inside wire and

cable have a galvanized finish which pro-
vides resistance to rust and corrosion. (See Fig. 2
and Table B.)

TABLE B

g Wi,

ISS. E, SECTION 080-720-101CA

o i

e,

Fig. 2 — Staple

SELECTION OF STAPLES

Staple Colour Stapler Remarks
3/8 in. Galvanized Stapler Z Used in soft and hard wood.
Finish

3/8 }n. Gal\faplzed Arrow T-25 Used in hard wood.
7/16 in. Finish Used in soft wood.
9/16 in. Galvanized Used in soft and hard wood.

- s Stapler Y -
7/8 in. Finish Used in very soft wood.

Note: Staples are not recommended for use in plaster.

3.04 B Insulator Support (Fig. 3)

o This support is used to fasten station wire
and cable on metal structures.

@ 1t may be equipped with M Bridle Rings.

3.05 The B Support Clip (Fig. 4): provides a

means of attaching Drive Rings to hanger
rods and wires used in false ceiling construction
or to the flanges of structural steel framework.
It replaces the B Beam Clip.

3.06 This notched spring steel clip has two loops

which will retain Drive Rings. In addition
there are thread impressions for No. 14”7-20 or
No. 10-24 screw.

Fig. 3 —B Insulator Support
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| 4
P4 _HANGER ROD
D le"0R WIRE

»
B SUPPORT
CLiP

14-20-10-24
SHEET METAL
SCREW HOLES

DRIVE RING,
PLAIN

7/8 IN. OR
i-1/4 IN.
DRIVE RING =~

STATION WIRE
OR CABLE

ool { 7" OR 58” DRIVE RING
ER

SN e a7 x 17 HAMM
. Z==#  DRIVE ANCHOR

Fig. 4 —B Support Clip

3.07 This clip can be installed on the follow- PTG R
: NOTE: 1% DRIVE RING USE

mng: : HAMMER DRIVE ANCHOR
® Beam Flanges from 14” to 34”.
® Wire from No. 12 to No. 8. Fig. 6A — Drive Rings
e Rod 3/16” to 33” in diameter.

The B Support Clips are intended for
Inside use only.

" 1" DRIVE RING

3.08 Drive Rings (Fig. 6)

® Install rings on brick or masonry surfaces
with hammer drive anchor as indicated in
Fig. 6A.

® Install drive rings in wood surfaces as in- Fig. 6B — Drive Rings
dicated in Fig. 6B.
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TABLE C 3.09 The wall screw anchor (Fig. 7) is used

for attaching various items of station
apparatus, inside wire, and cable to interior wall
surfaces of hollow construction. They can be used

CAPACITY OF FASTENERS FOR CABLE

in plywood, wallboard, masonite, and hollow plas-

Clamp No. Clasp No.
ter wall.
Size of Galvanized .
Cable Cable ¢ 6 ® To obtain maximum holding power, the
Pair Clamps For il rey wall thickness should first be determined
Cable and then the correct size anchor should be
selected. (See Table E for selection.)
6 14 5 7 s
TR AV
12 6 7 v,
16 18 8 9
Fig. 7 — W S A
o1 51 3 9 ig. 7 — Wall Screw Anchor
25 24 8 9 3.16 To install a wall screw anchor after the
31 24 proper anchor has been selected, proceed
50 30 12 14 as follows:
75 30 12 14
100 Y] (a) Mark spot where anchor is desired.
Capacity of fasteners for cable and station (b) Drill hole in wall corresponding to dia-
wire is indicated in Tables C and D. meter of anchor body (see Table E).
TABLE D
CAPACITY OF FASTENERS FOR STATION WIRE
C cit
Type apacity
o.f Clamp No. Clasp No. 1/2-in.
Wire 3 5 6 8 17 10 7 9 Drive Rings
7 Quad * 2 3 5 8 5 10 10 17 15
Station
7 Paired 5 4 4
Block Triple 4 3 3

*

The Z Station Wire Clamp is used to clamp a single Z Station Wire.
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TABLE E
SELECTION OF WALL SCREW ANCHORS

Code of Wall Anchor Drill
Anchor Thickness Lengths Diameter
Dimensions in Inches

1 Up to 54 1% e
3 B to 14 | 1% ho_ |
3 114 to 134 214 %s
4 Up to %4 214 e
5 B 5 to 114 234, Ue
8 114 to 134 314 Yo |

The 1, 2, 8 type wall screw anchors are for
light loads and the 4, 5, 6 type for heavy loads.

{c¢) Insert anchor, and tap anchor gently until
cap prongs are imbedded and cap is firmly
set against wall surface.

(d) Tighten screw while pressing firmly in
order to prevent anchor from rotating.

(¢) In soft-textured walls it will be necessary

to hold the anchor body from rotating
while turning the screw until the anchor is in
its fully expanded position.

(f) When anchor is fully expanded, remove

serew and attach hardware. (There is
some resistance to turning the screw when the
anchor is fully expanded.)

(g) lold equipment in position; replace screw
and tighten.

" Wnssrme:
Fig. 8 — Typical Plastic Anchor

The Plastic Anchor is intended for use
with wood screws when making attach-
ments to masonry, brick or concrete, (see Fig. 8.)
See shipping carton for size of anchor, hole and
SCrew.

3.11

The Adhesive Cable Tie (Fig. 9) is in-
tended for use in customer telephone instal-
lations to group wires, cords, and inside wiring
cables in an orderly harness.

3.12

3.13 The adhesive cable tie is a molded plastic
base available in grey only. The cable tie

is used to secure the wires or cables to the base.

SCREW
HOLE

et
LOCKING

MOLDED PLASTIC E
BASE DEVIC

3.14 INSTALLATION PROCEDURES

(a) The adhesive cable tie is intended to be

used to fasten wires, inside wiring cables
and cable connectors on metal partitions, metal
furniture, terrazo and marble.

(b) The adhesive base should be applied to a
surface that is free of grease, loose paint,
wax and moisture.



(c) Space the adhesive cable tie as required

and mount the adhesive base by using the
self adhesive backing. If a more secure mount-
ing is required a self tapping screw or a wood
screw may be used in the hole provided in the
base.

(d) To mount adhesive base remove paper
coating from adhesive and apply firmly to
surface.

(e) Place the cable tie with the rough surface
outward in the two slots provided from
the bottom to the top of the base. (See Fig. 10).

(f) Place cable tie over wires or cables and
thread end of tie into locking device. (See
Fig. 10).

(g) Pull cable tie tightly around cable and
cut off the excess cable tie as close as pos-
sible to the locking device.

(h) Position cable tie as shown in Fig. 11.

I1SS. E, SECTION 080-720-101CA

SLOTS FOR
CABLE TIE

ROUGH
SURFACE

LOCKING
DEVICE

NOTE - CABLES
OMITTED FOR
CLARITY

Fig. 10
Adhesive Cable Tie Equipped with Cable Tie

POSITION LOCKING DEVICE
AGAINST BOTTOM OF BASE

Fig. 11 — Adhesive Cable Tie and Cable Tie with Cables Attached
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3.15 Spacing of fasteners for station wire and 4. SIZES OF HOLES FOR STATION WIRE AND CABLE

cable is indicated in Table F. Where ap-
pearance is not a controlling factor, the spacing
between the fasteners may be increased. If wire
must be run across joists in cellars, fasten fto
each joist with staples or to every other joist
when using drive rings.

401 Tables G and H indicate the sizes of holes
needed to accommodate various types and
numbers of station wires and cables.

TABLE F

SPACING OF FASTENERS FOR STATION WIRING AND CABLE

Spacing
Fasteners : Horizontal Run Vertical Run From Corner
inches feet inches feet inches
Cable more than 12-pair cable 16 4 2
Clamps | 1o55 than 12-pair cable 16 16 2
Cable more than 12-pair cable 14 3 2
Clasps | jess than 12-pair cable 14 14 2
Inside Wiring Nails 16 16 2
Staples 7-1/2 7-1/2 1
Bridle Rings 4 8 2 thru 8-1/2*
Drive Rings 4 8 2 thru 8-1/2%
Toggle Bridle Rings 4 8 2 thru 8-1/2*
Insulator Supports 4 8 2 thru 8-1/2*
Clip Support B 4 8 2 thru 8-1/2%

* When changing direction of wire or cable runs where bridle rings, drive rings, and insulator
supports are used, the fasteners should be spaced to hold the wire or cable at approximately
a 4b-degree angle.
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TABLE G

SIZES OF HOLES FOR STATION WIRE

Wire Hole Sizes, inch
Type Number of Jackets
of 1 2 3 4
Wire Not Taped* Not Taped* Not Taved* Not Taped*
Taped p Taped ape Taped ape Taped ape
Z
R d 1/4 3 :
Station Qua. / /8 1/4 1/2 3/8 3/4 1/2 3/4
A Paired 3/8 3/8 1/2 1/2 3/4 3/4 3/4 3/4
(Block) Triple 3/8 1/2 3/4 3/4 3/4 3/4 3/4 3/4

5.01

5.02

* Two layers of friction tape.

TABLE H

SIZES OF HOLES

FOR STATION CABLE

No. Cable Hole Sizes, Inch
of D Inside Wiring Cable
Pairs Not Taped Taped*
6 3/8 1/2
11 3/8 3/4
12 3/8 3/4
16 3/8 3/4
21 3/4 3/4
25/26 3/4 3/4
50/51 3/4 7/8
5/76 7/8 1
100/101 1 1-1/8

* Two layers of friction tape.

FASTENERS FOR GROUND WIRE

Fasteners for ground wire and their use
are shown in Fig. 12.
Ground wire fasteners should be spaced

and placed as follows:

® Space 24 inches apart on ordinary ground

wire runs.

@ Space 16 inches apart when wire is sub-
ject to displacement,

® Place on every beam when spanning beams.

® Place within 8 inches of wall when run
parallel to wall on beams.

ﬁ ;Q-—f— STAPLE

PLASTER ON WOOD LATH,
METAL

@‘ PLASTER BOARD
GROUND WIRE CLAMP HARDWOOD

YSE NO. 8 x ¥ - INCH LONG RH
WOOD SCREW

EL' METAL SHEATHING

\«—7—1INCH ROOFING NAILS OR
NO. 5 - INCH LONG
SELF- TAPPING SCREW

\% MASONRY
o
e NO. & x LINGH LoNg GALVANIZED

o
WO0OD SCREW IN PROPER SIZE
SCREW ANCHOR OR USE PROPER
HAMMER DRIVE ANCHOR

%HVZAINCH DRIVE RING IN 3/16-INCH
X

78-INCH LONG HAMMER DRIVE
ANCHOR

Fig. 12 — Fasteners For Ground Wire
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1. GENERAL

1.01  This section covers the description, use, and

care of the Z Protective Cap. This sec-
tion is reissued to include the requirements listed
in CSA Standard Z94.1.

1.02 Safety headgear is designed to act as both a

shield and a shock absorber to protect
against head injuries. The headgear is also design-
ed to guard against electric shock in case of ac-
cidental contact with electrically energized objects.

Note: Deliberate contact with Power Circuits
must be avoided.

1.03 The use of safety headgear in no way re-

duces the need for good job planning or the
requirements for observing the safety precautions
outlined in other sections of the Bell System
Practices.

1.04 Each employee shall be responsible for the

care of the Z Protective Cap in his pos-
session and for its use under the conditions out-
lined in this section.

2. DESCRIPTION
2.01 The Z Protective Cap is made of moulded

poly-carbonate or poly-vinyl which con-
forms to CSA Standard Z94.1 for both physical

and electrical properties It is coloured YELLOW
for non-management workers, and WHITE for
management in accordance with Provincial laws
now in effect. Provincial or Federal Safety In-
spectors must be readily able to identify the per-
son in charge of a work operation. It bears the
company symbol on the front.

Fig. 1 —Z Protective Cap

2.02 The Z Protective Cap is equipped with

either of two removable adjustable sus-
pensions to fit “standard” 634 to 754 sizes and
“large” to fit 714 to 774 sizes. Regardless of the
adjustment made for head fit, a minimum sep-
aration of 114 inch between the top of the head
and the shell of the cap will be assured.

2.03 Winter Liners are available as accessory
items and are available in the following
sizes:

SIZE HEAD SIZE (in 1/8 in. increments)
Small  6-34, to 7-34
Large 7-34 to 7-74

2.04 The Liner is to be worn between the shell
and the suspension.

© Bell Canada 1972
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Fig. 2 — Suspension For Z Protective Cap

3. USE

3.01 Safety headgear shall be worn by all craft,

services, and management personnel in
work situations where they are subjected to con-
ditions which could result in (1) head injuries
from falling or moving objects or (2) exposure to
striking head on fixed objects or (3) electric
shock from accidental contact with electrically
energized objects.

3.02 Following are examples of the more com-
mon work operations and conditions under
which safety headgear shall be worn:

(a) Performing all kinds of work, (i.e. line,
splicing, installation and repair work)
from aerial lifts or truck mounted ladders.

(b) Performing all work aloft such as from
poles and ladders, ladder platform.

(¢) Working with, or in the vicinity of con-

struction apparatus and equipment such as
derricks, booms, winches, take-up reels, earth
boring machines, cable trailers, tractors, trench-
ers and cable plows.

(d) When underneath a work operation being
done aloft, or when performing overhead

work from the ground such as placing blocks on

strand, raising wire, and pruning trees.

(e) All pole placing and removal work.

(f) Entering, leaving, and working in man-
holes except when not exposed under the
opening and headroom is sufficient.

36

(g) Working in any area or enclosure, where
headroom is limited, such as in crawl
spaces, basements and steam tunnels.

(h) Working in or near trenches, splicing pits,
or other excavations.

(i) When in or near buildings under construc-
tion or being demolished.

(j) When in an industrial establishment or on
other premises where the wearing of head
protection is mandatory.

(k) Storm restoration work.

(1) In the vicinity of blasting operations.

4. CARE

4.01 Protective caps should not be left lying

around or stored among other tools where
they can be damaged. When not in use, store the
cap in a safe place such as in a truck compartment
or splicer’s cart. Do not place the cap on the rear
shelf of an automobile, as sunlight will adversely
affect the protection offered by the cap. The cap
could also become a missile in case of a sudden
stop.

4.02 Clean the protective cap by washing with

gsoap or detergent and water. To clean,
remove the suspension, and dip the shell in warm
soapy water. Scrub with a brush if necessary.
DO NOT USE ANY ABRASIVE. Rinse in clean, warm
water and wipe dry. After rinsing, inspect the cap
for damage that was not apparent before cleaning.
The suspension may be washed with regular soap
and water.

4.03 Because paint will damage plastics, the cap
must not be painted. If it is desirable to
place some identification on the cap, such as the
wearer’s name, this identification should be plac-
ed on dymo or other pressure-sensitive tape at-
tached to the cap. Do not use any metallic tape.

4.04 No accessories should be attached to the
protective headwear as they may affect
the original degree of protection.

405 A large variety of aromatic solvents and
chlorinated hydrocarbons will affect the
materials in the cap. Some of the aromatics are:



Benzene, kerosene, acetone, creosote, phenol, tol-
uene, alcohol.

Some of the chlorinated hydrocarbons are:

dichlorethylene, trychlorethylene, and carbon te-
trachloride.

4.06 Materials containing any or similar in-

gredients as those listed in para. 4.05 should
not be allowed to remain in contact with the cap.
For example; Insect Repellant or wax contains
alcohol and other material which affect plastics
and should not be applied or sprayed on the cap.

4.07 If the protective cap should be subjected to

a severe blow, or is exposed to chemicals or
fumes, it should be replaced. Any cap that becomes
cracked, punctured, or otherwise damaged (deep
scratches or deep grooves) which thereby reduces
its effectiveness, must be replaced.

4.08 The shells and suspension of caps should
be checked semi-annually to determine their

1SS. B, SECTION 081-020-010CA

condition. To ensure maximum protection for the
wearer, it is recommended that shells should be
replaced within five (5) years and suspensions,
within one (1) year, unless inspection reveals
defects prior to the expiration of these periods.

4.09 The crown lace, if any, should always be

tied with a square knot. If the entire sus-
pension is held in the shell by a lace, this lace
should also be tied in a square knot.

4.10 Chin straps and Winter Liners when used
with headwear should not be drawn over

5. ARRANGEMENT WITH TELEPHONE HEAD SET

5.01 When a protective cap is worn (Part 3)

and it is necessary to use a telephone head
set, the headband of the head set may be placed
under or over the suspension without making any
adjustments to the suspension.
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1. GENERAL

1.01  This section covers the description and use
of the NET714QA Tool which is used to

terminate conductors on the 66 Type Connecting

Blocks, except those used in E.8.8. C.0.s.

1.02 This section is reissued to add Part 4.

1.03 The NET14QA Tool replaces the 714B

which should be returned for replacement.

The blade may be rotated to the desired position
by loosening holding screw and pulling out blade.
When desired position is reached, the blade must
be pushed back into handle before tightening
serew, otherwise movement of the blade while
operating may take place.

2. DESCRIPTION

2.01 The NET714QA Tool consists of a rotary
steel blade having two cutting heads and
two seating heads, attached to a yellow and green

plastic handle.

L SEATING HEAD

HOLDING SCREW

L

HOLE

Fig. 1 — NE714QA Tool

SEATING
HEADS

CUTTING & SEATING HEADS

Fig. 2 — Rotary Steel Blade

2.02 The blade consists of two restricted heads
and two non-restricted heads. Restricted
heads are identified by the letter “B”. Non-re-
stricted heads are identified by the letter “L”.
2.03 Restricted heads (“B”) must be used to
gseat, or to seat and cut conductors on
clips that are mounted on white 66 Type Connect-
ing Blocks.

2.04 Non-restrictive heads (“L’”) may be used

to seat and cut conductors on clip terminals
mounted on light green 66 Type Connecting
Blocks such as NE66Q6A-25 and NE66Q3B-50
{ypes.

Note: It is important that the right type
of head (restrictive or non-restrictive) be
used on the right type of block, otherwise
unnecessary efforts will be required when
using Tool and broken connections may re-
sult.
2.05 The handle of the NE714QA Tool is yellow
and green. The cutting edges of the blade
should be inserted on the yellow side of the NE-
T14QA for ease of identification.

Note: Always carry the NET14QA Tool
with the cutting edges enclosed in the handle
when not in use.

® Bell Canada 1970
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Fig. 3 — Position of NE714QA Too! Prior To

3. CONNECTIONS

3.01 Prepare the conductors as outlined in the
appropriate sections.
3.02 Connections — Cutoff Method

(a) Place the conductor in the hook part of
the terminal clip.

(b) Place the appropriate cutting and seating
head of the NE714QA over the terminal
clip.

(c) Keeping the NETI4QA Tool in a plane
perpendicular to the face of the block,

40

Seating of Wire

steadily exert a uniform force and press the
tool towards the block until the wire is fully
seated and cut off.

Notes:

(1) Do not make a connection by hitting

the NE714QA Tool. (i.e. pounding on
it in any way) A proper connection can
be obtained through a steady application of
force.

(2) When using the non-restrictive head
(only on light green 66 Type Connecting
Blocks) a positive indication is given that



the connection is made (force to cut con-
ductor insulation, then easy to the base).

(d) To ensure a proper connection, allow the
blade to seat and cut the wire before re-
moving cutoff end.

(e) No lubricants shall be present on wire or

terminals. Their presence may prevent
clips from cutting through insulation of the
wire.

3.03 Connections — Looping Method

fter the wire has been placed in the
terminal clip, seat the wire using the appropriate
seating head as outlined in Para. 3.02 (c¢).

4. USE IN PARTICULAR CONDITIONS

4.01 On some Connecting Blocks like the 66K3-
25, cover latches or other attachments may
prevent the blade of the NET714QA Tool from

AMPRENOL CONNECTOR
LOCKING SCR

1SS. B, SECTION 081-020-934CA

engaging deep enough to provide a good seat and
cut the conductor.

4.02 To alleviate such conditions, the following
is a method to extend the Rotary Blade.

(a) Loosen the holding screw (See Fig. 1).
(b) Pull the Rotary Steel Blade forward.

(¢) Remove the Amphenol Connector lock-

ing screw and insert it in the hole in
the NE714QA Tool’s handle. (See Fig. 4).
This will prevent the blade from pushing
back.

(d) Tighten the holding screw.

This will provide sufficient insertion to seat
and cut conductors properly.

4.03 On completion of the connections replace

the locking screw on the Amphenol Con-
nector. Readjust the Rotary Steel Blade in the
normal position.

LOCKING
SCREW

Fig. 4 — 66E3-25 Connecting Block
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APPROX.

1. GENERAL

1.01  This section covers the description, care,

maintenance and general use of insulating
gloves, provided for electrical protection of work-
men and the safety precautions to be followed in
their use. Information on the C Leather Protector
Glove, B Fabric Liner Glove, which are associated
with C and E Insulating Gloves, and on the In-
sulating Glove Bag, is also included.

1.02  This section is reissued to up-date the in-

formation and add additional tests. As this
is a general revision marginal arrows normally
used to indicate changes have been omitted.

1.03 The C and E Insulating Gloves are a per-
sonal tool, therefore, each employee must

at all times assume full responsibility for the

condition of his own Insulating Gloves.

PISTANCE
N INCHES
IS SIZE

A

C OR E INSULATING GLOVE

© Bell Canada 1972
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2. TYPES OF INSULATING GLOVES

2.01 There are two types of Insulating Gloves.

The D Insulating Gloves for Central Of-
fice use and the C or E Insulating Gloves for Out-
side Plant use. The manufacturing, testing and
retesting specifications require that all types of
gloves be capable of withstanding 10,000 volts.

2.02 The size of the gloves is measured by the

number of inches around the glove mea-
sured midway between the thumb and the finger
crotches. The length of both types of glove is 14
inches from the tip of the second finger to the
cuff. The D glove is furnished in size 10 only.
The C or E Glove is furnished in sizes 10, 11 and
12. Fabric Liner Gloves can be worn with both
types, especially in Outside Plant to keep the
hands warm in winter and to absorb perspira-
tion in summer.

2.03 The C and E Insulating Glove is made of
lightweight rubber to permit maximum
flexibility. The E type is constructed with two
plies of rubber. The outer ply is black and the
inner ply is red. It is a requirement that C
Leather Protector Gloves be worn over these
gloves to prevent mechanical damage. The words
“USE PROTECTOR” are marked on the outside
near the edge of the gauntlet on the palm side.

2.04 The C Insulating Glove is made of all

black rubber and is electrically identical
to the E Insulating Glove but will gradually be
replaced by the latter type.

2.05 The D Insulating Glove is made of rubber
of such thickness that protector gloves are
not required.

3. C LEATHER PROTECTOR GLOVES

3.01 The C Leather Protector Gloves are used

over C or E Gloves to prevent mechanical
damage to the rubber. Remember that the leather
protector gloves provide no protection from elec-
trical shock. They must not be worn as a substi-
tute for work gloves.

3.02 C Leather Protector Gloves are made of
deer skin, of moccasin style construction

44

(seams sewn outside at back of the fingers and
thumb) and have gauntlet cuffs about 414 in.
wide. They are available in sizes 10, 11 and 12
and should be ordered in the same size as the
Insulating Glove.

\

43"
APPROX.

-

C LEATHER PROTECTOR GLOVE

3.03 Leather protector gloves shall be given

reasonable care in use. Oil, grease, pentox,
creosote, paint, ete., on the palm and finger sur-
faces of the gloves will impair their usefulness
for work operations and could deteriorate the
rubber of the Insulating Glove underneath.
Foreign matter should be immediately wiped off
the gloves with a soft dry cloth.

3.04 Inspect leather protector gloves before and

after using them. Remove all foreign par-
ticles imbedded in the surface, especially splinters
of wood or metal, which may have damaged the
rubber of the Insulating Gloves.

4. B FABRIC LINER GLOVES

4.01 B Fabric Liner Gloves are knitted cloth

gloves with an inside woolly surface. These
gloves should be worn inside C or E Insulating
Gloves for warmth in cold weather and for ab-
sorbing perspiration in warm weather.



5. INSULATING GLOVE BAGS

5.01 The Insulating Glove Bag is provided for

carrying and storing insulating gloves and
associated leather protector and fabric liner
gloves.

5.02 The Insulating Glove Bag is made of cotton

duck with a liner of polyethylene. A zip-
per is provided for opening and closing the top
of the bag. A web strap, terminated in a snap
hook and a dee ring is provided for suspending

the bag from the body belt and for suspension in
the vehicle

INSULATING GLOVE BAG

5.03 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.
This is essential to minimize deterioration of the
rubber of the Insulating Gloves while in storage.

ISS. G, SECTION 081-710-200CA
ISS. D, SECTION 075-141-501CA

6. ELECTRICAL TEST

6.01 Insulating Gloves are inspected and sub-

jected to an electrical test when purchased
from the manufacturer to insure that they do not
contain any defects which might cause break-
down of the gloves when employees are using
them.

6.02 To insure that insulating gloves held in

stock and those in use by the field forces
are maintained in safe condition Werkmen And
Storekeeper Shall See That The Gloves Are Returned

For Pericdic Inspection And Electrical Test, As Out-

lined In Part 7.
7. TESTS OF INSULATING GLOVES

7.01 Each Employee Must At All Times Assume Full

Responsibility For Determining That His In-
sulating Gloves Are In Good Condition. He Shall See
That Their Appearance Indicates Neither Deterior-
ation Nor Injury From An Elecirical Or A Mechanical
Standpoint. He Shall See That They Are Being Used
Within The Specified Electrical Test Period As Indi-
cated By The ““Return For Test” Date Stamped On
The Back Of The Gauntlet.

7.02 Each Employee Sholl Test His Insulating
Gloves.

(a) At The Time He Receives The Gloves
(b) Each Time Before Using Them
(¢) Each Time After Using Them

7.03 A visual inspection of Insulating Gloves

shall be made to determine their condition.
If any of the following conditions are 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.

(a) EXPIRED OF MISSING “Return for

Test (Month) (Year)”. Printed on the
back of the cuff of each glove. Make sure that
the date is not expired. Turn in the gloves one
month before the expiry date.

(b) Squeeze the fingers of the glove together,

let go quickly, the glove should return to
normal, fingers should not stick together. If
there is any sign of stickiness, the gloves must
be exchanged at once for a pair in good con-
dition.
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(c¢) To test the mechanical strength and the

deterioration of the gloves, grasp the end
of the gauntlet with one hand and pull strongly
on each finger of the glove with the other hand.
Look for signs of abrasion or deterioration on
the sides, palms, and back of the glove. Grasp
the thumb and the little finger and pull strong-
ly, looking for cracks between the fingers. Now
grasp the index finger and the 4th finger and
do the same test. Worn spots will be indicated
by undue stretching or by tearing of the glove.

(d) Stretch the glove along both edges, (thumb

side and little finger side) while looking
for cracks and tears. Do not be afraid of tear-
ing the gioves. This is the purpose of the test.

7.04 With the E Insulating Gloves, if the ap-

pearance of one colour is showing through
the other it means that the glove is defective and
not safe for use, they shall be exchanged at once
for a pair in good condition.

7.05 The air test shall be made on Insulating
Gloves after performing the above tests
and just prior to the gloves being used.

(a) Hold the glove at each side of the gaunt-
let and stretch.

OPERATION 1
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(b) Revolve the glove about the edge of the

gauntlet as an axis, thus rolling it toward
the palm and confining the air in the palm and
fingers.

OPERATION 2

(c) Hold the rolled-up gauntlet tightly in one
hand.

(d) Squeeze the palm of the glove with the
other hand so as to put the confined air
under pressure.

GPERATION 3



7.06 To detect air leaks, hold the back side and
then the palm side of the glove close to
your face.

7.07 If any puncture exists, it will be detected
by feeling or hearing the escaping air and
the hole in the glove may be evident.

7.08 If a puncture is found or if the condition

of the gloves is such that there is any
doubt as to their safety, they must be exchanged
at once for a pair in good condition.

8. MAINTENANCE OF INSULATING GLOVES

8.01 In No Circumstance Shall Repairs Be Made
To Insulating Gloves In The Field.

8.02 Insulating Gloves having obvious defects

shall be tagged “Defective” and shall be
returned to the Telephone Distributing House for
repairs, The Cuffs Of Insulating Gloves Shall Not Be
Cut.

8.03 Insulating Gloves should be turned inside

out and wiped clean when they become wet
from perspiration. The outside surface should be
wiped clean when the gloves are subjected to
contact with dirt, mud, paint, creosote or other
foreign matter.

8.04 Use clear water to remove perspiration,
mud, dirt or other foreign matter which
does not adhere firmly to the rubber.

8.05 Remove paint and creosote as soon as
practical, as they may deteriorate the
rubber.

8.06 The following method has been found satis-
factory for removing paint and creosote
from Insulating Gloves:

(a) Wipe off the gloves with a dry cloth so as
to remove as much wet paint or creosote
as practical.

(b) Wash them with water. If the paint or
creosote residue cannot be removed, turn
the gloves in for another pair.

i85. G, SECTION 081-710-200CA
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8.07 After Insulating Gloves are used, they

should be thoroughly dried so that the
moisture from the hands will not become entrap-
ped and cause the glove to deteriorate. Each time
after use, gloves should be turned inside out to
dry. After the gloves have been dried, they shall
be turned right side out and placed in the con-
tainers ready for use.

9. USE QF INSULATING GLOVES

901 The C or E Insulating Gloves must be
worn while performing the following job
operations.

(a) Placing poles in joint use lines.

(b) Operating derricks or other aerial devices
near power lines.

(c) Stringing or removing strand, wire or

cable on joint-use lines, or when crossing
under a power line in the portion of the line in
which the work is being performed.

(dy While tending reels when conditions in
(c) apply.

(e) When using the Z Voltage Tester.

9.02 Telephone employees shall not handle elec-

tric power or trolley wires or telephone
plant crossed with electric power except in the
following emergency situations. Under The Follow-
ing Conditions, C or E Insulating Gloves, Fabric Liners
and Leather Protective Gloves Must Be Worn.

(a) In cases of emergency to prevent injury
or loss of life to an employee or to the
public,

(b) After storm damage, when some work on
the telephone plant is imperative, before
obtaining the assurance that the plant is clear.

(c) On line troubles, when fuses or protectors
have operated indicating the possible
existance of an abnormal voltage.

(d) On line troubles when the tester has cau-

tioned the workman regarding the possible
presence of foreign voltage on any part of our
plant.
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(e) In ascending, descending or working on

poles where the employee is exposed to
possible contact with electric street lights,
power or trolley wires or their associated
equipment.

(£) In handling line wires, terminals, protec-
tors or other parts of plant on which for-
eign voltage is, or is suspected of being present.

(g) Where there is a possibility of wires, sus-

pension strand, cables, or guys which are
being placed or removed coming in contact with
electric light, power, trolley or other foreign
conductors.

10. STORING INSULATING GLOVES

10.01 B Fabric Liner Gloves and C Leather Pro-
tector Gloves, where required, shall be
stored with the C or E Insulating Gloves so that
they are available for use. Each of these gloves
shall be dry before being stored.
10.02 Fabric liner gloves and leather protector
gloves shall be separated from the Insul-
ating Gloves before being stored.

10.03 Suggested Storing Methods:

(a) Fold the leather part of the Protective

Gloves inside the cuff to prevent creosote,
paint, metallic clips or other foreign matter
from contacting the Insulating Gloves. Place
them in the bottom of the bag and place the
B Fabric Liners on top. Stand the Insulating
Gloves upright with the fingers to the top for
drainage purposes.

Caution: When closing the bag, make sure
that the fingers of the Insulating Gloves
will not get pinched by the zipper.

(b) With forearm outstretched and palm of

hand upward, place one Protective Glove
palm down on your hand and arm, place one
Insulating Glove over the Protective Glove,
place both Fabric Liners, place the second In-
sulating Glove over the liners and then place
the second Protective Glove over the others
with the palm out. All gloves should have the
fingers pointing towards your body. Slide all
gloves in the bag holding them together with
one hand.
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Caution: When closing the bag, make sure

that the fingers of the Insulating Gloves

will not get pinched by the zipper.
10.04 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. Do
not store Insulating Gloves in unventilated rooms
containing ozone-producing apparatus or equip-
ment 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, the following methods
of storage shall be employed.

(a) In the STOREROOM Insulating Gloves

shall be kept in the cardboard containers
in which they are supplied. These containers
are sealed and should not be opened until the
gloves are disbursed to the workmen or until
returned for periodic inspection and electrical
test.

(b) On MOTOR VEHICLES and in SPLIC-
ER’S CARTS, Insulating Gloves and as-
sociated leather protector and fabric liner
gloves shall be kept in the Insulating Glove
Bag tightly zippered and hung up in locations
suitable for the purpose so as to avoid contact
with edged tools.
10.05 Insulating Gloves and associated leather
protector and fabric liner gloves being
carried for intermittent use shall be kept tightly
zippered in the Insulating Glove Bag. Insulating
Gloves in Insulating Glove Bags may, if desired,
be attached to the body belt.

11. DISPOSITION OF INSULATING GLOVES
REQUIRING ELECTRICAL TEST

11.01  Storekeepers are responsible for Insulat-
ing Gloves in the storerooms, and work-
men for the Insulating Gloves which they have in
the field.
11.02 The dates when Insulating Gloves shall be
returned for periodic inspection and elec-
trical test are stamped up on the backs of the
gloves and on the cardboard containers.



11,03 All Insulating Gloves in the field shall be

returned to the Telephone Distributing
House not later than the last day of the month
specified on the gloves. Wherever possible, re-
turn the gloves in their containers to prevent
damage.

11.04 Before returning a pair of Insulating

gloves for test, a replacing pair should be
secured. The new pair should be ordered not later
than the 15th day of the last month stamped on

ISS. G, SECTION 081-710-200CA
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the pair which is in use to assure arrival before
that date.

11.05 Storekeepers shall see that all Insulating

Gloves in their possession are returned to
the Telephone Distributing House by the date
stamped on the gloves.

11.06  All Insulating Gloves which are being re-

turned shall be carefully inspected in ac-
cordance with Part 7.
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CONTENTS PAGE the Dee rings with respect to the prominent por-
tions of the hip bones. Most workmen prefer to
ToOGENERAL . . o 8T have the Dee rings located slightly in front of the
2. DESCRIPTION . . . . . . . . . . 51 prominent portions of the hip bones. To obtain a
properly fitting belt, measure the distance across
3. GENERAL PRECAUTIONS . . . . . . 51 the back to the desired locations of the Dee rings
4. SAFETY PRECAUTIONS . . . . . . . 52 and order a belt of this size (to the nearest inch).
5. ACCESSORIES . . . . . . . . . . 52

2.03 The puniched end of the strap of the body
6. INSPECTION OF BODY BELTS . . . . . 53 belt has been made sufficiently long to fit

7. DISPOSITION OF BODY BELTS . . . . . 53  the larger workmen.
2.04 If the buckle strap is too long, it may be
1. GENERAL shortened by cutting off the excess length

1.01 This section describes the Bell System

Standard Body Belt. The body belt, togeth-
er with the safety strap, provides a means of se-
curing a workman to a pole or other structure,
thus promoting his safety while working aloft.

1.02 This section is reissued to update and con-

solidate information relating to Body Belts
into one complete practice. The following practices
are replaced by this section and are hereby can-
celled.

BSP Number TITLE

081-720-010 Body Belfs - Safety Precautions

081-720-111 D Holsters and B Handline
Carrier

081-720-305 Leather Body Belts

081-720-600 Body Belts Ingpection

2. DESCRIPTION

2.01 Body belts are furnished in 4 inch width

and in six sizes, ranging from 18 inches
to 28 inches in 2 inch steps. The size of the belt is
the distance between “Dee” rings measured in
inches.

2.02 The degree of comfort and satisfactory ser-
vice which a workman obtains from a body
belt depends to a large extent on the location of

provided the cut passes through one of the buckle
holes. This will ensure a minimum distance
between the last usable hole and the end of the
strap, long enough to prevent tearing of the belt
by the tongue of the buckle.

BUCKLE BUCKLE & TOOL STRAP

CIRCULAR TYPE DEE RING

SCISSORS POCKET ~ D HOLSTER

Fig. 1 — Body Belt and Accessories

3. GENERAL PRECAUTIONS

3.01 Body belts should never be stored with

edged tools, or other sharp objects. When
body belts, safety straps and climbers are kept in
the same container, the climbers should be fitted
with gaff guards to prevent damage to the leather
by the climber gaffs.

© Bell Canada 1971
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3.02 Never store or place body belts near radia-

tors, stoves, steam pipes, or in place where
the leather would be subjected to excessive heat
or dampness. Either of these conditions is likely
to impair the strength of the leather.

3.03 When a body belt is damp or wet, wipe it

with a dry cloth and allow it to dry com-
pletely in a dry shady place. IT IS ABSOLUTELY
PROHIBITED TO PLACE THE BODY BELT
NEAR ANY SOURCE OF ARTIFICIAL HEAT
for the following reasons. Investigation has shown
that many leather tools dried by artificial heat
have been cooked inside. Sometimes the surface
shows no defect; in other cases the surface shows
only localized hard spots. Yet the inside of the
leather has been very seriously damaged by the
formation of crystalline material like rosin. This
has no strength. The leather fibres are destroyed
as it forms. Hard spots on the surface are of the
same material. Although the belt may afterward
appear to be satisfactory, it is liable to cause in-
jury to the man who cooked it or the man to whom
the belt is reissued.

3.04. Do not enlarge the holes for the buckle
tongue and do not punch extra holes in the
belt.

3.05 Do not scrateh initials, name or other iden-
tifying marks on a body belt.

3.06 Leather body belts may be injured seriously

and made unsafe for use if heavy objects
such as trucks, trailers, loaded reels, or other
heavy equipment, are allowed to run over or fall
on the body belt. Care should be exercised to see
that this does not occur. If it should oceur the belt
should be removed from service immediately and
given a thorough examination for defects.

4. SAFETY PRECAUTIONS

4.01 The following precautions should be obser-
ved when using body belts.

(a) Wear body belts and safety straps at all

times, when working aloft on poles, includ-
ing stepped poles, cable cars, and if a Z Lanyard
Belt is not available while working from aerial
platforms, ladder platforms, ladders lashed to
strand and aerial baskets.
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(b) Do not fasten an uncoiled handline directly

to a belt or to tools hanging on a belt when
climbing or working on a pole. Either of the
following two methods provide a safe means of
carrying or supporting an uncoiled handline
aloft.

(1) Form the end of the handline into a loop
and place the loop in the handline car-
rier.

(2) Form the end of the handline into a
bight and tuck the bight up under the
body belt.

If the handline should be caught on either
an obstruction or a passing vehicle, and the
handline is attached by either of the above
methods, the handline will be pulled free and
the workman will not be pulled off the pole.

(¢) Do not use the body belt to assist in piking

poles. In the event that the workman slips
or stumbles, the pike pole may slide down
between the belt and the body and cause serious
injury.

(d) Never place or carry tools or materials,

other than the snap hooks of the safely
strap, in the Dee rings of the body belt. These
items should be carried in the standard manner,
i.e. using holsters or other approved carriers.
Foreign materials in Dee rings may prevent
proper engagement of the snap hooks in the
Dee rings or give false indication of snap hook
engagement.

5. ACCESSORIES

5.01 The D Holster, made of leather, is an off-

set double holster with pockets for a rule
and pliers, and a pocket for scissors attached to
the rule pocket. Only the “Right” D Holster is
shown on a “Right” body belt in Fig. 1.

5.02 The B Handline Carrier is a device which

may be attached to a body belt and used
for securing one end of a rope while climbing a
pole. It is made of a steel loop designed to release
the rope under strain. The loop is attached to a
rawhide strap approximately 8 inches long and
slit near the opposite end. The slit in the strap
permits attaching the carrier to the body belt as
shown in Fig. 1.



6. INSPECTION OF BODY BELT

6.01 The belt should be examined to determine

the condition of all parts as suggested
below. If any of the following conditions are found
to exist, or if the condition of the belt is such that
there is any doubt as to its safety return the belt
to the Telephone Distributing House.

6.02 Visual Inspection of Body Belts: The im-
portant conditions to look for are:

(a) Broken steel reinforcement plates holding
Dee rings.

(b) Leather of loop over reinforcing plates
worn or crushed by the Dee ring at the

edges sufficiently to affect its strength or to

cause the leather to tear.

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

(d) Broken or rotted threads in the stitching
of the loops holding the Dee rings.

(e) Cracks, cuts, etc., that would tend to cause
the leather to tear or would be likely to
affect the strength of the belt.

(f) Leather hard and dry.

(g) Broken wrench keeper.

(h) Broken or defective buckle.

(i) Burnt leather (see Paragraph 3.03).

6.03 Leather with hard spots, a curved set or
indistinet portion of the ironed crease
along the edge, as well as leather having a burnt
streak across the face may have become burned or
cooked by being subjected to excessive heat. This
may have happened to a belt in any of the follow-
ing ways:
(a) Placing the belt against or near hot steam
pipes, radiators, or heaters.

(b) Placing belt near a pot of hot solder, hot
soldering copper, or a splicer’s furnace.
6.04 Visual Inspection of Leather Tool Holster:
The important conditions to look for are:
(a) Loose or broken rivets.

(b) Broken or rotted threads in stitching.

ISS. H, SECTION 081-720-011CA

6.05 Bending Test for Leather: This test should

be made on body belts only when the leather
is clean and well oiled. The leather should show no
cracks other than slight surface cracks when the
test is applied. If well defined cracks appear, the
belt must not be used, but should be taken out of
service and disposed of in accordance with the
Company’s established routine. The test should not
be made if the temperature of the leather is below
32°F., since at low temperatures the leather may
be damaged by bending it around the test mandrel,

(a) Leather shall be bent with the grain

(smooth) side out, over a mandrel that is
not less than ¥)-inch in diameter (a 3-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 bend

test at points where it is possible to bend
them, such as under the leather tool loops and
at the tongue strap.

6.06 If leather of the thickness used in Bell

System standard body belts is subjected to
an excessively severe test, such as bending it too
sharply (without a mandrel or over too small a
mandrel) with the grain side out, good leather
may crack because of the excessive strain placed
on the grain layer.

7. DISPOSITION OF BODY BELTS

7.01  Body Belts which have developed major

defects shall be withdrawn from service
for repairs or destruction. Employees in the field
shall see that such belts in their possession are re-
turned to the Telephone Distributing House tag-
ged or marked “Dangerous”, “Do Not Use” and,
if practical, the belt shall be marked to show the
location of the defect.
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1. GENERAL

1.01  This section covers the care and mainten-
ance of fabric safety straps and the pre-
cautions to be observed in their use.

1.02 This section is reissued to include the
method of working on cross connecting
type terminals and updates information.

1.03 The C Safety Strap has been superseded
by the D Safety Strap. Better quality strap
material, round nose snap hooks instead of point-
ed nose snap hooks, and increased adjustability
of the D Strap make it a more desirable strap.

1.04 A relatively small number of C Nylon

Safety Straps have oversize holes for the
buckle tongue (7/16 in. x 1/4 in. instead of 5/16
in, x 7/32 in.) which necessitates the use of a
safety strap keeper (see Paragraphs 2.03 and
2.04).

2. C SAFETY STRAP

2.01 The C Strap is a neoprene impregnated

nylon fabric strap vulcanized so as to pro-
vide a well-bonded multiple ply construction
which has no exposed raw edges. The center plies
are of a contrasting color (usually red) from that
of the outer plies. Exposure of the center plies
by wear indicates that the strap should be re-
moved from service.

2.02 The C Strap is equipped with pointed drop

forged snap hooks and a tongue-type bue-
kle. It has been issued in only one size but it is
adjustable in length in increments of 114” from
3814” to 61” (see illustration).

51" {max.)
32%" (min) T —

C SAFETY STRAP

2.03 C Nylon Safety Straps with oversize holes

are equipped with a safety strap keeper
(see illustration) to prevent accidental disengage-
ment of the buckle tongue while the strap is in
use.

2.04 The wire keeper is attached to the loop
holding the buckle so that the keeper en-

closes the adjustable portion of the safety strap

as illustrated.

N

=]

P -

~
SAFETY STRAP KEEPER

© Bell Canada, 1970

Printed in Canada



SECTION 081-721-200CA

3. D SAFETY STRAP
3.01 The D Strap is the same as the C Strap
except for the following:

(a) Better quality strap material.

(b) Round nose duckbill snap hook replaces
pointed nose snap hook.

(c) Adjustability of strap increased by the
addition of two buckle holes.
3.02 The D Strap is available in one size only.
1t is adjustable in length in increments of
1%” from 86” to 6114” (see illustration).

514" (max.)
3’ (min.)

D SAFETY STRAP

4. PRECAUTIONS
4.01 A fabric safety strap may be injured ser-
iously and rendered unsafe for use if heavy
objects such as trucks, trailers, reels, pole derrick
members, or other heavy equipment are allowed
to run over or fall on the strap. Care should be
exercised to see that this does not occur. If it
should occur, the strap should be removed from
service immediately and given a thorough exam-
ination for defects. The important defects to look
for are:

(a) Broken, cut, or torn outer fibers and

(b) Broken inner fibers. Defects are usually

found in the section at which the injury
occurred. Breakage of the inner fibers is indi-
cated 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.
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4.02 All C Nylon Safety Straps having buckle
holes measuring 7/16 in. long should be
equipped at all times with a wire keeper. Any
such straps not so equipped should be removed
from service until the required keeper has been
installed. It is intended that these straps should
be returned to the Telephone Distributing House
in exchange for straps equipped with the wire
keeper. The use of the keeper does not apply to
other safety straps.

4.03 If at any time, the wire keeper on a C
Safety Strap becomes defective or is lost
the strap should be returned to the Telephone
Distributing House.

4.04 Before climbing a pole, adjust the length
of the safety strap and see that the tongue
of the buckle is properly seated in the desired
hole in the strap.

(a) A body belt and safety strap shall be worn
at all times when working on poles (in-
cluding stepped poles).

(b) A body belt and safety strap or “Z” Lan-
yard Belt shall be worn at all times while
working in an aerial lift truck basket. The
snap-hook shall be attached to the Dee ring
provided in the baskets for this purpose.

(c) The “Z” Lanyard Belt may be used in

place of the body belt and safety strap for
the following operations; aerial or ladder plat-
form and fastened ladders. (For use and care
of the “Z” Lanyard Belt see Section 081-721-
900).

4,05 Place strap around pole so that the strap
rests flat against the pole surface. The

strap should not have turns or twists.

4,06 A workman may improve his security by
placing the strap around the pole at a
point directly above a cross arm, strand, pole step,
or other secure attachment which is to remain in
place while he is on the pole. Do not place a strap
around an insulator pin, a bolt, or other insecure
attachment. Do not place a strap around a pole



within one foot of the top of the pole unless
there ig a crossarm or cable attachment on the
pole above the strap.

(a) Electric light, power and foreign signal
circuit attachments shall never be used as
supports for the safety strap.

4.07 Never attach two or more safety straps

together for additional length. If one safe-
ty strap can not be lengthened sufficiently to
reach around a large tree or other object, the
method of doing the work shall be changed. If
tree pruning operations are involved, only a rope
sling shall be used.

4,08 A man working on an aerial platform or
an extension ladder that is securely sup-
ported by a suspension strand or other support
may use one of the following methods to secure
himself with his body belt and safety strap. At-
tach one snap hook to a Dee ring, and either:

(a) pass the free end of the safety strap be-

tween two rungs and around one side rail,
and engage the snap hook in the other Dee
ring or,

(b) pass the free end of the safety strap be-

tween the side rails of the ladder and com-
pletely around the strand and one rung of the
ladder and engage the snap hook in the other
Dee ring or,

(¢) pass the free end across the front of the

body, through the other Dee ring, and en-
gage the snap hook on the suspension strand.
When using this method the safety strap
should be adjusted to be as short as practical
to limit the length of fall if an accident occurs.

ISS. F, SECTION 081-721-200CA

B CABLE
GUARD

409 When working on cross connecting boxes

equipped with terminal seats, the follow-

ing precautions shall be followed:

(a) Pass the free end of the safety strap

across the front of the body and through
the other Dee ring and engage free end of strap
to Dee ring. (See Fig. 1).

(b) When using this method the safety strap
should be adjusted to be as short as prac-
tical to limit fall if an accident occurs.

(¢) When you have climbed the pole and you
are ready to move to the terminal seat, get
a good grip on the pole or pole step; unsnap
the free end of your safety strap from the Dee
ring and snap it to the handle of the cross con-
necting box or the Z Pole Belt Ring. Then leave
the pole and get up on the seat. (See Fig. 2).

(d) When coming down, get on the pole and

make sure you have a good grip on it, then
unsnap the strap from the handle, on the Z
Pole Belt Ring.
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Fig. 1

430 Where either the snap hook or buckle of

the safety strap is likely to contact the
cable sheath, provision should be made to pro-
tect the sheath from damage. This protection may
be provided by slipping a B Cable Guard over
the cable or by wrapping the cable with muslin
at the place of contact.

411 SEE THAT THE SNAP HOOK AND
DEE RING ARE PROPERLY ENGAG-
ED. DO NOT RELY ON FEEL OR ON THE
CLICK OF THE KEEPER in the snap hook when
attaching a safety strap as an indication that the
fastening is secure. The workman shall LOOK
and KNOW that the snap hook is properly en-
gaged before placing his weight on the strap. Al-
ways have keeper of snap hook on safety strap
away from the body when engaged in the Dee
ring, as shown in the following illustration.

KEEPER

VIEW OF WORKMAN'S
RIGHT SIDE
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Fig. 2
4.12 The following are additional precautions:

(a) Exercise care when working aloft so that

the keeper of the snap hook is not depress-
ed accidentally by contact with wires, strand,
crossarm braces, guys, and other attachments,
or by crossarms, guard arms, cable cars, etc.,
that may be supported on the safety strap in
the course of performing certain work opera-
tions.

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

(¢) Never use an improvised substitute of
rope, wire, ete., for a safety strap.

(d) Do not punch extra holes in a safety strap.

(e) While wearing a safety strap which iz not

in use, both ends of the safety strap should
be snapped into the same Dee ring. Care should
be exercised to see that the safety strap does
not catch on pole steps, and other attachments
when climbing poles.

(f) When climbing past another workman who

has his safety strap in place around the
pole, exercise care to avoid dragging the clim-
ber gaffs over his strap and cutting it.



(g) Avoid swinging rapidly around a pole in
a safety strap.

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

(i) Exercise care to prevent damage to a safe-

ty strap from heat by contact with, or
placing it near, a furnace, pot of hot solder,
torch, or hot soldering copper.

(j) Do not stand near a fire while wearing
a safety strap or body belt.

5. INSPECTION

5.01 FEach employee, when receiving a safety

strap, and at least once a week thereafter,
should inspect the strap in accordance with Para-
graph 5.05 so that he may detect any fault that
may have developed.

5.02 Each employee should at all times assume
the responsibility for determining that his
safety strap is in good condition.

5.03 The supervisor should inspect each safety
strap periodically.

5.04 The safety strap should be examined vis-

ually to determine its condition. If any of
the conditions in Paragraph 5.05 are found to
exist or if the condition of the strap is such that
there is any doubt as to its safety, it should be

exchanged at once for one in good condition, in
accordance with the Company’s established rou-

tine. A fabric safety strap should never be sub-
jected to proof load tests.

5.05 Visual Inspection of Safety Strap: The
important conditions to look for are:

(a) Worn fabric, as indicated by the colored

ply. When two outer layers of fabric are
worn through, the colored ply can be seen. The
strap should be removed from service as soon
as a colored ply becomes visible.

ISS. F, SECTION 081-721-200CA

(b) Cuts, nicks, punctures, etc., that would
affect the strength of the strap. The edges
of the strap should be inspected carefully.

(¢} Loose, broken, or missing rivets, or rivets
with excessive wear.

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

(e) Defective buckle, or defective snap hook,

and poor action of the keeper on the snap
hook. The keeper should work freely without
excessive side play, and should close securely
under the spring tension.

(f) Charred spots on the surface of the fabric,

such as might have been caused by flames,
contacts with hot solder pots, furnaces, hot
goldering coppers, heated ducts and pipes. If
burns are on the flat surfaces, remove strap
from service if two or more outer layers are
burned through, or if the colored ply is visible.
If these burns are on the edges of the strap
and are more than 14 inch deep remove strap
from gervice.

(g) Acid burns. A strap that has been in con-
tact with acid shall be removed from ser-
vice.

(h) Holes for tongue of buckle excessively en-
larged.

6. CLEANING

6.01 Employees in the field shall clean Fabric

Safety Straps in accordance with instruc-
tions contained herein. Safety straps requiring
repairs shall be returned to the Telephone Distri-
buting House.

6.02 Remove any creosote, paint, oil, grease,
tar, etc., that may collect on the strap by
wiping the strap with a clean, dry cloth. If this
does not remove the surface deposit, petroleum
spirits of NEKS 5372 stabilized Trichloroethylene
should be used on a clean, dry cloth to remove
surface deposits. Do not soak the strap, but rub
vigorously with the moistened cloth. This clean-
ing shall be done in a well ventilated location.
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6.03 If the strap becomes heavily caked with

dried creosote paint or tar apply creosote
remover to the surface of the strap to soften the
deposit. Daub the paste heavily on the caked
spots and allow to remain for, from 15 minutes
to one hour, the longer time being required to
soften the heavier deposits. The strap should then
be wiped with a cloth moistened with trichloroe-
thylene or petroleum spirits. Repeat the oper-
ation, if necessary, to remove the deposit.

6.04 No oiling or dressing is required.

6.05 Treat inner side of Fabric Safety Strap
with an application of Crayon Soapstone.

6.06 Digpose of discarded cloths containing Tri-

chloroethylene or Petroleum spirits by
burning in small quantities, preferably in the
open.

7. STORING

7.01 The following precautions should be ob-
served when storing the safety strap or
when it is not in use:

(a) Keep strap away from radiators, stoves,
steam pipes, fires, and other places where
the fabric would be subjected to excessive heat.
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(b) A damp or wet strap should not be packed

in lockers, tool boxes, tool cases, grips, or
other containers. The strap should be wiped
with a dry cloth and allowed to dry complete-
ly by ventilation before storing or packing.

(c) The safety strap should never be stored

with tools unless such tools are equipped
with satisfactory guards. When body belts,
safety straps and climbers are kept in the same
container, the climbers should be fitted with
gaff guards to avoid cutting or puncturing the
strap with the climber gaffs.

(d) Store strap in a location free from exces-
give humidity to prevent mildew.

8. DISPOSITION

8.01 A strap with major defects shall be with-

drawn from service immediately and re-
turned to the Telephone Distributing House. Such
straps shall be tagged “Dangerous, Do Not Use,”
and if practical, the strap shall be marked to
show the location of any defects that cannot be
readily seen. Where it is an established practice,
employees remote from the storeroom shall des-
troy and dispose of junk straps on the job if in-
structed to do so by the supervisor.
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1. INSPECTION ROUTINE

1.01 Each employee on receiving a C Body Belt

and at least once a week thereafter should
inspect his belt in accordance with Part 2 to detect
any faults which might have developed.

1.02 Each employee should assume the responsi-
bility for determining that his C Body Belt is
in good condition.

1.03 The supervisor shall inspect C Body Belt per-
iodically.

1.04 This section is reissued to cancel existing
exchange schedules.

2. INSPECTION OF C BODY BELY

2.01 The C Body Belt should be examined to de-

termine the condition of all parts as sug-
gested in Para. 2.02. If any of the following condi-
tions are found to exist or if the condition of the
belt is such that there is any doubt as to its safety,
it should be exchanged at once for one in good con-
dition, in accordance with local routine.

2.02 Visual Inspection: The important things to
look for are:

(a) The condition of the steel reinforcing plates
holding the Dee rings.

(b) The condition of the nylon, especially at the
reinforcing plates, to determine whether the

nylon is worn or crushed sufficiently to affect its

strength.

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

(d) Broken or rotted threads in the stitching.

(e) Cuts that would tend to cause the nylon to
tear or affect its strength.

(f) Broken or defective buckle.

3. CLEANING C BODY BELT

3.01 Tests indicate that creosote is not injurious

to nylon. However, because the creosote may
stain the workman’s clothing, it should be removed
from the C Body Belt as soon as practicable using a
cloth moistened with Petroleum Spirits.

4, DISPOSITION OF C BODY BELTS REQUIRING RE-
PAIRS

401 A C Body Belt which has developed a major

defect shall be withdrawn from service for
repair or junking. Employees in the field shall see
that such a belt is returned to the storeroom tagged
or marked “Dangerous Do Not Use” and if practi-
cable, the belt shall be marked to show the location
of the defect. If a Division has established the prac-
tice, an employee remote from the storeroom shall
upon instruction from his supervisor, destroy and
dispose of a defective belt.

© Bell Canada 1970
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MANUFACTURER’S NAME OR
TRADE-MARK

L 365

STIRRUP RING

rivet for attaching the sleeve to the leg iron.

STRAP LOOP

LEG IRON

OFFSET STIRRUP
RING LOCP

‘R (LEFT OR RIGHT)
STAMPED UNDER RING LOOP

LEG IRON SLEEVE

Fig. 1 —E Climber
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This wil allow the craftsman to remove the
sleeves, pads and straps for reuse when return-
ing climbers to be sharpened. As D Climbers are
returned for sharpening, the rivet holes in the
leg irons will be tapped so that two set screws
can be used to attach the sleeves. A fully machine

OFFSET

Fig. 2 - Stirrup Offset "‘Right’

64

shaped and sharpened gaff is used on the E
Climber. No filing is required at time of manu-
facture or when resharpened. The gaff has been
designed so that it can be machine sharpened
without any filing to reshape the outer rounded
surfaces shown in Figs. 10 and 11. Do not use a
file on these surfaces at any time. This will dis-
turb the design of the gaff so that it cannot be
machine sharpened satisfactorily. Climbers may
be ordered with or without sleeves. Sleeves in-
cluding Fasteners or Fasteners only can be or-
dered separately. Pads and straps must be or-
dered separately. Gaff guards may also be order-
ed separately, however, all new and resharpened
climbers are packaged with gaff guards installed.

2.02 Adjustable climbers have offset stirrups,

therefore, they are made for the right and
left foot and are marked “R” or “L” on the ap-
propriate climber as indicated in Fig. 1. These
climbers can be identified as right or left by re-
membering that the offset of the stirrup is toward
the front of foot. Another method is to hold the
climber with gaff toward you and pointing up,
then noting which direction the stirrup is offset.
If the offset is to right, it is a right climber as
in Fig. 2; if the offset is to left, it is a left climber.

SLEEVES

2.03 Sleeves used with adjustable climbers can

be adjusted in increments of 14 inch. They
are available in two lengths. Fig. 3 illustrates
these sleeves and the range of adjustments.
Sleeves are attached to climbers by two set
screws known as Fasteners except on the shorter
sleeves from 1434 to 1514 inches and on the
longer sleeves from 1734 to 1814 inches. On
these adjustments, only one set screw is used
for attachment. For these lengths, the wedging
of the sleeve and leg iron provides a sufficiently
tight fit of these parts.



STRAP L00P —__| &

FASTENERS

e %

-/d—-——— 10-3/16”

LONG

ADJUSTMENT RANGE

14-3%” 10 18-~ ADJUSTMENT RANGE

17-34" TO 21-1”

Fig. 3 — Sleeves for Adjustable Climbers

PADS

2.04 Angle climber pads, Fig. 4, are available
for use with climbers.

Fig. 4 — Pads

ABSUSTMENT
RANGE MARKING

1S5. C, SECTION 081-730-101CA

STRAPS

2.05 C Climber Foot Straps, Fig. 5, are used

on the stirrup rings of adjustable clim-
bers to fasten the climber to the foot. A C
Climber Foot Strap consisting of a tongue and
buckle that can be clipped to the climber stir-
rup ring is placed on the climber so that the
buckle will be across the foot instep when fas-
tened. The metal clips on the Buckle and Tongue
straps are manufactured 1/32” oversize to permit
attachment to the stirrup ring. After the clips
have been properly engaged in the ring they must
be closed tightly, by the user, with a 1% 1b. drill-
ing hammer or 9” sidecutting pliers to prevent
them from becoming unsnapped.

TIRRUP RING |

TONGUE'

Fig. 5—C Climber Foot Strap Installed
on Right Climber
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2.06 The 22-inch B Climber Strap, Fig. 6, is

used to hold the pad on the leg iron and
to fasten both to a craftsman’s leg when the
climber is worn.

SLEEVE STRAP LDOP

j B CLIMBER STRAP

ANGLE CLIMBER PAD
(RIGHT)

Fig. 6 — Angle Climber Pad (Right) installed

GAFF GUARDS

2.07 Gaff guards are used to protect gaffs and

workmen when climbers are not being used.
They also protect other tools from damage that
are stored in vicinity of climbers. Fig. 7 illus-
trates a gaff guard installed.

3. PRECAUTIONS

3.01 Observe the following precautions when
storing, transporting, and using climbers:

(a) Equip climbers with gaff guards, when

not in use. Gaff guards protect craftsmen
as well as the gaff tips and cutting edges when
climbers are carried by craftsmen or are
stored in tool boxes or other storage spaces.

They also prevent damage to safety straps and -

body belts when stored in the same compart-
ments with climbers.

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

(c) Do not bend leg irons. If discomfort ex-
ists, use angle climber pads.

T C GAFF GUARD

Fig. 7—C Gaff Guard Installed

(d) NEVER WEAR CLIMBERS ON WORK

WHERE THEY ARE NOT REQUIRED
as, for example, when working on ground, a
ladder, a stepped pole where the work can be
performed safely from the steps, or while
travelling in a motor vehicle or any other type
of conveyance.

(e) When climbing past another employee whe

has his safety strap in place around the
pole, special care should be taken to avoid
gaffing the other employee, his safety strap or
other equipment.

(f) When climbing past attachments on poles,
care should be taken to avoid dragging
climbers 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.
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4. FITTING AND ASSEMBLING CLIMBERS

4.01 Determine the correct sleeve to use by

measuring the distance from the lower
edge of the projecting kneebone to the underside
of the shoe at the arch, Fig. 8, and subtract 1/2
inch. Select the sleeve (see Para. 2.03), that
covers this range. When ready to assemble the
climber for use, first place the C Foot Straps as
indicated in Para. 2.05.

8 CLIMBER STRAP:
TONGUE 7O BACK

B CLIMBER STRAP

* ANGLE CLIMBER PAD
“(RIGHT)

SLEEVE FASTENERS

Fig. 8 —Measuring for Climber Length

Next, place a B Climber Strap and pad on sleeve
as shown in Fig. 6. Place the strap go the tongue
will point toward back of leg when buckled. Place
sleeve on climber, step on stirrup and adjust
sleeve to position that is most comfortable. Place
one of the set screws to hold the sleeve in place
and put climber on to see if it feels comfortable;
if so remove climber and add second set screw to
hold sleeve in place (see Para. 2.03). The same
procedure can be used for the other c¢limber.
Climbers should be adjusted to the maximum
length which is comfortable. Fig. 9 illustrates as- )
sembled climber strapped to leg. Fig. 9 —Right Climber on Leg

67



SECTION 081-730-101CA

5. INSPECTION OF CLIMBERS

5.01 Each employee shall agsume the responsi-

bility for determining that his climbers,
sleeves, pads, straps and gaff guards are in good
condition and shall inspect the gaffs to detect
nicks or dulled cutting edges daily, or more
often, if he has any reason to think they are not
in good condition such as after accidentally hit-
ting a nail or tack while climbing a pole. If there
is any question that the gaffs are in good condi-
tion, check them with the pole cutout test, see
Part 6. Furthermore, upon receipt of the climbers
and at least once a week thereafter, he shall in-
spect the climbers and associated items in accord-
ance with Para. 5.03 to detect any flaw that may
have developed. In addition, climbers shall pass
the pole cutout test.

502 The employee’s supervisor shall make an
inspection of the climbers at intervals of
not more than three months.

503 The important conditions to look for when

inspecting climbers are as follows:

(a) Evidence of Filing or reshaping which
shall not be done.

(b) Fractured gaff or hairline crack.
(¢) Loose Gaffs.

(d) Broken stirrup ring or broken or loose
ring loop.

(e) Fractured leg iron or start of fracture.

(f) Nicks and depression in gaff due to impact
with a hard object.

(g) Ridge of gaff not straight.

(h) Dull gaff beyond restoration by means of
honing.

(i) Broken or distorted gaff point.

(j) Fractured sleeve or start of fracture.

(k) Broken or loose sleeve strap loop.

(1) Straps worn through one layer of fabric
or with cuts or enlarged buckle holes that
would affect the strength.

(m) Broken or otherwise defective

buckle.

strap

(n) Broken or otherwise defective clip on foot
strap.
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(o) Broken or loose rivets on straps or pads.
(p) Broken or torn loop on strap or pad.
(q) Plastic missing from gaff guard.

(r) Loose screw on sleeve.

5.04 If any of the conditions, Para. 5.03 (a) to

(i) inclusive, are found, or if the condition
of the climbers is such that there is good cause
to doubt their safety, they shall not be used but
ghall be exchanged for a pair in good condition.
If any of the conditions (j) to (q) inclusive are
found, the item shall be replaced. If condition (r)
is found, the screw shall be tightened or replaced.

5.05 The following illustrate the surfaces and
ridge of a properly-shaped gaff. The ridge
is straight.

(a) Profile of gaff at point.

DO NOT FILE OR RESHAPE POINT.

Fig. 10— Gaff Profile and Point

(b) Rounded contour of outer surfaces and
sharp cutting edges.

EDGES MUST BE SHARP
NOT ROUNDED.

ROUNDED CONTOUR OF

ROUNDED CONTOUR OF
QUTER SURFACES -

GUTER SURFACES

ZRIDGE

DO NOT FILE OR RESHAPE ANY
SURFACE, EDGE, OR THE RIDGE.

Fig. 11 — Outer Surfaces



5.06 The following illustrations show two prin-
cipal causes of climber cutouts due to un-
satisfactory gaff conditions.

(a) Insufficient penetration resulting from a
dull gaff.

o) STRAPS OMITTED
o/ FOR CLARITY

Fig. 12 —Dull Gaff

(b) Ineffective penetration due to ridge not
being straight.

T /—FORCE OF LEG A
e Ve
| Wi /[ LEVER ARM ‘ H
! RELATIVELY i

! LONG )
3 'STRAPS OMITTED,
) “ k FOR CLARITY
ISMALL RESISTING S
NG N\ |

EVEN A VERY SMALL HUMP
{ TENDS TO PRODUCE A .
4 FULCRUM  'PRYING ACTION SIMILAR TO :t
THAT OBTAINED WITH A '
CROWBAR.

4

Fig. 13 —Ridge Not Straight
6. TESTING CLIMBER GAFFS

6.01 Climber gaffs shall be tested when

received and thereafter anytime there is
any doubt as to their sharpness but at least once
a 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

I1SS. C, SECTION 081-730-101CA

balance yourself. With your leg at about
a 30 degree angle, the normal 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 penetrates the wood about 1/4 inch,
see Fig. 14. Do this at a location where
the pole'surface is free of cuts.

Fig. 14 - Jabbing Gaff in Pole
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3. Keeping just enough pressure on the stir- down on the stirrup without raising your
rup to keep the gaff in the pole, but not so other foot off the ground, so as to main-
much as to cause the gaff to penetrate any tain balance if the gaff does not hold.

deeper, push the climber and your hand

toward the pole by moving your knee until

the strap loop of sleeve is against the pole 5. A gaff, which is correctly shaped and is
as shown in Fig. 15. 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 indi-
cated in Fig. 16.

END OF CUT ON
POLE SURFACE

Fig. 16 — Measuring Gaff Cut

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
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 dis-
tance greater than 2 inches. If the climber
gaft is dull, sharpen with a hone, as de-
scribed in Part 7 and repeat cutout test.

7. FIELD MAINTENANCE

CLIMBER GAFFS

7.01 During normal use of climbers the edges

Fig. 15— Climber Holding along the inner surface (cutting edges),

Fig. 17, may become dull. The honing stone

4. Making certain the strap loop is held should be used to maintain sharp edges. Remem-

against the pole with pressure from your ber that-even a dull gaff can cut your finger, so
leg, gradually exert full pressure straight hone carefully.



CUTTING EDGES

Fig. 17 — Gaff Cutting Edges

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 care-
fully following the edge around to the tip as in-
dicated in Figs. 18 and 19. DO NOT FILE OR
MAKE THE EDGES ROUND WHILE HON-
ING. THE CUTTING EDGES MUST BE
SHARP TO CUT THROUGH THE WOOD
FIBRES. ROUNDED EDGES WILL NOT CUT
THE FIBRES AND MAY CAUSE CUT OUTS.

Fig. 18 —Removing Burrs from Top Ceutting Edge
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7.04

starting the stroke near the leg iron and
continue over rounded curve of tip as indicated
in Fig. 20 Stop the honing stroke before the
stone slides off the end of the gaff to prevent
dulling the tip. About 20 to 25 strokes of the hon-
ing stone should be enough.

DO NOT ATTEMPT TO RESHAPE
THE TIP OF THE GAFF. HONING
IS INTENDED TO RECONDITION
THE EDGES BUT NOT TO RE-
SHAPE THEM.

Fig. 20 — Honing Inner Surface

7.05 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 indicated in Fig. 21. This prevents scor-
ing the leg iron which may weaken it.
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woop
BLOCKS

Fig. 21 — Honing Using Vise

PADS

7.06 Pads should be maintained clean and

pliable for maximum comfort. Maintain
this condition by using saddle soap or neatsfoot
oil about every three 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.

(¢) About every six months instead of dress-

ing with saddle soap as in (b), clean as in
(a), then while leather is still damp apply
about 1/2 teaspoon of neatsfoot oil on the loop
side of the pad, apply oil gradually with hands
using long light strokes to work into leather.
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After oiling, allow pads to dry overnight then
rub vigorously with a soft cloth to remove ex-
cess oil.

8. RETURNING CLIMBERS FOR MACHINE
SHARPENING

8.01 When climber gaffs need sharpening and

the required sharpness cannot be obtained
as described in-Part 7, the craftsman shall ex-
change the leg irons for a pair in good condition.
The straps and pads, also the sleeves unless they
are riveted, shall be removed and retained for
re-use on the exchange leg irons. The leg irons
to be returned shall be equipped with gaff guards
and taped or otherwise tied together. (Fig. 22
illustrates a gaff that has been machine sharpened
a number of times, to the minimum length that
shall be used).

9. EXCHANGE SCHEDULES

9.01 Return climbers to the Telephone Distri-
buting House when they require resharp-
ening or reconditioning.

Fig. 22 — Gaff Sharpened to Minimum Length
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This section describes the standard Exten-
sion Ladder and standard attachments pre-
sently used in Bell Canada and specifies methods
of using the ladders and attachments safely.

1.02 This section is being issued to up-date the
information and incorporate the Adden-
dum Issue A which is hereby cancelled.
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Fig. 1— Extension Ladders

2. DESCRIPTION OF STANDARD EXTENSION
LADDER

2.01 The Extension Ladder is provided for use

when working aloft in installation, con-
struection, and maintenance work. The specifica-
tion requirements under which ladders are sup-
plied to Bell Canada conform to or exceed those
of the Canadian Standards Association standard
for Portable Ladders. The ladder consists of two
wooden sections of equal length, each having par-
allel side rails and equally spaced rungs. The top
section is raised by a 84 inch manila rope. The
top section of each ladder is equipped with two
automatic spring locks, securely attached to the
side rails, which engage rungs of the bottom sec-
tion. Stops are provided on older models and 40
foot ladders to prevent over-extending of the
upper section.

© Bell Canada 1972

Printed

in Canada
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2.02 Extension Ladders (Fig. 1) are supplied
in 24, 28, 32 and 40 foot sizes. The size
of an Extension Ladder is the sum of the lengths
of the two sections. All ladders are provided with
spurs, unless otherwise specified, to prevent the
ladder feet from slipping. 24 and 28 foot ladders
are equipped with a Pole Grip unless ordered with
Rotatable Ladder Hooks for aerial cable work.

3. SAFETY PRECAUTIONS

3.01 Whenever possible in areas exposed to

vehicular traffic, place ladder on the strand
from the field side to avoid danger from passing
vehicles.

3.02 If a ladder must be placed at a wark loca-

tion where it may be struck by vehicles or
pedestrians display warning flags or signs in the
most advantageous locations.

3.03 Ensure that the ladder is in good working
condition as defined in Part 10 of this see-
tion.

3.04 Extension ladders are not to be left erect-

ed overnight af work location, as this
creates a safety hazard to the public and es-
pecially to children. It is also contrary to the
Canada Labour Code (Safety of Employees).

3.05 Before climbing, ensure that the rungs and
side rails of the ladder, also the hands and
feet are free from any slippery substances.

3.06 Do not place ladders on boxes, barrels, or

other objects to obtain additional height;
use a ladder of sufficient length for the job at
hand.

3.07 Follow the instructions given in Para. 5.03

when the surface on which the base of the
ladder is resting is such that the ladder may have
a tendency to slip.

3.08 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.
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3.09 Keep hands and feet off the rungs when

raising or lowering the top section of an
extension ladder. Stand clear when the top section
is being lowered so that it will not strike the feet.

Extreme caution must be exercised when
lowering the upper section of a ladder equipped
with the New Type Spring Lock (See Fig. 35).
Always Lower The Upper Section Slowly.

3.10 Make certain that ladder locks are engaged

properly and the ladder rope is tied secure-
ly to one of the rungs of the bottom section before
climbing an extension ladder.

3.11  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 raigsed. Ladder hooks should be placed
on the cable strand unless ladder is to be lashed
as covered in Para. 6.05. Do not turn the hooks
in before descending the ladder.

3.12 Place ladders not equipped with ladder
hooks against the strand so that at least

two rungs extend above the strand when the

craftsman is in position on the ladder.

3.13 Be especially careful when going up or
down ladders during wet or icy weather.

3.14 Do not climb a ladder while wearing
climbers.

3.15 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. Do not slide down an
extension ladder.

3.16 Only one person at a time is permitted on
a ladder.

3.17 When a ladder is lashed, secured or other-
wise made stable so that it cannot fall, the

craftsman may improve his security by passing

one leg between the rungs.

3.18 If the top end of the ladder is secured to

suspension strand or other support, (See
Fig. 6 and 7) the craftsman may increase his
safety by passing his safety strap around one



rung, or between two rungs and around one side
rail.

3.19 When the ladder is properly placed on
strand, (hooks over strand or two rungs

above strand) pass the safety strap around the

strand and one side rail between two rungs.

3.20 The craftsman should always remember,
to first make himself secure on the lad-
der by passing his safety strap around one rung
and the strand, or between two rungs, around
the pole, and one side rail, so that he will not
fall if he slips, loses his balance, or if something
else goes wrong. Secure the ladder with a rope
as shown in Figs. 6 and 7. The manner in which
the craftsman secures himself to the ladder will
depend on the nature of the work to be done.

3.21 Do not throw tools or materials to a crafts-

man working on a ladder; raise them by
means of a handline. Be careful that tools or ma-
terials being used aloft cannot fall on persons
passing below.

322 Do not attempt to lean to the side so far

that the breast bone is beyond the side rail
when working on a ladder. 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 twist and then slip at the top. Descend and
move the ladder to the proper location.

3.23 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 crafts-
man off the ladder. The handline, when not in use,
shall be tied to the lower portion of the ladder or
pulled aloft.

3.24 Safety boots reaching above the ankle (6”
or higher) should be worn when climbing
a ladder.

3.25 Never carry an extension ladder from one

location to another while it is extended.
First lower the ladder and secure the ladder rope,
then extend it again at the new location.

3.26 Point the spurs forward and downward,
about 18” from the ground when carrying
a ladder on the shoulder.
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3.27 Avoid swinging the ladder into the path of
passing vehicles or pedestrians when carry-
ing a ladder or removing it from a vehicle.

3.28 Do not place ladders where they may come
in contact with power lines.

3.29 Do not tie drop wires or pulling lines to
ladders.

3.30 Do not use a ladder in a horizontal position
as a platform, runway, or scaffold.

3.31 Do not place a ladder against a suspension
strand which is held under tension by a
strand puller only.

3.32  Avoid placing a ladder in front of a door-

way, especially where the door opens to-
ward the ladder. Avoid placing a ladder near
passageways, near moving machinery, or at lo-
cations where vehicles or pedestrians may strike
or displace it. When these conditions cannot be
avoided, or when a door cannot be secured in the
open position or locked with no possibility of its
being opened inadvertently, make arrangements
to have the ladder guarded by another craftsman.
Also, use warning devices to alert people of activ-
ity beyond a closed door.

4. SELECTING LENGTH OF LADDER

4.01  The maximum working length of an Exten-
sion Ladder is from 3 to 4 feet less than its

given size. The maximum working length for the

various sizes of ladder is given in Table A.

TABLE A — WORKING LENGTHS OF EXTENSION
LADDERS

SIZE OF MAXIMUM MINIMUM

LADDER WORKING LENGTH OVERLAP
(FEET) (FEET) (FEET)
20 17 3
24 21 3
28 25 3
32 29 3
36 32 4
40 36 4

The 20 and 36 ft. extension ladders are

from returns only.
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4.02 Local conditions determine the size of lad-

der to be carried by plant forces. However,
the 24 foot extension ladder will usually meet the
conditions encountered by installation and re-
pair forces and the 28- foot ladder will meet the
requirements of the construction forces. The use
of ladder hooks on 24 foot ladders will usually
enable the service forces to perform their work
along suspension strand without the need for
carrying longer ladders. A ladder not equipped
with ladder hooks may be used if two rungs ex-
tend beyond the strand when a man is standing
on the ladder and it is secured to the strand as
outlined in Paras. 6.01 through 6.07.

4.03 Always select a ladder of sufficient length

for the work to be done. The length of
the ladder should 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. If the lad-
der is too short for the work at hand, obtain a
longer ladder.

5. SELECTING FOOTING

501 Use care in positioning ladders before

climbing them. Place the foot of the ladder
on the ground or other firm support so that dis-
tance B (Fig. 2 and 3) from the base of the lad-
der to a line extended vertically from the top
support is approximately one-fourth of the length
of the ladder measured from top support to bot-
tom support. If distance B is greatly exceeded,
there is a danger of imposing excessive stresses
on the ladder. If distance B is considerably less
than one-fourth of distance A, the ladder will be
pitched so steeply that the work cannot be done
safely. In any case if the base of the ladder is
likely to slip, the ladder shall be braced, fastened,
or securely held.
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Fig. 3 — Ladder Placed Against Strand



A method of verifying the correct angle
of the ladder is called the Firemen’s Method,
Standing at the foot of the raised ladder, with
the toes touching the spurs, extend the arms hori-
zontally. The palms of the hand should be touch-
ing the outside of the side rails. If the palm of
the hands are beyond the side rails, the pitch of
the ladder is too steep. If the palms are not
reaching the side rails the ladder is not steep
enough. (See Fig. 4).

Fig. 4 — Checking Pitch of Ladder

5.02 Set a 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, employ a
ladder wedge or remove earth from beneath the
high side to bring it to the level of the lower
side. Never increase the length of a side rail by
nailing a board to it. If a ladder leans to either
the right or the left, it is not properly placed.
Always place an extension ladder with the top
section to the front. A well placed ladder is shown
in Fig. 5.
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Fig. 5 — Base of Ladder Properly Positioned

5.03 When it is impossible to avoid placing the

base of the ladder on surfaces where it
might slip, such as on wet or oily pavements,
smooth floors, or metal surfaces, the base of the
ladder shall be tied securely in place. If this is
impractical, the ladder shall be held by another
craftsman. The person holding the ladder shall
be on the alert at all times to protect the man on
the ladder and anyone passing below him. Never
leave a raised ladder unattended under these con-
ditions. The ladder might slip and cause injury,
damage or both.

6. PROVISIONS FOR SUPPORTING UPPER END

6.01 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 craftsman on it. Certain work operations per-
formed from a ladder (for example, moving a
cable manually) will increase the load on the
ladder and this shall be taken into account when
judging the strength of the upper support for
the ladder.
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6.02 Before placing a ladder against suspension

gtrand, test the strength of the suspension
strand and its supports as given in Section 627-
295-500.

6.03 The strand and supports which will with-
stand the test in 627-295-500 without show-
ing any signs of failure or slippage will have
ample strength to support the ladder and crafts-
man. After such a test, it may be advantageous to
leave the rope on the strand for raising and lower-
ing the ladder, and for securing the ladder to the
strand as outlined in Paras. 7.01 through 7.17.

6.04 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 top section of the ladder. An easy
method of raigsing a ladder using a handline is
covered in Part 7. After placing the ladder on
the strand, pull the other end of the handline taut
and secure it to an adequate support on the uphill
side of ladder, such as a pole, tree, or digging bar
firmly placed in the ground. If no such anchorage
can be obtained, the ladder may be secured to
the cable and strand by throwing or placing the
handline over the strand again, so that the rope
passes twice around the cable and strand, and then
tying the rope securely to a rung on the lower
section of the ladder.

6.05 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. 6. 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. The ladder MUST NOT be used to sup-
port the weight of the strand, cable platform
and workman.
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NOTE:
PLACE THE LAODER SO AT ¢
LEAST TWO RUNGS EXTEND : / ‘
ABOVE THE STRAND WHEN i
THE WORKMAN IS ON THE , 7
LADDER IN POSITION FOR
LASHING,

CLOVE HITCH
AND TWO

FREE END “ HALF HITCHES

ROPE
LASHING ARCUND
CABLE AND STRAND

SIDE RAILS

Fig. 6 — Lashing Ladder to Strand

6.06 Take care when pushing or pulling heavy
loads from a working position on a ladder
not to place undue stress on the ladder.

6.07 When using a ladder on a suspension strand

that is attached to a building wall, where-
ever possible place the ladder so that it will tend
to push the wall attachment against rather than
away from the building wall.



TREE TRUNK
OR POLE

TWO
HALF
HITCHES

SLIP NOOSE

FREE END

Fig. 7 — Ladder Lashed to Tree or Pole

6.08 When placing a ladder against a tree, select

the tree trunk or its larger limbs for sup-
port. 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 in a manner which will prevent the ladder
from twisting or sliding when the craftsman’s
weight is put on one side. The lashing can be made
in the following manner with a second rope
(Fig. 7).

(a) Make a slip noose about 15 feet from the
free end of the rope so that 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.

iSS. B, SECTION 081-740-105CA

(¢) 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 that
the ladder is lashed tightly to the tree or pole.

6.09 All ladders, unless ordered equipped with

Rotatable Ladder Hooks are provided with
a Pole Grip. The Pole Grip consists of a rubber
cleat stitched to a nylon strap and attached be-
tween the two side rails near the top of the lad-
der. The Pole Grip will provide more stability
when the ladder is placed against a pole, a tree,
or the corner of a building (see Fig. 8).

Fig. 8 — Pole Grip

Ladders with or without Pole Grips may
have the top lashed to the pole and the lower part
tied to the base of the pole without having to
climb the ladder. The following method is more
effective if the ladder is equipped with a Pole
Grip.

(a) Before raising the ladder tie one end of a

handline to the top rung with two half
hitches and pass the handline over the Pole
Grip to the back of the ladder.
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(b) Raise the ladder to the proper height and (d) Flip the handline over the end of the op-
position. The handline will be hanging to posite side rail (see Fig. 11).
the back of the ladder (see Fig. 9).

Fig. 9 — Handline in Back of Ladder Fig. 11 — Top Lashed fo Pole

. . (e) Pass the loose end of the handline between
(c) Bring the handline around the back of the two lower rungs and tie snugly to the base

pole (see Fig. 10). of the pole as shown in Fig. 12.

Fig. 10 — Handline Around Pole

Fig. 12 — Bottom Lashed to Pole
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Never plice an extension ladder against a
window sash. If it is impracticable to avoid
placing a ladder in front of a window, lash a board
to the ladder as shown in Fig. 18 in order to pro-
vide support on each side of the window frame.

6.10

=
BOARD, FREE FROM KNOTS,
NOT LESS THAN 1 INCH;
THICK BY 3 INCHES KD
WIDE, LASHED 710 LAD]
DER WITH HOUSELINE.

Fig. 13 — Ladder Placed in Front of Window

6.11  The ladder hooks provided on Extension
Ladders are shown in Fig. 14.
6.12 When not in use, turn the hooks in between

the rails. To rotate a hook, push it toward
the lower end of the ladder, turn it 90 degrees,
then release. The coil spring locks the hook in
either of two positions. Turn ladder hooks in
between the rails when the ladder is to be placed
against building walls or other flat surfaces.

The ladder hooks should be used on lashed,
and ring-supported cables when the ladder

6.13
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is not lashed to the strand. The use of ladder
hooks permits working with a shorter ladder than
might otherwise be required.

LADDER HOOKS IN

/POSITION FOR uss\ Y

COiL SPRING
LOCKING DEVICE.

Fig. 14 — Ladder Hooks

Caution: When using ladder hooks on
aerial cable, make certain the ladder is
placed on firm and level fooling to prevent
the ladder from twisting or sliding along
the strand.

Ladder Supports

The use of the B Ladder Support or C
Ladder Support in supporting the upper
end of the ladder permits the eraftsman to sit or
stand between the ladder and the cable.

6.14

The B Ladder Support consists of a sling
assembly and two clamp assemblies which
are grooved to fit the strand. The clamps can be
attached to the strand of either lashed or ring-
supported cables, without disturbing the cable.
The clamps are equipped with safety chains fo
prevent them from falling in the event of acciden-
tal disengagement. The sling assembly consists of
a bowed bar equipped with two sliding hooks and
two wire ropes, one at each end of the bar. Each
wire rope terminates in a snap hook which con-
nects the rope to a clamp assembly. The B Ladder
Support is shown in Fig. 15.

6.15

oo
-
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Fig. 15 — B Ladder Support

6.16 To use the B Ladder Support, place the

ladder against the strand and secure the
bar of the sling assembly to the back of the ladder
on the second rung from the top of the ladder by
pushing the hooks toward the side rails until the
hooks bind on the rung. Attach the clamp assem-
blies to the strand, as illustrated in Fig. 16. Place
the safety chains around the strand to prevent the
ladder from turning in the event a clamp becomes
accidentally disengaged.

Fig. 16 — B Ladder Support Attached to Strand

82

6.17 Descend and pull the foot of the ladder

backward until the top of the ladder falls
below the strand and cable. This may also be
accomplished by lowering the ladder with the lad-
der rope. Push the foot of the ladder forward and
adjust its length or raise the ladder with the lad-
der rope until the ladder assumes the position
shown in Fig. 17. Place the ladder so that the
distance from its base to a line extended vertically
from the sling assembly bar is about one-fourth
of the length of the ladder, measured from its
base to the sling assembly bar.

Fig. 17 — B Ladder Support In Use

6.18 Remove the support by reversing the pro-
cedures shown in Paras. 6.16 and 6.17.

6.19 The clamp assemblies of the B Ladder

Support may be used to attach an extension
ladder to the strand. The large loop on the top
edge of the clamp provides a means for lashing
the ladder to the clamp with V4-inch manila rope.
The rails of the ladder are placed in the chanmnels
of the clamps to hold the ladder away from the
cable. Fig. 18 shows the method of using the
clamp assemblies to attach an extension ladder
to the strand.



Fig. 18 — Ladder Attached to Strand with B Ladder
Support Clamps

620 The C Ladder Support is illustrated in

Fig. 19. It consists of two screw clamp
assemblies grooved to fit the strand and per-
manently attached to a U-gshaped member made
of aluminum alloy pipe. The clamps are equipped
with chains for encircling the cable and strand as
an added safety measure. The U-shaped member
is for rigidly supporting the ladder away from
the strand. A rope, attached to the centre of the
member, is tied to a rung of the ladder as a safety
measure while placing the ladder in the support.
The U-shaped member is also equipped with a fit-
ting to receive one side rail of the ladder for locat-
ing the ladder centrally in the support. The
grooves in the clamps permit attaching the sup-
port to either lashed or ring-supported cable with-
out disturbing the cable.
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Fig. 19 — C Ladder Support

6.21 To use the C Ladder Support, place the
ladder against the strand and attach the
support to the strand on the opposite side from
the ladder. Place the safety chains around the
strand or cable and strand. After the clamps are
tightened the support will be in the position shown
in Fig. 20. Attach the rope to the fifth rung from
the top of the ladder. This will prevent the sup-
port from passing over the top of the ladder when
the ladder is moved as described in Para. 6.22.

FIETH RUNG
FROM TOP

Fig. 20 — C Ladder Support in Position on Strand
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6.22 Descend and pull the foot of the ladder
backward until the top of the ladder falls
below the strand and cable. This may also be ac-
complished by lowering the ladder with the ladder
rope. Push the foot of the ladder forward and
adjust its length or raise the ladder with the lad-
der rope until the ladder assumes the position
shown in Fig. 21 with the right side rail placed
in the fitting on the support.

6.23 Climb the ladder, detach the rope from the
fifth rung, and use it to tie the ladder sup-
port member to the second rung from the top,
as shown in Fig. 21.

SECOND RUNG FROM TOP

Fig. 21 — C Ladder Support in Use

6.24 Remove the support by reversing the pro-
cedures outlined in Paras. 6.21, 6.22, and

6.23.

7. RAISING AND LOWERING

7.01  The following is a one-man method of rais-

ing a 24— or 28-foot ladder to a suspension
strand. It may also be used, when two craftsmen
are available, for raising longer ladders to the
strand. This method of handling ladders keeps
the ladder under control at all times, and provides
a temporary lashing to the strand before climbing.

7.02 Where ground conditions allow, place the

ladder on the ground, with the top section
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down at a right angle to the suspension strand
with the base of the ladder directly under the
location of the work. Ladders of 24- or 28-foot
lengths can be extended, while lying on the
ground, to within a few feet of the vertical height
of the strand before raising the ladder. Ladders
of greater length should be extended only two
rungs. Secure the two sections by tying the ladder
rope around the bottom rung of the top section
and the adjacent rung of the bottom section with
a clove hitch.

7.03 Where ground conditions do not permit
placing the ladder as outlined above (ie.,
where the end of the ladder would interfere with
traffic on a road or street), the base of the ladder
can be moved back from its position under the
work location as required. It can also be placed
parallel to the suspension strand with the base
directly under the work location. In either of these
positions, extend the ladder only two rungs.

7.04 Throw a handline (34-inch or larger) over
the strand at the location where the lad-
der will be supported. If there is a possibility of
the handline becoming involved with tree branch-
es, power wires, etc., place the handline over the
strand with tree pruner handles, taking care to
avoid contact with power wires. In doing this,
exercise care to prevent the free end of the hand-
line from interfering with passing vehicles.
7.05 Tie the near end of the handline to the
bottom rung of the ladder, using a clove
hitch and two half-hitches or a block becket bend
(Section 081-510-101). Take the other end of the
handline to the top end of the ladder. Check the
handline where it passes over the strand to see
that it does not cross over itself and pass the free
end behind the second rung from the top and then
out on the top side of the ladder.

7.06 Carry the free end of the handline to the

base of the ladder and stand with balls of
the feet on each side rail to block movement of the
ladder base to the rear (Fig. 22). When raising
the ladder parallel to the strand removing the left
foot from the side rail will make the ladder swing
to the right. Removing the right foot will make
it swing to the left.
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Fig. 22 — Preparing fo Raise Extension ladder

ground, keep feet in position to block any move-
ment of the base of the ladder to the rear (Fig.
23).

7.07 Pull the handline hand over hand. As the
top end of the ladder is raised off the

e

Fig. 23 — Ladder Partially Raised
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7.08 Continue pulling the free end of the hand-
line until the ladder is in a vertical position
under the strand (Fig. 24).

Fig. 24 — Ladder in Vertical Position

7.09 If, as in the first part of Para. 7.03, the

ladder base was not placed under the
strand, the base of the ladder should now be
moved directly under the strand. To do this, hold
the handline taut with one hand, holding the side
rail at the same time, move the base of the ladder
with the other hand.

86

7.10  Still holding the handline taut, walk around

to the front of the ladder. If holding the
handline with the left hand, walk to your right.
If holding the handline with your right hand walk
to your left. (See Fig. 25)

Fig. 25 — Moving to Front of Ladder

7.11  Standing in front of the ladder still hold-

ing the handline taut, grab the side rail.
With the free hand untie the ladder extension
rope. Pull on the ladder extension rope and ex-
tend the ladder until the second rung is above the
strand. (See Fig. 26)
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Fig. 26 — Extending Ladder

7.12  Move the foot of the ladder out to its work-

ing position allowing the top of the ladder
to rest on the strand. It may be necessary to ex-
tend the ladder further to keep two rungs above
the strand. When the ladder is in proper working
position (1 to 4 ratio) tie the handline around
the second or third rung with a clove hitch and
two half hitches. (See Fig. 27) If desired, the
handline may be doubled or the tie may be made
around two rungs to avoid having excess rope
lying on the ground. Tie the ladder extension
rope in a similar way.

Fig. 27 — Method of Securing Handline

7.13 When the ladder is to be lowered, the pro-

cedure is reversed. Move the foot of the
ladder back under the strand. Leaving the hand-
line over the strand tied at both ends, untie the
ladder extension rope. Lower the top section until
it is extended two rungs above the bottom section
and secure the ladder locks. Then untie the upper
of the two ends of the handline and lower the
ladder gently to the ground by slowly paying out
the handline. If the top end of the ladder tends to
swing, move the foot of the ladder back while
holding the handline securely.
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7.14 A 24-, or 28-foot Extension Ladder may be securely embedded in earth or is placed against
raised or lowered by one man in the man- the base of a wall, a pole, or other secure object.
ner shown in Fig. 28 if the foot of the ladder is

Fig. 28 — One Man Raising Ladder
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7.15 In general, a 32-, or 40-foot Extension

Ladder should be raised with the foot of
the ladder held securely by one craftsman, while
a second craftsman walks the ladder up to a ver-
tical position similar to that shown in Fig. 29. As
an alternative, if the foot of the ladder can be
placed against the base of a wall, one craftsman
alone can raise the ladder as described in Para.
7.14.

Fig. 29 — Two Men Ruising Ladder

7.16 In raising and lowering extension ladders

it is imperative that the craftsman hand-
ling the ladder maintain a secure footing at all
times.

7.17  When lowering ladders, follow the reverse
of the above procedures.
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8. HANDLING TOP SECTIONS
Raising Top Section of 28 Foot Ladders

8.01 After the ladder has been raised to an up-

right balanced position, (See Fig. 30) take
a position in front of the ladder with one footf
against the base to prevent it from kicking out.
Place the other foot in a bracing position to the
rear to provide a firm stance. Untie the ladder
extension rope. The craftsman’s foot at the base
of the ladder reduces the possibility of the ladder
slipping.

W

Fig. 30 — Preparing to Extend Top Section

8.02 Pull the ladder rope to raise the top section
two or three rungs at a time and engage
the locks after each pull. Exercise care to prevent
injury to the hand holding the side rail. Notice
that when the rope is pulled directly down the
middle, there is not the same tendency to pull the
ladder over too far to an unstable position.

8.03 After locking the top section, allow the top

of the ladder to move slowly toward the
support. After the ladder is in place against the
support, tie the ladder rope securely to one of
the rungs of the bottom section with a clove hitch
and two half-hitches,
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Lowering Top Section of 24 to 28 Foot Ladders

8.04 The preferred method for lowering the
top section of 24, and 28-foot extension
ladders is as follows.

(a) Untie the ladder rope.

(b) Block the ladder at the base with one foot,

then grasp the side rails and pull the top
of the ladder back and away from the support
until it is in an upright balanced position as
shown in Fig. 31.

Fig. 31 — Extending Top Section

(¢) While holding the bottom section side rail

with one hand, raise the upper section
about 6 inches by means of the ladder rope in
order to release the ladder locks. Then allow
the upper section to descend slowly by apply-
ing the necessary drag on the rope. The drag

on the rope should hold the ladder in the bal-
anced position. Exercise care to prevent injury
to the hand holding the side rail. Do not allow
the top section to sirike the ground or pave-
ment sharply.

Fig. 32 — Top Section Extended

Raising and/or Lowering Top Section of 32- to 40-Foot
Ladders

8.05 One craftsman shall hold the side rails of

the lower section on the back side of the
ladder during the raising and lowering of the
upper section by another craftsman. Exercise care
to prevent the ladder guide irons from striking
and injuring the hands of the craftsman holding
the side rails. The positions to be taken by the
craftsmen are shown in Fig., 33. The ladder is
raised by the second craftsman.
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Fig. 33 — Two-Man Method of Extending Top Section

8.06 The craftsman holding the ladder shall

keep his feet and legs clear of the side railg
and bottom rung of the upper section while it is
being lowered. The craftsman lowering the top
section shall check its downward movement with
the ladder rope so that the top section does not
strike the ground or pavement sharply.

Ladders eguipped with New Type
Spring Lock shall not be lowered by
free fall. The mechanism of these locks
cannot operate at such a speed and
may catch a lower rung of the bottom
section and thus crack or break this
rung.
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9. TRANSPORTING

On Motor Vehicles

9.01 When transporting 82 or 40 foot ladders

on trucks or other motor vehicles, always
fasten them securely in their proper position with
straps or other devices provided for the 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 scon be marred,
cracked and weakened by road shocks. Use the
required warning signals,

9.02  When the motor vehicle is equipped with a

roof bracket to transport 24 and 28 foot
ladders, place the ladder on the bracket as
follows :

(1) Place the ladder against the vehicle.

(2) Assume a position at the side of the vehi-
cle, facing the rear, with the back of the
ladder adjacent to the vehicle.

(3) Lower the base of the ladder to the ground

and position the top portion of the ladder
behind the rolled upright portion of the outside
side rail assembly as shown in Fig. 34.

(4) Raise the base of the ladder and place it in
position in the ladder bracket.

(5) Lock the ladder in place as shown in Fig.
35.

For removing the ladder from the truck
reverse the procedure listed above. Caution must
be exercised not to drop the foot of the ladder as
this will damage the spurs.

Note: The steps outlined in Para. 9.02 are
for a typical roof-mounted ladder bracket.
Other types of ladder brackets are available
and the method of placing ladders in these
brackets may vary.
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LADDER BRACKET SIDE
LOCKING CLAMP RAIL ASSEMBLY

FIXED UPRIGHT
LADDER
LOCKING CLAMP SIDE RAIL ASSEMBLY

LADDER LOCKING CLAMPS MAY BE ADJUSTED TO ACCOMMODATE
THREE DIFFERENT LADDER SIZES.

IF A LADDER IS EQUIPPED WITH SPURS, 1T SHOULD BE POSITION-
ED ON THE LADDER BRACKET IN A MANNER THAT WILL ENSURE
MAXIMUM SAFETY.

Fig. 34 — Placing Ladder on Roof-Mounted Lladder Bracket

LOCKING HANDLE
IN' LOCKED POSITION

Fig. 35 — Ladder Locked in Position on Roof-Mounted
Ladder Bracket

9.03 Care should be taken by the drivers of

motor vehicles carrying ladders to avoid
letting the ladders strike trees, posts, walls, or
other objects, especially when backing or turning
corners. If it is known that the ladder has been
subject to a shock, make.a careful inspection of
the ladder, before it is used, in accordance with
Part 10.

9.04 If an extension ladder extends an abnormal

distance beyond the rear of a motor vehi-
cle, attach a warning flag or light to the project-
ing end of the ladder.

One Man Method

9.05 Carry extension ladders in the closed posi-
tion with the spurs downward and to the
front and ladder hooks, if present, rotated into the



plane of the rungs between the side rails. Secure
the end of the ladder rope by tying it with a clove
hitch around one rung of the top section and the
adjacent rung of the bottom section.

9.06 To carry an Extension Ladder, first place

it in the vertical position with the side rails
of the bottom section on the outer side. Tilt the
ladder until the bottom section side rail rests

I1SS. B, SECTION 081-740-105CA

against the chest and shoulder, then lift the lad-
der to the shoulder until the exact point of balance
is obtained. The spurs of the ladder should be
approximately 18 inches from the ground, if the
overhead conditions permit this method. In the
event of a gust of wind the ladder could be quickly
braced in the ground and prevent swinging. The
proper carrying method is shown in Fig. 36.

Fig. 36 — One-Man Method of Carrying Ladder
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9.07 Do not lift or carry a ladder by grasping
the ladder rope.

Two Man Method

9.08 Before carrying the ladder, secure the free
end of the ladder rope with a clove hitch
around one rung of the top section and the adja-

cent rung of the bottom section. Rotate the ladder
hooks, if present, into the plane of the rungs,
between the side rails.

9.09 To pick up a ladder, the two men take
positions at opposite ends and, lifting to-

gether, lift the ladder to the position shown in

Fig. 37. Carry the ladder with spurs forward.

Fig. 37 — Two-Man Method of Carrying Ladder
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10. INSPECTION OF EXTENSION LADDERS
Inspection Routine

10.01 Each person using a ladder shall deter-
mine that it is in good condition and that
its appearance indicates neither deterioration nor
damage sufficient to affect its strength. Ladders
not in storage shall be examined visually once each
week as outlined in Paras. 11.01 through 11.09.
Should such examination reveal a split, splinter
ete,, in a side rail, the sections shall be inspected
as outlined in Paras. 10.06 through 10.10. The
sections shall also be examined under the pre-
scribed dead-weight load inspection in the event
the ladder has been dropped or has otherwise
been abused or damaged or every 6 months.

10.02 The definitions of some terms used in
inspecting ladders are as follows:

® Cracks are fractures across the lengthwise
fibers of the wood resulting usually from
mechanical stresses.

¢ Decay is disintegration of the wood due to
action of wood-destroying fungi.

* Splits are lengthwise separations of the
wood extending in the direction of the
grain,

10.03 The inspection of extension ladders shall
be made when the wood is dry. Absorp-
tion of considerable moisture causes swelling
which tends to conceal defects.

10.04 The supervisor shall inspect the ladders
used by his forces at least every two
months. Inspection under dead weight load may
be omitted in this inspection.

10.05 The supervisor shall see that the crafts-

men comply with the inspeetion routine.

Method of Inspection

10.06 Examine the ladder to determine the
condition of all of its parts. In order to
facilitate careful inspection, place the ladder at a
convenient height in a well lighted area. If any

defects are found which cannot be taken care
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of by the craftsman or if the condition is such
that there is doubt about the ladder being safe
to use, exchange it at once, in accordance with
local routine, for one in good condition.

Dead Weight Test

10.07 Separate the ladder sections and place one
section at a time on two supports located
a few inches from the ends of the side rails. These
supports should be of a height which will permit
the craftsman to examine the underside of each
rail thoroughly.

10.08 Place a weight of approximately 100
pounds (3 coils of drop wire)at a point
approximately 2 feet from one end support. The
weight should be supported approximately evenly
by the two side rails. Examine the under edges
and the faces of each rail carefully for signs of
the defects described in Paras. 11.01 through
11.09. Particular attention should be given to the
points where the rungs are joined to the side rails,
as these are points where fractures are most likely
to occur.

10.09 Repeat the operation in Para. 10.08 with
the weight placed at the midpoint of the
ladder section and again with the weight placed
about 2 feet from the other support.

10.10  Turn the section over and repeat the
inspections outlined in Paras. 10.08 and
10.09 above. The suggested loading is not a
strength test of the section, but rather a means
for disclosing defects and, therefore is of no
significance unless a careful visual examination
is carried out while the section is under load.
Under no circumstances shall an extended ladder
be inspected in this manner nor shall a weight
appreciably in excess of the specified 100 pounds
(such as the weight of a person) be applied to a
ladder section being inspected.

11. DEFECTS TO LOOK FOR ON LADDER RAILS

Look for damage to the rails which may
appear as a fine crack, as a fold or crease
in the wood fibers, or as a splintering of the wood
fibers. Such defects are usually caused by over-

11.01
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loading the ladder or subjecting it to a hard blow
either by dropping or through some other accident
and may subsequently result in failure of the
ladder under normal load. Cracks or fine wrinkles
(compression failure) in the wood fibers are most
likely to occur at rung positions and a very care-
ful inspection is usually required to detect them.
In most instances the wrinkles or creases appear
alone, but in some cases there may also be some
splintering of the wood fibers in the opposite side
of the rail (Fig. 38).

; / EDGE OF RAIL

WRINKLING OR N
BUCKLING OF ST
WOOD FIBERS —___ ™7 . o/

SPLINTERING OF
WOOD FIBERS

FACE OF RAIL /

COMPRESSION
FAILURE

~—— WIDTH—>

SPLINTERING

FAILURE THICKNESS

Fig. 38 — Defects in Side Rails
11.02  Splits that extend into an edge of a side
rail and cannot be removed by dressing
without reducing the original rail thickness by
more than 84-inch are cause for rejection.
11.03  Splits extending from one face of the rail
through to the opposite face or that result
in loosening of rungs are cause for rejection.

11.04 Badly splintered rails that would require
the original width of the rail to be re-
duced more than lg-inch by dressing to remove
the projecting fibers are cause for rejection. Re-
move all splinters as they appear and dress the
rail with a wood rasp, file, knife, sandpaper, or
other suitable means.
11.05 Worn, crushed, or excessively indented
rails are cause for rejection.

11.06 Decay, particularly where rungs join side
rails, is cause for rejection.

11.07 Check for excessive longitudinal play in

side rails (more than 34-inch or the width

of the thumb). This is due to looseness of the

rungs and rung braces and may be measured as

shown in Fig. 39.

11.08 Check for protruding nails. These shall
be driven flush.
11.09 Check for deteriorated finish, (without

.

finish, ladder can absorb up to 11 ibs. of
water).

12. DEFECTS TO LOOK FOR ON LADDER RUNGS

Check for broken, loose, cracked, split,
badly splintered, decayed and excessively
worn rungs. Some of these defects may not be
visible but may be detected by rapping the rung
with a hammer handle and comparing the sound
with that obtained from striking other rungs. Do
not strike rungs with head of hammer. A bad
rung will have a distinctive sound. It will be
necessary to closely check to determine the cause.
A rung is considered loose if there is more than
1/82” rotation.

12.01

13. DEFECTS TO LOOK FOR ON LADDER FITTINGS

13.01 Broken, badly bent or cracked guide irons.

13.02 Looge rivets.

13.08 Broken ladder locks or improper action
of the locks (Fig. 41-42).

13.04 Excessively worn, seriously frayed or

rotted ladder ropes. Test the rope by lay-
ing the ladder on the ground. Make sure that the
rope is well tied to a lower rung. Stand on two
rungs near the centre of the ladder. Grab one side
of the rope and pull on it, as hard as you can. (See
Fig. 40) If the rope passes this test, untwist it
every 3 feet and look for signs of rotting, mildew
and decay.
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Fig. 39 — Measuring Longitudinal Play in Side Rails

13.05 Broken, cracked or badly distorted rotat- 13.09 Defective or missing ladder stops on 32
able ladder hooks. and 40 foot ladders.

13.06 Badly worn, frayed or damaged pole grip.
13.10 Deteriorated finish
13.07 Broken, cracked or defective braces.

13.08 Broken or defective pulley. The pulley

sheave shall revolve freely. 13.11 Bent, worn or dull spurs.
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Fig. 42 — New Type Spring Lock

14 FIELD REPAIRS

14.01 Following are repairs that can be made
by the workman in the field.

14.02. Side rails may be redressed as indicated
in Para. 11.04.

14.03 Loose rungs may be repaired by driving
a 114” finishing nail through from the
undergide of the rail.

14.04 Bent guide irons may be straightened
with a hammer. Check afterward to en-
sure that the guide irons are not. cracked.

Fig. 41 — Old Type Spring Lock 14.05 Loose rivets may be tightened by peening.

hod
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14.06 Tight ladder locks should be oiled. If the
tightness is caused by the swelling of the
wood, the rivet holding the lock can be counter-
sunk slightly to free the lock. This should be done
only when the wood is wet.

14.07 Replace ladder ropes.

14.08 To adjust a worn or dull wheel spur, re-
move the nut, lockwasher and shoulder
bolt. Rotate the wheel 90 degrees, bringing the
unused portion of the wheel in position for use.
Replace the bolt with the shoulder properly seated
in the plate and wheel. Replace the lockwasher
and the nut and tighten securely. (See Fig. 43)
Do not change the position of a wheel spur on
only one side; always change both, even though
one is not badly worn.

— TOOTHED
= WHEEL

SHOULDER BOLT

Fig. 43 — Wheel Spurs

14.09 Bent spur brackets may be stradghtened
by a few blows with a hammer. Check to
make sure that no cracks on the spur bracket

have occured while repairing.

14.10 Keep ladders free from dirt, paraffin, oil,

tar, etc., where practical. A paraffin
coating on wood is slippery and may cause an
accident. To remove paraffin from the ladder,
first scrape the excess off with a shave hook or
other edged tool and then rub the surface vigor-
ously with a rag moistened with B Cleaning Fluid.
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15. STORAGE OF LADDERS

15.01  Ladders that are not being used shall be
stored where they will not be exposed to
the elements but where there is good ventilation.
Never store ladders near radiators, stoves, steam-
pipes, or in places where the wood may be sub-
jected to excessive heat or dampness. Such con-
ditions bring about extreme changes in the mois-
ture content of the wood causing the wood to
split or crack, and the rungs and hardware to
become loose.

15.02 Store ladders to provide ease of access for

ingpection and to prevent danger of acei-

msgpection an ent

dent when withdrawing a ladder for use.
15.03 Where ladder racks have not been provid-
ed, store ladders in vertical position.
Where this is not practical, lay the ladders in a
horizontal position, one on the other. Place wood-
en spacers between the floor and the lower ladder
and between ladders to prevent side rails from
becoming damaged by guide irons. Do not store
ladders in any position where there is a chance of
pressure being placed on them that might cause
warping or twisting. Not more than six ladders
should be placed in one stack. Heavy objects shall
not be permitted to rest on ladders in storage.

15.04 Ladders stored in a horizontal position

should be supported at a sufficient num-
ber of points (at least 3 points for 20- and 24-foot
ladders and 4 points for the longer ladders) to
avoid sagging and permanent set.

16. DISPOSITION OF DEFECTIVE LADDERS

16.01 Sections of ladders which have developed
major defects shall be removed from ser-
vice for repairs or destruction. Craftsmen in the
field shall see that such ladder sections in their
possession are returned to the storeroom tagged
or marked Dangerous, Do Nol Use and, if prac-
tical, the ladder shall be marked to show the lo-
cation of the defect. Ladders required in connec-
tion with an investigation that may be made to
determine the cause of an accident or a ladder fail-
ure should be kept in the storeroom.

16.02 Good sections of ladders that have been
tagged defective MUST NOT be matched
to make a new ladder.
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1. GENERAL

1.01  This section describes the Z Voltage Tester
and its associated tools. It also provides in-
formation on its maintenance, use and care.

1.02 Detailed information on the testing pro-
cedures prior to climbing poles or perform-
ing certain work functions are covered in the
appropriate Divisions. This section cancels sec-

tion 620-105-960CA.

2. DESCRIPTION

2.01 The Z Voltage Tester is designed to detect

the presence of voltages from 60 volts to
7200 volts. It consists of an indicator assembly
which contains a small neon glow unit and reflec-
tor and a plastic insulated tube equipped with a
replaceable probe assembly on one end for making
contact with the conductor, conduit or street light
fixture to be tested. Resistors inside the tube are
included to limit the amount of current which
can pass through the device. The tube, indicator
assembly and an insulated clip are connected by
insulated cord as illustrated in Fig. 1.

PROBE ASSEMBLY

INSULATED TUBE,

O INSULATED CAP

INDICATOR ASSEMBLY 14 FT CORD
INSULATED CLIP

Fig. 1 —"I" Voltage Tester

At 60 to 70 volts the indicator of the Z
Voltage Tester glows dimly. Higher vol-
tages will produce a brighter glow. Because the
higher voltages can damage the tester if left con-
nected (7200 volts will burn it out in approxi-
mately one minute) it should be touched to the
facility being tested only long enough to determine
whether or not the indicator glows.

2.02

2.03 A TCS871 Voltage Plug, as illustrated in
Fig. 2 is available to provide a safe and
convenient means for checking the operation of
the 7Z Voltage Tester. When plugged into any
standard 110- to 120-volt convenience outlet, it
provides a source of voltage in series with a cur-
rent limiting resistor. As illustrated, the resistor
is connected to only one prong of the plug and this
prong must be plugged into the “hot” side of the

outlet,
150,000 OHM, Y2 WATT RESISTOR

Fig. 2 —TCS871 Voltage Plug

2.04 The B Shunting Capacitor is required to
prevent false operation of the tester under
certain conditions when festing street light fix-

tures.

2.05 False operation of the tester generally is
due to the capacitance coupling between
the internal wiring of the fixture and the metal
conduit. It is most likely to occur on series fed
gtreet light fixtures. If when testing light fixtures
with the Z Voltage Tester only, there is an in-

dication of energization it will be necessary to

© Bell Canada 1970

Printed in Canada.
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determine the nature of the energization either by
using the B Shunting Capacitor as described
below or by referring the case to the electrical
utilities for verification.

TERMINAL

}

14" Diam.
Fig. 3 — B Shunting Capuacitor
2,06 The Z Temporary Bond Fig. 4 is an insu-

lated stranded copper wire 5 feet long
equipped with a battery clip on each end.

5 F7. CORD @(
s '

i )\ et LT e, ?3/\(‘“

Lo J

Fig. 4 — Z Temporary Bond

3. TESTING THE Z VOLTAGE TESTER

3.01 The Z Voltage Tester should be tested
weekly to ensure that it is operating satis-
factorily.

3.02 The method of testing the Z Voltage
Tester is as follows:

(a) Locate a standard 110- to 120-volf con-

venience outlet which is energized. This
may be checked with an extension cord and
lamp.

(b) Insert the voltage plug, described in Para.

2.03, into the cutlet; first choose the small-
er of the two slots in the outlet to insert the
prong connected to the resistor.

(¢) Attach the insulated clip of the voltage

tester to a ground such as a water pipe,
radiator, metallic power conduit, etc. If none
of these are available, lay the Z Temporary
Bond, uncoiled, on the floor and attach to one
of its clips.

(d) Grasp the grip of the voltage tester in the
palm of the hand so that the end of the
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grip extends almost to the forefinger with the
wire passing between the thumb and forefinger.
(See Fig. 5.) With the thumb and forefinger
bent, pinch the wire firmly. Hold the grip as
firmly as possible with three fingers, and while
keeping the wire firmly pinched, straighten the
thumb and forefinger-—thus putting tension on
the wire. DO NOT USE BOTH HANDS AND
PULL OR JERK ON THE WIRE SINCE
EVEN A NORMAL CORD MAY BE DAM-
AGED OR BROKEN IF IT IS SUBJECTED
TO VIOLENT PULLING.

Fig. 5

(e} Touch the toothed metal disk of the probe

to the metal spiral of the voltage plug.
The indicator should glow faintly. If the indi-
cator does not glow, release the tension in the
wire, but keep the probe in contact with the
voltage plug. If the indicator glows after the
tension has been released, the wire is broken
under the insulation and the tester should be
disposed of in accordance with the Company’s
established routine.

(f) If the indicator does not glow, reverse the
voltage plug in the outlet by removing it,



turning a half-turn and inserting again into
the outlet, and repeat the test.

(g) If the indicator still does not glow, and it

is known that the convenience outlet is not
defective, then the voltage tester must be de-
fective and shall be disposed of in accordance
with the Company’s established routine.

4. MAINTENANCE

4.01 Testers which cannot be repaired by using

the methods described in this section
should be disposed of in accordance with com-
pany’s established routine.

Wire Insulation Breaks Near the Probe

4.02 Experience has shown that after extensive

use under certain conditions, the insula-
tion of the wire coming out of the probe handle
or grip of the Z Voltage Tester, may crack and
expose the bare wire. This is not dangerous, but
because the wire will tend to bend much more
sharply at the point where the wire is exposed, it
will eventually break at this point. The following
procedure is designed to prevent wire breakage
at this point.

4.03 Clean the grip with a cloth (moistened if
necessary with soap and water) to remove

mud, grease and other foreign matter; dry it

thoroughly before proceeding with repairs.

(a) Lay the wire snugly against the grip as
shown in Fig. 6(1).

(b) Apply 3-inch (or 1-inch) D Vinyl Tape
or friction tape along the grip and over
the wire as shown in Fig. 6(2).

(c) Starting at the middle of the grip, wrap

tape around the wire and grip lapping each
turn about 1/8 inch over the preceding turn.
Continue the wrapping to the end of the grip
and back to the other end of the grip, finally
ending at the middle. This will result in a
double layer of tape from one end of the grip
to the other. The completed repair is shown in
Fig. 6(4).

4.04 The preceding repair should not be made,

however, if the wire between the probe and
the indicator assembly has previously been field
spliced, or is broken, as the wire will be too short.

ISS. A, SECTION 106-220-925CA

" CRACKED OR
. MISSING
/ LAT
LAY WIRE AGAINST GRIP / INsU

\

\PIECE Of 3% IN. OR 1 IN. D
VINYL OR FRICTION TAPE

- START WRAPPING TAPE APPROXIMATELY
: IN MIDDLE OF GRIP,
P — - "
&
/4
OVERLAP EACH TURN

ABOUT 15 IN.

(CSF W A (0 SO A A L -

ECONTINUE WRAPPING TAPE 70 END
OF GRIP AND BACK TO CENTER.

Fig. 6 —Taping Wire To Handle

Wire Splices

4.05 The wire or cord of the Z Voltage Tester
may be spliced under the following con-
ditions:

(a) Between the probe and the indicator as-

sembly, a maximum of two splices are
permitted unless it is also necessary to tape
the wire to the grip in which case no splices are
permitted in this piece of cord. Do not attempt
to splice wire if the break is within 4 inches of
either the indicator assembly or the grip of the
probe.

(b) Between the indicator assembly and the

grounding clip, a maximum of three
splices are permitted except that no attempt
should be made to splice wire breaks within
4 inches of the indicator assembly, and no
attempt should be made to splice wire breaks
if the over-all length of the cord between the
clip and the indicator assembly will be less
than 7 feet 6 inches. Each splice will reduce the
length of the cord about 2 inches.

4.06 Broken cords shall be spliced as illustrated
in Fig. 7 and explained :
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(a) Strip 2 inches of insulation from the wire

on each side of the break using the wire
stripping hole of the standard 6-inch diagonal
pliers,

(b) Clean the insulation of the wire adjacent
to the break for a distance of at least an
inch to remove mud, grease, ete.

(c) Tie a square knot in the middle of the ex-

posed wire so that the ends will lie parallel
and extend approximately to the beginning of
the insulation.

(d) Tape the joint with 3/-inch D Vinyl or

friction tape. Start the tape at about a 45-
degree angle beginning at the knot and con-
tinue until about 14 inch of the rubber insula-
tion has been covered. Continue taping until the
gplice has two layers, ending the tape in the
middle of the splice.

REMOVE APPROXIMATELY 2 IN. OF
INSULATION FROM_EACH WIRE

I T Y 2 ‘T v S ———

—

;/SQUARE KNOT

START TAPE IN o
MIDDLE AT ABOUT [~ ———"
45° ANGLE

TAPE SPLICE WITH D VINYL OR FRICTION
TAPE. TAPE TO EXTEND APPROXIMATELY
3> IN. BEYOND END OF INSULATION.

Fig. 7 — Splicing Wire

5. USE

5.01 The Z Voltage Tester is used to detect po-
tential power hazards on:

(a) Vertical power ground wire.
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(b) Vertical metallic power conduit.
(c) Street light fixture.
(d) Joint-use terminal.

(e) Neutralizing transformer installations.

(f) Any other occasion where foreign voltage
is suspected.

6. CARE AND STORAGE

6.01 A canvas bag has been provided to carry

and store the Z Voltage Tester, Z Tem-
porary Bond and B Shunting Capacitor when not
in use. A web strap with dee ring and snap hook
is provided to attach the bag to the body belt. In
placing the tester in the bag, place the toothed
metal disk first. The capacitor and bond should
be carried in lower pocket of bag. The test date
card is carried in the plastic pocket provided for
this purpose.

2614”

in.

Fig. 8 —Z Voltage Tester Bag

6.02 The 7Z Voltage Tester should be handled

and stored with reasonable care. Remove
any dampness or dirt with a clean cloth before
using or storing. Keep the instrtment free of
grease or oil to prevent deterioration of insula-
tion.

6.03 Avoid exposing the instrument to exces-

sive heat such as may be encountered near
radiators, etc., as the plastic rod may deform
under these temperatures.

6.04 The instrument should be CARRIED

DOWN OR LOWERED from poles, NOT
DROPPED, as the impact may short-circuit the
elements in the neon glow unit of the indicator.
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1. GENERAL

1.01 This section contains general information

pertaining to station protection, identifica-
tion, installation and maintenance of protectors. It
is reissued to update information.

1.02 Station protectors prevent damage to sta-
tion equipment from abnormally high volt-
ages or currents. (Fig. 27) Station protection is

required at all stations served by open or multiple
line wire and at stations served by exposed cable.

Service orders or other locel instruc-
tions will specify whether or not station
protection is required.

IMPROPER GROUNDING AND BONDING
MAY RESULT IN:

¢ Personnel Injury

* Damage to Premises
and Equipment.

On all station visits, inspect ground
wire, ground clamp, and ground tag.
Change ground connection to use the
best grounding medium present. Re-
port any sub-standard conditions to
supervision for later correction. If the
best medium available is a ground rod,
make sure that the telephone rod is
bonded to the power and lightning
ground rods if available.

The telephone protector ground and
the electrical service ground shall be
interconnected.

® Bell Canada 1972

Printed in Canada
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PROTECTOR UNIT

PRESSURE
SPRING

SLIDING
HOLDER

FUSIBLE
SPACER

..
T~ INSULATING
MATERIAL

GrhuUND
Va TERMINAL

PROTECTOR

BLOCKS

GROUND
TERMINAL

Fig- 1 — 123-Type Protector

2. DESCRIPTION OF STATION PROTECTORS
2.01 The 123A1A-Type Fuseless Protector
(Fig. 1) employs a sliding holder arrange-
ment (2B1A protector unit), which encloses one
No. 32A and one No. 33B protector block and a
low-melting alloy spacer. This assembly and a
pressure spring are located inside the brass cap
and, when operated, provide a high-current capa-
city, low-resistance contact between cap and ground
terminal. The flexible fingers of the holder make
contact with the ground terminal in the base
which prevents the heavy fault currents from flow-
ing through and damaging the contact pressure
spring. This protector is recommended as first
choice, where applicable, because of its high fault
current capacity. It should be used on open or
multiple line wire only when the proper grounding
electrode is available. The later model of the 123-
A1A protector has slotted mounting holes oriented
90 degrees to each other to facilitate the mount-
ing and aligning of protector when the anchor
holes are not perfectly centered.

TABLE A

PROTECTORS — FUSELESS AND FUSED

USE
TYPE PROTECTOR
INDOOR OUTDOOR
123A1A b'e (SEE NOTE)
QPL3A x
Fuseless

116C b4
117B X
98A X

Fusged PP

& NS 1UIsL X

Note: For outdoor installation, a 150A cover
is required.

PRONGED WASHER
BINDING POST WASHER P0375290
P0247894

RUBBER GASKET
P0375829
NO. 27 PROTECTOR
BLOCK

NO. 26 PROTECTOR
BLOCK

liC BB FUSE

Fig. 2 —98A Protector

2.02 98A Fused Protector (Fig. 2) consists es-
sentially 6f a base of insulating material
equipped with two No. 11CBB fuses and two each
No. 26 and 27 protector blocks. The 98A Fused
Protector is used only when conditions described

in Paras. 7.02, 7.03 and 7.06 cannot be met.

BINDING POST NUT - .
P0139469

CAP
P0375462
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STATION

TR B -

CLIP FUSE A
iy P-BoHe3s ; -
GROUND SR
TERMINAL

WIRES

SIGNALING
_GROUND :
_ TERMINALS .

SIGNALING
GROUND
TERMINALS

MULTIPLE
DROP WIRE

NO. 10 ) 1
GROUND WIRE \\{

Fig. 3 — 116C Protector (Outdoor)

2.03 116C Fuseless Protector (Fig. 3) is ar-

ranged for fastening to mounting surface
without requiring a separate mounting bracket.
The signaling ground terminals are located at
each end of the terminal block. 1t is equipped with
2A1A-3 mil. protector units.

2.04 116D is the same as the 116C Protector but
is equipped with 2A1B-6 Mil. Protector
Units.

2.05 117B Fuseless Protector, (Fig. 4) signaling

ground terminals are located at each end
of the terminal block. One of these terminals is
arranged to permit installation of a No. 10 gauge
wire for protector grounding purposes.

1SS. B, SECTION 460-100-400CA

SIGNALING GROUND
TERMINAL
gy
A

2A1A
PROTECTOR
UNITS

PROTECTOR
AND

SIGNALING
GROUND TERMINAL

MOUNTING HOLE

Fig. 4 — 117B Protector {indoor)

128A1A PROTECTOR PROTECTOR COVER
BLOCK

2B1A PROTECTOR
UNIT

GROUND STRAP
AND CONNECTOR

CATV OPERATOR
CONNECTION POINT

LGB-3
GROUNDING BLOCK

REMOVABLE ENTRANCE
GUARD

Fig. 5 — Protector QPL3A

206 The QPL3A Protector is an outside wall
mounted protector (Fig. 5) consisting of a
128A1A-2 Two Station Protector and a coaxial
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LGB No. 8 Ground Block housed in a weatherproof
metal box. It is intended for use with buried plant
to provide test and ground connection points. This
protector is equipped with four 2B1A Protector
Units. For coaxial service wires when called for on
engineering plans.

3. DESCRIPTION OF PROTECTOR MOUNTINGS AND
ASSOCIATED EQUIPMENT

TABLE B
PROTECTOR CAPACITY OF BACKBOARDS
Type of Protector Backboard
Installation Type
128A1A — Single 171
123A1A — (2 or 3) 79

3.01 Backboards should be used only when re-

quired, for example, on uneven or insecure
mounting surfaces. Choose backboard as indicated
in Table B or a suitable alternate type.

TABLE C
GROUND WIRE CAPACITY, CLAMP TYPE

GROUND WIRE | NO- OF PROTECTED CIRCUITS e
SizE FUSELESS FUSED
No. 14 1 3 Station
No. 12 2 6 Ground
No. 10 6 7 Clamp
No. 6 7 or More 8 or More 2B
No. 0 3B

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

TABLE D
CONNECTORS
WIRE SIZE TYPE USE
No. 6 to 8 Solid o
or Stranded 22031 Bridging
No. 3 - Stranded o
No. 2 - Solid 22081 Bridging
3/16” o
Max. Opening 35301F Terminating
5/16” o
Max. Opening 35401F Terminating
B Wire
24-2 s
6 Gauge Connector Bridging

Fig. 6 — 150A Cover

3.02 1504 Cover (Fig. 6) is used as a protective

covering for the 128 type protector when
mounted outdoors or in a dusty location. When
this cover is used, the protector is mounted direct-
ly on the mounting surface. There is no code
assigned to the combination of a protector and the
150A cover.
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- 3.03 93C Protector Mounting (Fig. 7) consists
of a metal base and removable metal cover.

It is intended to house the 98-type protector for

— ﬂ outdoor installation and is furnished with two
screws for fastening protector to base. When

equipped with a 98-type protector it is coded
.T 1093C.
ﬁ I

ROMMET, P0376420

Fig. 7 — 93C Protector Mounting

72A BRACKET

GROUND
WIRE CLAMP

3.04 The 724 Bracket (Fig. 8) is used to mount

a 123A1A protector on an acceptable metal-
lic cold water pipe or to a power stack by means
of a station ground clamp (Figs. 13 and 14).

Fig. 8 — Station Ground Wire Clamp Through Slot in
72A Bracket

109



SECTION 460-100-400CA

METAL
DETAH.

CAPTIVE
SCREW

46A SHIELD
Fig. 9 —46A Shield
INSULATING SPACER
/ PYON219

CLIP FUSE
P99HI3E

Fig. 10 — 60 Type Fuse, Fuse Clip and Spacer
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3.05 The 46A Shield (Fig. 9) consists of a shield
of insulating material containing two cap-
tive screws and a metal mounting strap.

3.06 The 46A Shield is used with the 98A Pro-

tector when mounted in commercial boxes.
When the fuses blow, the shield prevents hot
gases from short-circuiting or grounding the ter-
minals of the protector.

TABLE E
60-TYPE FUSES
Current
{Amperes)
For Less Colour of
Fuses For 3 Hrs. |Than 210 Sec. Shell
60A 350 500 Red
60D .350 500 Red
60E 1.25 1.800 Black
60G .500 750 Grey

3.07 Sneak Current Fuses (60-type) (Fig.10)
are required when specified on the service
order or by other local instructions.

3.08 When sneak current (60-type fuses) pro-

tection is required for pairs terminated on
116- or 117-type protectors. and 5555 Connecting
Blocks use Insulating Spacer P99N219 and Fuse
Clip P99H935, see Table E for type of fuse re-
quired.



MOUNTING HOLE

€ ¢ ¢ ¢ ¢

€ @

MOUNTING HOLE

Fig. 11 — Connecting Block 5555

3.09 The Connecting Block 5555 (Fig. 11) is an

eleven pair terminal connecting block. The
mounting holes are at the top right corner and the
bottom left corner. It is used to mount 60 type
fuses where several circuits require sneak fuse
protection,

4. INSTALLATION OF STATION PROTECTORS
General
4,01  Consider the following when locating pro-
tectors-
® Accessibility (avoid placing where a ladder

is necessary for installation or mainte-
nance).

4.02

1SS. B, SECTION 460-100-400CA

e Location of telephone, protector ground,

and entrance for drop or block wire.

e Appearance {(avoid locations on fronts of

buildings or in living quarters).

¢ Dry and well-ventilated locations when

mounted inside or underneath buildings.

¢ A caution tag, Form 1622 may be placed

at each protector to warn workmen
against disturbing, concealing or remov-
ing the equipment.

The protector shall be located in or on the
building, as near as practicable to the point

where the conductors enter.

Special protection arrangements for
station sets located in explosive altmos-
pheres or autotrailers are included in
the section covering such installation.

WARNING : Where services are to be in-
stalled in power stations, information
should be obtained through your super-
visor from the engineering department.

TABLE F
FASTENERS FOR MOUNTING

Apparatys Fasteners

Protectors No. 8 RH wood screws,
or equivalent

Protector No. 8 RH galvanized

Mountings wood screws, or
equivalent

116C Protector No. 14 RH galvanized
wood screws, or
equivalent

117B Protector No. .10 RH wood

screws, or equivalent

55556 Connecting No. 8 RH wood screws

Block

1
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Fastening Protectors and Mountings
4,03 123A1A protectors may be mounted se-
curely in any position except when using
a 72A bracket on a pipe where there is a possi-
bility of condensation. In this case do not mount
the protector on the underside of the pipe.

4.04 lixcept when mounted on a horizontal sur-
face the 1093C protector should not be
mounted with fuses parallel to the ground.

Fasteners are indicated in Table F. All
screws and fasteners shall be of sufficient
length to mount securely.

4.05

installing 123 Type Protectors

4.06 Terminate line and inside wires on pro-
tectors so that the ring conductors (single-
tracer or red wires) shall be connected to the
right side of the protector (on ceilings, the right
side as viewed from the inside wiring end of the

protector).

PRESS COVER DOWNWARD
@ ENGAGING COVER LUGS
UNDER PROTECTOR BASE

L
-

o

PLACE COVER OVER PROTECTOR
AND WIRES

Fig. 12 — Installation of 123A1A Protector with
150A Cover

4.07 When using a 150A Cover, it is recom-
mended that all wires be brought together
under a common clamp as a last attachment lo-
cated approximately 2 inches below the protector
(Fig. 12). Because of the size of the snap-on
cover, it is also recommended that the finished
lengths of insulated conductors from the outer
jacket be somewhat less than that which is nor-
mally allowed.
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4.08 To remove the 150A Cover from a mounted
protector, 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 protector,

the cover may be lifted off.

4.09 Installation of the 123 Type Protector and
150A Cover is shown in Fig. 12.
410 When it is necessary to multiple fuseless

or fused protectors, there should be 1 inch
separation when horizontally mounted and 2
inches separation when vertically mounted.

72A BRACKET

281A .
PROTECTOR UNIT

RN SO

ACCEPTABLE
METALLIC
WATER PIPE

GROUND
TERMINAL

STATION WIRE
(See Note)

Fig. 13— 123 Type Protector installed With 72A
Bracket

Place ground wire clamp through slots in
72A Bracket shown in Fig. 8 and attach
ground wire clamp to pipe in usual manner. Re-
move screw from T2A Bracket and slide protector

4.1



into place, making sure the notched portion of
the clamp is under the pronged washer of the
protector ground terminal. Place screw through
mounting hole in protector and into threaded hole
in the bracket. Tighten mounting screw and pro-
tector ground terminal nut thoroughly. A pro-
tector mounted in this manner is grounded
through the 7T2A Bracket and eliminates the use
of station ground wire. (See Fig. 13.)

POWER WIRES

£
2 STEEL CONDUIT
3 PIPE (PROVIDED BY
SUBSCRIBER)

S WIRE CLiP

5/18” - 18 GALV.
MACHINE SCREW

(FURNISHED WITH
SIGN BRACKET)

TELEPHONE
OROP WIRE

DROP WIRE -
CLAMP

~ E DROP WIRE CLAMPS

|

Fig. 14 — 123 Type Protector Installed on Power Stack
With 72A Bracket
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Precautions To Be Taken When Attaching Protector To
Power Stack

4.12 Attachment to the power stack can only be

used in areas with a multi-ground electri-
cal system, only when this type of system has been
identified by immediate supervision.

4.13 The power stack must be tested with the Z
Voltage Tester before proceeding with
work operations.

4.14 Remove paint and oxidization from power
stack in the immediate area of the protec-
tor to ensure a good ground.

4.15 Observe location of the power service drops

in order to avoid body contact. Wear insu-
lating gloves and “Z” Protective Cap when mak-
ing attachment to the fixture. Obtain a separation
of at least one foot between telephone and power
wires.

4.16 Using a 72A Bracket and a Station Ground
Wire Clamp, install the protector in the
manner described in Para. 4.11 of this practice.
Place a 150A Cover over the protector and wires.
This method of installation will result in the pro-
tector being mounted 90° from the normal posi-
tion. Place a drip loop in the drop wire to prevent
water running into the protector. Locate the pro-
tector on the power stack as close as possible to
the point of entry into the building to reduce the
amount of exposed station wire. (See Fig. 14.)
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NO. 14 GROUND WIRE ——®=

CONNECTOR

BURIED
WIRE

123A1A
—=—— PROTECTOR

\, EXTRA PAIR

NO, 35401F
CONNECTOR

~e— B OR Z SERVICE WIRE

Fig. 15 — Buried Installation With 123 Type Protectors

Buried Wire Installation

4.17 The shield of the buried wire shall be

grounded at the disfribution terminal and
at the subscriber’s premises in all instances. The
placing forces shall make the initial ground con-
nections, at both the distribution terminal and at
the subscriber’s premises, at the time the wire is
placed.

4.18 Install the 123 type Protector and mark

the location of the 35401 F Connector. Leave
a minimum of 6 inches of wire beyond this loca-
tion.
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4.19 Cut off the exposed armour on B or Z

Service wire to a point 1 inch from the
outer jacket. (Fig. 15) Remove the inner jacket
leaving about 14 inch beyond the end of the
armour.

4.20 Insert the wire into the 35401F Connector
centering the armour in the barrel. Tighten
the bolt with a screwdriver. (See Fig. 15).

4.21 Place the pronged washer on the ground

lug between the ground wire and the con-
nector. Place the brass washers and nut on top
of the connector and tighten the nut with the 216B
or equivalent tool. (See Fig. 15).



Instaliation Of The QPL3A Protector

4.22 The QPL3A Protector should be located

directly over the entrance trench and at-
tached to the outside wall of the subscriber’s
house at a height of 3 to 5 feet above ground level.

4.23 Terminate the service wires on the con-

necting block as indicated in this section.
Ground the armoured shield to the ground lug of
the protector.

424 A number 10 Ground Wire must be con-
nected from the ground lug of the QPL3A
to an appropriate ground.

4.25 Connect the CATV Service Wire to the
LGB3 Grounding Block as indicated in
Section 462-405-205 of Bell Canada Practices.

Installation Of The 116 And 117 Protectors

426 The 116C Protector (Fig. 8) is served by

a multiple drop wire, but can also be served
by separate drop or block wires. All drop and
block wire conductors must be terminated during
the initial installation. Place the individual wires
under the bottom nut of each binding post. Station
wires should be terminated between the washers
below the top nut. A ground terminal is provided
on the rear of the protector and the signaling
ground posts are internally bonded to it.

4.27 The 117B Protector is wired the same as
the 116C Protector, except for the ground
connection. The ground wire on the 117B is placed
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underneath the pronged washer on one of the
ground posts (Fig. 4). A No. 10 ground wire
should be used to ground the 116C, or 117B Pro-
tector.

N7 N
0 LINE r’ e ) 1138
! 7 dl ) HITIV2
AT LEAST H ©) /3 © N
SIG B
- o 7T
° —
EE NOTE
70 SET

T0 GND. NOTE: IF WIRE RUN TO TELEPHONE
iN:

STRUMENT 1S SUCH THAT
STRAIN MAY BE PLACED ON
CONNECTIONS AT STATION
SIDE OF PROTECTOR, WIRES
ABOVE GROMMET MAY BE
TAPED.

A—11C-BB Fuses (must have centre slots).
Turn slots so that they face the base.

B-—Cap (P0375462).

Fig. 16 — Instaliation of 1093C Protector

4.28 The 1093C Protector consists of a 98A Pro-
tector mounted in 93C Protector Mounting.
Installed as shown in Fig, 16.
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GROUND TERMINAL

97A PROTECTOR
MOUNTING

1094A PROTECTOR
MOUNTING PLATE

84A PROTECTOR
MOUNTING

60-TYPE FUSE

123 TYPE
PROTECTOR

DROP WIRE
T GROUND WIRE

70
STATION

Fig. 17 — Fuseless Protector and 60-Type Fuses

Sneak Current Fuse Installation

4.29 Sneak current fuses (60 type) are not re-

quired with protectors associated with resi-
dence systems, wiring plans, or key equipment.
They shall, however, be provided on special serv-
ice and leased lines when specified on the service
order or by other local instruction.

4,30  Where sneak current fuses are required a

94A Protector in a 97A Protector Mount-
ing is used and connected between the protector
and the station.

4.31 60 type fuses and 94A Protector Mountings

must be mounted on an incombustible sur-
face. Use 9TA Protector Mounting (Fig. 17) if
surface is combustible.

4.32 The 94A Protector Mounting consists of a

porcelain base equipped with eclips for
mounting two No. 60-type fuses (sneak current
fuses). When specified, they may be mounted
with 123A1A protectors. Two 60-type fuses are
placed between.the protector and 94A protector
mounting. Mount 123A1A Protector with code in-
verted (Fig. 17).

4.33 When sneak current (60-type fuses) pro-
tection is required for pairs terminated on

116- or 117-type protectors. PO99HO35 fuse clips

and Insulating Spacer P99N219 are required.

4.34 When sneak fuses (60 type) are required

with a 98A Protector, the 94A Protector
Mounting is installed directly above the 98A Pro-
tector. The 60 type fuses with fuse clips are used
to interconnect the protector and the mounting
together. The station is connected to the 94A
mounting side of this arrangement.

INSULATING SPACER
PYIN219

CLIP FUSE
PY9HI35

Fig. 18 — Connecting Block 5555 Equipped With 60-
Type Fuses, Clip Fuse P99H935 and insula-
ting Spacer P99N219

4.35 The Connecting Block 5555 should be in-

stalled where several circuits require sneak
fuse protection. Equip this connecting block with
60 type fuses, Clip Fuse P99H935 and Insulating
Spacer P99N219 as shown. This connecting block
should be used only where additional protection is
required for sneak currents and the normal pro-
tector block operation has been provided. (Fig. 18)



5. GROUNDING OF STATION PROTECTORS

5.01 On visits to previously installed stations,
inspect the grounding system, Systems not

properly grounded must be changed to meet the

current grounding and bonding requirements.

The teiephone protector ground and
the electrical service ground shall be
interconnected.

5.02 When available, a public metallic water

pipe provides the preferred grounding
medium. A private metallic water system with at
least 10 feet of buried metallic pipe is an accept-
able grounding medium and is preferred to a
ground rod. Connect the ground wire to the metal-
lic cold water pipe at a point where normal main-
tenance of water meters, pumps, or the installa-
tion of insulating sections for reducing vibrations
will not interrupt the circuit to ground or common
bonding to power ground, The telephone protector
ground must be located on premises.

5.063 When the interior metallic cold water pipe

is insulated from the buried water system
by an insulating joint or when the water system
is nonmetallic, the interior metallic water pip-
ing is not an acceptable ground and an alternate
method (Para. 5.15) must be employed. The alter-
nate selected ground shall always be bonded to
the interior metallic cold water piping system
which would then be an acceptable protector
ground.

5.04 When an insulating joint, pump or water
meter separates the interior system from
an acceptable water system a bond using No. 6
ground wire must be placed to provide continuity
between the two systems. The interior system
would then be an acceptable protector ground.

5.05 The term “Multigrounded Neutral Power
System” means a power system where the
neutral of the transformer is grounded, and
where the neutral conductor strung along with
the phase conductors is grounded at frequent in-
tervals (at least four ground connections in each
mile of line). This term is abbreviated as MGN.
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5.06 The MGN (multigrounded neutral) type

power system is an acceptable ground but
it is not in general use in all areas. A power
company may have adopted the MGN as its policy
on new or rearranged construction and still have
a portion of its plant operating without a multigrounded
neutral. To properly interpret this section, it is
necessary to know in any given situation whether
the power system is MGN. This information shall
be obtained through supervisory channels.

5.07 Whenever possible, use a 72A Bracket to

ground a fuseless protector. If a ground
wire is necessary, the run should be short,
straight, and if possible a continucus piece of
wire, (Fig. 19).

Precautions

5.08 Before connecting the protector ground

wire, test the power company ground rod,
ground wire, cabinet, meter box, etc, with a Z
Voltage Tester as prescribed in Section 620-105-
010 of the Bell System Practices. The voltage test
shall be as prescribed for vertical power ground
wires or metallic conduit. If the grounding me-
diums are energized, proceed no further with the
work. Report this condition to the proper super-
vision so that the power company or customer
owned power system may be informed of the
situation.

5.09 Do not attach ground wires to the interior
of any service entrance box, fuse box,
meter box, etc.

5.10 Due to corrosive action, do not attach

ground wire to power service aluminum
ground wire, aluminum conduit, aluminum ser-
vice boxes, etc.

5.11 Do not attach ground wire to gas pipes.

5.12 Stations located at power company sta-

tions, or in explosive atmosphere, or con-
nected to foreign communication circuits usually
require special protection. These installations are
covered in other sections of the Bell System Prac-
tices.

5.13 At radio or television stations connect the

protector ground to the radio or television
station ground.
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TABLE G

PROTECTOR GROUNDING

Al -—MGN System on acceptable metallic water pipe
A2 — MGN System on ground rod
Bl — Non-MGN System on acceptable metallic water pipe
B2 — Non-MGN System on ground rod
C — Power not grounded at premises
D — No power
WATER POWER WHAT TO DO FOR PROPER HG.
PIPE CONDITION PROTECTOR GROUNDING
Acceptable metallic water Al or Bl Ground protector preferably to metallic 24
pipe (at least 10 feet in water pipe. Second choice to power serv-
moist soil) ice conduit or third choice power service
ground wire.
A2 or B2 Ground protector to metallic water pipe 25
and bond power ground rod to water
pipe
CorD Ground protector to metallic water pipe 2
(if C, refer to Para. 5.18)
Metallic interior water A2 Ground protector to MGN ground rod. 28 or 29
piping not acceptable be- Bond with No. 6 station ground wire to
cause of plastic entrance, metallic water pipe. If ground rod not
insulating joints, ete. accessible ground to power service con-
B X duit or ground wire
%?rtl:'h;i g;innllo?;zzg;i B2 Ground protector to best available 30 or 32
by & No. 6 ground wire ground or telephone grot}nd 1:0d. Bond
or if the interior water t'o power g}rounq rod and mtel'rxor metal-
system has been bonded hg water pipe with No. 6 stz.mon ground
to the power ground the wire. If power ground roq is not a.cces-
interior system would be sible bond. to power service conduit or
considered an acceptable ground wire.
protector ground. CorD Ground protector to Dbest available 33
ground or ground rod, bond to interior
metallic water pipe using same size sta-
tion ground wire as protector ground
wire (if C, refer to Para. 5.18)
Al or Bl Ground Protector to power service con- 35
duit or power service ground wire,
No metallic water pipe or A2 Ground protector to MGN power ground 34 or 35
not possible to conneet to rod, or, if ground rod is not accessible,
metallic water pipe ground protector to power service con-
duit or ground wire.
B2 Ground protector to telephone ground 36
rod and bond with No. 6 station ground
wire to power ground rod.
CorD Ground protector to Dest available 39
ground (if C, refer to 5.18)

Note: Verify existing power and telephone bonding and grounding. If they meet these require-

ments no further action is required.
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E

. FUSELESS |
PROTECTOR

‘GROUND WIRE
i{SEE NOTE)
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TMETALLIC
| WATER PIPE

METALLIC !
_WATER PIPE/
ke

i [ p .

Fig. 20 — Ground Wire Run-Fused Protector

Installation of Station Ground Clamps

5.14 The ground clamp (Fig. 21) should be lo-

cated at an accessible point where it will
not be subject to excessive movement or vibration
and where it will least likely be damaged by plum-

NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND
WIRE SEE TABLE C, FORM 1622 E AND F OMITTED FOR CLARITY

i

rrs—— R

Fig. 19 — Ground Wire Run-Fuseless Protector

bers or other workmen. If the pipe is insecure or
subject to vibrations, tape the ground wire to the
pipe in close proximity to the ground clamp. (Fig.
22).

5.15 Where insulating joints are found (usually

at meters, pumps, valves, etc.), the ground
clamp should be installed at a point where the
insulating joint will not break continuity to
ground. Where pumps, meters, ete, may be re-
moved for seasonal overhaul, the ground clamp
should be installed at a point where the continuity
to ground will not be broken. However, after
placing No. 6 bond wire which would not have
to be removed during servicing, the interior
system would provide a suitable protector ground.

5.16 Make certain that the surface of the metal-
lic pipe to which the ground clamp is being
fastened is free of paint, rust, etc.

5.17 Form 1622E or 1622E and F (Fig. 23)

should be placed at all ground wire termi-
nations to warn people not to disturb the clamp
or wire.
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TABLE H
GROUND WIRE SIZES

PROTECTOR
GROUND
TYPE NUMBER WIRE SIZE
98A 3 No. 14
123A1A 1 No. 14
123A1A 2 No. 12
116C
or 117B 1 No. 10
QPL3A 1 No. 10

Fig. 21 — Station Ground Clamp Installation

APPROX 6 IN.
TO FASTENER

NOTE:
1622E OR 1622 E AND F OMITTED FOR CLARITY

Fig. 23 — Tag 1622E and F Attached to Station Ground
Fig. 22 — Typical Ground Clamp Installation Clamp
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TO PROTECTGR
SERVICE CONDUIT

Y

L

- GROUND CLAMP

(SEE TABLE B)
b
JST‘::‘G‘»/

2

Tohend.

TTRERVICE J

POWER

NOTE:
SEE TABLE G
WHEN NO
METALLIC WATER
1P

ARMORED SWITCH BOX PIFe
GR BARE T T /
GROUND WIRE —. .

s m 7 1Y /
i [ ]

t‘ 3 l/'
o B Freodosn iditon

ENTRANCE

T OEE W O

WIRE CONNECTOR
(SEE TABLE D)

aftsodendien A Lo EAe L8 b,

B GROUND CLAMP
{SEE TABLE C)

POWER €O i { f
GROUND CLAMP /

METALLIG
WATER AT LEAST 10 FEET
PIPE IN MOIST EARTH

NOTE:
FORM 1622E OR 1622 E AND F OMITTED FOR CLARITY.

Fig. 24 — Power Grounded to Acceptable Water System

Bonding of Power and Telephone Grounds

5.18 When a situation exists where the power

and telephone grounds are not common,
the following corrective arrangements should be
made:

(a) If an acceptable public or private water

system is available and the power service
is grounded to a ground rod, connect the telephone
protector to the metallic water system. In
addition, a No. 6 station ground wire should be
bonded to the interior metallic water pipe and
the power ground rod. (Fig. 30)

(b) If the power service and the telephone
protector are connected to separate ground
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rods, bond the two rods together as shown in
Fig. 36.

(c) If lightning ground rod present, it must
be bonded to telephone ground rod. (See
Fig. 31).

5.19 The customer’s 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. When installing telephones at
contractor shacks, trailers, ete, and an acceptable
metallic cold water pipe is not available, the
telephone protector must be connected to a telephone
ground rod. This ground rod must be bonded to
a power ground rod as soon as the power ground
rod has been installed and connected.

520 Where there is a television mast ground,

and there is no common grounding of the
mast, power and telephone services on a metallic
water pipe system, advise the customer of the
desirability of interconnecting this ground and
others on the premises.

Selection of Signal Ground

5.21 When signal ground is required the protector

ground should be used as first choice.
Ground strips connected to ground sheath cables
are suitable for signaling grounds.

5.22  When commercial power is connected to

telephone apparatus the signaling ground
shall be bonded to the protector ground at the
protector or by using the same grounding me-
dium. When commercial power is not connected to
telephone apparatus it is desirable to bond pro-
tector and signaling ground; however, it is not
required.
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Locating And Installing Ground Rods

5.23 Precautions to be tuken when installing
ground rod.

1. Avoid personal injury by protecting eyes
and hands when installing ground rod.

2. Due to the increasing use of buried pow-
er cables, it is essential that the follow-
ing precautions be observed:

(a) During the installation of a ground
rod, insulating gloves must be worn.

(b) After installing the ground rod, and

before connecting the ground wire
to the rod, test the rod with the Z Vol-
tage Tester to ensure that it is not ener-
gized.

(c¢) If a ground rod is found to be ener-

gized, proceed no further with this
work. Place some protection to guard
the public and notify supervision.

524  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 wall.

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

(e) At least 6 feet from power service, or
lightning ground rod. (Fig. 30 and 31).

(f) Do not unspiral the tail wire attached to
the ground rod until the driving operation
is complete.

(g) Drive ground rods until the top of the rod

is approximately 3 inches below ground
level.  Increase depth where damage from
digging is likely.
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5.25 Inspect ground rods before and after driv-

ing to make certain that tail wires are not
broken. If the tail wire is broken replace with
another rod or use a ground clamp of the proper
size as listed in Table C.

526 After the ground rod is installed, No. 14

station ground wire is spliced to the tail
wire with a 0.064 brass sleeve. Press the sleeve
6 times, 3 times each side of center. Do not tape
splice. When a larger size of ground wire must
be terminated on the ground rod, select the proper
size and type of ground clamp as listed in Table C.

5.27  When two or more protectors requiring
ground rods are installed at the same
location proceed as follows:

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

(a) If a power ground rod is not available, in-

stall a ground rod for each protector. Bond
all protectors together. No more than 3 ground
rods spaced at least six feet apart need to be
placed.

(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. 36).

5.28 Multiple station protectors, such as the 116,

or 117 type, may be connected to any of
the grounds shown in Table G but should not be
connected to a single telephone ground rod unless
the rod is bonded to the power system ground rod.
If a power 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 station
ground wire.

5.29 Where the telephone ground wire is near
a walk or other thoroughfare and such a
location cannot be avoided, protect the wire with
1% in, Half-Round Wood Moulding to a height of
approximately 8 ft. above the ground.
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METALLIC :
WATER 4
PIPE

AT LEAST 10 FEET
IN MOIST EARTH

2B GROUND CLAMP
(SEE TABLE C)

o 28 GROUND CLAMP
" (SEE TABLE G)

- POWER GROUND ROD '
" NOTE:

FORM 1622E OR 1622 E AND F OMITTED
FOR CLARITY

Fig. 25 — Grounding to Metallic Water System—Power
on Ground Rod at Premises

T0
PROTECTOR

METALLIC ;
WATER PIPE 7

—— AT LEAST 10 FEET l
IN MOIST EARTH

NOTE: )
IF POWER NOT GROUNDED SEE 5.19 FORM
1622E OR 1622 E AND F OMITTED, FOR GLARITY.

.
a4

Fig. 26 — Grounding to Metallic Water System—Power
if Any Not Grounded at Premises
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TELEPHONE LINE ———o

TELEPHONE
GROUND ROD

POWER S
GROUND ROD—™=

NONBONDED
GROUND ROD

BONDED GROUND R

Fig. 27 — Effects of Bonding and Grounding
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T0
POWER INSULATING

INTERIOR JOINT OR
PROTECTOR UNACGEPTABLE SECTION OF }t.
INSULATING
%

WATER PIPE
\ PlPE\}?

. BRIDGING ‘
- WIRE CONNECTOR
¥ (SEE TABLE D)

28 GROUND CLAMP “NoTE:
| {SEE TABLE C) ° FORM 1622E OR
e T 1622 E AND F
e OMITTED FOR
CLARITY

Fig. 28 — MGN Power Grounded to Ground Rod —
Unacceptable Interior Water System
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SERVICE CONDUIT

TC PROTECTOR

28
GROUND
CLAMP

(SEE TABLE C)

ARMORED
OR BARE
GROUND WIRE

BRIDGING

WIRE CONNECTOR
(SEE TABLE D)
22031 OR 22033

inha

Fig. 29 — MGN Power Grounded to [naccessible
Ground Rod—Unacceptable Interior Water
System
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IR 9
HA
MGN PROTECTOR

|POWER co
1 GROUND CLAMP/

lGROUND WIRE " INTERIOR
|

UNACGEPTABLE
WATER PIPE

: 23 GROUND CLAMP

N0, & GROUND
"WIRE IF BOND
4NOT N PLACE

GROUND CLAMP .
SEE TABLE ©)

FOR CLARITY

FORM 1622E OR 1622 £ AND F OMITTED

Fig. 30 — Power Other Than MGN Grounded to Grounded Rod Unacceptable Interior Water Pipe

LIGHTNING ROD

3 IN. BELOW
GROUND LEVEL

NO. 14 WIRE AT LEAST
6 FT.

TELEPHONE ROD

Fig. 31 —Bond to Lightning Rod
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SERVICE CONDUIT

(SEE TABLE C)

ARMORED

CR BARE

IF ARMORED. s

AR E
(SEE TABLE

2B CLAMP 22031 OR 22033

ot

28 GROUND CLAMP

BRIDGING WIDP)?E CONNECTOR
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T0
PROTECTOR

NOTE:
FORM 1622F
162:

OR
2 E AND F OMITTED
FOR CLARITY

Fig. 32 — Power Other Than MGN Grounded to Inaccessible Ground Rod

6. CABLE PROTECTION

6.01 Isolated sections of aerial cable are considered

as open wire for the purpose of determining
the type of protector required unless the cable is
effectively grounded to a multigrounded neutral or
to an extensive water (metallic pipe) system.

6.02 Cable, wire, strand, etc., that is subject to

disturbances by lightning or possible con-
tact or induction from electric circuits in excess of
300 volts are called exposed cable, wire, or circuits.

6.03 Cable, wire, strand, etc that are not subject

to disturbances by lightning or electric
circuits in excess of 300 volts are called unexposed
cable, wire, or circuits.
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T0 PROTECTOR

2B GROUND
CLAMP

o

i

S INTERIOR
NO. & UNACCEPTABLE
GROUND WIRE WATER PIPE

2B GROUND CLAMP
(SEE TABLE C)

¥~ GROUND ROD _

OTE:
iF POWER NOT
GROUNDED SEE 5,19

Fig. 33 —Power Not Grounded on Premises—Unaccep-
table Water Pipe

70 MGN T0
POWER PROTECTOR

EOWER cg
ROUND CLAMP ~

GROUND CLAMP
(SEETABLE )

Fig. 34 — MGN Power Grounded to Ground Rod—No
Water Pipe—Connection to Pipe Not Possible
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70 PROTECTOR

SERVICE CONDUIT
Y &
mooL
MGN
WER B
POWE [ 28 GROUND
| L«/ CLAMP
o ot (SEE TABLE ©)
o KT
g
| %
| M o,
by [
TSERVICE 4
ENTRANCE  * £
___SWITCH 80X, ! .
ARMORED ¥ 2
OR BARE 5 1
GROUND WIRE ,.-.../-.—._—_—.zﬁ
IF ARMORED #
USE 28 CLAMP &

s BRIDGING WIRE CONNECTOR
3 L&) {SEE TABLE D)

POWER CO I
GROUND

CLAMP~_ ~ E

POWER
GROUND ROD
NOT ACCESSIBLE~"" i

Fig. 35 — MGN Power Grounded to Inaccessible
Ground Rod—No Water Pipe-Connection to
Pipe Not Possible

7. STATION PROTECTION REQUIREMENTS
(AERIAL OR BLOCK CABLE)

7.01 Fuseless station protectors should be used

at all stations connected to a cable ter-
minal served by a cable with a grounded metal
sheath or shield, such as lead, alpeth, stalpeth,
ete. When a drop wire is to be joined directly to
a cable pair a fusible link is required. (See Para.
7.03 for description of fusible link.)

7.02  The fuseless protectors should be installed

when single pair drop wire is used at
stations served by open or multiple wire when the
protector can be grounded as follows:



70 POWER
OTHER. THAN
MGN

POWER CO)
GROUND
CLAMP

IF NOT ALREADY
IN PLACE

NO. 6
/ GROUND WIRE
o
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T0
PROTECTOR

BRSPS

e

2B GROUND CLAMP
(SEE TABLE C)

28 GROUND CLAMP g
{SEE TABLE ©) ~ ha

Jo
[

~——— AT LEAST 6 FEET -~

Fig. 36 — Power Other Than MGN Grounded to Ground Rod—No Water Pipe

(a) A metallic cold water pipe having at least
10 feet buried.

(b) A metallic cold water pipe bonded to a
multigrounded neutral system.

(¢} Service ground of a multigrounded neutral
power system.

(d) Metallic service entrance conduit (except
aluminum) bonded to the service entrance
box of a multigrounded neutral system.

Note: If one of these grounds is not available
a fused-type protector must be used.

7.03 Subject to the grounding restrictions out-
lined in Para. 7.02, the fuseless protector
is used as follows:

(a) At any station served by open wire where
bridling to NE drop wire is through Z
block wire fusible link.

(b) At stations where NE drop wire is directly
connected to urban wire.

(¢) Where NE drop wire is connected through
Z block wire fusible link to rural wire.

Note: The bridling between drop wire and
open wire or rural wire must consist of at
least two feet of Z block wire.

7.04 Drop wire from an unexposed cable ter-

minal into an exposed area exposes both
the subscriber station and the distribution cable.
Fuseless protectors are required at both ends of
the drop. When drop is to be joined directly to a
cable pair a fusible link is required as outlined in
Para. 7.06.

Fused Station Protection And Requirements

7.05 When the grounding requirements or

bridling requirements outlined in Paras.
7.02 or 7.03 cannot be followed; a fused-type
protector must be used.

Station Protection And Requirements
(Buried And Underground)

7.06 Fuseless station protectors may be used
with buried distribution cable connected to
exposed cable as follows:

(a) When 24- or 26-gauge cable is so located
that it will serve as a fusible link.
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(b) When the buried distribution cable is 19
or 22 gauge and a cable terminal with a
fusible link is provided.

Note: Either 24- or 26-gauge cable can be
used as fuse cable in lieu of T-ampere fuses
at stations and central offices for protection
of circuits exposed to power contact (fusible
link).

7.07 When the requirements outlined in Para.
7.06 cannot be met, a fused-type protector
must be used.

7.08 For any length of buried wire, bond the

aluminum shield or armored wire to the
ground terminal of the protector by means of the
golderless connector. (See Table D).

7.09 Service drops joined to exposed underground

cable pairs will require the same type
protectors as drop wire joined to exposed aerial
cable pairs.

Fig. 37 — Bridging Connector (See Table C)

8. STATIONS PROTECTIVE

MEASURES

REQUIRING  SPECIAL

8.01 Special protective measures are usually
required for stations located in the following
areas:

(a) At power substations or generating stations.

(b) In atmosphere containing explogive gas,
vapour, or dust.

(¢) Where privately owned circuits are in conflict
or joint use with power circuits not suitable
for general joint use.

(d) When facilities are leased for the opera-

tion of FOREIGN signalling circuits which
might impress excessive voltage or current on
the telecommunication facilities.

Note: The protection required for the circuits
listed in (a) through (d) will be on the service
order. If it is not, consult your supervisor.
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8.02 There are some stations where protectors
and special grounding arrangements are
necessary, as follows:

(a) Coin Telephones: If the drop or line wire
is exposed between the cable terminal and
telephone, protectors are required.

(b) Stations on Wood Poles: If possible install

the stations on a pole having a vertical
ground wire connected to a multigrounded neu-
tral. When a multigrounded neutral is not
available and the station is served from a metal
sheath cable, the protector is grounded to a
ground rod. If the station is served from open
or multiple wire, ground the protector to a
ground rod.

Caution: Do not install a station on a
pole having a power vertical ground wire
for lightning protection unless the ground
wire is connected to a multigrounded
neutral.

(¢} Stations on Metal Poles:

Caution: Do not install stations on metal
poles that support power circuits (open
wire or in conduit) of 300 volts or more
unless the pole is grounded to a multigrounded
neutral or a metallic cold water pipe.

(1) Fuseless protectors are required on metal
poles supporting power circuits of 300
volts or more.

(2) When the conductors are exposed and

the power circuits on the metal pole are
less than 300V and the pole is bonded to a
multigrounded neutral or low impedance
ground, such as a metallic cold water pipe, a
fuseless protector is required.

(3) When the conductors are exposed and

the power circuits on the metal pole are
less than 300V and the pole is NOT bonded
to a multigrounded neutral or low impedance
ground such as a metallic cold water pipe, a
fused protector is required.

(4) When the conductors are unexposed and
the power circuits on the metal pole are
less than 300 volts, no protection is required.
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10
PROTECTOR

NO. 6
GROUND WIRE

28 GROUND CLAMP - {§ =
{SEE TABLE ©) .

Fig. 38 — Power Other Than MGN Grounded to Inaccessible Ground Rod--No Water Pipe

Selection of Protector Units
8.03 If exposed drop or block wires are to be
connected to unexposed cables at 49-type
terminals, equip the terminals for station pro-
tection. To do this, use 8A1B-3 (F-53458) ter-
minal blocks. Remove the 2A1B protector units
and replace 2A1A protector units.

T0
PROTECTOR

Fig. 39 - Grounding to Telephone Ground Rod—Water
Pipe, Power Ground, or Metallic Structure
Not Available
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9. MAINTENANCE OF STATION PROTECTORS

9.01 Station protectors prevent damage to station

equipment from abnormally high voltage
or current. Protectors should be inspected on every
visit to customer’s premises.

Inspect ground wire, ground clamp
and ground tag. Change the ground
connection to use the best grounding
medium present. Report any substan-
dard conditions to supervision for later
correction. If the best medium avail-
able is a ground rod, make sure that
the telephone rod is bonded to the
power ground rod, and to the lightning
rod if present.

(a) Replace protectors, protector units, fuses,
mountings, and associated parts which are
defective or are in poor condition.

(b) If No. 26 protector block used with 98A

protector is excessively pitted turn over on
opposite side, if in good condition. If both sides
are pitted, replace protector block.

(c) Replace operated fuses on the 98A protec-
tor with No. 11CBB fuses using a 216B or
an equivalent tool. Make certain the fuses are
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installed with the slots facing into the wells
located in the base.

(d) Replace all 2-type protector units that
ground the line. Defective units to be re-
turned to storeroom.

(e) Inspect wire terminations at protector for
tightness, broken wire, corrosion, foreign
matter, etc.

9.02 Fused protectors on stations served by

grounded metal sheath cable should be
converted when the station is visited except when
it would be necessary to place a new ground wire.
The number of converted fuseless protectors
which may be connected to ground wire of various
sizes is covered in Table C.

9.03  When station protectors served by metal
sheath cable are in locations where atmos-
pheric corrosion is a problem, use a 123A1A fuse-
less protector and 150A cover in place of existing
protector and associated protector mounting.

9.04 Model 123A1A-type protectors are equip-

ped with 2B1A protector units (Fig. 1).
These units may have a slotted screw type cap or
a 34-inch hexagonal head metal cap which requires
a 216B or equivalent type tool for removal.
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1. INTRODUCTION

1.01 This section covers Special Service Protec-
tion, Special Safeguarding Measures and
includes description and use of protective devices.

2. SPECIAL SERVICE PROTECTION (SSP)
Consists of the following measures:

2.01 Physical protection and identification at

all appearances (including multiple and
bridged appearances) in central office, outside
plant and station wiring.

2.02 Identification as SSP in all records and

orders affecting these services, e.g., assign-
ment records, Engineering records, transfer or-
ders, cireuit orders, special service order, layout
cards, test centre records, etc.

2.03 The obtaining of a clearance from the ap-

propriate serving test centre or serving
plant service centre before performing any work
involving the service.

3. SPECIAL SAFEGUARDING MEASURES (SSM)
Consists of all the measures prescribed for
SSP plus the following:

3.01 No bridged taps or multiple appearances
of cable pairs.

3.02 Physical protection of service entrance by

placing the service in cable — not in ex-
posed service wiring from unlocked terminals.
(Optional)

3.03 Inside wiring in conduit. (Optional)

3.04 Identification as SSM in all records and

orders affecting these services, e.g., assign-
ment records, Engineering records, transfer or-
ders, circuit orders, special service orders, layout
cards, test centre records, ete.

3.05 The obtaining of clearance from the serv-

ing test centre or serving plant service
centre at least 24 hours prior to the actual time
the release is required. This is essential to permit
the customer to dispatch personnel or to make
other arrangements to protect service during the
release or reroute period.
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Note: The extent of the application of these
optional features to minimize the possi-
bility of interference or unauthorized
access, will be governed by customer
requirements, the additional cost involy-
ed and the feasibility of providing such
protection.

4. PROTECTIVE DEVICES

4.01  Common protective devices used on special
service circuits are shown in Fig. 1 through
Fig. 15.

4.02 Red Identification Ring #7 is a red cellu-

lose-acetate spiral ring, 34 inch in diameter.
This indicator is also used to identify circuits. The
split-ring feature of this indicator permits placing
or removing indicator on terminated wires. (See
Fig. 1.)

Fig. 1 — Red identification Ring #7

4.03 Binding post caps, Fig. 2 through 8, are

neoprene caps for use on cable and wire
terminals as protection against accidental contacts
on special service lines, and as a means of mini-
mizing faceplate leakage in distribution cable
terminals. Binding post caps are supplied in red
and black. Red caps are intended for use on
special service lines, and the black caps are for
general use, such as faceplate leakage, battery
and generator pairs.

® The B binding post caps, Fig. 2, are for
use on nonworking posts of T type cable
terminals, and wire terminals.

Fig. 2 — Binding Post Cop B



® The C binding post caps, Fig. 8, are for
use on working posts of T type cable ter-
minals, and wire terminals.

Fig. 3 —Binding Post Cap C
® The D binding post caps, Fig. 4, are for
use on 7A fuses installed in L-type fuse
chambers.

Fig. 4 —Binding Post Cap D
® The E binding post caps, Fig. 5, are for
use on NC, NF, MD3208, MD3209 and the
QTC type cable terminals.

Fig. 5 — Binding Post Cap E

@ The F binding post caps, Fig. 6, are for
use on terminals equipped with insulation
crushing washers such as 30-2, 57B, and
59A-type connecting blocks and the
QTD1A cross-connecting terminals.

Fig. 6 —Binding Post Cap F

® The G binding post caps, Fig. 7, are for
use on 30-type connecting blocks and
QTD7B cable terminals.

Fig. 7 — Binding Post Cap G

ISS. C, SECTION 460-110-100CA

® The H binding post caps, Fig. 8, are for
use on 31-type connecting blocks, and
QTD3A cable terminals.

Fig. 8 — Binding Post Cap H

4.04 The KS-14539 guard protector, Fig. 9, is a
red plastic hood designed to cover the heat
coils and springs on protected-type PBX frames.

Fig. 9 — Guard Protector KS-14539

4.05 Binding post insulators are open-ended

fibre insulators for use on binding posts to
prevent accidental contacts. These insulators are
designated No. 1, 2, 3, and 6, and are shown in
Fig. 10. Binding post insulators have a red enamel
finish, for use on SSM and SSP circuits and
natural for other uses.

NO. | NO. 2 NO. 3 NO.6

Fig. 10 — Binding Post Insulators

® No. 1 insulators, Fig. 10, are for use on
binding posts having 34-inch hexagonal
nuts, and on 7T fuses.
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® No. 2 insulators, Fig. 10, are for use on
binding posts having 7/16-inch hexagonal
nuts, and on 7TA fuses.

® No. 3 insulators, Fig. 10, fit the screw
binding posts of BD, BE and BF cable
terminals.

® No. 6 insulators, Fig. 10, are for use on
terminations of the alarm and contactor
circuits in T pressure contactor-terminals
and 3-pair gas-tight terminals.

406 Terminal punching insulators are open-
ended fiber insulators for use on terminal
punchings to prevent accidental contacts. These
insulators are designated No. 4, 5, and 7 and are
shown in Fig. 11. Terminal punching insulators
have a red enamel finish for use on SSM and SSP
circuits and natural for other uses.

NO. 4 NO. 5

Fig. 11 — Terminal Punching Insulators

NO.7

@ No. 4 insulators, Fig. 11, are 14 inch in
length and are used.on terminal strips.

® No. 5 insulators, Fig. 11, are 54 inch in
length and are also used on terminal
strips.

® No. 7 insulators, Fig. 11, are for use on
cable conductor terminating lugs of the C-
and E-type protector mountings.

4.07 The QGF1A guard consists of six red plas-

tic terminal insulators joined together,
Fig. 12, designed to protect one row of two beam
terminals on the 66-type connecting block. This
multiple guard may be cut with diagonal pliers
to fit the number of terminals required.

136

Fig. 12 — QGF1A Guard

4.08 The QGF1B guard consists of a single red
plastic insulator Fig. 18 designed to pro-
tect one, three beam terminal on a 66-type con-

necting block.

Fig. 13 — QGF1B Guard
409 The 12A guard, Fig. 14 is a metal frame-
work covered top and bottom with insulat-
ing material, and provided with a latch spring,
which must be deflected to remove guard. It is
designed for use on 444 type jacks and is now
Manufactured Discontinued. (Superseded by
NS20358 L1 Fig. 16)

Fig. 14 — 12A Guard

4.10  The 12B guard, Fig. 15 is the same as the

12A guard except it has a locking screw
for maximum security. It is also Manufactured
Discontinued. (Superseded by NS20353 L1 Fig.
16).
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gt

Fig. 18 — NS16576 L6 Plate Designation

4.14 The QGF2A guard, Fig. 19, consists of a

red plastic insulator detail designed to pro-
tect single conductor connections per pair of ter-
minals on the 302BQ9 Connector eross-connection
terminal strip.

Fig. 15 — 12B Guard

411  The NS20853 L1 guard consists of a red

plastic insulator detail, Fig. 16, provided
with a snap lock fit for security. This guard is
designed for use on 444 type jacks, and super-
sedes the 12A and 12B guards.

Fig. 19 — QGF2A Guard Single

4.15 The QGF2B guard, Fig. 20 is the same as

above, except designed to protect double
conductor connections per pair of terminals.
(e.g. BM.F.).

o ‘

4.12 The NS16576 L5 Plate Designation con-

sists of a red plastic insulator detail, Fig.
17, designed to protect the jumper cross-connect-
ing terminals on 300 connectors

Fig. 20 — QGF2B Guard Double

4.16 The NS19478 L1 guard, Fig. 21 consists

of a red plastic insulator detail designed to
protect a pair of conductors in the test field of
a 302 Connector.

Fig. 17 — NS16576 L5 Plate Designation
4.13 The NS16576 L6 Plate Designation con-
sists of a red plastic insulator detail, Fig.

18, designed to protect test contacts on 300
connectors. Fig. 21 — NS19478 L1
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4.17 The Cap, Post, Binding Number 4104, 4.18 The B wire marker, Fig. 23, is an all
Fig. 22 congsists of a red plastic insulator temperature pressure, sensitive, red plastic

detail designed to protect a pair of terminals on strip used on B connector at access points in de-

the Jumper Wire Interface (JWI) Connector dicated plant,

Module for use with Serving Area Concept.

(SAC).

Fig. 23 — Marker Warning — Form E-5190

Fig. 22 — Cap Post Binding Number 4104
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5. WHICH CIRCUITS REQUIRE SSP OR SSM?
Typical circuits requiring SSP or SSM are:

Air Raid Warning Systems Channels for signal transmission
Data Transmission — Telephone and Telegraph Emergency Reporting Systems
Program Transmission PBX Battery and Generator Supply for
. emergency service — Hospitals, Police,
Facsimil lephotograph . .
acsimile or Telephotograp Fire, Power and Government Security
Teletypewriter Locations.

6. WHY ARE SSM AND SSP IMPORTANT?

To avoid energizing special equipment or interrupting messages
accidentally. (It is essential that special service lines be maintained in full
operative condition at all times.) Remember—some special service lines
operate on shunted circuits, while others operate on a grounded or an open
circuit.

7. HOW DO YOU AVOID DIFFICULTIES?
By:

® Obtaining authorization before working on a special circuit.

Using SSP or SSM when required.

® Not running down a terminal with a shunt when trying to
locate a pair.

® Exercising care to avoid accidental contact with other lines.

® Obtaining authorization before removing any SSP.

7A. WHAT OTHER BELL SYSTEM PRACTICES DEAL WITH S.5.M. AND S.5.P.?
® 069-120-801 — Central Office
® 660-200-301 — Test Centre
® 680-520-010 — Plant Assignment
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8. INSTALLING AND REMOVING SSP

8.01 Special Service Protection must be instal-
led or removed upon receipt of Form
E-4106, shown in Fig. 25.

8.02 After proper authorization is received

(Form E-4106), install SSP as shown in
Fig. 26 through 45.

Fig. 25 — Facsimile of Form E-4106 »

A Fig. 26

Install binding post caps as follows:
1. Clean faceplate.

2. Run down the nut of the binding post finger
tight.

3. Place cap over binding post and push until
seated against faceplate.

4. When a wire is terminated on a binding post
which is to be protected, ensure that the wire
is positioned inside the binding post wire
entrance hole.

ISS. C, SECTION 460-110-100CA

B5P M25.82 SPECIAL SERVICE PROTECTION Baey
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Fig. 27 A

Split-ring feature of the red identification ring
#7, permits placing or removing indicator on
terminated wires.
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Fig. 28 »

SSP used in fixed count binding post type cable
terminals, wiring terminals, or fuseless protected
terminal blocks.

<« Fig. 29

SSP used with 42A connecting block.

Fig. 30 >

SSP used with 44A connecting block.
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-4 Fig. 31

QGF1A Guard installed on 66-type connecting
block.

Fig. 32 »

QGF1B Guard installed on 66-type connecting
block.

« Fig. 33

D binding post caps installed in L-type fuse
chamber.
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Fig. 34 »

E binding post caps and indicator used with
MD3208, MD3209, 49-type, and QTC type cable
terminals.

« Fig. 35

Indicator used with station protector 123A1A. The
150A cover (shown cut away) gives added
security.

Fig. 36 » S =
A X

No. 8 binding post insulators installed in BD-type
cable terminal. Remember—S8SP is required at
both ends of cross-connecting wires.

Where the insulator fits loosely, place a piece of
tape around the binding post inside the insulator.

144



I1SS. C, SECTION 460-110-100CA

- Fig. 37

A 30-type connecting block with SSP.

Fig. 38 »

Typical terminal strip with SSP. Terminal punch-
ing insulators shown here are No. 4 (short) and
No. 5.

« Fig. 39

Protected PBX frame with KS-14539 Guard,
terminal punching insulators on cable and jumper
terminals and #7 identification ring. All frame
appearances on each special circuit must be
protected. SSP must be placed at each end of the
Jjumper wire.
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SSP on frame equipped with 444A test jacks. V.I, 4

EY "‘L'
ik T

Fig. 41 — SSP on QTDIA Cross Connecting Terminal Fig. 42 — ldentification Rings and E-5190 Warning
Marker used at Access Point of Dedicated
Plant
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CAP POST BINDING NO. 4104

Fig. 43 — Cap Post Binding Installed on Connector
Module in JWI Cabinet
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BELL SYSTEM PRACTICES

SECTION 461-200-200CA
Issue D, May, 1972
Bell Canada

Standard

SELECTION OF ROUTE FOR STATION WIRE AND CABLE

1. INTRODUCTION

1.01  This practice covers the general factors to
be considered in running station wires or
cables.

1.02 This section is reissued to include infor-

mation and requirements pertaining to the
use of false ceilings for concealing telephone
plant.

1.03 Figure 1 shows the various points which

should be considered in selecting routes for
wires. Consideration should be given to the loca-
tion of the telephone, protector, and ground clamp,
as well as to the drop wire and point of entrance,
before planning the wire route.

1.04 Clearances over public and private swim-

ming pools are not covered by Safety Codes
or other practices, however, for reasons of safety,
sanitation, and appearance, aerial drop wire cross-
ing over swimming pools should be avoided.

2. SELECTION OF BUILDING ENTRANCE

2.01 Inspect building thoroughly to locate ser-
vice entrance conduit and use it if provided.

2.02 Where no service entrance conduit has been
provided, select an entrance point from
Table A.

Fig. 1 —Typical Wiring Routes

©® Bell Canada 1972
Printed in Canada
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TABLE A

Point of Entrance

2
T |35 £ 3
Type of £ ] c 5 |2
Construction 2 a |6 z £
13 s ° o 4
Selge -g 3 E [
oEl 0E & @ | BE
00, 838/3=| 5 &8
BL|Ba|dB] O |2
Masonry or Brick . . .

Wood or Stucco on
Wood (basement . . . .
ceiling unplastered)

Wood or Stucco on
Wood (basement . ® .
ceiling plastered)

* To wire direct to set or connecting block.
1 See Para. 2.03.

Unusual Building Entrances

2.03 For entrances at metal frame windows and
doors:

e Do not make entrance through metal door
frames.

e When metal window frame is set in
masonry or bricks, enter as shown in
Fig. 2.

Fig. 2 — Entrance at Metal Window Frame
e Cutslot in seam of brick as shown in Fig. 3.

Be sure slot is deep enough so wire is
cleared when shutter or screen is operated.
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Fig. 3 —Entrance at Shutter of Fire Screen

e Locate hole as shown in Fig. 4 so as to
avoid drilling through two shingles.

Fig. 4 —Entrance Through Composition Shingles

3. GENERAL LOCATION REQUIREMENTS
3.01 Facilities to Look For

e Are conduits or raceways provided?

e Is there wire or cable in place which can
be re-used?



3.02

3.03

Can wire or cable be concealed or run
inconspicuously ?

Will wire run present a good appearance?

Follow customer’s wishes, considering:
Good safety sense.

Minimum future maintenance.

Common Sense Faciors
Run wire or cable horizontally or vertically
in a straight line.

Choose colour of wire or cable to blend with
or match surfaces.

Use baseboards or other trim where conduit
is not provided.

Make use of wooden surfaces in preference
to others where possible.

Keep runs as short as is consistent with
good appearance and minimum main-
tenance.

-t

Fig. 5 — Typical Drop Run

3.04

iSS. D, SECTION 461-200-200CA

After location of first attachment has been
determined, consider the following factors:

Locate the drop or block wire run on the
building with a view to permanency,
accessibility, and appearance.

On building walls finished with stucco, rigid
composition shingles, brick veneer, and
similar materialg, locate attachments on
wood trim where practicable.

Locate preferably on the rear and side
walls of a building (see Fig. 5).

Place horizontal run above the reach of
the public (see Fig. 6).
Locate the run so as to require the mini-

mum length of wire and as few turns as
practicable.

Do not run wires in front of signs, doors,
windows, fire escapes, awnings, ete.

Do not place wire runs on walls which are
likely to be built against.

Do not run wires diagonally on a building,
except in short runs necessary to change
direction of run.

Fig. 6 — Horizontal Drop Run
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3.05

3.06

o Avoid attachments on tin, sheet metal, or
other materials requiring frequent repairs
or renewals.

o Avoid locating on intermediate structures
of a deteriorated or temporary construc-
tion. Select alternate route.

¢ When making a wire run on a building wall
near cable, proceed in one of the following
ways:

1. Use rings installed with ecable clamps
as shown in Fig. 7.

2. Remove nails or screws that hold cable

clamps and replace with drive rings.

Install separate wire run

cable.

oo

[+] Fig. 7 — Drop Wire and Cable

Wires or cables shall not be placed in
=3 conduits or raceways which contain
electric wires not properly separated by
partitions from the space provided for
telephone wires or cables.

AVOID the following locations when placing
wire or cable:

e Damp locations.
o Locked storerooms, ete.
e Temporary structures.

e Runs that provide support for foreign

objects.
o Excessively hot locations, steam pipes, etc.

o Locations where wires and cables will be

subjected to abrasion.

In explosive atmospheres, locate and install
wiring as covered by specific instructions

in accordance with the equipment being installed.

[*1 NoT BELL CANADA STANDARD
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3.07

Requirements for Ground Wire Runs

Make runs as short as possible.

Locate wire where it is least likely to be
disturbed.

Run protector ground wire exposed, except
where conduit has been provided.

Do not place protector ground wire i ring
runs.

Signal ground wire may be placed in rings.
When existing protector ground wire has
become enclosed by a ceiling or partition,
re-use if continuity can be checked and
ground clamp is accessible.

4. MAKING USE OF WIRE DISTRIBUTING SYSTEMS

4.01

4.02

4.03

4.04

*

Distributing Systems in Office Buildings

Office buildings are generally provided with
an exchange cable terminated in a main
terminal on the ground floor and distributed
to each floor through a building or house
cable.

In some cases, the exchange cable may be
distributed directly to each floor.

For information regarding the building
conduit system, consult the plan at the
main terminal or contact the building
superintendent.

Various Types of Wire Distributing Systems
Steel underfloor duct system.

Fiber underfloor duct system.

Conduit underfloor wall system.

Metal base raceways.

Wood base raceways.

Molding raceways.

Cable.

Distributing Systems in Apartment Houses,
Hotels, and Hospitals

Generally, these buildings provide a main
terminal location in the basement or ground
floor and a wall conduit system to each
apartment or room.

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.

Wiring Systems in Private Residences
Some homes are equipped with a built-in
protector cabinet and/or conduit to the
proposed location of the telephone.



e Conduit may be provided to a service
entrance head from the protector cabinet.

e Pull-wires or specially built wiring chan-
nels may be provided.

e Telephone outlets may have been placed
and wired during construction of building.

o Always inspect for or inquire about these
facilities and make use of them wherever
possible.

5. SELECTION OF EXPOSED WIRING ROUTE

5.01 In general, an exposed wire route should be
used only where no concealinig facilities are
available.

5.02 Wiring in Finished Rooms and Offices

e Run wires along baseboards, on top of
picture moldings, or on door or window
casings, so that they will be as inconspicu-
ous as possible (see Fig. 8, 9, and 10).

ISS. D, SECTION 461-200-200CA

o Where trim cannot be followed, run wires
horizontally or vertically but not
diagonally.

s Choose colour of wire and fastepers to
match or blend with colour of surface
where wires are attached.

Fig. 8 — Wiring from Conduit to Baseboard

Fig. 9 — Wiring on Baseboards

Fig. 10 — Wiring in Picture Moldings
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5.03

6.

6.01

Wiring in Cellars, Factories, Storerooms, etc

¢ Place wire and cable where they will be
least likely to be broken or detached. Pro-
vide protection if necessary.

Consider the shortest, most direct right-
angle route unless otherwise specified.

s Select a wire route which will be safe and
accessible.

Follow the ceiling line rather than base-
board in heavily travelled passageways.

R . . . IR
¢ If necessary to follow chair xails, use the

o When possible, follow joists.

o If necessary to span joists, run wiring not
more than 3 inches from wall (see Fig. 11).

PREFERABLE TO
SPANNING JOISTS

Fig. 11 —Spanning Joists

USING CONCEALED AND OVERFLOOR
CONDUITS

Consider the following factors when using
conduits:

¢ Whenever conduit is provided for telephone
wires and it meets the prescribed specifica-
tions, it should be used.

e Check to be sure conduit does not contain
electrical wires not associated with tele-
phone equipment. If it does, follow local
instructions.

¢ Place sufficient number of wires for pos-
sible future use in accordance with local
procedures.

o Conduit systems are part of the permanent
installation and are furnished, installed,
and maintained by the building people.

7.01

7.02

e Consult the building people before extend-

ing wiring beyond the provided system.

¢ When necessary to provide wiring through

concrete floors or similar construction
from floor-to-floor and conduit is not pro-
vided, inspect premises for pipes through
floor which may be provided for such use.

PLACING STATION, WIRE AND CABLE IN
BUILDING RISER SHAFTS

Building riser shafts are generally of two
types:

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.

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.

To conform with the National Building
Code and the Canadian Electrical Code,

observe the following when placing wire and
cable in building riser shafts:

Closed Riser Shafts

* Any cable may be placed if fire stops are
placed in the slots or floor sleeves at each
floor. Fire stops should consist of a pack-
ing of asbestos or fibre glass with a thin
topping of water seal or equivalent. The
individual who places a cable through a
sleeve or slot should ensure the fire stops
are placed.

Open Riser Shafts

e The use of polyethylene sheath cable is

restricted unless it is enclosed in a non-
combustible conduit.

o Lead sheath cable and PVC jacketed station

wire and inside wiring cable may be placed
with no restrictions.



8. CEILING DISTRIBUTION SYSTEMS

8.01

8.02

Precauvtions To Be Taken When Working in
False Ceilings

Have the customer remove and replace ceil-
ing tiles.

Take the necessary precautions when using
stepladders as covered in Section 081-740-
921.

Avoid working over desks, furniture and
other objects.

Be careful not to damage the finished sur-
faces of the adjacent tiles.

Do not exert downward pressure on the
tiles when working.

Avoid placing tools or material in false
ceiling space.

Take extreme caution when working above
light fixtures.

Do not strain the conduit or ceiling sup-
ports when pulling in cable.

Wear insulating gloves if power contact is
suspected.

Wear a helmet if the headroom is limited.

Placing Wire and Cable in False Ceilings

Normally the customer will provide con-
duit, cable trays or wire loops to support
the cable or inside wire. In some locations
it may be necessary to support the inside
wire or cable on the main runners and/or
cross runners (T Bars) of the false ceiling
hardware.

The end of the conduit will normally be
found by removing the centre tile within
the zone. (See Telephone Zones Part 9).

Place a key cable for each 100 sq. ft. of
floor space.

Leave sufficient slack in each cable for the
amphenol connector to reach any telephone
set within the zone. (See Telephone Zones
Part 9).

Spare cable or cables should be coiled and
supported at the end of the zone conduit.

1SS. D, SECTION 461-200-200CA

Spare cables should have sufficient slack
for the amphenol connector to reach any
location within the zone.

¢ Cable runs supported by the ceiling hard-
ware should be placed as close as possible
to the hangar wires.

¢ Where zone conduits are not provided, all
cables will run to the centre point of their
respective zones and from there distributed
to the telephone set location within the
zone. At the centre point in the zone, sup-
port all cables with a cable tie or equiva-
lent.

Cables supported by runners should not ex-
ceed 500 prs. (20 cables of 25 prs) within
a 4 foot section of the ceiling.

Avoid placing cables on or against light fix-
tures.

9. TELEPHONE ZONES IN FALSE CEILINGS

The floor area to be served shall be divided
into telephone zones consisting of not more
than 400 to 600 square feet. (See Fig. 12).

9.01

9.02 To feed the telephone zone, the building
will usually have a continuous length of
2-inch conduit in the ceiling space, properly sup-
ported to permit the pulling-in of cables. This
conduit should extend from the nearest telephone
terminal or apparatus closet and left open-ended
at the midpoint of each telephone zone as illustra-

ted in Fig. 12.

The length of cable required to be placed
in the conduit to reach any telephone set
location in a respective zone should be marked
on the end of the conduit with the zone num-
ber (as per Para. 10.01 (a) in the appropriate
closet,

9.03

9.04 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, cable supports may
be required. These cable supports should be lo-
cated on 5-foot centres and must be provided by
the building owner to avoid damage to the ceilings
because of cable weight.
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ZONE 3

CLOSET

| ”

l APPARATUS
|

|

EACH ZONE
APPROXIMATELY
400-600 SQ. FT.

13 : 14 SATELLITE 15

CLOSET ‘

|
| |
I | i
l | !
| I |
| | I

Fig. 12 — Typical Zone Layout Hung Ceiling System
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10. DESIGNATING CABLES AND CONDUITS IN FALSE
CEILINGS

10.01  On hung ceiling distribution systems,

zoning concepts should be employed re-
gardless of whether or not zone conduits are pro-
vided by the customer. The following designating
procedures should be used:

(a) A number should be assigned to each zone
(see Fig. 12).

(b) Zone conduits (when provided) shall be

numbered in the ceiling and at the riser
end with the appropriate zone number. With
or facsimile should be placed on the “T” rail
directly beneath the conduit end so that the zone
may be readily identified from the floor.

(c) Each cable and wire should be assigned a

number within its zone and will be labelled
with the zone number and the specific cable
number. (e.g.: 3-1 indicates that the cable
appears in Zone 3 and that it is cable No. 1 in
that zone.) These numbers should be placed on
the amphenol or wire at the set end and on the
66-type block at the riser end.

10.02 When dedication of cables to connecting

blocks is not possible due to lack of space,
cables, wires, amphenols and service fittings are
still numbered.

10.03 Designation numbers used on service fit-
tings, amphenols, cable and connecting
blocks are called “marker unit cable.”

10.04 To facilitate future rearrangements and

changes, plan layouts, and associated
documents should be stored in manilla envelopes
(Form 2019) or a similar container, affixed to
the apparatus mounting or backboard, at the
equipment location.

11.  WIRING METHOD, CEILING TO DESK LOCATION
Utility Column

11.01 A utility column is a post placed between

the ceiling and floor in conjunction with
the ceiling distribution system as shown in Fig.
13, It is used for the concealment of communica-
tions wiring from the ceiling to the desk. It can
also be used as an extension of electrical outlets
for the same purpose.
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11.02 The utility column is a commercial pro-
duct and if used must be supplied and in-

stalled by the customer. Utility columns with

power facilities will require C.S.A. approval.

11.03 Infer-connection with customer-owned
wiring in utility columns is notf permit-
ted.

11.04 The utility columns should be attached, or
supported, by the main “T” rails in the
ceiling as shown in Fig. 14.

11.05 Usually when the utility columns are being

placed or have been placed, they are
subjected to being slightly shifted. Such move-
ment invariably causes the “T" rail to become
warped, marred or bent. Excessive bending of
rails may cause tile to fall down.

11.06 There are several different models of
utility columns available to the customer:
(Figs. 13 to 15)

(a) Some models have to be fished from the

floor to the ceiling when the cable is equip-
ped with an amphenol connector, as the space
in the column is not large enough for the am-
phenol connector.

(b) Other models allow the amphenol connec-

tor to be pushed down the column from the
ceiling to the outlet on the column. Cover plates
may be equipped with knock-outs to fasten the
amphenol connectors or may be capable of hous-
ing amphenol connectors in the column, ex-
posing the mounting cord only.

(¢) Some models of the utility columns have re-

movable sides which allows the cable to
be placed without fishing. It is simply laid in
the column and the side cover replaced. Adap-
tors are available for these columns to house
up to 5 amphenol connectors.

12. USE OF WALLS OR PARTITIONS

12.01 The following conditions apply if hollow
core walls or partitions are used for
concealing telephone wire and cables:

(a) The hollow core walls or partitions must be
clear and unobstructed.
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(b) Opening of walls and partitions and the
installation of outlet boxes are the respon-
sibility of the building owner or subscriber.

(¢} 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 above items shall not
be at the expense of the Telephone Company.

Inside wire and cable will have to be ex-
posed where the customer does not fol-
low the requirements outlined in Para. 12.01.

12.02

If fire blocks, sound deadening materials,
or insulation is used in the construction of
walls or partitions, conduit must be run from the

12.03

158

outlet to the approved supporting structures above
the suspended ceiling.

Where it is planned to use walls or parti-
tions to conceal inside wiring cables down
from ceilings, a minimum of 1-%4 inch diameter
space is required to permit the connector end of
the cable to pass from the top of the wall to the
outlet box above floor.

12.04

12.05 The following are recommended:

(a) i-14 inch conduit in wall or partition %
outlet box (Fig. 16).

=

(b) 1-1% inch square clear space between parti-
tion sections with snap-on pamel or cover
(Fig. 17).
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SPARE CABLE
STORED FOR
FUTURE USE

N

A

TOP VIEW

/'

L

X

UTILITY /
COLUMN

UTILITY /I_
COLUMN

=

Fig. 13 — Wiring Method With Utility Columns
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INSIDE WIRING
CABLE

FALSE CEILING
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MAIN “T"
RAIL
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TELEPHONE SET
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ey

Fig. 14 — Utility Column instaliation
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POWER CORD
INSIDE WIRING —
CABLE IN | M i
CEILING
REMOVABLE SIDE COVER
{SNAP-ON TYPE)
/
INSIDE ‘
WIRING N
CABLE o AR
1% COLUMN
ADAPTER
COVER
AMPHENOL
CONNECTORS

]
451 908

il
D
X

i
Fi s,
A

Y
v

i

7

COLUMN BASE

MOUNTING CORD

TOCALL o
DIRECTOR

Fig. 15 — Typical Utility Column

{With Covers Removed)
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FALSE CEILING

SPACE
SoRouiT ; OUTLET BOX
T X 1. IF AMPHENOL CONNECTOR

T T0 BE CONGEALED USE A

STANDARD ~ ELECTRICAL
BOX.

. IF AMPHENOL CONNECTOR
TO BE LEFT EXPOSED ON
WALL USE A 4 IN. x 4 IN.
x 2-1/8 iN. BOX.

3. COVER PLATES WITH SLOT
IN BOTTOM.

ST T e,
>

&
)
L4

Fig. 16 — Conduit in Wall

INSIDE WIRING CABLE

PARTITION

SNAP-ON PANEL
OR GOVER

MIN 1-% IN. SQUARE
CLEAR SPACE

TO TEL SET
1-%2 IN. X 1 IN. OPENING

FOR PASSING

AMPHENOL CONNECTOR AMPHENOL CONNECTOR

Fig. 17 — Partition Design



BELL SYSTEM PRACTICES

SECTION 461-200-203CA
Issue G, October 1972
Bell Canada

Standard

HANDLING WIRE AND CABLE

1. INTRODUCTION

1.01  This section covers the general factors to be
conisidered when handling wire and cable
and terminating and identifying conductors.

1.02 This section is reissued to revise Fig. 1 to
show hand holes in the carton to provide
easier handling.

2. REMOVING WIRE OR CABLE FROM A COIL

2.01 To remove jacketed wire from the carton:
(1) Punch out perforated holes from carton.

(2) Place carton on floor and feed wire from
centre of coil (Fig. 1).

(3) Use small hole to tuck in wire after use of
coil.

TJUCK IN HOLE

HAND NHOLE
Fig. 1 — Feeding Jacketed Wire
2.02 To remove twisted wire from a coil:

(1) Place coil flat on floor so that inner end
will feed from coil in a counterclockwise
direction.

(2) Feed from centre of coil (Fig. 2).

Fig. 2 — Removing Twisted Wire

2.03 To pay out cable, remove cable from coil by
paying it off from outside of coil (Fig. 8).

Fig. 3 — Paying Out Cable

3. STRIPPING CABLE

3.01 To strip plastic-covered
cable:

(1) Slit end of cable sheath with diagonal
pliers for approximately 1 inch.

ingide wiring

(2) Locate nylon jacket-splitting cord under
sheath and wrap the cord around end of
long-nose pliers.

(8) Grasp cable with one hand. With long-nose

pliers in other hand pull nylon cord
through cable sheath. Keep pliers close to
jacket.

3.02 To strip braid or older plastic-covered in-

side wiring cable without jacket-splitting
nylon cord. Use ingide wiring cable stripper as
follows:

(1) Support cable between stripper and last
attachment,

© Bell Canada 1972

Printed in Canada
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(2) Angle tool to cable and insert point just 3.03 To strip lead-covered cable:
under outer covering.

(8) Pull stripper toward free end of cable (1) Score a groove around cable at butt marks
(Fig. 4). with a crimping knife.

(2) Cut deep enough so sheath will break when
bent.

(3) Slide section of sheath off free end of
cable.

(4) When a long length of sheathing is to be
removed, score in 4-inch lengths and re-
move each section.
Fig. 4 — Using Cable Stripper

4. SKINNING CONDUCTORS (STATION WIRE, BLOCK WIRE, AND CABLE), FIG. 5, 6,7, 8, AND 9

4.01 To remove the jacket and conductor in- (1) Grasp the end of the wire with one hand.
sulation from Z station wire proceed as Cut into wire with diagonal pliers at ap-
follows : proximately 4 inches from the end, deep enough

to severe (2) conductors only. (Fig. 5).

Fig. 5 — Skinning Jacketed Wire

Fig. 6 — Skinning Twisted Wire
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Fig. 7 — Skinning Flat Rubber Cordage

Fig. 8 — Skinning Conductors of
Inside Wiring Cable

(2) Grip the end of both conductors, as illu-

strated in Fig. 5, and pull at an approxi-
mately 45° angle to cable. Do not exert too
much pressure on diagonal pliers to avoid
cutting conductors. Rip approximately 6 in. of
cable jacket.

(3) Release pliers and grasp both conductors
with hand. Continue pulling until the
desired length of conductors are exposed.

(4) Cut off end portion at point of initial cut
in Step 1.

Fig. 9 — Skinning Conductors of
Lead-Covered Cable

(5) Remove insulation on conductors as shown
in Fig. 8.

4.02 To remove conductor insulation from

twisted wire proceed as follows:

(1) Untwist conductors from desired length
to be terminated. Hold at this point be-
tween thumb and index finger.

(2) Place conductor in groove on jaws of dia-
gonal pliers as illustrated in Fig. 6, squeeze
and pull in direction as shown. Repeat for
other conductors.
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5. TERMINATING WIRE AND CABLE CONDUCTORS, FiG. 10, 11, 12, 13, AND 14

® Hold wire properly to avoid catching in ey
threads of binding post. @

-
® Turn wire around binding post in same é—?

direction as the screw or nut is turned to

tighten.
® Avoid overlapping wire around binding
post.
® Keep insulation approximately 1/8 inch
from the washer. Fig. 10 — Terminating on Screw Terminal
CORD CONDUGTOR e e »\ﬁ
o \’ i i
THIRD WiRE ~—-‘,,§', 6« d H 3 (! Q‘ ')-LD))’
SECOND WIRE — = B 6TH WIRE J
&= TH WIRE
FIRST WIRE——‘i;v ZTH wire
3RD WIRE
2ND WIRE
1ST WIRE
42 or 44 Type 30 Type 31 Type
¥ o BB E o
 * 2 ¥ 3 Zu
- a o x o Zm
T & 5 5§ 5 28

66 Type
Fig. 11 — Terminating Sequence, Connecting Blocks

1ST WIRE
2ND WIRE
3RD WIRE
4TH WIRE
ND SIGNALING. GROUND WIRE ==
- e, LA R
‘ b R RE
. 15T SIGNAUNG GROUND M Z—
.
. / S St PLAIN WASHER
‘ PRONGED WASHER ~— £ g \STRAP TO NEXT PROTECTOR

$
4 f" 18T SIGNALING GROUND WIRE
£
) 3 PROTECTOR GROUND WIRE OR
=== RAP FROM PRECEDING PRO-

=
(=)
=
=
=

Fig. 12 — Terminating Sequence, Fig. 13 — Ground Connection Sequence
Distributing Terminal at Protector

PLACE GROUND WIRE UNDER WASHER
AND TIGHTEN LOCKNUT FIRMLY

Fig. 14 — Terminating Sequence, Ground Clamp



6. IDENTIFICATION OF TRACER

6.01 Means of identifying conductors are:

® Coloured threads in the insulation. Table
A).

® Coloured insulation.
® Tracer ridges in the insulation. Table B).

7. INSIDE WIRING CABLE COLOUR CODES

7.01 D inside wiring cable is available in light-

olive gray and ivory in pair sizes 6, 12, and
16. The following pair sizes are available in light-
olive gray only: 21, 25, 50, 75, and 100.

® The 6 to 25 pair sizes are layer construc-
tion. That is, one or more pairs are used
for the core and the other pairs are
wrapped around to form the cable.

® The 50 to 100 pair sizes are unit construe-
tion. That is. each cable is composed of 2 to
4 units of 25 pairs each with each unit
bound with a binder colour (Table C).

® Individual conductor insulation is iden-
tified by the even-count colour coding
scheme.

® See Tables D, E, F, and G for colour codes.

7.02 E inside wiring cable is a sheathless cable

intended for use in prewiring homes dur-
ing construction. It is available in six, twelve and
25 pair sizes.

Individual conductor insulation is identi-
fied by the even-count colour coding scheme. (See
Table D for colour codes).
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TABLE A
COLOURED THREAD
OR
SOLID-COLOURED INSULATION
Colour Number of Conductors
of

Tracer Pair Triple Quad
Red . ° L3
Green . . .
Yellow . .
Black °

7.03 Cable Wiring Power Plant is available in

gray in six pair size. It is intended for
use in bridging power plants to stations and
PBX systems. (See Table H for colour code).

TABLE B
RIDGED CONDUCTORS

Tracer Number of Conductorsi

Ridge Pair Triple
Double .
Single . .
Plain . .

TABLE C
BINDER COLOURS

Unit No. Binder Colour Pair

1 BL-W 1-25 |

2 0-W 26-50

3 G-W 51-75

4 BR-W 76-100
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TABLE D

CONDUCTOR COLOUR CODES
D INSIDE WIRING CABLE (LIGHT-OLIVE GRAY AND iVORY)*

Ring Tip Binder Color for
Pair Wire Wire 50, 75, and 100 Pairs
1 BL-W W-BL
2 | ow | w-o
I GW WG
4 | BRW | W-BR
5 | sw | ws
6 BL-R | R-BL |
7 O-R R-0
8 | GR R-G
9 BR-R R-BR |
10 SR RS
11 " BL-BK BK-BL
12 | 0Bk | BKO BL-W
13 | GBK | BXKG
14 BRBK | BK-BR |
15 S.BK BK-S
16 | BLY Y-BL |
17 | OY Y0
18 G-Y Y-G
19 BR-Y Y-BR
20 | SY Y-8
21 | BLV V-BL
S22 0-V V-0
|23 G-V e
24 BR-V | veBRr
25 SV Vs
26-50 Repeat First 25 Colours O-W
51-75 Repeat First 25 Colours G-W
76-100 Repeat First 25 Colours BR-W

# 21-, 25-, 50-, 75-, and 100-pair cable available in light-olive gray only.
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TABLE E TABLE F
CONDUCTOR COLOUR CODES CONDUCTOR. COLOUR CODES
D CABLE (BROWN OR IVORY)* STANDARD C CABLE*
n n n n n 1
Pair Ring Wire Tip Wire Pair Ring Wire Tip Wire
1 BL BB B
2 0 5 o
’ G W 3 G w
4 BR ’ T
5 s 4 __BR ]
6-10 R 5 _ Slate
11-15 Repeat First 1K 6 BL-W
y 5 Colours z ] 7 RL-O
M 8 BL-G w
- BL-W 9 BL-BR
L N 10 BL-S
28 G-W W T Tew T T
29 BR-W e
20 LW . 12,, . . Q:E e
31-35 R 13 _OBR | W
36-40 | Repeat Colours P’}E, N ]477 R QS -
41-45 26-30 Y 15 G-W
46-50 - v 16 G-BR w
51 BL-R 7| 6.8
b2 OR_ 18 BR-W
53 G-R W U e I
19 BR-S
54 BR-R e
55 SR B 20 1 sw | W
56-60 )
21-40 Repeat First
| 61-65 | Repeat Colours | BK | 41-60 20 Colours R
66-70 51-55 Y RK
71-75 v
6t R W _ | Repeat First | R-W
61-75 15 Colours
76 R W
* Manufacture Discontinued. L

+ Substituted for last pair in each cable.

Note: D inside wiring cable of 101-pair size is constructed with a red-

white pair (pair 101) in the center of four units. Each unit is
colour coded the same as the first 25 pairs in the 26 pair, D inside wiring
cable, as shown in the table above. Each complete unit of 25 pairs is
bound with a different coloured cotton binder.
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TABLE G

CONDUCTOR COLOUR CODES
D INSIDE WIRING CABLE (BEIGE}*

. . . . R Binder Color for 50,
Pair Ring Wire Tip Wire 75, and 100 Pairs
BL
2 0
3 G w
4| BR
5 S BL-W
6-10 R
1115 Repeat First BK
16-20 5 Colours Y
b
21-25 v
26-50 o-W
51.75 Repeat First G-W
I 25 Colours
76-100 BR-W
* Manufacture Discontinued.
TABLE H

CONDUCTOR COLOUR CODES
CABLE WIRING POWER PLANT (GRAY)

Pair Ring Wire Tip Wire
1 BL-1W BL-2W
2 O-1W 0-2W
3 G-1W G-2W
4 BR-1W BR-2W
5 S-1W S-2W
6 BL-1R BL-2R

8. PRECAUTIONS

8.01 When the cable has been kept in locations
where the temperature is close to freezing,

handle carefully and allow the cable
temperature before using.

170

to reach room

; 2= Do not use friction tape to hold coil of
Chemical reaction be-
tween friction tape and jacket of wire
or cable may cause a stain.

wire together.




BELL SYSTEM PRACTICES

SECTION 461-630-100CA
Issue D, March, 1970
Bell Canada

Standard

JACKS AND PLUGS

1. INTRODUCTION

1.01  This section covers the identification, in-

stallation, connections, and information on
fasteners for jacks, and the termination of wire
and cable thereon. It also includes the identific-
ation of plugs used with jacks.

1.02 Due to minor changes, marginal arrows
are shown.

2. JACK AND PLUG SYSTEMS — REQUIREMENTS

2.01 Normally, one telephone equipped with a

ringer is used in conjunction with a jack
and plug arrangement. When the telephone ar-
rangement is such that a ringer is not perman-
ently connected to the line, a Test Line Termin-
ation consisting of a QHM4A Lamp Indicator is
required as described in Section 501-250-900CA.

2.02 Hand telephone sets (those requiring a sub-

scriber set) and combined telephone sets
should not be used together in the same jack and
plug system.

2.03 Jack mounting should be uniform so that
plug insertions will be the same through-
out the customer’s premises.

3. JACKS AND PLUGS — IDENTIFICATION AND

USE

3.01 Jacks and plugs permit one or more tele-
phone sets to be used at one or more loca-
tions. They also permit the rapid disconnection

Fig. 1 —283B Plug

and reconnection of telephone service to ships,
boats, traing, ete.

3.02 Table A provides information on the selec-
tion, identification, and use of plugs.

3.03 Table B provides information on the selec-
tion, identification, and use of jacks.
TABLE A
PLUGS

No. of Plug
Principal | Con- Shown
Use duc- Type Color in
tors Fig.
-49
4 | 283B ch}z?g-so 1
Portable
Telephone
Sets 8 274A Gray-49 2
Ivory-50
Fixed
Locations
for Ships, | 5 Ipg ger9|  Brass 10
Boats,
Trains,
ete

Fig. 2 — 274A Plug

© Bell Canada 1970
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TABLE B

JACKS
Princinal ) T £ No. of .Iack. Furnished with
rxacs:lepu Location MZf:t;g Congu:tors Type Color Sho\'Nn in
Fig. Quantity Equipment
Gray-49 .
4 4 R
Baseboard 4 93A Ivory-50 2 Self-tapping Screws
1 498A Jack
Flush | Outlet Box 4 4974 | Grav-49 3 ! 43-type Bracket
Ivory-50 1 Coverplate
. 4 Metal Screws
Inside
Buildings Baseboard 5 1 Flush Coverplate
B Gray-49 :
Qutlet Box 8 391A Ivory-50 7 Mounting Screws
Portable Washers
Telephone Gray-
Sets 4 404B Ivf)ii’r-é?) 12 2 Wood Screws
Nonflush
Gray-49
8 392A Ivory-50 13 1 Metal Cover
493 A Jack (Modified)
4 Ki—.l6151, Aluminum 15 1 Aluminum Housing
. Nonflush ist 1 with Hinged Cover
Patios,
Terraces,
Breezeways,
Porches Cover
: . plate, Rubber
Flush Coverplate 4 [} T-10 Aluminum 11 1 Gasket, and Screws
Outlet Box 4 [ 111 Aluminum 11 1 Outlet Box
; Outdoors
Fixed at Flush 3 KS-8420 Brass 8 1 Cover
Locations Shi
for Ships, 18,
Boats, Boats,
Trains, ete | _vvharves, Nonflush 3 KS-8421 Brass 18 1 Cover
! Trains, etc

{¢] Not Bell Canada Standard

VJ001-0€9-19Y NOILDI3S



4. JACKS AND PLUGS — TERMINATIONS
AND CONNECTIONS

4.01 Connect only one wire or cable conductor
to screw terminals of jacks.

Jacks for Indoors and Patios — Connections

4.02 For 4-conductor jacks, connections should

be as indicated by the color designations
stamped adjacent to the terminals. The red con-
ductor should be connected to the terminal
designated R, etc.

Where jacks are used on 2-party selective,
dial message-rate lines and at tip-party
automatic ticketing stations, terminate the
green conductor of station wiring on black
terminal instead of on green terminal. A
corresponding change is required in the
associated plugs. This is required to pre-
vent fraudulent use of the telephone.

e For all types of 8-conductor jacks, see
Table C.

TABLE C

CONNECTIONS FOR 8-CONDUCTOR JACKS

Insid CorD .
nside Inside Wiring T‘?""'"f’l
Wire Cable Designations
Red Blue Red
1st Green White Green
Quad
Yellow Orange Yellow
Black White Black
Red Green White
ond | Green White Red-Red
Quad Yellow Brown Yellow-Yellow
Black White Black-Black

5. FLUSH-TYPE JACKS — INSTALLATION

5.01 The 391A, 493A and 497A jacks may be

flush-mounted in outlet boxes, baseboards
and panels. Fig. 8, 4, 5 and 7 show these mount-
ing arrangements.
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5.02 The 497A jack in outlet box (Fig. 8) is
mounted as follows:

1. Mount jack on 43A bracket with screws
furnished.

2. Connect station wire to block, and dress as
shown in Fig. 3.

3. Mount block-equipped bracket in outlet
box with screws furnished.

4. Mount coverplate with screws furnished.

Fig. 3 —497A Jack Mounted in Outlet Box

5.03 The 493A jack is installed in baseboard or
wall panel, as shown in Fig. 4, and as
follows:

1. Place front side of jack against baseboard
or other mounting surface at desired lo-
cation.

2. Mark outline of jack on surface.

3. Drill a lead hole in the center of the mark-
ed jack outline.

4. Drill a hole for jack with a 1-1/4 inch
station bit or equivalent, using lead hole.

5. Place jack in hole and mark locations for
mounting screws.

6. Drill mounting holes.
7. Connect station wire to jack.

8. Fasten jack, using screws furnished with
jack.

Fig. 4 — 493A Jack
Mounted
in Base-

board
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5.04 The 391A jack is installed in baseboard or
wall panel, as shown in Fig. 5 and as
follows:

1. Place coverplate against baseboard or other
mounting surface at desired location.

2. Insert the point of a pencil through the
coverplate screw holes and mark the cen-
ters of these holes on the supporting sur-
face.

3. Measure from center of holes and draw
rectangle as shown in Fig. B.

4. Bore holes within the corners of the rec-
tangle and remove material.

5. Connect station wire to jack.

6. Fasten jack to mounting surface with two
1/2 inch, FH bright wood screws.

7. Fasten coverplate with screws furnished
with jack.

2547

A B
T
Yo
1/5,,_,5 Yoo e Em&gfzs
o Sl ¥

OO

¢ [
BEVEL EDGES BORE 4 HOLES
AS REQUIRED %" OR %"

Fig. 5 — Method of Preparing Recess Hole for
391A Jack

5.05 This faceplate is used with 493A Type

jacks, in homes with concealed wiring.
—See section on concealed wiring for method of
mounting.

FACE PLATE 16B-42

MOUNTING
RING

Fig. 6 — 16B Face Plate
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5.06 The 391A jack in outlet box (Fig. 7) is
mounted as follows:

1. Connect station wire to jack, and dress as
shown in Fig. 7.

2. Mount jack in outlet box, using screws fur-
nished with jack.

3. Fasten coverplate on jack, using screws
furnished with jack.

Fig. 7 — 391A Jack Unmounted and 391A Jack
Mounted in Outlet Box

5.07 Install the KS-8420 jack at outdoor loca-
tions (for ships, boats, trains, etc) as fol-
lows (see Fig. 8):

1. Arrange for a 2-11/16 inch hole at desired
location.

2. Temporarily insert jack in hole and mark
fastener holes.

3. Remove jack and drill fastener holes.
4. Connect wire as shown in Fig. 9.

5. Secure jack to mounting surface with four
No. 8 RH brass wood screws or No. 8 RH
brass machine screws.

Fig. 8 — Installation of KS-8420 Jack
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Outdoor Flush-type Jacks

5.08
[

] e

For outdoor flush-type jacks, the T-10 out-
let cover and T-11 outlet box may be used.

Where a flush-type jack is desired in an
outdoor location, the weatherproof T-10
telephone outlet cover may be used (see
Fig. 11).

CAB TIRE CORD7

Fig. 10 — KS-8419 Plug
[*] o The T-10 outlet cover will fit any standard

7-10 COVER

RUBBER ) Y
GASKET = "

T-11 QUTLET BOX

[+] Fig. 1T — T-11 Outlet Box with T-10 Cover

=] « Where a more rugged waterproof-type out-
let box is required, a T-11 box may be used

with a T-10 outlet cover.

[*] Not Bell Canada Standard

[

size outlet box and requires a 43A bracket
to accommodate a 493 A jack. The outer sur-
face of both T-10 and T-11 have an alu-
minum finish.

The cover and box may be ordered as
follows:

Cover, Perfect-Line Manufacturing Com-
pany, T-10 (includes faceplate, gasket, 43A
bracket, and mounting screws)

Box, Perfect-Line Manufacturing Com-
pany, T-11

6. NONFLUSH-TYPE JACKS — INSTALLATION

6.01

1.

2.

Install 404B jack (Fig. 12) as follows:

Connect station wire to jack, and dress as
shown in Fig, 12.

Fasten jack to baseboard or other mount-
ing surface, using screws furnished with
jack.

Fig. 12 — Installation of 404B Jack
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6.02 Install 392A jack (Fig. 13) as follows:

1. Connect station wire to jack, and dress as
shown in Fig. 13.

2. Fasten jack to baseboard or other mount-
ing surface.

ENDS TO BE
REMOVED

[=] Fig. 14 — Modification of 493A Jack to Fit into
KS-16151, List 1 Jack (See Note 2, Pg. 7}

The 493A jack (Fig. 14) may be modified
to fit into the KS-16151, List 1 outdoor
jack as follows:

1. Mark ends of jack as shown in Fig. 14.

[ 6.03

2. Remove ends with hack saw.

6.04 Assemble and install the KS-16151, List 1
jack when used without conduit (Fig. 15
and 16) as follows:

1. Turn jack so that wire entrance hole faces
downward.

2. Fasten jack housing with two fasteners
(see Table D).

8. Run station wire through gland nut, fric-
tion washer, grommet, and through en-
trance hole into housing.

4. Connect wire to jack.

5. Assemble as shown, with hinge of cover at
top of jack.

[«] Not Bell Canada Standard
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6. If the cover spring should become inopera-
tive, remove the bottom locking screw and
replace the entire cover.

COVER ASSEMBLY

RETAINER SPRING

RETAINER RING

MODIFIED 493A JACK

GROMMET __..
LOCKING

SCREW FRICTION WASHER ™ " 4

GLAND NUT —.m

Fig. 15 — Assembly of KS-16151, List 1 Jack

SPRING OPERATED
FLAP-TYPE COVER

Fig. 16 — Typical Installation of KS-16151 Jack
Installed without Conduit

6.05 Assemble and install the KS-16151, List 1

jack when used with 1/2-inch conduit (Fig.

17) as follows:

1. Screw threaded portion of jack housing
into 1/2-inch conduit fitting. Screw other
end of conduit fitting on conduit.

2. Fasten jack housing with two fasteners
(see Table D).

Pull wire through conduit into fitting.
Connect wire to jack.

5. Assemble as shown, with hinge of cover at
top of jack.
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6. If the cover spring should become inopera- TABLE D

tive, remove the bottom locking screw and
replace the entire cover. FASTENING DEVICES FOR KS-16151, LIST 1 JACK

Surface Fasteners

1-1/4 in., No. 8 RH Galva-
Wood nized Screws

1-1/2 in., No. 6-8 Screw
Masonry Anchor or equiv. and 2 in.,
No. 8 RH Galv. Screws

3/16 in. Toggle Bolts

Hollow 4XL or 6S Wall Screw
Tile
Anchor
6.06 Install the KS-8421 jack (Fig. 18) as
follows:
Fig. 17 — Typical Installation of KS-16151 Jack 1. Mount jack as shown in Fig. 18. Connect
Installed on 1/2-inch Conduit wire to jack.

2. Fasten cover, using screws furnished with
jack.

4— DROP OR BRIDLE WIRE

KS$-8421 JACK

STATION PROTECTOR
(!F REQUIRED)

GROUND WIRE

1> IN. GALV. IRON RETURN BEND

DRIVE RING
3, IN. GALV. IRON CONDUIT (PREFERRED) OR USE
CROUSE-HINDS NO. CGB-193 CONNECTOR OR EQUIVALENT

’“ ] l i 1 iN. CABLE STRAPS FASTENED
! WITH 1 IN. ROOFING NAILS

S
APPROX. 6 FT ABOVE GROUND 1IN, NO. 14 R H GALV. WOOD scnsws/@/"
B

iN 10 - 143z IN. SCREW ANCHOR
1% IN. GALYV. IRON CONDUIT

1 IN. CABLE STRAP. ATTACH WITH
NO. 14 R H GALV. WOGD SCREWS IN
APPROVED SCREW ANCHORS OR WITH
OTHER APPROVED FASTENERS

iN. NO. < -

11/ 14 R H
GALV, WOOD SCREWS

Protect Ground Wire for a Oistance of 8 Ft. Above Ground with Ground Wire Mouiding.
Place Straps Approx. 4 Ft. apart. [f Pole is crooked place sufficient Straps te make
Mouiding conform te contour of Pole.

NOTE 1: When twisted Pair or Triple wire 1s used, place a tayer of Rubber Tape between the
Conductors where they enter the Rubber Pjug of the Connector so that when the
Connector Cap is tightened the Hole wili be effectively sealed.

NOTE 2: Jacks and Mounting for Outdoor Use are Not available Separately.

Fig. 18 — Typical Installation of KS-8421 Jack
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DROP AND BLOCK WIRING

SPLICING
CONTENTS PAGE 1.04 For convenience in describing splicing pro-
cedures covered in these instructions, the
. RAL ) ,
1. GENE 179 wires to be spliced shall be referred to as Pair
2. NICOPRESS SLEEVES . 179 NNo- 1 and Pair No. 2.
3. USE OF THE 17BA NICOPRESS TOOL . 179 2. NICOPRESS SLEEVES
2.01 Nicopress sleeves are single-tube sleeves
4. SPLICING DROP WIRE TO DROP WIRE 180 provided for use with the 17BA Nicopress
‘ Tool in splicing the insulated wires employed in
5. SPLICING TWISTED PAIR WIRE TO drop and block wiring work. The types and sizes
TWISTED PAIR WIRE . 182 of sleeves for such work and the diameters of
the conductors with which they are to be em-
6. SPLICING PARALLEL WIRE TO TWISTED . s
1 h 1 :
PAIR WIRE . 183 ployed are shown in the following table
7. BRIDGING PARALLEL AND TWISTED Nicopress Sleeve .
PAIR WIRES 183 Size Wire
Desig- Length Diameter
Type nation (In.) (Mils)
1. GENERAL
Straight 32A 34, or 1-14, 25 or 28
1.01  This section covers methods for splicing Straight 40B 1-1 40 or 45
drop and block wires using nicopress Straight 64B 1-14, 64
sleeves. Combination |82 x 40B 1-14 |25 or 28 to 40
: L . . Combination |40 x 64B 1-14 |40 or 45 to 64
1.02 This section is revised to introduce the Split 40B* 3, 25, 28 or
new method used in splicing NE drop wire. B | 40 Bridge
1.03  Observe the following general rules when Note: The letter in the size designation indi-

splicing insulated drop and block wires.

(a) Exercise care to avoid nicking the con-
ductors when removing the insulation.

(b

~

Thoroughly clean the skinned conductor
ends before inserting into the nicopress
sleeves.

(c) Splice tracer conductor to tracer conductor
and plain conductor to plain conductor.

(d) 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 practicable.

(e) Thoroughly tape all splices.

cates the groove of the 17BA Nicopress
Tool in which the sleeve is to be pressed.
The smaller outside groove of the tool
is designated A and the larger inside
groove is designated B.

*Press in the B groove of the tool in all
cases, and then in the A groove when
the conductor is 32 mils, or smaller.

3. USE OF THE 17BA NICOPRESS TOOL

3.01 The 17BA Nicopress Tool has been pro-
vided for pressing Nicopress sleeves. For

the description, care and maintenance of the

17BA Nicopress Tool see Section 081-750-107.

® Bell Canada 1972

Printed in Canada
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3.02 The joint in the wires being joined is

made by placing the Nicopress sleeve, into
which the conductors have been inserted, into the
proper groove of the tool and pressing the handles
until the jaws are brought together. This is re-
peated at a specified number of points along
the length of the sleeve.

4. SPLICING DROP WIRE TO DROP WIRE
401 Splice NE drop wire as follows:

(1) Prepare NE drop wire for splicing as out-
lined in 462-030-100. Separate the conduc-

tors for approximately 114 inches.

(2) Remove the jacket and insulation from

both conductors of Pair No. 1 for a dis-
tance of half the length of a Nicopress sleeve,
as illustrated below, exercising care not to
nick the conductors. Make sure that the ends
of the insulation on the conductors are even.
Clean the skinned conductors with either
diagonal pliers or abrasive cloth.

PAIR NO. 1

40B_NICOPRESS ~._
SLEEVE ey

=L - INSULATION
REMOVED

CAUTION: WHEN
TION FROM CONDUCTORS WITH THE
DIAGONAL PLIERS PULL AWAY FROM
BODY.

REMOVING  INSULA-

(3) Treat the conductors of Pair No. 2 as de-
scribed for Pair No. 1 in (1) and (2).

(4) Slip a 40B Nicopress sleeve over each

skinned conductor of Pair No. 1 up to the
indentation in the sleeve. Crimp each sleeve
lightly near midpoint to keep it from slipping
off.

PRESS SLEEVES LIGHTLY WITH THE
17BA NICOPRESS TOOL

40B_NICOPRESS
SLEEVE

(5) Match tracer conductors and insert con-

ductors of Pair No. 2 into the sleeves on
conductors of Pair No. 1 up to the indentation
in the sleeve. Crimp the sleeves lightly with
the 17BA Nicopress Tool to hold Pair No. 2
in place. (See below)

POINTS AT WHICH
PLAIN CONDUCTOR SLEEVES ARE CRIMPED = PLAIN CONDUCTOR

PAIR NO. 1 [ PAIR NO. 2

sToP e
TRACER CONDUCTORS

(6) Starting over the light presses made in

(4) and (5) above and ending approxi-
mately 1/16 in. from the end of the sleeve,
press each sleeve six times in the larger groove
of the Nicopress 17BA tool. One-half of the
total number of presses should be made at
equidistant intervals on each side of the indent-
ation at the mid-point of the sleeve as shown
in the following illustration. The pressing oper-
ations are facilitated if, after each press, the
handles of the 17BA tool are opened only
sufficiently to slide the tool to the location of
the next press.



408 NICOPRESS SLEEVE
T
RBOUT 1716 4 AFaBout 17167 a
4

6 PRESSES

(7) Straighten the spliced conductors and

determine whether they are of equal length.
If one conductor is shorter than the other.
lengthen it by pressing one or more of the un-
pressed portions of the sleeve, which are shown
in the previous illustration, until equalization
is obtained.

(8) Place a splice Separator between the two «
sleeves, and wrap both the sleeves and the
separator with two half-lapped layers of 34~
DR Tape starting and ending at the centre. The
DR Tape should overlap the jacket one inch at
each end. -

AREA TO BE COVERED WITH DR TAPE
[P ™ »

SPLICE SLEEVES
— 17

v I S K" ™ 5]
WW st

ZDROP WIRE L-SPLICE SEPARATOR

(9) Cover the DR Tape with two half-lapped «
layers of 34” black friction tape. -

EXTEND FRICTION TAPE 3/4” BEYOND
EACH END OF DR TAPE WRAPPING

e

(i) <3 3
TWO AALF-LAPPED LAYERS OF 3/4”

BLACK FRICTION TAPE
4.02 Splice NC drop wire as follows:

(1) Strip the outside covering from the end
of Pair No. 1 for a length of about 114 «

ISS. E, SECTION 462-200-200CA

inches with a braid stripper, as illustrated in
462-030-100. Separate the insulated conductors
as shown below.

- APPROX. 137 4 -
PAIR NO. 1 !

[ pavcremm

40B NICOPRESS SLEEVE

(2) Remove insulation from both conductors

of Pair No. 1 for a distance of half the
length of a 40B Nicopress sleeve as illustrated
in Para. 4.01 exercising care not to nick the
conductors. Make sure that the ends of the in-
sulation on the conductors are even. Clean the
skinned conductors with either diagonal or
abrasive cloth.

(3) Slip a 40B Nicopress sleeve over each

skinned conductor of Pair No. 1 up to the
indentation in the sleeve. Crimp each sleeve
lightly near midpoint to keep it from slipping
off.

(4) Treat the conductors of Pair No. 2 as de-
seribed for Pair No. 1 in (1) and (2).

(5) To complete the splice for NC drop wire,
proceed as described and illustrated in
Paras. 4.01 (5) through (9).
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5. SPLICING TWISTED PAIR WIRE TO TWISTED PAIR
WIRE

5.01 Use the following Nicopress Sleeves in
gplicing the types of twisted wires in-
dicated:

Type of Wire Nicopress Sleeve
Block Wire . ... .. ... L 32A
HD Drop Wire .. o 64B

5.02 Splice twisted pair drop wire to twisted
pair drop wire as follows:

(1) Remove the jacket and insulation from

both conductors of Pair No. 1 for a dis-
tance equal to one-half the length of the proper
size Nicopress sleeve as illustrated, exercising
care not to nick the conductors. Clean the
conductors thoroughly, using either Diagonal
Pliers or abrasive cloth. Make sure that the
ends of the jacket and insulation and also the
ends of the conductors are even.

PAIR NO, 1 sTOP
R

|- JNICOPRESS SLEEVE SEE
REMOVE BRAID AND/ PARAGRAPH 5.01.
INSULATION

(2) Place a Nicopress sleeve of the proper

size on each conductor of Pair No. 1, with
the ends of the sleeves touching the insulation,
and press each sleeve lightly with the 17BA
Nicopress Tool ag illustrated, to hold them in
place.

=
PaR N0 1 //\\

b

PRESS SLEEVES LIGHTLY
WITH THE 17BA NICO-
PRESS TOOL

/

(3) Remove the jacket and insulation from the
conductors of Pair No. 2 as described in

(1).

(4) Matching the tracer conductors, insert the
conductors of Pair No. 2 into the sleeves

on the conductors of Pair No. 1 so that the

insulation touches the ends of the sleeves. Press

182

each sleeve lightly with the 17BA Nicopress
Tool as illustrated, to hold the conductors of
Pair No. 2 in place.

POINTS AT WHICH

PLAIN conpucTag S EEVES A/?E PRESSED b1 At conpucTor

PAIR NO. 1 PAIR NO. 2

TRACER CONDUCTORS

(5) Starting over the light presses made in

(2) and (4) above and ending approxi-
mately 1/16 in. from the end of the sleeve,
press each sleeve the number of times and in
the groove of the 17BA Nicopress Tool speci-

Size of Size of Groove in Number of
Sleeve 17BA Nicopress Tool Presses
32A Small 4

64B Large 6

One-half of the total number of presses should
be made at equidistant intervals on each side
of the indentation at the mid-point of the
sleeve as shown in the following illustration.
The pressing operations are facilitated if, after
each press, the handles of the 17BA Nicopress
Tool are opened only sufficiently to slide the
tool to the location of the next press. Exercise
care in pressing 32A Nicopress Sleeves and in
disengaging the 17BA Nicopress Tool from
these sleeves to avoid bending the conductors
at the ends of the sleeves.
NICOPRESS SLEEVE

4 PRESSES FOR 32A NICOPRESS SLEEVE

6 PRESSES FOR 64B NICOPRESS
SLEEVES

(6) Straighten the spliced conductors and

determine whether they are of equal length.
If one conductor is shorter than the other,
lengthen it by pressing one or more of the un-
pressed portions of the sleeve, which are shown
in the previous illustration, until equalization
is obtained.

(7) Wrap each joint with a single half-lapped

layer of DR Tape as illustrated. A piece
of DR Tape approximately 2-14 in. long is
required for wrapping the 32A Nicopress Sleeve
and one approximately 4 in. long for wrapping



the 64B Nicopress Sleeve. Apply the tape
under a slight tension, which will about double
its original length, and remove the separator
as the taping progresses. Press the taped joint
firmly between the fingers to cement the layers
of the tape together.

EXTEND TAPE 3/4” BEYOND
~ j-/7] EAGH END OF SLEEVE

Py i

P
. T
- A%

OUTER (DARK) SIDE. | v
r\ INNER (LIGHT) SIDE OF

SINGLE HALF-LAPPED LAYER
OF DR TAPE T

OF DR TAPE
PE

REMOVE SEPARATOR AS
TAPE 18 APPLIED

(8) Wrap the entire splice with two reversed
half-lapped layers of 34 in. Black Friction

Tape as illustrated. Starting at the centre of

the splice, wrap to 3/, in. beyond one end of

the rubber tape, reverse, wrap to 34 in. beyond

the other end of the rubber tape, reverse, and

end the wrapping at the centre of the splice.

EXTEND FRICTION TAPE 3/4”

BEYOND ENDS OF DR TAPE
!

- i~
L S e ————
TWO REVERSED HALF-LAPPED LAYERS

OF 3/4” BLACK FRICTION TAPE

6. SPLICING PARALLEL WIRE TO TWISTED PAIR WIRE

CAUTION: Splice block wire only to unexposed
drop wire or to drop wire on the station side
of a fuseless protector.

6.01 Use the following Nicopress combination
sleeves in splicing the types of Wire in-
dicated:

Combination
Nicopress Sleeve

Types of Wires
_to be Joined
NE or NC Drop Wire

to Block Wire 32 x 40B
NE or NC Drop Wire
to HD Drop Wire 40 x 64B

6.02 Splice parallel drop wire to twisted pair
drop wire as follows:

(1) Prepare the parallel wire (Pair No. 1)

and the twisted pair wire (Pair No. 2)
splice the conductors of these wires, and apply
DR Tape to the joints as outlined in Paras.
4.01 (1 to 8) and Paras. 5.02 (1 to 7), respec-
tively. Press each sleeve the number of times

ISS. E, SECTION 462-200-200CA

and in the groove of the 17BA Nicopress Tool
gspecified in the following table:

Size of Size of Groove in Number of
Sleeve 17BA Nicopress Tool Presses
32 x 40B Large 4

40 x 64B Large 6

The appearance of the splice upon completion
of these operations is shown in the following

illustration.

EXTEND SINGLE HALF-LAPPED |AYER
OF DR TAPE 3/4” BEYOND ENDS

OF SLEEVES
PLAIN  CONDUGTOR T PLAIN CONDUCTOR
PAIR NO. 1 | W e M PAIR NO. 2
PARALLEL WIRE L TWISTED PAIR WIRE

!
TRACER CONDUCTORS

(2) Wrap the entire splice with two reversed

half-lapped layers of 34, in. Black Friction
Tape as illustrated. Starting at the center of
the splice, wrap to 3/ in. beyond the end of the
rubber tape toward the twisted pair wire,
reverse, wrap to 34 in. beyond the end of the
parallel wire braid, reverse, and end the wrap-
ping at the center of the splice.

TWGO REVERSED HALF-LAPPED LAYERS

g OF 3/4” BLACK FRICTION TAPE
TWISTED PAIR WIRE

PARALLEL WIRE |f<¢ HA

EXTEND FRICTION TAPE 3/4”
BEYOND END OF DR TAPE

EXTEND TAPE 3/4” BEYOND END
OF JACKET

7. BRIDGING PARALLEL AND TWISTED PAIR WIRES

7.01 Using the 40B Split Nicopress Sleeve,
bridge parallel Drop Wire to parallel drop
wire or Block Wire as follows:-

(1) Remove approximately 4 in. of jacket from
the through parallel drop wire, using a
Braid Stripper. Exercise care not to damage
the rubber insulation of the conductors.
ENLARGED SECTION
THROUGH A-A

e FIN OF RUBBER 1OINING
INSULATED CONDUCTORS

»il>

(2) Where the insulation of the two conductors

is joined by a fin of rubber, cut through
the fin by means of the Braid Stripper as
outlined, exercising care not to damage the

183
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insulation. Keeping the Drop Wire under ten-
sion facilitates this operation.

(a) Lay wire in groove of Braid Stripper

which is normally used for cutting the
jacket of Multiple Drop Wire, keeping the
guard raised in order that the wire may be
visible during the cutting operation. Center
wire over blade so that when a slight pres-
sure is applied upward on Braid Stripper
the blade can be distinguished between the
conductors.

(b) With blade in position between con-

ductors, increase upward pressure on
Braid Stripper and slowly draw it along the
wire until blade has cut approximately 1%
in. of the fin.

(¢) Remove Braid Stripper and separate
the conductors by hand for the remain-
ing length.

(3) Midway between the ends of the jacket

remove the insulation from each conductor
for a length of 74 in., exercising care not to
nick the conductors. Clean the conductors
thoroughly using Diagonal Pliers or abrasive
cloth.

(4) Cut evenly the end of the Drop Wire or
Block Wire which is to be bridged to the
through parallel drop wire.

(5) From the parallel drop wire which is to

be bridged remove approximately 214 in.
of jacket, separate the conductors and remove
approximately 34 in. of insulation in a similar
manner to that set forth in Para. 4.01 (1) and
(2).

(6) When Bridle Wire is to be bridged to the
through parallel drop wire, remove ap-
proximately 3/, in. of jacket and insulation
from the conductors in a similar manner to
that set forth in Para. 5.02 (1).
(7) Place a 40B Split Nicopress Sleeve on
each of the bare conductors of the through
wire. Match plain and tracer conductors of the
through and branch wire runs. Turn one of
the split sleeves on the through conductor so
the split is at the side. Then lift the sleeve
so the through conductor is at the bottom of
the elliptical bore. Insert the branch conductor
in the upper part of the bore. Repeat these
operations with the other conductor of the
through and branch wire runs.

BRANCH WIRE
THROUGH WIRE
4

_____[_____:f:'—__l______
. 40B  SPLIT NICOPRESS SLEEVE

(8) With the split in the sleeve toward the
tool, press the sleeve three times in the
large groove of a 17BA Nicopress Tool.

e

3 Presses

INSULATION AGAINST SLEEVE

(9) Cover each joint completely with a single

half-lapped layer of DR Tape and extend
the tape over the insulation of the through
conductor at each end of the joint for 34 in.
Cover the insulation of the branch conductor
with a second strip of DR Tape of 34 in. start-
ing at the far end of the split sleeve.

3/4” FROM END
3/4” IN FROM END OF SLEEVE
OF SLEEVE

DR TAPE



(10) Wrap the completed splice with two half-

lapped layers of 3, in. Black Friction
Tape as shown. Starting at the centre of the
splice, wrap to 3] in. beyond one end of the
jacket, reverse, wrap to %} in. beyond the end
of the jacket at the other end of the splice,
reverse, and end the wrapping at the centre
of the splice.

7.02 Proceed similarly when bridging Block
Wire to Block Wire, except that the jacket

cept € Jacxel

ISS. E, SECTION 462-200-200CA

of the through wire is to be removed for only
the same 74 in. as the insulation and the 40B
Split Nicopress Sleeve must be pressed in the
small groove of the 17BA Nicopress Tool after
pressing in the large groove.

3/4” BACK OVER JACKET

FRICTION TAPE
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DROP AND BLOCK WIRING
DROPS FROM OPEN AND RURAL WIRE LINES

1. GENERAL

1.01 This section covers methods of bridling to
open wire.

1.02 Thig information was formerly covered in

Section 625-240-200CA (G32.129.1) which
is canceled.

1.03 Fuseless protectors for stations will be
specified by service orders or other local
instructions.

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 outlined in 2.02,

2.02 Distribute from

follows:

(a) Crossarms Other Than DE Type: Dis-

tribute 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.

drops crossarms  as

(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 Wwith 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 dead-
end 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 cross-
arm. 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 (8-1/4 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

General

4.01 Terminate parallel drop wire at a 101B2
wire terminal and run twisted pair wire
betweeir the terminal and the open wire. Follow
this method when making new installations, re-
installations, rearrangements, and repairs.

4.02 If the drop is run with HD wire, the 101B2
wire terminal is not required, as this wire
may be connected directly to the open wire.

4.03 Locate the 101B2 terminal on pole side of

crossarm with lower edge 34 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 214 inches apart on other
crossarms.

Note: To avoid splicing out parallel drop
wires installed prior to placing the 101B2
terminal or to comply with distances speci-
fied in Part 7, the terminal may be located
between any pin positions.

4.04 The binding posts of the 101B2 terminal

will accommodate three parallel drop wires
and the bridle wire to the open wire. (The super-
seded 101B terminal will accommodate the same
number of drop wires).

© Bell Canada 1970
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Twisted Pair Wire between 10182

Drop Wire Hook attached ta terminal and open wire.

crossarm with 11 in. #18 RH
Galv, Wood Screw.

See 5.01 for
connections to
-~ open wire

Drop wire to clear
existing or future end wire
placed on crossarm beiow.

_~Extend insulation of
drop wire into fermiral.

\\(OIB Wire fermingl. Attoch with two
1in No. 10 RH Golv. Wood Screws.

“Rubber grommet

Fig. 1 —Where Drop Wire Is Distributed from
Crossarms Other than DE Type

- Drop Wire Hook at!ached
to crossarm with 114
i / 18 R T, ood” Screw
3 -

See 5.01 for
connections
toc open wire

) t, i

% in. Drive Rings

(Twnsted Pair Wire between }
101B2 terminal and open wire. ‘ ‘.\‘

Fig. 2— Where Drop Wire Is Distributed from
a Higher Crossarm on a Pole
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4.05 Terminate twisted pair wire under the bot-

tom washers on the binding posts, and the
first parallel drop wire between the second and
third washers and so on.

4.06 If four drop wires are to be bridged to the
same open wire, install two 101B2 ter-
minals and bridle from each terminal to separate
bridging sleeves or bridging connectors spaced
approximately 2 inches apart on the open wire.

4.07 Install 33 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 101 B2 terminals. Install addi-
tional rings as required to limit ring spacings to
approximately 20 inches.

408 TUse B bridle wire for bridling between

101B2 terminals and open wire except
where the use of 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 insu-

lator ping follow the general wiring
method specified for single crossarms, locating
the 101B2 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.

Crossarms Equipped with Insulator Pins

4.10 The wiring arrangement on crossarms
equipped with insulator pins is illustrated
in Fig. 1, 2, and 3.

Twisted Pair Wire between
101B2 terminal and open
wire.

1018 Wire Terminal. - Attach
with two 1 in. #10 RH Galv.
Wood Screws.

Drop wire to dear——" ‘
existing or future end wire Drive Hogk on M smaoth curve.
placed on crossarm befow. face or back

of pote. N

Fig. 3 —Where Drop Wire Is Distributed
from a Pole



411 Crossarms Equipped with Deadend
Brackets (Fig. 4).

101B2 Wire Terminal, Attach
with two 1 in. #10 RH

Place terminals at a distance Galv, Wood Screws.

that the corner will clear

Twisted Pair Wwe betwee
1018 terminal and
open wire.

12\\ . m
L!

4
VSee 5,01 for

connections to
open wire.

[ Orop Wire
to building.
Drop Wire Hook attached \
with 1% in. #18 RH Galv. |
Wood Screw. )i

Deadend
Bracket.

o
Slack wire in a
smooth curve.

Fig. 4 — Wiring Arrangement on DE Crossarms
Not Having Back Braces

412 The wiring arrangement on DE crossarms
equipped with back braces is illustrated
in Fig. 5 and 6.

A T

Slack 10182 Wire Terminal
Drop_ Wire (wire in a fAttach with two 1 in. No. 10

Distribute l smooth R.H. Galv. Wood Screws

trom either end curve
of Crossarm

Deadend Brackets

P
////

/ % m Drive

ol Y2 in
brop Wire
attached wlth 11/2 in,
No. 18 R.H. Ga

side when distributing

drop from pole

- Drive Hook on field or road
Wood Screws \

Fig. 5 — For Not More than Two Drops Use 101B
Wire Terminals Placed on tine Wire
Side of Crossarm

1SS E, SECTION 462-240-200CA

B Back Brace
PR —

s g,

M ""*WW@E

Drop Wire Hook
attached with 1% in. Noi8 RH
Galv. Wood Screw.

Slack wire in a
smooth curve

Bridging Sleeve
Dead End Brackets
/

Drop Wire
Distribute
from either
end of
crossarm

i
|
|
|
5
g in. Drive Ring v/t

Fig. 6 —For More than Two Drops Use a 104B
Wire Terminal Mounted on Pole
6 Inches Below Arm

413 At double crossarms equipped with dead-

end brackets, follow the general wiring
method shown in Fig. 4, locating the 101B2 ter-
minal 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
illustrated in Fig. 7 and 8.

See 5.01 for connections
to open wire,

10182 Wire Terminal.
Attach with two 1 in.
#10 RH Galv. Wood
Screws.

Drive Hook,
Twisted Pair Wire

Drop Wire to building.\

Slack wire in a smooth curve.

4 in. Drive Ring.  Place additional
rings approx. 2 ft. apart if
terminal is located higher or
lower than shown,

Fig. 7 —Where Pole Brackets Are Located
on Opposite Sides of Pole
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5.01 for connections

+¢

Drop Wire
to building.

%4 in. Drive Ring. Place additional
il “rings approx. 2 ft. apart if

terminal is located higher
lower than shown,

301B2 Wire Terminal,
Attach with two 1 in
#10 RH Galv.

Wood Screws. Locate terminal as close as

practicable to open wire.

Fig. 8 —Where Pole Brackets Are Located
on Same Side of Pole

4.15 Poles Equipped with Deadend Brackets

(Fig. 9)

Deadend Brackets

s Drive Hook on field or
street side of pole

Bridging Sleeve

2 S
i 2in
Drop Wire

Wrap around
line wire s
—
Slack wire in a
smooth curve
Py

101B2 Wire Terminal on same
side as drive hook. Attach
with two 1 in. No. 10 R.M.
Galv. Wood Screws,

— Second Wire Terminal

ted on D

Fig. 9 —Where Lines Are Ter

Brackets Attached to Face or Back of a Pole

190

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 illustrated in Fig. 10, 11,
and 12,

Make 134 loose wraps of
wire around line wire

Twisted Pair Wire

Fig. 10 —Where Line Wires Are Tied
te Pin-Type Insulators

DE Crossarm shown. Follow same

general mathod where ¢ Deadend
Brackets are instalied on double
crossamms.

54 in. Drive Ring.

Twisted Pair Wire

Bridging sieeve

Fig. 11 —Where Line Wires Are Terminated
on Deadend Brackets

Make 1% loose wraps of bridling 3in.
, wire arounﬂne wire.

y

Bridging sleeve:
Twisted Pair Wire

Note: n cases of double crossarm construction,
place the bridging connectors in the
span and not between the crossarms.

Fig. 12 — Where Line Wires Are Terminated
on Pin-Type Insulators



5.02 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 623-030-103CA where open wires
vibrate to such an extent as to cause breakage of
twisted pair wires at bridging points or to pro-
duce 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, a length of Z block wire not less than

034H Splice Sleeve
(Block Wire not shown) --109 x 036 Aluminum
N

Bridging Sleeve

Note: 1. Crimp H Splice Sleeve to D Block Wire
with Sleeve Pressing Tool, and flatten ridges
2. Insert .034H Spiice Sieeve with D Block Wire
in 109 x 109 B Aluminum Bridging Sleeve.
3. Crimp Bridging Sleeve with Q Groove of
QC Nicopress Tool.
Do _Not Use Sleeve Rolling Tool

Fig. 13 — B Aluminum Bridging Sieeve

ISS E, SECTION 462-240-200CA

2 feet shall be used between the drop wire and
open or rural wire in accordance with the ex-
amples in Fig. 18 through 17. Bridging to 109
size steel wire or 104 size copper steel wire may
be made with a 109 x 036 Galvanized Bridging
Sleeve.

Note: Z Block Wire shall have at least one right
angle bend in it.

. Drive Ring centered between Line Wires.
- I Block Wire between Wire Terminal

and Line Wire.

’/1018 Wire Terminal

_AOIB Terminal

Z Block Wire between Wire Terminal
/s . "
/ and Line Wire

i
L?G in. minimum-{
-2 £t minimum-—--+|

Fig. 14 — Open Wire on Crossarm

1?21



Fig. 15 — Open Wire on Brackets, Same Side of Pole
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SECTION 462-240-200CA

~~Place Drive Ring in
center of Line Wires,

and Line Wire

ft.

minimum

Z Block Wire between Wire Terminal

| “Place Drive Ring in
center of Ling Wires

P,

{Z Block Wire between
" Wire Terminal and
Line Wire.

2 ft. minimum

'

Fig. 16 — Open Wire on Brackets

Drop Wire to pole attachment

Vinyl Tape
5 Wraps

Z Block Wire between Wire Terminal
and Line Wire.

Note: Bridle C and NEZ Rural

Wire in similar manner

Fig. 17

2t \‘
;minimuml i

®in. .
minimum !
\

18




BELL SYSTEM PRACTICES

SECTION 462-300-200CA
Issue D, October, 1972
Bell Canada

Standard

DROP AND BLOCK WIRING

POLE AND GUARD ARM ATTACHMENTS

1. GENERAL

1.01 This section covers methods of installing
the drive hook, guard arm, and guard arm
hook, and of running drop wires from guard arms.

1.02 This section is reissued to revise Fig. 1.

2. LOCATING DRIVE HOOK

2.01  Locate drive hook on pole preferably below

the strand where drop wires can be placed
with proper clearances above ground and from
foreign wires and trees. This applies particularly
to runs from span clamps and pole-to-pole runs in
order to avoid whipping of the drop wire against
strand and cable.

2.02 Locate drive hook above the strand where

necessary to provide proper clearances.
The distance from the strand to the drive hook
may be varied to meet the conditions encountered,
observing joint use clearances.

2.03  Drive hooks may be located both above and

below the strand on the same pole where
necessary to meet the conditions involved. They
may also be located on the cable side as well as on
the face or back of the same pole, provided un-
obstructed climbing space is maintained on jointly
used poles.

3. INSTALLING DRIVE HOOK

3.01 Hold the drive hook with one hand until it

is driven well into the pole in order to pre-
vent it from being dislodged when struck with
the hammer. When placing more than one drive
hook on the same side of the pole stagger the hooks
as shown in Fig. 1. Try to obtain greater than the
minimum vertical separation between hooks, par-
ticularly for paralleling drops.

T
[

MINIMUM DISTANCE |
o

MINIMUM |
DISTANGE :

Ve

.

APPROX. 17

Y
‘1 g . y
{DRIVE HOOK /
" STAGGERED DRIVE HOOKS APPROX. 1”
WHEN INSTALLED ON FACE OR BACK  T0 AVOID SPLITTING THE POLE WHERE
OF POLE OFFSET STAGGERED HOOK  REQUIRED TO PLACE TWO OR MORE DRIVE

TOWARDS CABLE SIDE. HOOKS CLOSE TOGETHER ON THE SAME
SiDE OF POLE.

Fig. 1 — Drive Hooks Installed in Pole

3.02 If the diameter of the pole is less than 5

inches, a 5/16-inch lead hole, approximately
3 inches deep, shall be provided for the drive hook
to avoid splitting the pole, particularly if the hook
is installed near the top of the pole. On such poles,
a vertical separation of about 3 inches shall be
provided between drive hooks installed on opposite
sides of the pole. A lead hole shall algso be provided
where difficulty is experienced in driving the hook
into hard poles. Drill the lead hole with a 5/16-
inch by 7-1/2 inch installer drill in a bit brace or
with a 5/16-inch magonry drill in a drill holder.

4. CAPACITY OF DRIVE HOCK
General

4.01  The maximum number of drop wires that

may be attached to one drive hook varies
according to the directions of the spans and the
available space on the hook.

Note: If a drop wire spans in two directions
from a drive hook placed in the face or back
of the pole, the number of attachments that
may be made to one drive hook is expressed
as the number of spans instead of the num-
ber of wires.

© Bell Canada 1972
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SECTION 462-300-200CA

Drive Hook Installed in Fuce or Back of Pole

4.02 Where the drive hook is installed in the

face or back of the pole the maximum num-
ber of spans (not wires) that may be attached to
the same drive hook is shown in Table A.

TABLE A
MAXIMUM ALLOWABLE NUMBER OF SPANS (NOT WIRES) FROM A
SINGLE DRIVE HOOK INSTALLED IN FACE OR BACK OF POLE
DIRECTIONS Paralieling Crossing Not Crossing Tota!
OF SPANS Pote Line Highway Highway Alfowable
AXIMUM 9 2 i !
,\fl\‘Ul\gFBER 1 2 3 6
SPANS 2 ! 2 5
3 0 ] 3

Example: By reading across the table, a
maximum of two spans paralleling the pole
line, one span crossing the highway, and two
spans not crossing the highway may be
attached to the same drive hook.

Drive Hook Installed in Cable Side of Pole

4.03 In runs along the lead, the maximum num-

ber of wires (not spans) that may be
attached to a drive hook installed in the cable side
of the pole is four in cases where there is no pull
on the pole, where the pull is against the pole, or
where the pull away from the pole is 4 inches or
less as defined in Fig. 2. Where the pull away from
the pole is more than four inches, the maximum
number is three drop wires.

4.04 A maximum of four drop wires from span
clamps may be attached to a drive hook
installed in cable side of a terminal pole.

Fig. 2 — Showing Pull on Pole

5. INSTALLING GUARD ARM

5.01 Install guard arm as shown in Fig. 3.

.., USE LEAD HOLES IN SIDE
: OF ARM AGAINST POLE FOR
I \* DRIVE RINGS. 17

2
¥ X 4” CARRIAGE It \
BOLT. NUT ON GPPOSITE
SIBE OF GUARD ARM.

HOLES FOR GUARD
ARM HOOKS.

‘ (LENGTH) IN CABLE SUSPENSION

b X 2147 SQ, WASHER
UNDER HEAD AND NUT OF BOLT.

\\

T GUARD ARM BRACE \
W
17 X 432" DRIVE SCREW.—;Q}

NOTE: IN PLACING BRACE PROCEED AS FOLLOWS:

(1) FASTEN BRACE TO GUARD ARM
(2) BEND TO APPROXIMATELY MIDDLE OF FACE OR BACK OF POLE.
(3) FASTEN T0 POLE.

Fig. 3 —Guard Arm Installed

6. INSTALLING GUARD ARM HOOK

6.01  The guard arm hook is used in connection

with attaching drop wires to guard arms
and to crossarms other than the DE type. At a
guard arm, install hook in one of the holes pro-
vided at the ends of the arm, following the order
covered in Para. 8.01. At a crossarm, it is neces-
sary to bore a 9,/16- or 34-inch hole for each hook.
Locate the hole as covered in Section 462-240-
200CA. (See Fig. 4.)

’( ) < - GUARD ARM

9/16” X 1-34"

GUARD ARM HOOK »+7 T "GALY. ROUND WASHERS

Fig. 4 — Guard Arm Hook Installed

6.02 Use the drop wire hook instead of the

guard arm hook on the DE crossarm. The
drop wire hook should also be used instead of the
guard arm hook on crossarms other than the DE
type, except where more than two drop wires must
be attached to the same hook or where a clearance
hole is provided in the crossarm for a guard arm
hook. Install drop wire hook on crossarm as cov-
ered in Section 462-240-200CA.



7. CAPACITY OF GUARD ARM HOOK

7.01 A total of five drop wires, in any direction,
may be attached to one guard arm hook.

8. RUNS FROM GUARD ARM
Distributing from Guard Arm tfo Building

8.01 Distribute drop wires from a guard arm as
shown in Fig. 5 and 6.

8.02 Attach drop wire c]amp to guard arm hook

by passing wire tail of clamp over hock.
Pass drop wires through the hook unless the hook
is congested. Run wires on guard arm and pole in
a neat manner with sufficient slack so that there
will be no strain or sharp bends at rings, hooks,

and clamps.

GUARD ARM [
HOOK -

PLACE 78" DRIVE RINGS SO
THAT WIRES WILL NOT 7

TOUCH MAIN CABLE.

el
ONE-EIGHTH OF POLE CIRCUM- if{ 4

FERENCE AND NEVER LESS THAN
27 BETWEEN DROP WIRES AND
EIE)ECTRIC LIGHT THROUGH
BOLT.

\
L stug oF TerminaL
:1 LOCATED ON CABLE

WIRING RUN TO CABLE ,‘ SIDE OF POLE.

TERMINAL, SEE 8.0

USE HOOKS [N END HOLES FOR
SUPPORTING WIRES RUNNlNG
ALONG THE LEAD. TH
FERABLE ORDER FOR PLACING
HOOKS IS INDICATED AS 1, 2.

PLACE 78” DRIVE RINGS IN THE
PROVIDED LEAD HOLES LOCATED
ll/a’ FROM BOTTOM OF GUARD
ARM.

{

- C2 1
[_ p-% AL ASKJ s & A — iﬂ&ﬂ&,,,,
T e 4w T 1w 7T

Fig. 5 — Cable Terminal Mounted on Cable
Side of Pole

I1SS. D, SECTION 462-300-200CA

GUARD ARM

HOOK < e

CLAMP

PLACE 7~ DRIVE RINGS SO .
THAT WIRES WILL NOT TOUCH -~
MAIN CABLE.

i Epie- L. APPROX g&'
il
T

* STUB OF TERMINAL
LOCATED ON FACE
OR BACK OF POLE.

WIRING RUN TO CABLE
TERMINAL, SEE 8.02.

Fig. 6 — Cable Terminal Mounted on Face or
Back of Pole

8.03 Where brackets and knobs previously in-

stalled on guard arm are in a servicable
condition, drop wires may be distributed from
vacant grooves of the knobs. Not more than one
drop shall be attached to an S Knob.

Balancing Load on Guard Arm

8.04 When installing or rearranging drop wires,

it may be necessary to place and distribute
from a new guard arm hook at the opposite end of
the guard arm instead of using an existing hook,
in order to balance the load.

8.05 When removing dead drops, the arrange-

ment of the remaining drops may cause ex-
cessive strain on one end of the guard arm.
Rearrange the drops in so far as practicable to
equalize the strain, such as by moving drops from
one guard hook arm to another.

8.06 When a number of drops are attached to
the same building, it may be desirable to
distribute from both ends of the guard arm in
order to equalize the strain, provided that the re-
quired climbing space will not be obstructed.
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D ARM HOOK
DROP WIRE
VI UARD ARm 1O GUARD ARM HOOK
; HOOK s
— he s Ll A
R e e e B
STRAND. (GABLE .
OMITTED FOR CLARITY.) -

GUARD ARM -

DRIVE RINGS

Fig. 7 — Drop Wire Run Along Llead from
Guard Arm to Guard Arm

STRAND (CABLE

GUARD ARM OMITTED FOR CLARITY) DRIiVE HOOK
o eSS :
..~ GUARD ARM .
DROP WIRE b DROP WIRE -
DRIVE RINGS DROP WIRE CLAMPS

Fig. 8 — Drop Wire Run Along Lead from
Guard Arm to Pole

Guard Arm-to-Guard Arm Run

8.07 When it is necessary to run along the lead
from guard arm to guard arm or from

guard arm to pole, dead-end both ways using drop
wire clamps as illustrated in Fig. 7, 8, and 9.

GUARD ARM

HOO!
DROP WIRE
CLAMP

Fig. 9 — Wiring at Intermediate Guard Arm
for Run along the Lead



BELL SYSTEM PRACTICES

SECTION 462-300-205CA
Issue B, March, 1962
Bell Canada

Standard

DROP AND BLOCK WIRING
STRAND ATTACHMENTS

CONTENTS PAGE

I. GENERAL . . . . . . . . . . . 197
2. PLACING C SPAN CLAMP ON SUSPEN.-

SION STRAND OF LASHED AND RING

SUPPORTED CABLE . . . . . . . . 197
3. RUNNING DROP WIRE FROM C SPAN

CLAMP TO POLE . . . . . . . . . 197
1. GENERAL
1.01  This section covers the installation of the C

Span Clamp on the cable suspension Strand
of both lashed and ring supported cable and also
methods of running Drop Wire from the span
clamp to the pole.

This section is reissued to delete referenceq
to reuse of old span clamp on suspension
strand of ring supported cable and reuse of B
Span Clamp on suspension strand of lashed cable.‘_l

1.02

1.03 Span clamps should be used only when it is
impractical to string the subscriber’s drop
directly from a pole. Some of the conditions which

will necessitate the use of span clamps are:

(a) Right of way difficulty in crossing private
property.

(b) Avoidance of trees in placing subscriber
drops.

(c) Where Guard Arms would otherwise be
necessary to provide pole climbing space.

(d) Where a number of attachments to mason-
ry building can be avoided.

(e) To avoid interference from clothes lines
and other obstructions.

2. PLACING C SPAN CLAMP ON SUSPENSION
STRAND OF LASHED AND RING SUPPORTED
CABLE

2.01 Loosen the nut of the ¢lamp until the jaws
open sufficiently to admit the suspension

strand. Place the clamp on the strand in a verti-

C Span Clamp on Strand
(Cable omitted for clarity)

/C Span Clamps.

K \ Hook facing building

to be served

Drop Wire
Clamps

cal position with the hook facing the subscriber’s
building to be served. Take up on the nut with a
Lineman’s Wrench or P side Cutting Pliers until
the clamp is firmly bolted on the strand. On lash-
ed cables, position the C Span Clamp between
adjacent crossings of the Lashing Wire over the
top of the strand.

2.02 Where C Span Clamps are placed on 2200
pound strand supporting lashed or ring-
supported block cable, it will be necessary to place
a serving of 45 Mil C Steel Lashing Wire on the
strand before installing the clamp. The wraps
ghould be spaced about !4 inch apart and cover
about a 3-inch length of strand. After the clamp
is bolted on the wire wrapped strand, break off
the excess length of wire serving falling outside
the ends of the clamp. On lashed block cable, pro-
tect the cable sheath under the clamp with 3 wrap-
pings of Lashed Cable Support as shown in Para.
3.03 in connection with the use of C Span Clamps.

3. RUNNING DROP WIRE FROM C SPAN CLAMP TO
POLE

3.01 Place not more than two (2) drop wires
between the C Span Clamp and the pole

or guard arm attachment.

® Bell Canada
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3.02 Where the distance between C Span Clamp
and Cable Suspension Bolt is over three
(3) feet, support the drop wire run as indicated
below. Use the uppermost Drop Wire Clamp on
the hook of the C Span Clamp to support the
drop wire span to the pole in order to obtain maxi-
mum separation between drop wireand cable.

(a) On Spans to Drive Hooks on Pole

Spans To Drive Hooks
(Cable omitted for clarity)

Building  Span -

N
P

/1
Approx. 2 in.

\‘\

Wiring run if L |Wiring run if term

terminal is is located on the face

located on the or back of pole.

g?m‘fm:'de Use upper Drop
Wire Ctamp for

run to pole.

Building  Span -

(b) On Spans to Guard Arm on Pole
Spans To Guard Arm
(Cable omitted for Clarity)

~ Guard Arm

G Span Clamp

Wising run if terminal m
is located on cable u'
side of pole ,:
, Slack  wire
, placed in a
smooth curve

| 4 the second drop is to be
" installed iater in this dir-
ection, the same span

i clamp may be used /
"
is

w | Wiring run if terminal
located on face or back
of pote

Attach Drop Wire to pole instead of
Guard Arm where required ground
clearance can be obtained.

Siack wire placed in
a smooth curve

Use upper Drop Wire Clamp
for run to Guard Arm.

3.03 Where the distance between C Span Clamp

and cable suspension bolt is three (3) feet
or less, support the drop wire span as indicated
below.

(a) With Lashed Cable

C Span Clamp Within Three Feet of
Cable Suspension Bolt
(Lashed Cable)

l

Cabie

Suspension

Thread wire through
k of C Span Clamp
ated at midpoint o

Slack wire
placed in a
smooth curve.

\ Preferably not more than 20 in. from
Cable Suspension Bolt.

May be increased to 3 ft. wnere neces-
sary to provide climbing space or clear-
ance from trees.

\é;\//\

(b) With Ring Supported Cable

C Span Clamp Within Three Feet of
Cable Suspension Bolt
(Ring Supported Cable)

| Cabie
Thread Drop Wire ﬂxspensicn Bolt
through support or
through Gable Ring -

if used. N

Slack wire placed in
a smooth curve

Preferably not more than 20 in. from
Cable Suspension Bolt,

May be increased to 3 ft. where necessary to
{Jrovnde climbing space or clearance from
rees



BELL SYSTEM PRACTICES

SECTION 462-350-213CA
Issve B, May, 1970

Bell Canada

Standard

DROP AND BLOCK WIRING
FASTENING AND EQUIPPING FIRST ATTACHMENTS OF

DROP WIRE RUNS TO BUILDING

1. GENERAL

1.01  This section specifies:

o The rules to be followed in planning drop
‘Ni‘f(;‘ runs +0 hirildinog

5 6 SULAIngs

¢ The methods of fastening and equipping
first attachments

® The fastener to be used on various type sur-
faces.

1.02 Clearances over public and private swim-

ming pools are not covered by Safety Codes
or other practices. However, for reasons of safety,
sanitation, and appearance, aerial drop wire
crossing over swimming pools should be avoided.

1.03 The attachments to be used in any installa-
tion depend on a number of factors, such as:

® Number of drops to be placed
o Angle at which drop approaches building

o Insulated or noninsulated attachments.

1.04 Drop wire attachments for use on all types
of walls are listed in the Section entitled
Attaching Devices for Walls.

1.05 The use of insulated or noninsulated at-

tachments is covered in the section entitled
Station Protection Required for Various Condi-
tions of Plant and Exposure.

1.06 In order to obtain secure attachments and

to avoid damage to building surfaces it is
essential that the specific instructions covered in
the section entitled Attachments and Fasteners,

Description of Surfaces Encountered, be followed.
Of particular importance are the clearance and
lead holes for fasteners.

1.07 When attaching galvanized attachments on

buildings with aluminum siding in highly
corrosive areas (industrial and marine) observe
the following:

® Apply a coating of antirust and antiseize
compound to the siding at the point of
contact to prevent corrosive action.

It is possible for foreign voltage to be
present on buildings covered with
metal siding. Test siding with Z Volt-
age Tesler before starting any work.

1.08 After making a lead hole on buildings with

metallic or vinyl siding, apply a sufficient
amount of rubber silicone base sealant or strip
seal compound over the hole to provide a moisture
proof sealant around the shank of the angle screw
or drive ring when installed.

2. RULES

2.01 In planning drop wire runs to buildings ob-
serve the following instructions:

(a) Locate the first building attachment so that
the drop span will have the required clear-

ance from light or power wires, trolley wires,

other foreign wires, and metallic objects.

(b) Locate the first building attachment so as

to avoid tree interference, keeping in mind
the future growth of existing trees. It is prefer-
able to make a longer wire run on the building
if by so doing the trees can be cleared.

(¢) Locate the first building attachment so that
the drop span can be placed with adequate

sag.

(d) Where practical, locate the first building
attachment, when two or more drop wires to

a building are involved, preferably at the same

© Bell Canada 1970
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point, bearing in mind that the locations of the
initial and subsequent attachments should be
such as to provide satisfactory wire runs in the
span and on the building.

(e) Where practical, locate the first building

attachment so the drop wire will make a
direct vertical run to the last attachment, pro-
vided that the drop wire in the span would have
adequate clearance from trees, would not be ob-
jectionable if it crosses adjacent property, or
would not cross portions of vacant lots on which
buildings are likely to be erected.

(f) Where practical, locate the first building

attachment so that ice and snow falling
from the roof will not strike the drop wire. If
the drop wire in the span must pass under the
sloping part of a roof, make the first attach-
ment as near the eaves as possible.

e SLACK WIRE IN A
CLOSE WIRE CLIP MOOTH _CUR
FIRMLY ON WIRE ST
WITH SIDE CUTTIN Do
OR EQUIVALENT, PLIERS v ‘

© % BEAR AGAINST oRO

£
i P
NOTE: AUGN ANGLE SCREW SO THAT
L OF DRCP WILL NOT TEND
TO TURN 1T.

Loop OF CLAMP SHALL NOT

(g) Locate the first attachment so that anchors

will not be placed less than 10 inches to a
corner or top of a wall, except in turning cor-
ners.

(h) Do not make any holes in metallic siding
for attachments, without the approval of
the supervisor and customer.

(i) Locate attachments in metallic and vinyl
siding within 1 inch below the lip of the
upper clapboard.

3. TYPICAL FIRST ATTACHMENTS TO BUILDINGS
AND STEEL STRUCTURES (Fig. 1 through 9)

3.01 Tables A, B, C, and D list anchoring de-
vices of first attachments used on various
surfaces,

3.02 Table E lists equipping information for first
attachments.

CLOSE WIRE CLIP
FIRMLY ON WIRE
WITH SIDE CUTTING, g
_or EQUIVALENT PLIERS

< APPROX. 132"

LOOP OF CLAMP SHALL NOT/.
BEAR_AGAINST DROP WIRE

Fig. 1—First Attachment, Angle Screw (Drop Wire Run in Horizontal Direction on Building)

" APPROX. 1w —'gv

CLOSE WIRE CLIP FIRMLY ON : :
WIRE WITH SIDE CUTTING, ORZ: .|

EQUIVALENT, PLIERS

STKNOBT - e
5/16 IN. ANGLE SCREW - S
/ LOOP OF CLAMP SHALL NOT
/ BEAR AGAINST DROP WIRE

., NOTE: ALIGN ANGLE SCREW SO THAT
: PULL oF ‘DROP WILL NOT TeND

Fig. 2 — First Aﬂuchment

Angle Screw (Drop

Wire Run in Vertical Direction on Building)
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"CLOSE WIRE CLIP FIRMLY ON WIRE WITH

LOOP OF CLAMP SHALL NOT
SIDE GUTTING OR EQUIVALENT PLIERS BoAR RGAINST DROP W,R7

ANGLE NOT OVER 30°

1

¥

L00P OF GLAMP SHALL

ot S KNOB——
BEAR AGAINST DROP WIRE

CLOSE WIRE CLIP
FIRMLY ON WIRE
WITH SIDE GUTTING,
OR EQUIVALENT, PLIER:

w

PROVIDE SLACK WIRE IN THE
FORM OF A SMOOTH CURVE

 HORIZONTAL [ VERTICAL . ) —
BUILDING RUN ! ’ BUILDING RUN i PROVIDE SLACK WIRE IN THE
B P — FORM OF A SMOOTH CURVE
DROP WIRE_HOOK i e
Fig. 3 —First Attachment, Drop Wire Hook Fig. 4 —First Attachment, S Knob

- LODP OF CLAMP SHALL NOT
BEAR AGAINST DROP WIRE

5/16 IN. X 3 IN. GALV,
FH STOVE BOLT

5/16 IN. X 2 IN. GALV.
FH STOVE BOLT

5/16 IN. x 3 IN. GALV.
FH STOVE BOLT

Fig. 5 — First Attachment, House Bracket (Drop Wire Run in Vertical Direction on Building)
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WOOD SHINGLE OR CLAPBOARD

LO0P OF CLAMP SHALL NOT
BEAR AGAINST DROP WIRE

5/16 IN. X 3 iN. GALV.
FH STOVE BOLT

Fig. 6 —First Attachment, House Bracket (Drop Wire
Run in Horizontal Direction on Building)

LOOP OF CLAMP SHALL NOT
BEAR AGAINST DROP WIRE

LOOP OF CLAMP SHALL NOT
BEAR AGAINST DROP WIRE

DROP WIRE HOOK Jate

- ’ % 5/16 IN. X 1IN, FH
g " "GALV. MACH. SCREW

) i

5/16 IN. X 2 IN. GALV,
FH STOVE BOLT

Fig. 7 —First Attachment, Corner Bracket
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D INSULATOR SUPPORT IS PROVIDED
WITH 3/8” CLEAR HOLE. S KNOB
MAY BE ATTACHED WHEN REQUIR-
ED. C INSULATOR SUPPORT IS

PROVIDED WITH 1/2 IN. TAPPED
HOLE. 2-3 KNOBS MAY BE ATTACH-
ED WHEN REQUIRED

"D INSULATOR
SUPPORT

S KNOB

D & C INSULATOR
SUPPORTS ARE EQUIPPED WITH 10-24 ¢
TAPPED HOLES FOR M BRIDLE RiNGS &

AGAINST BEVELED
SIDE OF NuT

FLAT SIDE OF KNOB /

Fig. 8~ First Attach t D or C Insulator Support

7/16 IN, X 1 IN, GALV., ROUND
WASHER AND
* SHAKEPROOF LOCK WASHER

: * SHAKEPROOF LOCK WASHER e ’
: *5/16 (N. - 18 GALY. MACH, SCREW "

DROP WIRE HOOK .

* 5/16 IN. GALV. STOVE
BOLT WITH SQ. NUT

STEEL SUPPORT

" DIAMETER

TYPE SIZE OF SUPPORT
INCHES

L - Ure Y 170 2 1% to 3

% THESE ITEMS ARE FURNISHED : e };g i i:u g
L JERERER 0

WITH THE SIGN BRACKET.

Fig. 9 —First Attachment, Sign Bracket, 170 Type
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TABLE A
FASTENERS FOR DROP WIRE HOOK

Fasteners
Wall Type - Remarks
Quantity Type
Wood Siding, Shingle, 1 2-in. No. 18 RH Drill clearance hole to avoid
Metallic Siding, Vinyl galvanized wood screw splitting the siding. Place
Siding 15 x 1Y, in. washer between

wall and drop wire hook. Place
screw in studding.

Stucco on Wood 1 Z-in. NO.' 18 _RH ] Place screw in studding.
galvanized wood screw

Rigid Composition 2-in. No. 18 RH Drill clearance hole to avoid
Shingles galvanized wood screw splitting shingle.

Locate anchor in center of
Masonry or

R : 5/16-in. by 1-3/4-in. brick.

%ubstdrltlal Brick ! hammer drive anchor Second drop wire hook should

eneer . .

be 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 -ml. o od od w tween bricks. Penetrate wood
Thickness) galvamized wood scre backing approximately 1 inch.
. . Place 7/16 in. by 2-in. galvan-
Hollow Tile 1 5/16-in. by 5-in. ized square washer between

RH galvanized toggle bolt wall and drop wire hook.

* Do not use corner or top row of bricks.

TABLE B
FASTENERS FOR S KNOBS
Attach- Fasteners
Wall Type ment R Remarks
Knob | Quantity Type
Wood Siding, Shingle, g 1 2-1/2 in. No. 18 FH Drill clearance hole to avoid
Metallic Siding, Vinyl galvanized wood screw splitting the siding.
Siding Place screw in gtudding.
Stucco on Wood S 1 3-in No. 18 FH Use 3-1/2 If necessary
galvanized wood screw in. to penetrate
studding.
Rigid Composition g 1 3-1/2in. No. 18 FH Drill clearance hole to
Shingles galvanized wood screw avoid splitting shingle.
Thin Wall Brick Veneer 7-in. or 4-1/2 in. No. ijsmsc’f::wz}e‘i"“i};icize
(Less Than 3-3/4 Inch | S 1 18 FH galvanized L
; Penetrate wood backing
Thickness) wood screw X .
approximately 1 inch.
. . Place flat side of S knob
Hollow Wall S 1 5/16 m.'by 5in. RH againsgt bolt head.
galvanized toggle bolt
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FASTENERS FOR HOUSE BRACKETS
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Fasteners
Wall Type Remarks
Quantity Type
Wood Siding, Shingie 3 2-in, No. 14 RH Drill clearance hole to avoid
Metallic Siding, Vinyl galvanized wood screws gplitting the siding.
Siding Place screw in studding.
Stucco on Wood 3 2172 m..No. 14 RH Place screw in studding.
galvanized wood screws
Rigid Composition o 3-in. No. 14 RH Drill clearance hole to avoid
Shingles © galvanized wood screws splitting shingle.
Masonry or Substantial 5 1/4 in. by 1-1/4 in.
Brick Veneer hammer drive anchor
Thin Wall Brick Veneer 6-in. No. 14 RH Pass screw through the seam
(Less Than 3-3/4 Inch 2 alivanize d wood screws between bricks. Penetrate wood
Thickness) g backing approximately 1 inch.
1/4in. by 3 in. or 4 in.
Hollow Wall 2 RH galvanized toggle bolt

TABLE D

FASTENERS FOR CORNER BRACKETS

Wall Type

Remarks

Wood Siding, Shingle
Metallic Siding, Vinyl
Siding

Drill clearance hole to avoid
gplitting the siding.
Place screw in studding.

Stucco on Wood

Place screw in studding.

Rigid Composition
Shingles

Drill clearance hole to avoid
splitting shingle.

Masonry or
Substantial Brick
Veneer

Thin Wall Brick Veneer
(Less Than 3-3/4 Inch
Thickness)

Pass screw through the seam
between bricks. Penetrate wood
backing approximately 1 inch.

Hollow Wall

Fasteners
Quantity Type
2-in. No. 14 RH
2 .
galvanized wood screws
9 2-1/2in. No. 14 RH
galvanized wood screws
3-in. No. 14 RH
2 .
galvanized wood screws
2 1/4 in. by 1-1/4 in.
hammer drive anchor
6-in. No. 14 RH
2 :
galvanized wood screws
9 1/4in. by 3 in. or 4 in.
RH galvanized toggle bolt
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TABLE E

EQUIPPING DROP WIRE ATTACHMENTS WITH § KNOB, OR DROP WIRE HOOK

Equipped with

170 Type

galvanized machine screw

Attachments S Dr‘op Hardware Remarks
Knob Wire
Hook
Angle 5/16 in. 1 Place flat side of knob
Screw 2/81 Nut furnished against bevelled side of
/8in. nut.
5/16 in. by 2 in. FH Place flat s'lde of first
1 . knob against house
galvanized stove bolt
bracket.
House . . Place flat side of knob
Bracket 2% 5/16 m.'by 3 in. FH against bevelled side of
galvanized stove bolt nut
1 | B/18in. by 1in. FH Obtained locally.
galvanized machine screw
1 5/16 in. by 2in. FH Place flat side of knob
galvanized stove bolt against corner bracket.
Place flat side of top knob
o 5/16 in. by 3 in. FH against bolt head and
Corner galvanized stove bolt place nut against flat
Bracket side of lower knob.
1 | 8/16 in. by 1 in FH Obtained locally.
galvanized machine screw
D 1 5/16in. by 2 in. FH Place flat side of
galvanized stove bolt .
second knob against
Insulator 9 3/8in. by 3 in. bevelled side of nut.
Supports galvanized machine bolt
D . .
y | B/16in by 1in. FH Obtained locally.
C galvanized machine screw
Machine screw and lock
. . . washers furnished. Ob-
Sign Bracket, 1 5/16 in. by 8/4 in. RH tain 7/16 in. by 1 in.

galvanized round washer
locally.

* Locate one knob above and one knob below bracket.




4. FIRST ATTACHMENTS ON LOW BUILDINGS

4.01 Parts 4, 5, and 6 provide information on

typical first attachments on low buildings
using house fixtures provided by customers to
obtain necessary ground clearance for drop wire.

4.02 Where house clearance fixtures are re-

quired but have not been provided or where
joint use of a fixture is impracticable, refer the
matter to your supervisor.

4,03 Where clearance fixtures are provided but

the required minimum ground clearance
for drops cannot be obtained, refer the matter to

rops ¢ L 0¢ ODL eq, reler t

your supervisor.

5. PRECAUTIONS

5.01 Observe the following precautions when
planning attachment to a subscriber-owned
clearance fixture.

(a) Avoid climbing on roofs of subscriber
premises,

(b) Before making attachment, inspect fix-

tures, but do not make an attachment if
there is any doubt as to the strength or firm-
ness of the fixture.

(¢) On joint-use fixtures observe location of

the power service drops in order to avoid
body contact. Wear insulating gloves and Z
Protective Cap when making attachment to the
fixture. Obtain a separation of at least 1 foot
between telephone and power wires.

ISS. B, SECTION 462-350-213CA

(d) When handling asphalt shingles, care
should be taken as they become brittle in
cold weather.

6. CLEARANCE FIXTURES AND METHODS OF
ATTACHMENT

6.01 Figs. 10 through 14 show types of clearance

fixtures commonly provided by subscribers
and the recommended methods of making drop
wire attachment. Where other types of fixtures
are provided and different methods of making
drop wire attachments are required, local in-
structions should be issued.

7. 123A% PROTECTOR MOUNTED ON POWER STACK

7.01  The 123A1 Protector can be attached to
the power stack only in areas with a multi-
grounded electrical system.

7.02 The power stack must be tested with the
Z Voltage Tester before proceeding with
work operations.

7.03  Observe location of the power service drops

in order to avoid body contact. Wear in-
sulating gloves and Z Protective Cap when
making attachment to the fixture. Obtain a
separation of at least 1 foot between telephone
and power wires.

The 123A1 Protector should be mount-
ed on the power stack only on buildings
in areas where a water pipe is not
available as a first choice ground.
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27 STEEL CONDUIT PIPE

l" /(PROVIDED BY SUBSCRIBER)

~5/16” - 18 GALV.
~ MACH, SCREW
{FURNISHED WITH

SIGN BRACKET)

TELEPHONE
| DROP WIRE_

Fig. 10 —Drop Wire Attached to Power Fixture

TELEPHONE DROP WIRE

DROP WIRE CLAMP

! DROP WIRE HOOK

27 x 27 x 1/8”
GALV. STEEL ANG

LE
(PROVIDED BY SUBSCRIBER) —

H %" DRIVE RINGS ‘=

Fig. 11 —Drop

E DROP WIRE CLAMP

T 1
i
i

Wire Attached to 2-Inch Angle Iron
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POWERr W'R_ES‘ 2 STEEL CONDUIT PIPE

TELEPHONE
DROP WIRE

i DROP WIRE HOOK 20 x 47 .
=8 S . forovineD ‘B SusscriBR)
o - g DROP WIRE HOOK

T TELEPHONE Y
’ DROP WIRE
el L WSS \
§ WIRE CLAMP e ? ; S
. 47 x 47 - WOOD DROP WIRE CLAMP A
(PROV]DED BY SUBSCRIBER -

£ DROP WIRE CLAMPS

Fig. 12 — Drop Wire Attached to Subscriber Pole : T

Fig. 13 — Drop Wire Attached to 2-Inch by
4.inch Wood Beam
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2~ STEEL CONDUIT PIPE
(PROVIDED BY SUBSCRIBER)

5/16” - 18 GALV.

MACH. SCREW (FURNISHED
WITH SIGN BRACKET)

TELEPHONE
DROP WIRE

DROP WIRE CLAMP ¥

DROP WIRE HOOK

Fig. 14 — Drop Wire 123A1 Protector Attached fo
Power Fixture
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DROP AND BLOCK WIRING

FASTENING AND EQUIPPING INTERMEDIATE AND LAST

ATTACHMENTS FOR DROP AND BLOCK WIRE RUNS ON BUILDINGS

1. INTRODUCTION

1.01 This section specifies:

The methods of fastening and equipping
intermediate and last attachments.

The fastener to be used on various types
of walls.

The methods of running drop and block
wire on building walls and structures.

.

The methods of running drop and block
wire inside of buildings.

The rules to be followed in planning drop
and block wire runs on buildings.

1.02 The attachments to be used in any instal-
lation depend on a number of factors, such
as:

@ Number of drops to be used.

Type of surface to be attached to.
@® Insulated or non-insulated attachments.

2. GENERAL

2.01 The M bridle ring is a closed type ring.

A machine screw 10-24 thread is provided
at one end for use with insulator supports or B
beam clips.

2.02 The B beam clip can be used with drive

rings or machine threaded bridle rings to
support drop wires on structural framework for
intermediate attachments.

2.03 The l4-inch L drive rings are equipped

with nails 14 inch longer than those used
in regular similar sizes. They are intended for use
on building walls covered with thick siding mat-

erials through which adequate penetration can-
not be obtained with regular rings.

2.04 When using ladders to install attachments,
observe precautions covered in Division 081.

3. RULES

3.01 In planning drop and block wire runs on
buildings, observe the following rules:

Caution: 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 mulliple line wire with
a 123A1A protector. Block wire may be used
on the station side of protector.

(a) Rules applying to both drop and block wire
runs.

(1) Plan the wire run so that the locations

of the points of entrance and of the
station protectors, where the latter are re-
quired, will conform to the rules covered in
the Section entitled Station Protection, In-
stallation.

(2) NC, and NE drop wires and Z and X

multiple drop wires working out of
metal sheath cable shall be supported on un-
insulated building attachments on all types
of building walls. (Where station protection
is required, the Z and X multiple drop wire
shall be fully protected with fuseless pro-
tectors.)

(3) Drop wires connecting to open wire cir-

cuits, however, shall be separated from
flammable building walls such as wood,
stucco on wood, or metallic siding on wood
and supported on insulated building attach-
ments.

© Bell Canada 1972
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(4) Locate the first building attachment for

drop wire and the attachments for block
wires so that the wires will have the required
clearance above highways, driveways, walks,
private property, roofs, etc.

(5) If it is necessary to cross or parallel

electric conduits, radio wiring, rain
spouts, or other obstructions on buildings,
obtain the required separations as outlined
in Section 620-220-011.

(6) Do not run wires in front of signs or so

as to interfere with fire escapes, clothes
lines, awnings, shutters, hoists, doors, ete.
Make adequate allowance for the normal
movement of such devices.

(7) Do not place wire runs on walls which
are likely to be built against in the near
future.

(8) Do not run wires diagonally on a build-

ing, except in the short lengths required
to change the direction of the run from hori-
zontal to vertical, etec.

Caution: It is possible for foreign voltage to be

3.02

present on buildings covered with metal sid-
ing. Test siding with Z voltage tester before
starting any work.

The following rules shall be observed only
in so far as practicable, since it may be

impracticable in some installations to follow all
of these instructions as well as those given
in 3.01.

(a) Rules applying to both drop and block wire

212

runs.

(1) Locate the wire run with a view to

permanency and accessibility. Avoid lo-
cating the run at an excessive height. Where
it is impracticable to use a ladder or one is
not available, attachments may be placed
from windows. Install such attachments as
near the preferred locations as safety
permits.

(2) Do not make attachments to chimneys
as the fastenings may be insecure or may
result in property damage.

(3) On building walls finished with stucco,
rigid composition shingles, thin-wall
brick veneer, and similar materials, locate
attachments on wood trim if practicable and
if the trim is sufficiently substantial to pro-
vide adequate support for the drop wire.

(4) Locate the wire run preferably on the
rear and side walls of a building.

(5) Locate horizontal runs above the reach

of the public, particularly children.
(6) On a brick building with a stone founda-
tion, establish the run on the brick wall
rather than on the rough stone of the founda-
tion.

(7) Avoid attaching to tin, sheet metal, and
materials requiring frequent repairs or
renewals.

(8) Avoid locating wire run on intermediate
buildings that are in a deteriorated con-
dition or are of a temporary nature. In such
cases, it is preferable to install aerial spans
between well-built permanent buildings.

(9) Select a run where the wires will be ag
free as practicable from mechanical
injury.

(10) Locate the run so as to require the mini-
mum length of wire and as few turns as
practicable.

(11) Locate the wire run so as to avoid light

and power wires and so that it will
encounter a minimum number of other
obstructions.

(12) Locate attachments so that anchors will

not be placed closer than 10 inches to
the corner or the top of a wall, except in
turning corners.

(13) Establish a vertical run preferably in

the angle formed by intersecting walls
if this would not increase the length of the
run appreciably.

(14) Where ice conditions are severe, avoid
locating vertical wire run within 2 feet
of a leader (down spout).



3.03 When establishing a wire run on a building

wall where cable has been placed, the wire
run should, in general, parallel the eable run. If
practicable, rings installed in conjunction with
the cable clamps should be utilized for such runs.

3.04 Reuse an existing block wire at a rein-
stallation wherever practicable. Inspect
the wire carefully and if necessary:

(1) Tighten all loose rings and replace missing
rings.

(2) Remove excess slack in run.

(3) Place protection where necessary around
leaders, electrical conduits, and other ob-
structions.

(4) If theinsulation is weatherworn to such an

extent as to indicate that the service is
likely to be impaired in the near future because
of low insulation, replace the portion which
would be likely to introduce trouble.

(5) Remove strings or other foreign matter
which may detract from wire run appear-
ance.

3.05 A large number of bridle wires in a ring

run is uneconomical; where the number
exceeds six, call the attention of your supervisor
to the condition in order that the question of
placing block cable may be considered.

4. SPACING OF ATTACHMENTS

4.01 Space drop wire attachments 9 feet or less

ISS. B, SECTION 462-350-214CA

apart on horizontal runs and 12 feet or
less apart on vertical runs.

4.02 Space block wire attachments 4 feet or less
apart on horizontal runs and 8 feet or less
apart on vertical runs.

4.03 Place additional attachments as required

to keep exposed wires terminated at fused-
type protectors from touching flammable
surfaces.

4.04 Where windows are available for making
attachments on vertical runs, place an
attachment at each floor.

4.05 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.

4.06 When paralleling cable is placed on a
strand, use cable rings for block wires.

5. WIRE CARRYING CAPACITIES OF DRIVE RINGS,
BRIDLE RINGS, AND INSULATED SCREW EYES

5.01 Table A indicates the type and size of
bridle rings, drive rings, and insulated
screw eyes to be used under various conditions.

5.02 Table B indicates the drop, block, and
multiple drop wire capacity for drive
rings, bridle rings, and insulated screw eyes.

5.03 Table C indicates the fastener to be used
on drop and block wire attachments on
various types of walls.
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TABLE A
TYPE
TYPE AND ULTIMATE SIZE OF WIRE RUN 7 BRIDLE DRIVE INSULATED
RING RING SCREW EYE
In runs where not more than six bridle . . .
wires will be required 1-1/4 in. 5/8 in. 5/8 in.
In runs where more than six bridle 11/4 7/8 1i
wires will be required -1/41n. 1n. .
Algsgistributing terminals 16 pairs or 1-1/4in. 7/8 in.
In runs where bridle rings with machine M
screw shanks are required bridle ring
TABLE B
MAXIMUM NUMBER OF WIRES
TYPE OF RING OR
INSULATED SCREW EYE SIzZE NC OR NE MULTIPLE
DROP WIRE BLOCK WIRE DROP WIRE
1/2 and 1/2 L* 2 3 0
Drive Rings 5/8 6 9 1
7/8 16 22 2
Z Bridle Rings 1-1/4 16 22 2
M Bridle Ring 1-1/4 16 22 2
* 0
Insulated Screw Eyes 5{8SSairédLEf 161 1

* L represents longer shank.
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TABLE C
FASTENERS FOR DROP AND BLOCK WIRE ATTACHMENTS

FASTENER TYPE OF
ATTAGHMENT QUANTITY TYPE CONSTRUCTION REMARKS
1/2in. 1 3/1§ in. x 7/8 in. hammer
drive anchor
. 5/8 m and 1 1/44in. x 1 in. hammer Masonry or
D'r1ve 7/8in. drive anchor Substantial
Rings brick veneer
. 1/4in.x1-1/21in.
1/2in. L 1 hammer drive anchor
Z
Bridle 5/8 in. 1 5/8 in. x 6-3/4 in. Brick Veneer
Rings
. A B beam clip Angle irons,
M Bridle Rings 1 insulator support I beams, etc.
Locate screw ap-
2-1/2 in. No. 10 RH Exposed wood- proximately 1 in.
1 alvanized wood screw work (outdoors) above bottom
C Knob g shingle or
(used only where clapboard.
fused protectors 1 2 in. No. 8 RH Exposed wood-
are required) wood screw work (indoors)
1 8 in. NO'. 10 RH Stucco on wood
galvanized wood screw
1in.No. 8 RH
1 galvanized wood serew | ppick
in a No. 10 plastic
anchor
E Drop Wire Clamp .. T Locate screw ap-
Wood siding or proximately 1 in
lin. No. 8RH shingle and ’
1 i ized d Metallic sidi above bottom
galvanized wood screw eta 1cd51 ng shingle or
on woo clapboard.
1 3/16-in. x 3-in. toggle Hollow tile
bolt

Note: The L type is equipped with longer shank.
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6. INSTALLING DRIVE RINGS, AND Z BRIDLE RINGS

6.01 Drive rings (with suitable masonry fas-
teners) should be used wherever metal
rings are permitted by the Practices. Z Bridle
rings may, however, be sustituted for drive rings
on brick veneer under the following conditions:

(a2) Where point of drive-ring nail would ex-
tend beyond the wood frame of a building,
contractor’s shanty, ete.

(b) Where it is likely that clothing would
catch on drive rings installed in narrow

At a allava

passageways, alleys, ete.

(¢) Where property owner objects to drive
rings.

(d) Where drive rings are likely to split wood-
work.

(e) In situations where Z bridle rings can be
used to better advantage than drive rings.

Wear eye protection when drilling holes
or driving masonry fasteners into
masonry or brick walls.

7. PLACING Z BRIDLE RINGS AND INSULATED
SCREW EYES

7.01 Place Z bridle rings and insulated screw

eyes where run is horizontal, so that the
opening is at the top. On bends, the opening shall
be at the outer side of the bend.

7.02 Where a wire run turns an outside corner
of the supporting structure, place bridle
rings or insulated screw eyes as shown in Fig. 1.

ABOUT 4

inches
o
. o
N S
E L :
F\ Vil ot ,i I BRIDLE
/ RING

o7 BLACK FRICTION
: TAPE

Fig. 1 — Z Bridle Rings
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8. INSTALLING INSULATED SCREW EYES AND
C KNOBS

8.01 Insulated screw eyes should be used in

place of drive rings or Z bridle rings on
drops where fused station protection is required
and where the building walls are flammable mate~
rial such as wood, stucco on wood, and metal
siding on wood.

8.02 The C knob may be used as an intermediate
attachment where not more than two wires
are to be placed.

9. EQUIPPING AND INSTALLING W LEADER BRACKET

9.01 The W leader bracket is a metal strap
designed to be installed over small ob-
structions such as pipes, rain spouts, etc, on
walls. The bracket will clear obstructions ex-
tending five inches from wall surfaces. The W
leader bracket has a single-tapped hole in the
center for equipping it with an M bridle ring.

10.. EQUIPPING AND INSTALLING INSULATOR SUP-
PORTS AND B BEAM CLIPS ON STEEL STRUCTURES

10.01 The B, C and D insulators support and the
B beam clip are used to secure inter-

mediate attachments to I beams, angle irons, ete.

10.02 The B, C or D insulators support may be
equipped with an M bridle ring.

10.03 The B beam clip may be equipped with an
M bridle ring or a 5/8 or 7/8 inch drive
ring.

10.04 B, C or D insulator supports are secured
to steel structures by tightening set screws.
They may be used on flanges up to 1 inch thick.

10.05 B beam clips are held secured by spring

tension of the clip. They can be used on
flanges ranging from 1/8 inch to 1/2 inch thick.
On thick flanges, the B beam clip may require
driving into place with a hammer.

Avoid personal injury by protecting
eyes and hands when installing clip.
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11. INTERMEDIATE ATTACHMENTS ON BUILDINGS are close enough together so that there is no
appreciable sag in the line. Snap the chalk line

11.01 In order to locate a line for the straight squarely against the wall.

run, either horizontal or vertical, a chalk
line may be stretched between two points of the
run and line snapped against the wall. When 11.02 Typical drop and block wire runs using
locating ring run in this manner, insure that the a variety of attachments are shown in
chalk line is tight enough and that points selected Fig. 2 through 5.

L e

DRIVE RING OR INSUL /
e Sehew eve B

2 LAYERS OF 3 IN.
H BLACK FRICTION TAPE

4 IN. T0 & IN. FROM CORNER AS
REQUIRED TO AVOID SEAM OF BRICK

WIRE GUARD OR
FRICTION TAPE

WIRES SHOULD NOT: g
CONTACT T™C KNOB (USE ONLY
BUILDING WHERE FUSED PRO-

TECTION IS REQUIRED)

[CLOSE WIRE cLp
FIRMLY ON WIRE

WITH CUTTING,
OR EQU IVALENT, PLIERS

Fig. 2 — Intermediate Building Attach ts at OQutside Corners

APPROX. 2 IN. TO 4 IN,, LO-

|
CATING RINGS IN CENTE
BRICKS R oF

INSULATED SCREWS EYES {USE
ONLY WHERE FUSED PROTEC-

TION IS REQUIRED) DRIVE RiNGs

Fig. 3 — Intermediate Building Attachments at Inside Corners
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DRIVE RING

DROP WIRE HOOK "
MAY BE USED FOR,
MAKING TURN FOR
NOT MORE THAN
TW0 DROP WIRES

DROP WIRE ONLY

INSULATED SCREW EYE
(USE ONLY WHERE FUSED
PROTECTION 1S REQUIRED) :

Fig. 4 — Intermediate Building Attachments to Change Direction of Wire Run

DRIVE RINGS
S or 7 IN.

— 3 T ¥ 70 % IN. *

Fig. 5 - Intermediate Attachment—B Beam Clips for
Use on Metal Structures
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12. PARALLELING CABLE RUN

12.01 When establishing a wire run on a build-
ing wall where cable has been placed, the

wire run should be attached as described below:

Cable run attached with clamps (Fig. 6)

@® Place a drive ring in every third cable
where clamps are 17 inches apart and in
every other clamp when they are 26 inches

apart.

7~ CABLE CLAMP™

DRIVE RING

Fig. 6 — Drive Ring Run Paralleling Cable Attached
with Cable Clamps



13. ATTACHMENTS TO INDUSTRIAL STRUCTURES

13.01 Manufacturing buildings, warehouses,

piers, etec, may require special means of
attachment. Methods of attachment which have
proven practicable in such cases are shown in
Fig. 7, 8 and 9.

13.02 The exact method of attachment used in
this class of building will depend upon the
particular type of building encountered.

REFINISH WITH
APPROVED CEMENT

BEAM STRAP

BEAM STRAPS MAY BE
FORGED FROM 12 (N,
OR 5 IN. WALL
STRAPS

i BEAM STRAP'

2 IN. NO. 14 RH GALV. WOOD SCREW
IN /s IN. X 15 IN. SCREW ANCHOR
OR APPROVED EQUIVALENT

Fig. 7 — Strand on Beam Straps

DROP WIRE CLAMPS
FASTENED TO S KNOBS

INSULATOR SUPPORT

Use B, COR D
INSULATOR  SUPPORT
FOR ATTACHING

S KNOBS T0 1 BEAMS

Fig. 8 — Strand on § Knob and One-Bolt Clamp

14. AERIAL BLOCK WIRE SPANS

14.01 Block wire must not be used in aerial spans
that will introduce an exposure.

ISS. B, SECTION 462-350-214CA

2200 LB, ~
STRAND

Fig. 9 — Strand on One-Bolt Clamp

14.02 Where aerial span crosses driveway or pri-
vate property, provide proper clearances.

14.03 Where span is 5 feet or less, bridle wire

may be run without special supports, that
is, without being attached to knobs or drop wire
hooks at the ends of the span. Where a good ap-
pearance is not essential and the run is out of the
reach of children, this distance of unsupported
bridle wire may be increased to 12 feet. Where
span is longer than this distance, use construc-

tion specified in 14.04 to 14.05.

14.04 Where only a few bridle wires will be run

and the span is 35 feet or less in length,
the construction shown in Fig. 10 may be em-
ployed.

CLAMPS

S Z
DROP WIRE
R HOOKS

THIS CONSTRUCTION SHALL NOT BE
USED WHERE SPAN IS OVER 35 FEET
IN LENGTH

Fig. 10 — Span Less Than 35 Feet in Length

14.05 Where span is more than 35 feet in length,
use drop wire attached at each end on drop
wire hooks.
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14,06 In blocks where the growth will be slow,
the wires may be run along the backs of

buildings attached to drop wire hooks S knobs,

provided span length will not exceed 35 feet.

14.07 Use a S knob for each drop wire.

15. PARTY LINE TAPS

15.01 In making a party line connection, a bridge
may be made at the most accessible point
in an existing wire run, provided that this point is

Fig. 11 — Drive Ring Run

50 feet or more away from the terminal or if
there is no space available on the binding posts
for terminating the new party. If the most con-
venient point for bridging in the run is within
50 feet of the terminal, run the wire to the ter-
minal provided that there is space available on
the binding posts.

16. TYPICAL BLOCK WIRE RUNS

16.01 Typical building runs are shown in Fig, 11
through 14.

Fig. 12 — Existing Strand Run



Fig. 13 — Drive Ring, Cable Clamp Ring,
and Strand Run

17. METHODS OF FASTENING DROP AND BLOCK
WIRES INSIDE OF BUILDINGS

17.01 Drop wire runs between the point of en-
trance and the station protector should be
kept as short as practicable.

17.02 Space drop wire attachments 16 inches
apart on runs between the point of en-
trance and the protector or connecting block.

17.03 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

ISS. B, SECTION 462-350-214CA

USE_INSULATED SCREW e
EYES FOR EXPOSED

RING RUNS ON WOOD
OR STUCCO ON WOOD

Fig. 14—Insulated Screw Eye Run (For Drop Wire Only)

point of entrance and the connecting block or sub-
scriber set is the same as for fastening station
wire.

18. DROP AND BLOCK WIRE ATTACHMENTS FOR
INSIDE OF BUILDINGS

18.01 Typical drop and block wire runs within a

building, some of the attachments to be
used, and the spacing of attachments are shown
in Fig. 15.
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USE INSULATED ATTACHMENTS ONLY WHERE REQUIRED

r\ 16”‘,
T 2

§;°»K\Q T )‘ / ¢ e \lt |

INSULATED
SCREW EYES

L\

QUTSIDE ‘CORNER INSIDE CORNER

%OW

PARALLEL WIRE TWISTED PAIR  WIRE

Fig. 15 — Fastening Drop and Block Wire Inside of Buildings

19. LAST ATTACHMENTS ON BUILDINGS (Fig. 16
and 17)

Note: The last attachments should be located
within 18 inches of the building entrance
hole.

E bRop wms CLamMP
TR C K

By | \Two LAYERS OF % IN.
. BLACK FRICTION TAPE
i

Fig. 16 — Last Attachment (Building Entrance Hole Slopes Upward from Outside)

>
N
N
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DRIP LOOP PROVIDED
8Y LOCATING E DROP
WIRE CLAMP BELOW
ENTRANCE HOLE

E_DROP WIRE CLAMP
»~ 0R C KnOB
o) -

| 4 '
AN i—omp Foo:p.

Fig. 17 — Last Attachment (Building Entrance Hole Does Not Slope Upward from Qutside)

‘\
i !

it 3 i :
N !

TWC LAYERS OF 3 IN.
BLACK FRICTION' TAPE

20. BUILDING ENTRANCE HOLES FOR DROP AND
BLOCK WIRES

20.01 Use plastic tubes at building entrance

holes for drop wire where fused protec-
tion is required and the wire passes through a
flammable surface. Place tube as shown in Fig.
18. Cut plastic tubes with a hack saw or diagonal
pliers. Do not use split tubes at entrance holes.

20.02 When drilling building entrance holes,
consider the following:

~—

(a) Drill holes away from side where appear-

ance is most important.

(b) Slope holes upward from outside.
(¢) Use seams when drilling through masonry.

(d) Exercise care to avoid splintering wood or
cracking masonry or brick.

{e) Drill clearance hole on all types of shingle
siding.

20.03 Sizes of building entrance holes for wires
and plastic tubes are shown in Table D. Fig. 18 — Placing Tube
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TABLE

D

SIZES OF BUILDING ENTRANCE HOLES

FOR DROP AND BLOCK WIRES AND PLASTIC TUBES

ENTRANCE HOLES
PLASTIC
TUBE REQUIRED
_— TUBE NOT REQUIRED
TUBE SIZE, INCH
WIRE |
3/8 1/2 5/8
| HOLE SIZE, INCH
HOLE SIZE, INCH
1/2 5/8 3/4 3/8 1/2 5/8 3/4
TYPE WIRE, QUANTITY
Z block (bridle) 2 3 4 5
NC or NE drop 1 2 3 1 2 3 4

Note: When porcelain tubes are used, the size of the hole must be increased.




BELL SYSTEM PRACTICES

SECTION 462-400-205CA
Issue B, November, 1964
Bell Canada

Standard

DROP AND BLOCK WIRING
PLACING DROP WIRE
VOLTAGES LESS THAN 300 INVOLVED

1. GENERAL

1.01  This information was formerly covered in
Section 625-400-206CA (G32.137.1) which

is canceled.

1.02 The procedures outlined herein apply spe-

cifically to the conditions usually encoun-
tered where the drop wire will not cross over
trolley or trolley-bus contact wires or over power
wires or power cables operating at 300 volts or
more. The basic principles presented in this sec-
tion should also be observed in those cases where
conditions necessitate a departure from the usual
procedures.

1.03 The methods outlined herein are such that

the drop wire is first attached to the build-
ing and is then raised for attachment to the pole
or suspension strand by means of a handline to
avoid accidents caused by tensioning the wire
from a ladder at the building or vehicles striking
the wire as it is being raised from the ground.

1.04 Drop wire shall not be placed over second-
ary electric service wires if other means
of installing the wire are practicable.

1.05 Refer to Section 462-400-206CA for the
method of placing a drop wire over trolley
or trolley-bus contact wires or over power wires
or power cables operating at 800 volts or more.
The methods of lowering a drop wire, raising a
lowered drop wire, and replacing a drop wire by
pulling the new wire into the span as the old wire
is pulled out of the span are covered in Sections
462-800-311CA and 462-800-312CA.

2. PRECAUTIONS

2.0t Obtain assistance before placing a drop

wire over streets, highways, or elsewhere,
if traffic, tree, or other conditions are such that
one man cannot do the work safely.

2.02 Insulating gloves shall be worn by all em-
ployees when performing all operations in

which the handline or the drop wire may come in

contact with power wires or power cables.

2.03 The handline used for raising a drop wire

under the conditions outlined in this sec-
tion shall be free from metallic strands and shall
preferably be dry. However, if weather condi-
tions are such that it is impracticable to keep the
handline dry, a wet handline may be used for
placing drop wire over secondary electric service
wires operating at less than 300 volts.

2.04 In general, one 50-foot and one 100-foot

3/8-inch handline will be needed for the
operations outlined in this section and Section
462-400-206. The handlines should be served at
the ends to prevent unraveling.

2.05 When it is necessary to carry a handline up
a pole or ladder, double the end of the
handline back on itself for a distance of approxi-
mately 1 foot and place this loop under the right
or left side or back of the body belt or in such
other position that the handline will be released
readily if it is placed under tension while the
employee is climbing the pole or ladder.

2.06 Never release the drop wire supports from
a wire span while working inside the angle
formed by the wire.

207 Avoid working from a ladder placed
against a building with the side rails cross-
ing a wire run or in any other position where
movement of the wire, due to loosening of the
attachments, would cause an accident.

2,08 When a drop wire is to be attached to a

span clamp, place the foot of the extension
ladder on the field side of the suspension strand
and not in the street or highway. If there is no
street or highway adjacent to the span clamp,

© Bell Canada 1970

Printed in Canada.
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place the ladder preferably against the opposite
side of the strand from the drop wire run to the
building.

2.09 If conditions are such that the handline,

or the drop wire to which it is attached,
may become disengaged from a drive hook or
crossarm or may slide along the strand or guard
arm while doing the work outlined in this sec-
tion, the handline or drop wire shall be enclosed
with a temporary guide loop. This loop shall con-
sist of a short length of wire or houseline placed
over the handline or drop wire with the ends of
the guide securely tied as follows:

e Drive Hook: Tie one end to the vertical
portion of the drive hook and lash the
other end to the pole.

e Crossarm: Tie the ends to adjacent pins or
insulators.

o Guard Arm: Tie the ends to the guard arm
on each side of the handline or drop wire.

e Strand: Tie the ends to the strand or the
strand and lashed cable on each side of the
handline or drop wire, or place the hand-
line or drop wire through the hook of a
B span clamp.

3. PLACING WIRE OVER STREET OR HIGHWAY —
NO TREE INTERFERENCE

3.01 Where a drop wire to be placed over a

street or highway will not cross over trol-
ley or trolley-bus contact wires or over power
wires or power cables operating at 300 volts or
more, and there is no tree interference, place the
wire in accordance with the operations outlined
below.

Caution: Before proceeding with the follow-
ing operations, fasten the inner end of the
coil of drop wire securely to one of the
springless spokes of the drop wire reel.

(1) Install the first building attachment,

attach the drop wire to this support, and
complete the building run in a standard man-
ner. In doing this work, keep the drop wire reel
on the ground near the building to avoid acci-
dents resulting from vehicles striking the wire
or pedestrians tripping on it. (See Fig. 1.)
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— Drop wire paying off
from bottom of reel.

Drop Wire Ree! should remain
near buiiding while instalfing
building run.

Fig. 1 —Drop Wire Attached to Building

(2) Place a handline over the strand, guard

arm, drive hook, or crossarm so that both
ends reach the ground, with no excess length
in that portion of the handline toward the
building. If practicable, the handline may be
formed into a coil at one end and thrown over
the strand. After the handline has been placed,
tie it to the base of the pole or the lower rungs
of the ladder to avoid interference with pedes-
trians or vehicles. If it is necessary to climb
the pole or ladder to place the handline, install
any drop wire support that is needed, other-
wise, place this support when the pole is
climbed to attach the drop wire as covered in
Step 9.

(3) Roll or carry the drop wire reel from the

building to the building side of the street
or highway, paying out the wire along the
ground with sufficient slack to ensure that the
wire rests flat on the ground.



(4) When no traffic is approaching, roll or

carry the drop wire reel across the street
or highway to the previously placed handline,
paying out the wire so that it rests flat on the
ground. If a metal or hard rubber-tired vehicle
passes over the wire, carry the drop wire reel
back to the building side of the highway and
pull the wire from the highway. Inspect the
wire for possible injury and replace any por-
tions that are found to be damaged.

(5) Release the handline from the base of the

pole or ladder and tie a bowline knot in
the end of the handline toward the building
and around the drop wire at the reel as shown
in Fig. 2, being careful not to raise the wire
above the highway. Wind any excess length of
drop wire on the reel.

B

\\\\{ }
S 4
Handline previously placed

over strand with end

toward building just
touching the ground. \

Bowline knot tied around drop
wire at end of handline
toward building .

Drop Wire Reel
located away
from highway. -

S T ] Drop wire to building
- Drop wire paying off resting flat on the
from bottom of ree! highway,

Fig. 2 —Bowline Knot Placed around Drop Wire
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(6) Set the brake of the drop wire reel so that

when the wire is raised by the handline
there will be sufficient tension in the wire to
enable it to be pulled up to the approximate
required height in the span over the street or
highway.

(7) After checking to make sure that the drop
wire reel is in a stable position and that
its brake is properly set, grasp the free end of
the handline and, when no vehicles or pedes-
trians are approaching, raise the drop wire as
shown in Fig. 3. If it is necessary to remove
excess slack from the wire span as it is being
raised, pull the wire feeding from the reel and
wind the excess length of wire on the reel.

Employee raises drop wire to
approximate required height
by means of handline while
standing on ground.

—
“Bowline knot tied around
drop wire.

Fig. 3 —Raising Drop Wire

(8) After the drop wire has been raised to the

approximate required height, lash the
handline near the base of the pole or, at a
span clamp, to the lower rungs of the ladder
(see Fig. 4).
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Clove hitch

- Handline lashed
near base of pole

Fig. 4 —Drop Wire Raised to Approximate Height

(9) Climb the pole or, if at a span clamp, the

ladder, and attach the drop wire to the
pole or strand in a standard manner without
removing the handline from the drop wire.
When attaching the drop wire to a span clamp,
bear in mind that the strand is forced out of
line by the ladder resting against it and make
any adjustments that are necessary to avoid
excessive tension in the wire span when the em-
ployee is working from the ladder and also to
ensure proper sag and clearance after removal
of the ladder.

(10) Remove the handline from the drop wire.

Cut the wire, leaving a sufficient length to
reach the terminating point, and complete the
connection in a standard manner.

4. PLACING WIRE OVER STREET OR HIGHWAY —
TREE INTERFERENCE

401 The placing of drop wire through trees
shall be avoided whenever practicable.

However, if trees cannot be avoided, the method

outlined in 3.01 shall be modified as follows:

Caution: Before proceeding with the follow-
ing operations, fasten the inner end of the
coil of drop wire securely to one of the
springless spokes of the drop wire reel.

(a) Procedure where tree is located on the
same side of the street or highway as the
building.

(1) Place the drop wire reel on the side of

the tree toward the pole line. If the
tree overhangs the street, the reel shall
not be placed in the street unless it is prop-
erly guarded by means of the telephone
company car or otherwise.

(2) Place the handline among the

branches of the tree in the desired
location for the drop wire, and pull the
wire into position among the branches. A
wire raising tool may be used to facilitate
this operation.

Caution: The handline and drop wire shall
not overhang the street unless they are
properly guarded. If practicable, park the
telephone company car so that it will
shield the handline and the drop wire.

(8) Attach the drop wire to the building,

as covered in 3.01(1), making sure
that the wire rests flat on the ground be-
tween the tree and the building.

(4) Complete the wire run to the pole or
to the span clamp as covered in 3.01
(2) to (10) inclusive.

(b} Procedure where tree is located in the
immediate vicinity of the pole or span
clamp.

(1) When placing the handline over the

strand, guard arm, drive hook, or
crossarm, locate it among the branches of
the tree as illustrated in Fig. 5, in order
that the drop wire may be raised to the



proper position. 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 the lower rungs of the
ladder to avoid interference with pedes-
trians or vehicles.

Caution: The handline shall not overhang

ISS B, SECTION 462-400-205CA

(b) Tie the end of the drop wire to the

handline as shown in Fig. 5 at a
point in that portion of the handline
toward the building which will permit
the employee to have access to both ends
of the handline from his position on the
ground during the entire raising opera-

tion.

Note: If the handline has been placed
over a drive hook or other support on
which the square knot would snag,
fasten the wire to the handline as
shown in Fig. 6.

the street unless it is properly guarded. If
practicable, park the telephone company

car so that it will shield the handline.

(2) Proceed as covered in 8.01 or 4.01 (a)

(1), (2), (3), (4), depending on the
conditions, except that the wire shall be
raised at the pole or strand end of the span
as follows:

3 wraps of 3% in. Friction Tape Direction of pult, ———-»

around drop wire only.

—- Approx. 4 in, —+|

3 wraps of tape around —=="-—"""" Single half- ¢appe®

drop wire and handline . of tape around drop wire
and handline to end of wire.

(a) With the drop wire crossing the

street and resting flat on the
ground, remove sufficient wire from the
drop wire reel to reach the terminating
point and cut the wire.

- Fig. 6 — Alternate Tie to Prevent Snagging

(c) When no vehicles or pedestrians are

approaching, raise the drop wire by
pulling that portion of the handline on
the opposite side of the strand from the
building. The portion of the handline
toward the building should pass through
employee’s hand as shown in Fig. 7 in
order that he may be able to pull the
handline in either direction to work the
drop wire among the branches of the
tree or to pull the wire to the ground
quickly if necessary.

Py Portion of handline on

o :&.-/ opposite side of strand
| from building with its end
; just touching the ground.

oS o iféﬂeng"d\! (d) After the drop wire has been raised

to the approximate required height,
tie the handline to the base of the pole,
or, if at a span clamp, to the lower rungs
of the ladder and proceed as outlined
in 3.01(9) and (10).

5. PLACING WIRE ELSEWHERE THAN OVER STREET
OR HIGHWAY

501 When placing a drop wire elsewhere than
/ over a street or highway, follow the meth-

Portion of handline on same side of strand

as building with a sufficient length coiled on ™ Drop wire to building ods outlined in Part 3 or 4 if these procedures
the ground 50 as to be accessible during resting flat on the 3 3 1
the entire raising operation. highway. are necessary in order to raise the wire safely,

such as when spanning from one building to

Fig. 5 —Drop Wire Tied to Handline another. Otherwise, place the wire as follows:
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this point.
\ 4

Drop wire -—x
to building. "

Employee raises drop wire to
approximate required height by ¢ it
pulling that portion of handline | %
on opposite side of strand from
buitding.

~ Employee controls this portion of
handline so that drop wire can
be pulled back and forth to clear
tree branches and can be pulled
to the ground if necessary.

Fig. 7 —Raising Drop Wire

Caution: Before proceeding with the follow-
ing operations, fasten the inner end of the
coil of drop wire securely to one of the
springless spokes of the drop wire wheel.

(1) Install the first building attachment and

complete the wire run on the building,
keeping the drop wire reel near the building to
prevent accidents resulting from vehicles strik-
ing the wire or pedestrians tripping on it.

Note: If obstructions are encountered be-
tween the building and the pole or span
clamp, locate the drop wire reel on the pole
line side of the obstruction, place the wire
over or through the obstruction and then
attach the wire to the building, making sure
that the wire rests flat on the ground between
the obstruction and the building.
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(2) Roll or carry the drop wire reel from the

building to the pole or span clamp loca-
tion, paying out the wire so that it rests flat
on the ground.

(3) Tie a bowline knot in one end of the hand-

line around the drop wire at the reel. The
length of the handline shall be greater than
the distance from the ground to the drop wire
attachment point.

(4) Set the brake of the drop wire reel so that

when the wire is raised by the handline
there will be sufficient tension in the wire to
enable it to be pulled up to the approximate re-
quired height in the span.

(5) Loop the other end of the handline under
the body belt as described in 2.05 and climb
the pole or, if at a span clamp, the ladder.

(6) Place the handline over the strand, guard
arm, drive hook, or crossarm from the side
toward the building.

(7) Raise the drop wire to the approximate

required height by pulling the handline
over the strand or other support and then lash
the handline to the pole or strand.

(8) Attach the drop wire to the pole or strand

in a standard manner without removing
the handline. When attaching the drop wire to
a span clamp, bear in mind that the suspension
strand is forced out of line by the ladder rest-
ing against it and make any adjustments that
are necessary to avoid excessive tension in the
wire span when the employee is working from
the ladder and also to ensure proper sag and
clearance after removal of the ladder. A sug-
gested method of accomplishing this is to deter-
mine the position of the drop wire clamp on the
drop wire with the strand displaced, then to
estimate the location the strand will occupy
when the ladder is removed and adjust the loca-
tion of the drop wire accordingly. To estimate
the final position of the strand, it will be help-
ful if sights are taken towards and along ad-
jacent spans where no corners are involved,
and measurement is made of the amount of
displacement caused by the ladder. If there is
any doubt as to the exact distance the clamp



should be moved, provide extra length in the
drop wire span, rather than less, if clearance
requirements can be met, as this will result in
a lower tension in the drop wire.

(9) Remove the handline from the drop wire.

Cut the wire, leaving a sufficient length to
reach the terminating point, and complete the
connection in a standard manner.

Place a drop wire between two buildings in
the same manner as for a pole-to-building

5.02

Approx. 1 in. toop \
for handline. /

3 Half twists
to secure
guide loop.

{

Short length

of drop wire.- "%

DroP WIRE HoOOK

Approx. 1in. loop
for handline,

i
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run, providing as much sag as practicable in the
wire span. A temporary guide loop, such as shown
in Fig. 8, should be installed on the first building
attachment at which the wire span is to be raised,
to prevent accidental disengagement of the hand-
line from the building attachment. Support the
tension in the wire by lashing the handline, which
was used in raising the wire, to a substantial and
secure support near the base of the building and
then install the second drop wire clamp of the
span.

Galv. Wood Screw
and %egin. X 1in,
Round Washer.

| |

/ Temporary S Knob

/ % or 2Y4 in. No. 18
4

Z |

4 [ L
Permanent Ema—
S Knob. /ﬁ

a

Note: Where Multiple Drop Wire is being installed on a drop wire hook, a snatch block may be used
to support the wire instead of the method shown above. The snatch block may be attached to
the drop wire hook by means of a 15/16 in. construction chain, using .the links or one of the
rings on either end of the chain. Care should be taken to assure that the chain link, chain ring
or equivalent ring, is looped securely around the drop wire hook.

Fig. 8 — Temporary Guide Loop
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SECTION 462-400-206CA
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Bell Canada

Standard

DROP AND BLOCK WIRING
PLACING DROP WIRE
VOLTAGES OF 300 TO 750 INVOLVED

1. GENERAL

1.01 This information was formerly covered in
Section 625-400-206CA (G32.137.2) which
is canceled.

1.02 This section covers the method of placing

drop wire under the conditions usually
encountered where the drop wire will cress over
trolley or trolley-bus contact wires or over power
wires or power cables operating at 300 to 750
volts. The basic principles presented in this sec-
tion should also be observed in those cases where
conditions necessitate a departure from the usual
procedure.

Note: Under no condition shall a drop wire
be placed over power wires or power cables
operating at more than 750 volts. Such cases
shall be referred through the lines of organ-
ization to the plant engineer for disposition.

1.03 The method outlined herein is such that
the drop wire is first attached to the build-
ing and is then placed over the trolley contact or
power wires or power cables by means of a hand-
line while the employees remain on the ground
and so perform the work that the drop wire does
not come in contact with the power circuits dur-
ing the entire placing operation. This method is
also intended to avoid the possibility of accidents
caused by tensioning the wire from a ladder at
the building or vehicles striking the wire or the
handline as it is being raised from the ground.

1.04 Drop wire shall not be placed over trolley
or trolley-bus contact wires, or over power

cables operating at 300 to 750 volts, if other

means of installing the wire are practicable.

1.05 Drop wire shall not be attached to a span

clamp under the conditions covered by this
section unless the span clamp is accessible from
the pole.

1.06 Refer to Section 462-400-205CA for the
methods of placing a drop wire where no
trolley or trolley-bus contact wires or power wires
or power cables operating at 300 volts or more are
involved., The methods of lowering a drop wire,
raising a lowered drop wire, and replacing a drop
wire by pulling the new wire into the span as the
old wire is pulled out of the span are covered in
Sections 462-800-311CA and 462-800-312CA.

2. PRECAUTIONS

2.01 In general, two men shall be employed

when raising a drop wire over trolley or
trolley-bus contact wires, or over power wires or
power cables operating at 300 to 750 volts. Obtain
additional assistance before raising a drop wire
over streets, highways, or elsewhere if traffic,
tree, or other conditions are such that two men
cannot do the work safely.

2.02 Insulating gloves shall be worn when plac-

ing a drop wire over trolley or trolley-bus
contact wires, or over power wires or power cables
and until the drop wire has been attached at both
ends of the crossing span in a standard manner.

2.03 The handline used for raising a drop wire

under the conditions outlined in this sec-
tion shall be free from metallic strands and shall
be dry. A wet handline must not be used in the
vicinity of power circuits operating at 300 volts
or more, except as indicated in the following note.

Note: When it is necessary to maintain serv-
ice or establish emergency service during
rainstorms, a wet handline may be used over
trolley or trolley-bus contact wires and other
power circuits operating at 300 to 750 volts,
provided that insulating gloves, rubber boots,
and rubber raincoats are worn.

© Bell Canada 1970
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2.04 When it is necessary to carry a handline

up a pole or ladder, double the end of the
handline back on itself for a distance of approxi-
mately 1 foot and place this loop under the right
or left side or back of the body belt or in such
other position that the handline will be released
readily if it is placed under tension while the em-
ployee is elimbing the pole or ladder. The same
procedure shall be followed when carrying a wire
up a ladder.

2.05 Never release the drop wire supports from
a wire span while working inside the angle

formed by the wire.

206 Avoid working from a ladder placed
against a building with the side rails cross-

ing 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 If conditions are such that the handline,

or the drop wire to which it is attached,
may become disengaged from a drive hook or
crossarm or may slide along the strand or guard
arm while doing the work outlined in this section,
the handline or drop wire shall be enclosed with a
temporary guide loop. This loop shall consist of a
short length of wire or houseline placed over the
handline or drop wire with the ends of the guide
securely tied as follows:

o Drive Hooks: Tie one end to the vertical
portion of the drive hook and lash the
other end to the pole.

o Crossarm: Tie the ends to adjacent pins
or insulators.

e Guard Arm: Tie the ends to the guard arm
on each side of the handline or drop wire.

o Strand: Tie the ends to the strand or the
strand and lashed cable on each side of the
handline or drop wire, or place the hand-
line or drop wire through the hook of a
B span clamp.

3. PLACING WIRE OVER TROLLEY CONTACT OR
POWER WIRES OR POWER CABLES

Caution: When it is necessary to place a drop
wire over trolley or trolley-bus contact wires
or over power wires or power cables, the
crossing span shall be placed independently
of any additional spans of wire that may be
required to establish service.
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ANGLE SCREW

HousE BRACKET

Approx. 1 in. loop
for drop wire.

i
Short length //’) 3 Half twists
of drop wirer——""67 | to secure
guide loop.

DROP WIRE HOOK § Knos

Approx. 1 in. loop /// A‘ !
for drop wire. 4
\
\

i
-~ Temporary S Knob

/4 i
/// ‘ ‘ or 2% in. No. 18
" /7‘ i Galv, Wood Screw
4 and Ygin. X Lin,
/ﬂ‘\(, \ Round Waspen
[ R

;) |

|

p ;
Permanent | =
S Knob. i" i

A
Fig. 1 —Temporary Guide Loop

Note: Where Z Multiple Drop Wire is being in-
stalled on a drop wire hook, a snatch block
may be used to support the wire instead of
the method shown above. The snatch block
may be attached to the drop wire hook by
means of a 15/16 in. construetion chain,
using the links or one of the rings on either
end of the chain. Care should be taken to
assure that the chain link, chain ring or
equivalent ring, is looped securely around
the drop wire hook.

3.01 Place the drop wire over trolley or trolley-
bus contact wires or over power wires or
power cables as outlined below:

Man No. 1

(1) Install the first building attachment or, if

the drop wire is to be attached to a pole
on the building side of the trolley contact or
power wires or power cables, the pole attach-
ment.



(2) Attach a temporary guide loop to the first
building attachment such as shown in
Fig. 1, to prevent the drop wire from becoming
accidentally disengaged from the building
attachment during the placing operations.

Note: If the drop wire is to be attached to a
pole between the trolley contact or power
wires or power cables and the building, place
the temporary guide loop on the pole attach-
ment instead of at the building.

(8) Place the drop wire reel, equipped with a

coil of new wire, near the foot of the lad-
der on the side away from the wire span and
in a stable position.

Caution: Fasten the inner end of the coil of
drop wire securely to one of the spokes of
the drop wire reel.

(4) Set the hrake of the drop wire reel so that

when the wire is pulled by the handline
there will be sufficient tension in the wire to
prevent it from sagging onto the trolley con-
tact or power wires or power cables.

(5) With the wire paying off from the bottom

of the reel, pass the wire over the first
building attachment and through the tempo-
rary guide loop at this attachment until the
end of the wire reaches the ground.

(6) Man No. 2 lashes one end of the handline

to the base of the pole. The handline shall
be of a sufficient length to extend vertically
from the ground to the strand or pole attach-
ment and then horizontally at least 25 feet
beyond the trolley contact or power wires or
power cables.

(7) Man No. 1 goes into the street or highway
to control traffic, assisted by the police if
necessary.

(8) Man No. 2 places the free end of the hand-

line over the strand, guard arm, drive
hook, or crossarm. If practicable, the handline
may be formed into a coil at one end and
thrown over the strand.

(9) Standing on the ground, Man No. 2 now

throws the free end of the handline over
the trolley contact or power wires or power
cables and ties this end of the handline to the

ISS B, SECTION 462-400-206CA

end of the drop wire by means of a square knot,
serving the end of the wire around itself with-
out sharp bends. If the handline has been
placed over a drive hook or other support on
which the square knot would snag, fasten the
handline to the wire as shown in Fig. 2.

Note: If a tree is involved, place the hand-
line among the branches of the tree in the
desired location for the drop wire. A wire
raising tool may be used to facilitate this
operation.

3 wraps of 3 n. Friction Tape Direction of pull, ———»
around drop wire only. s

—-— Approx. 4 in, 77-|

b Approx. 3in. -

3 wraps of tape around ~ Single half - lapped layers -
drop wire and handiine of tape around drop wire

and handline to end of wire,
Fig. 2 — Alternate Tie to Prevent Snugging

(10) Man No. 2 next reels up all slack in the

handline and drop wire onto the drop wire
reel, thereby raising the handline clear of the
trolley contact or power wires or power cables.
If the end of the drop wire attached to the
handline would be pulled back through the
temporary guide loop at the first building
attachment in this operation, Man No. 2 shall
stop reeling up slack, make sure that the drop
wire reel is in a stable position and that its
brake is properly set, return to the pole end of
handline, and pull the remaining slack out of
the handline and wire span so that the handline
is clear of the power circuits. He then reties the
handline to the pole and returns to the drop
wire reel.

(11) Man No. 1 who has been in the street or

highway directing traffic during opera-
tions (8) to (10), inclusive, goes to the pole and
pulls the handline, observing carefully to see
that there is sufficient tension in the wire pay-
ing off the drop wire reel to prevent the wire
from sagging onto the power circuits. Man
No. 2 controls the action of the drop wire reel
to ensure that there is adequate tension in the
wire as it is pulled from the reel.

(12) After Man No. 1 has pulled a sufficient
length of drop wire over the strand, guard
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arm, drive hook, or crossarm for terminating
or splicing purposes, he shall lash the handline
to the base of the pole.

Note: If the handline or drop wire catches
while it is being pulled over the strand,
guard arm, drive hook, or crossarm, Man
No. 2 remains at the drop wire reel and keeps
the wire under sufficient tension to prevent it
from sagging onto the power circuits. Man
No. 1 lashes the handline to the base of the
pole and proceeds to free the handline or
drop wire.

(13) Man No. 1 crosses the highway to building

and, while Man No. 2 maintains tension in
the wire span, Man No. 1 fastens the drop wire
to the first building attachment with a drop
wire clamp and then removes the temporary
guide loop.

Note: While Man No. 1 is fastening the drop
wire to the first building attachment, Man
No. 2 shall not attempt to maintain any
more tension in the wire than is necessary to
prevent it from sagging onto the trolley con-
tact or power wires or power cables. The
proper tensioning of the drop wire shall be
done from the pole attachment side of the
power circuits.

(14) Both men now go to the pole and, while

Man No. I maintains the proper tension in
the handline, Man No. 2 climbs the pole, fastens
the drop wire in a standard manner and then
removes the handline.
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DROP AND BLOCK WIRING
POLE-TO-BUILDING AND
POLE-TO-POLE RUNS

1. GENERAL

1.01 This information was formerly covered in
Section 625-4060-211CA (G32.125.1) which

is canceled.

1.02 This section covers the methods of making
pole-to-building and pole-to-pole runs of

drop wire. Drops from open wire lines are cov-

ered in another section.

1.03 The requirements applying to clearances

between telephone wires and foreign wires
and equipment, clearances above ground, and
climbing space on jointly used poles shall be ob-
served in running drop wires.

1.04 Stringing operations related to the proce-
dures described herein are covered in other
sections.

1.05 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 entitled Stringing
Sags for Drop Wires.

2. DISTRIBUTING DROPS FROM TERMINAL POLES

201 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 hook located below the cable. Pass the drop
wire through the drive hook only in case no sharp
bends will be placed in the wire.

2.02 The wiring arrangements for strand
mounted and pole mounted terminals are
indicated in Fig. 1, 2, and 3.

203 Run wiring on pole in a neat manner and

with enough slack to avoid sharp bends at
fixtures. Where drop wire passes through a drive
hook, provide slack in the form of a smooth curve.

2.04 At Terminal Poles Requiring Guard Arms:
Follow the procedures covered in the sec-
tion entitled Pole and Guard Arm Attachments.

3. DROP WIRE RUNS ALONG THE LEAD
General

3.0 For transmission and maintenance rea-

sons, observe local instructions as to the
maximum number of drops permissible and limit
the length of drop wire runs 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 Run drop wire below the cable as shown in
Fig. 4.

 To station

*.To station

Lashed or ring-
supported chl%

2in 1 Y. i
—  lmadl b S /‘.
———— S i ot
To next pole

Iy To next pole -
or span clamp R or spon clamp
These drive hooks may be/} \Loccfe this drive ring so
used for runs to buildings | that wire run to terminal
if proper clearance can be " will be in line with
obtained i Terminal Rings

Note:- Transpose arrangement shown
above, when terminai is located
on feft side of pole

Fig. 1 — Strand Mounted Terminal
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To station *_To station 4 R
™ _To station 7 \\ / To staiion
\\ \\ —
=5 S N M o
5 g — T SIS 03 .
. ; ;
e
S
Drive rings Drive rings~ \\
A on' in
s on Y8 points 4 /e points

[N,
— 1
Max. 8 m. 7> ki
i - RNl
g N . B— - "
- [

2in___
} i To next pole or \
To next pole or |J 1 span clomp To next pole (
span clamp L_ll.4 or span clamp ‘

| N R
y
g
< Terminal i --Terminal
i

\ To next pole
= or span clamp

Fig. 2 — Terminal Mounted on Cable Side of Pole Fig. 3 — Terminal Mounted on Face or Back of Pole
To Station
To Station A
Terminal . \ntermediate AN Distribution
// / Pales \\ A Pole
f- \ AN ¥ L\
2 in.
g in. Max. 8 in. T
= GO & 0 ) ¥ ISk
= ] c ) Y
! 4
6" Approx. 5 m,
AN Al A K] -
\ »
Drive hook ™ Drive hook
on face or on cabie
back of poie side of pole
1 v ! ‘ N
Fig. 4

Fig. 4 —Drop Wire Run Along Lead Carrying Cable
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Suspension strand
DT

C Span Clomp
Gable omitted for -
{ clarity

Drop wxre clamy f

Drop wire
~Drop wire clamps

|
§ |

Fig. 5 —Drop Wire on Intermediate Strand Pickup

3.04 Where required ground clearances in the

span can not be obtained with wire strung
at a minimum sag, then one or more intermediate
strand pickups can be used to reduce wire sag as
illustrated in Fig. 5.

3.05 Where the procedure indicated in 3.04 fails

to provide the required ground clearance,
then the drop wire may be placed above the sus-
pension strand. Locate drive hooks at such height
that the drop wire does not whip against the
strand or cable and proper joint use clearances
are obtained.

3.06 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.

Drive hooks on face
or back of pole

Drop wire [ |
/  clamps \ ‘
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/Tail wires of clomps \
| pulling against shank |
of Drive Hook

Drop wire

“Drive hooks 90° apart

Fig. 6 — Turning Outside Corner

3.07 On outside corner poles where the angle

will cause the drop wire to rub against the
pole, use two drive hooks to support the wire as
shown in Fig. 6.

Lead Not Carrying Aerial Cable

3.08 Run drop wires as illustrated in Fig. 7.

Distributing Wires from Pole Other Than Terminal Pole

3.09 Distribute drop wires as illustrated in
Fig. 8.

3.10 On jointly used poles or poles which are

likely to become jointly used, drop wires
may be distributed from guard arm hooks where
a guard arm is required to provide proper climb-
ing space.

To statién

To station !

Fig. 7 — Drop Wire Run Along Lead Not Carrying Cable
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To station ﬂ/

% Drive hook on face
" or back of pole
Drop wire clamp .

S s oot - Slack wire

Drive hookon -

field side of pole \\To station

A
To station ,Drive hook on face
/' or back of pole
PR

Slack wire

Ve " Tail wires of clamps
pulling ageinst hock

end of Drive hook

To station -
Vs

Fig. 8 — Distributing Wires from Pole Other
Than Terminal Pole

4. PARTY-LINE TAPS ON DROP WIRE RUNS ALONG
THE LEAD

Tap at Intermediate Points

401 To make an intermediate party tap along
the lead, proceed as follows:

s To station

To nexi pote To next pole

\To station

Drive hook on face
or back of pole.

101B2 Wire Terminal —
Attach with two

#10x1 in. long R.H.
Galv. Wood Screws.

Fig. 9 —Complete Party Line Tap
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(1) Install a 101B2 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.

(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.

Tap at End of Run

402 If the drop wire run along the lead is to
be extended to an additional station, pro-
ceed as follows:

(1) Place a 101B2 wire terminal on the pole
and cut the existing subscriber -circuit
into it.

(2) Terminate the drop wire extension in the
101B2 wire terminal to make the bridging
connection.

(3) Splice out the existing drop loop and ter-

minate it in the wire terminal. The com-
plete arrangements are similar to those shown
in Fig. 9.

4.03 In disconnecting a party line tap, lift its

termination in the 101B2 wire terminal.
Tag and cap the free end of the wire and bend
it back upon itself about the lower ring and tape
securely to the supporting wire.



* 8/ in. Galv. Stove Bolt

with Sq. Nut. T in. X 1 in. Galv. Round Washer.

* Shakeproof | % Shakeproof Lock Washer.
Lock Washer. ‘ /

{Size) 170 Sign
Bracket.

Street lighting

Street tigl

pole,

% These items are furnished with the Sign Bracket.

Fig. 10 — Attachment to Type 170 Sign Bracket

5. RUNNING DROP WIRE PAST CABLE TERMINALS

501 Avoid drop wire runs past a cable terminal
by endeavoring to obtain a reasgignment to
a nearer terminal.

502 Where a disconnected drop wire passing a
terminal is to be reused, obtain an assign-
ment 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 ap-
proval 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. 10 and 11. The
diameter of the pole determines the type of sign
bracket to be used, as follows:

Diameter of Pole Type of Sign Bracket

1-7/8 to 3 inches 2-170
3 to 4 inches 3-170
4 to 5 inches 4-170
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#Shakeproof Lock

/ Washer.
5/ in. x % in. Galv

Stove Bolt with
Square Nut.

*34 in. x 1 in. Galv. |
Stove Boit with
Square Nut

*Shakeproof Lock

Remmove shap edges
Washer.

with file after
breaking off band.
il == N

e

Ths in. % 1 in. Galv. Round Washer. *Shakeproof Lock Washer.

Drop Wire Hook. * 546 in.-18 % 34 in. Machine Screw.

*These items are furnished with
the sign bracket.

(Size) 188 Sign —
Bracket attached
to smail pole.

Fig. 11 — Atfachment to Type 188 Sign Bracket

Diameter of Pole Type of Sign Bracket

5 to 8 inches
8 to 12 inches

6-188
10-188

6.03 The principal points to be observed in in-
stalling the type 188 sign bracket are as
follows:

(1) Attach the perforated bank to the straight
end of the bracket leaving the nut at the
end of the 1-1/4 inch stove bolt.

(2) Place the bracket against the pole, wrap
the band snugly around the pole and

attach the free end of the bracket, inserting the

3/4-inch stove bolt in the nearest hole.

(3) Tighten the 8/4-inch bolt securely and then

tighten the 1-1/4 inch bolt as much as pos-
sible without stripping the threads or bending
the bracket excessively. If the bracket is not
secure after the 1-1/4 inch bolt has been tight-
ened, back off the nut to the end of the bolt,
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relocate the 3/4-inch bolt to the next hole to
take up the slack in the band and then re-
tighten the 1-1/4 inch bolt.

(4) Remove the excess length of the band by
bending it back and forth until it breaks at

the bracket. Remove sharp edges of break with
a file.

6.04 Only one drop wire shall be attached to a
sign bracket.



BELL SYSTEM PRACTICES
Plant Series

SECTION 462-450-205CA
Issue E, April, 1970
Bell Canada

Standard

DROP AND BLOCK WIRING
SEPARATION AND MECHANICAL PROTECTION

CONTENTS PAGE
1. GENERAL . . . . . . . . . . 243
2. GENERAL PRECAUTIONS . . . . . 243
3. DEFINITION OF TERMS . . . . . 243
4, SEPARATIONS . . . . . . . . 243
5. MECHANICAL PROTECTION . . . . 244

1. GENERAL

1.01  This section specifies minimum separations

required between foreign conductors and
telephone wiring in or on buildings and in spans
to buildings. It also deseribes mechanical protection
required between telephone wiring and pipes,
gutters, masonry, ete.

1.02 This section is reissued to include separation

requirements originally contained in Section
461-200-201. Since this is a general revision, arrows
ordinarily used to indicate changes have been
omitted.

1.03 In general, separations are required for

electrical reasons. However, uncovered
steam and hot water pipes, stationary metal gratings,
ete, also must be considered because of excessive
heat or abrasion.

2. GENERAL PRECAUTIONS

2.01 All wire installed in explosive atmospheres
shall be placed in accordance with the
instructions pertaining to that equipment.

2.02 Wire shall not be placed in pipe or conduit

containing electric light and power wires or
cables. Wires shall not be placed in the same
outlet box or junction box, unless separated from
the electric light and power wires by a suitable
insulating partition.

2.03 Whenever practicable, avoid running telephone

wire in the same conduit, molding, or runway
with signal circuits which are operated by battery
or from a step-down transformer. Strict adherence
to this recommendation will minimize the possibility
of interference by either or both parties during
placing or maintenance activities.

2.04 Cold water pipes sweat under certain
conditions; therefore, cross wire over rather
than under the pipes.

3. DEFINITION OF TERMS

3.01 The following definitions are for terms used
in Tables A, B, and C:

® 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.

e 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. SEPARATIONS

Lo The separations shown in Tables A4,
B, and C are minimum requirements.
Greater separations shall be provided
where readily obtainable.

4.01 Separations specified in Tables A, B, and
C apply to crossings and parallel runs.

© Bell Canada 1970
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4.02 In Tables A and B the specified separations
must be obtained for parallel runs.

4.03 The specified separations must be obtained
at crossings designated No Alternative in
Tables A and B.

4.04 Separations and protection requirements for

wiring which is placed on outside walls of
buildings and is to be extended to off-premises
stations, outdoor stations, loud ringing bells, ete,
are the same as those specified for drop and block
wire and are shown in Table B.

4.05 Separations of less than 6 feet between drop,

block, and station wiring, or telephone ground
wires and lightning wires or rods are permissible
under the following conditions:

(a) Where telephone, power, and lightning rod
ground connections are made to a common
grounding medium.

(b) Where separate driven ground rods are

used for telephone, power, and lightning
rod installations, and the ground rods are bond-
ed together.

Note: In no case shall the separation be
less than 4 inches.

4.06 Tables A and B list the minimum separations

between telephone wiring and foreign
conductors or metallic objects outside or inside
buildings.

4.07 Table A applies only to telephone wiring

between the protector (fuseless or fused)
and the telephone equipment and to telephone
wiring requiring no protector.

4.08 Table B applies only to telephone wiring
(drop or block) attached to the building and
feeding a protector (fuseless or fused).

244

4.09 Table C lists the minimum separations that

shall be obtained between drop wire in the
span to a building and foreign conductors or metallic
objects.

5. MECHANICAL PROTECTION

5.01 Where it is not practicable to obtain

recommended minimum separation at crossings
other than those shown as No Alternative in
Tables A and B, or where wire or cable runs are
subject to mechanical damage, abrasion, or excessive
heat, a protective covering is required as shown
in Fig. 1. The protective covering should be used
as follows:

® B Plastic Tube, P Wire Guard, or two layers
of vinyl tape extending 2 inches beyond
each side of object being crossed.

@ P Wire Guard, B Plastic Tube, or two layers
of viny! 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 vinyl tape
or P Wire Guard on station wiring within
buildings where improved appearance is
desired. (See Fig. 2.}

5.02 Where plastic-insulated station wire passes

through wall or floor adjacent to wall or
baseboard, protection with vinyl tape or E Wire
Guard is not required unless wire is subject to
mechanical damage or abrasion.

5.03 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 Section 461-350-100.

5.04 Fig. 3 through 14 are typical examples of
wiring that requires protection.

Do not run wires or cables through
removable gratings.
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TABLE A — SEPARATION AND PHYSICAL PROTECTION FOR WIRING BETWEEN
PROTECTOR AND TELEPHONE EQUIPMENT

This table applies only to telephone wiring from fuseless 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.

MINIMUM PROTECTION REQUIRED IF MINIMUM
TYPE OF PLANT INVOLVED SEPARATIONS SEPARATIONS CANNOT BE OBTAINED !
Bare light or power wire of 5 i No Alternative?
any voltage
Electric Open wiring not over 300 2 in. See Note 3
volts
Supply —
Wires in conduit, or in arm-
oured or nonmetallic sheath | None
cable, or power ground wires
Radlo. {md Aptenna lead-in and ground 4in. See Note 3
Television |wires
Signal or Open wiring or wires in con-
Control D g None
. duit or cable
Wires
Communi- | Community television sys-
cation tems coaxial cables with None
Wires shields at ground potential
Telephone Using fused protectors 2 in. See Note 3
Drop or .
Block Using fuseless protector or
A h tect ired None
Wire where no protector require
Telephone Ground Wire None
) Neon signs and associated . Lead cable _w1th sheath grou n.d ed.
Sign L 6 in.4 Ground requirements same as for gignall-
wiring from transformer .
ing ground.
Lightning Lightning rods and wires 6 ft See Para. 4.05
System
Pipe Steam or hot water or heat- See Note 5| See Note 5
ing ducts
Stationary Grating, Metal Shutter P Wire Guard, or two layers of vinyl tape required
Grillwork, ete. in all cases to resist abrasion.

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: 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.
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TABLE B — WIRING BETWEEN BUILDING ATTACHMENT AND TELEPHONE PROTECTOR
This table applies only to telephone wiring (drop or block) 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.
MINIMUM PROTECTION REQUIRED IF MINIMUM
TYPE OF PLANT INVOLVED SEPARATIONS SEPARATIONS CANNOT BE OBTAINED !
Bare light or power wtre of 5 2 No Alternative?
any voltage
Service drops or open wiring 43
Electric not over 750 volts .
Supply Wires in conduit, or in
armoured or nonmetallic 2 in
sheath cable, or power ’
i ground wires i
Radio and | Antenna lead-in and ground 4in
Television | wires ’
Signal Open wiring or wires in 2 in . X . d
Wire conduit or cable . P er.e Guard .extend}ng 2 inches beyon
- — each side of object being crossed
Foreign open wiring and
wires in conduit or cable
c . Between exposed and unex- 2 in.
ommuni- osed Telephone Compan
cation Svires P pany
Wires ]
Community television sys-
tems coaxial cables with None
shields at ground potential
. Downspouts and gutters 2 in, a‘
Metallic P Wire Guard or two 1 f vinyl t ived i
. £ o
Object Stationary Gratings, etc. ire Guard or two layers of vinyl tape required in
all cases to resist abrasion
Telephone Ground Wire None
Sign N?O‘n signs and associated 6 in. P Wire Guard, 12 inches long3
wiring from transformer
Lightning Lightning rods and wires 6 ft See Para. 4.05
System
Telephone Ground Rods to Other .
Ground Rods 6 ft No Alternative
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.
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TABLE C — DROP WIRE SPANS TO BUILDINGS

Minimum separations between drop wire spans to buildings and type of plant involved, are as
follows:

DROP WIRE SPAN TO BUILDING
MINIMUM SEPARATION
TYPE OF PLANT INVOLVED
CROSSING PARALLEL
Service drops or open wiring not over 750 ™~
2 ft 1ft
volts
Electric Supply —
Wires in conduit, or in armoured or nonmetal- .
. 4 in 4 in
lic sheath cable
Radio a'nfl Antenna lead-in and ground wires 2 ft 1 ft
Television
Open wiring 2 ft 1 ft
Signal Wires
Wires in conduit or cable 4 in, 4 in.
Foreign open wiring 2 ft 11t
Communication Foreign wires in conduit or cable 4 in. 4 in.
Wires
Community television systems coaxial cables 4 in 4
with shields at ground potential : mn.
Metallic Objects | Rain spouts, gutters, ete 4 in. 4 in.
Ground Wires Grgund wires (except. radio, television, and 4in 4in.
lightning ground wires)
Lightning Lightning wires and rods 6 ft 6 ft
Signs Neon sign and associated wiring from trans- 1t 1 £t
former

E WIRE B PLASTIC
GUARD

/ ),sﬁ/ /W/

P WIRE 8 PLASTIC
TUBE

SC WIRE STAPLE OR B TAPE
cLI® GROUND WIRE CLAMP

Fig. 1—Securing Wire Guards
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8 PLASTIC TUBE

NTWO  LAYERS OF
VINYL TAPE

. GUARD ‘'WHERE
APPEARANCE IS A
‘FACTOR OTHERWISE. A
P WIRE! GUARD OR . =/
TWO LAYERS OF VINYL
TAPE MAY BE USED,

Fig. 2—Use of Vinyl Tape or E Wire Guard

DRIVE
" RING

P WIRE GUARD

Fig. 3—Crossing Masonry Building Projection

N
B
o«

INTERMEDIATE —
ATTACHMENT -
DRIVE RING ...
OR INSULATED
SCREW EYE % T

e

| LAST ATTACHMENT

E DROP WIRE
o, CLAMP OR

C PORCELAIN KNOB %

% USE INSULATED ATTACHMENTS WHERE
FUSED PROTECTION 1S REQUIRED.

Fig. 4—Crossing Wood or Stucco on Wood Building
Projection

Fig. 5—Protecting Wire Run Through Stationary Metal
Grating



MIN 2 IN, .~

SC WIRE CLiP
:/DRIVERING \

X

Fig. 6—Block Wires Crossing Over Pipe

SC WIRE CLiP

" WIRE GUARD

Fig. 7—Block Wires Crossing Behind Pipe

DRIVE RING -
OR INSULATED" "\’
SCREW EYE % .-

MAX 12 IN:

¥ USE INSULATED AfTACHMENTS WHERE
FUSED PROTECTION IS REQUIRED.

Fig. 8—Drop Wire Over Pipe

ISS. E, SECTION 462-450-205CA

— e
DRIVE RING e
OR INSULATED:

SCREW EYE %

e Ny

SC WIRE CLIP
1 WP

MIN
2 IN.

et v . ///
.~ % USE INSULATED
- ATTACHMENTS WHERE
e FUSED PROTECTION
i IS REQUIRED.
— . P L

i+ INSULATED
. SCREW EYE%:

% USE INSULATED ATTACHMENTS WHERE
¢ FUSED PROTECTION IS REQUIRED.

Fig. 10—Drop Wire Crossing Behind Pipe
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SC WIRE CLIP OR-
C PORCELAIN KNOB¥%

W

. P WIRE GUARD

DRIVE RING
OR {NSULATED
SCREW EYE %

~ELECTRIC SERVICE
-« WIRES OR RADIO
© WIRING (ANTENNA
© LEAD~(N AND GROUND
WIBESYNOT IN
CONDUIT

MAX 12 IN

¥ USE INSULATED ATTACHMENTS WHERE
FUSED PROTECTION IS REQUIRED.

Fig. 11—Drop Wire Crossing Behind Foreign Wire

MAX 12 IN./

P WIRE GUARD
§C WIRE cLIP

\Dmve RING

ELECTRIC SERVICE WIRES OR
RADIO WIRING (ANTENNA LEAD~IN
AND GROUND WIRES) NOT

INCONDUIT oo |

Fig. 12—Block Wire Crossing Behind Foreign Wire

CONDU\TS OR ;

el
MAX 12 IN.

>LoMINg N,

SC'WIRE CLIP
P WIRE GUARD 4 : D

DRIVE RING OR INSULATED SCREW EYE. %

*USE INSULATED ATTACHMENTS WHERE
FUSED PROTECTION IS REQUIRED,

Fig. 13—Drop Wire Crossing Over Conduit

MAX 2N,

P WIRE GUARD
DRIVE RING

SC WIRE CLIP

S,

1 | %&

Fig. 14—Block Wire Crossing Over Conduit



BELL SYSTEM PRACTICES

SECTION 462-460-200CA
Issue C, November, 1964
Bell Canada

Standard

DROP AND BLOCK WIRING
PLACING WIRE AND CABLE
FOR AUTOTRAILERS

1. GENERAL

$.01 This section covers general information
and procedures pertaining to the placing
of drop and block wire, and station wire and cable

for autotrailers.

102 This section replaces 625-460-200CA,
which is cancelled.

1.03 Placing drop wire, station wire and cable,

and station protectors on autotrailers should
be on the same basis as installations for perma-
nent buildings with the exceptions noted herein.
Makeshift pole lines, insufficient clearances, ete,
should definitely be avoided.

1.04 Prior to proceeding with installation, all
necessary arrangements with the customer
and autotrailer park manager should be made.
These arrangements may include facilities such
as private poles, opening and closing trenches for
buried underground wire, and permission to at-
tach wire to the autotrailers. Where such ar-
rangements have not been made or are unsatis-
factory, refer the matter to the supervisor.

HAZARD:- Do not climb or place ladder against
subseriber’s owned 4 x 4 poles.

1.05 Where attachments are made on jointly

used poles and posts, the standard separa-
tions between power and telephone wires shall be
provided as for permanent residences.

%I’ Defects in electrical equipment or wir-
ing in an autotrailer may energize the
body and present an electrical hazard
to persons in or near the autotrailer. If
a hazardous condition is found to exist,
workman shall proceed no further un-
til the condition has been corrected and
his supervisor informed of the condi-
tion. Workman should inform auto-
trailer occupant of any hazardous con-
dition found.

2. TESTING AUTOTRAILER

2.01 Before workman makes bodily contact with
any metal portion of autotrailer, the follow-

ing tests should be made:
(1) Test metallic autotrailer body for possibi

ity of being energized.

(2) Test chassis of autotrailer body for possi-
bility of being energized.

2.02 Workman should use the best available
ground (water pipe, ground rod, etc) for
making test:

2.08 To verify presence or absence of hazardous

voltage on autotrailer body or chassis, use
the Z voltage tester as described in Section 620-
105-010. If it is necessary to cut through paint
to insure good contact between autotrailer and Z
voltage tester, select an inconspicuous location to
avoid marring the appearance of the autotrailer.
Use insulating gloves and avoid bodily contact
with autotrailer during this operation.

m If Z voltage tester indicates that any part

of the autotrailer is energized, do not pro-
ceed until condition is corrected and super-
visor is informed. (See 1.05).

3. INSTALLING SERVICE DROPS

3.01 The distribution plant serving a trailer
camp may be any of the following types,
depending on the number of lines required.

e Drop Wire—Multiple or Single
o Distribution Wire
o Aerial Cable
Service to individual trailer may be either an

aerial drop wire or a buried wire. Typical service
connections to trailers are shown in Fig. 1 and 2.

© Bell Canada 1970
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MULTIPLE DROP OR
DISTRIBUTION WIRE
HOW|

6-PAIR
WIRE
TERMINAL—]

4-IN.X 4-iN, POLE,
PROVIDED BY
CUSTOMER. ( MIN,
HEIGHT~10 FT.
ABOVE GROUND)

f
erovecron |
=~

Fig. 1-Typical Aerial Service Connections

MULTIPLE DROP OR
DISTRIBUTION WIRE
SHOWN

6-PAIR WIRE
TERMINAL

1 proTECTOR

| |
l /gABLE\
] UARD

4-IN.X 4-IN. POLE

.
Lo
L CUSTOMER), MIN

T~ { PROVIDED BY
. HEIGHT ABOVE
TUNDERGROUND WIRE GROUND- 2 FT.

( TRENCH OUG- AND BACK-
FILLED BY CUSTOMER).
MIN. DEPTH ~ 18 IN.

Fig. 2 — Typical Buried Service Connections



4. INSTALLING STATION WIRE AND CABLE

4.01 Autotrailer installations generally vary, de-

pending on the type of facilities provided
by the customer. Typical wiring arrangements
are shown in Fig. 3 and 4.

4.02 The protector should be located as near as

possible to the autotrailer on a private post
or mounted on the outside surface of autotrailer.
When mounting protector on outside surface of
autotrailer, use 79-type or other suitable back-
board. This backboard may also be used for the
drop or block wire attachment.

CABLE GUARD

GROUND ROD {DRIVEN) WHERE OTHER

PREFERRED GROUNDS ARE NOT AVAILABLE — 7.

MAX 12 IN. -

4-IN. X 4:N. POST PROVIDED BY
CUSTOMER (MLN) HEIGHT -~ 2 FT

ABOVE . GROUN —\‘

PROTECTOR —

NO. {4 GROUND WIRE\ Ll

ISS C, SECTION 462-460-200CA

Grounding

4.03 Refer to protector and grounding practices
for proper grounding medium and wiring
of protector.

Bonding Autotrailer

4.04 The protector ground should be bonded to

the autotrailer body or chassis by No. 10
ground wire. The ground wire bonding the auto-
trailer should be installed to give the best possible
mechanical protection, such as that shown in Fig.
3 and 4.

CONNECTING BLOCK

! - BLOCK WIRE
TAPE ON INSIDE FOR
APPEARANCE
R4 DRILL HOLE THROUGH FLOOR
[ AND TAPE WIRE TO SEAL
OUT WEATHER
-

L —

,
z_‘\
NO. [0 GROUND WIRE
BONDED TO TRAILER

. _UNDERGROUND WIRE
\/(TRENCH DUG AND BACK-FILLED
~ BY CUSTOMER MIN DEPTH 18 iN.}

STRAND GROUND CLAMP

Fig. 3 —Buried Wire Distribution
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Wiring
4.05 The inside wiring and cabling of auto-
trailers should be on the same basis as that
for permanent structures. In some autotrailers,
short lengths of conduit for telephone wiring are
provided between the bottom of the autotrailer
and outlet locations. Where such facilities are not
provided, entrance holes generally should be
drilled in the floor of the autotrailer, the wire
pulled through, taped to seal out weather, and

MOUNT PROTECTOR
5§ FT ABOVE GROUND

CABLE GUARD

NO. 14 GROUND WIRE

STRAND GROUND CLAMP

terminated on a connecting block on the inside wall
of the autotrailer. On autotrailers that move often
and require telephone service, it may be desirable
to place permanent wiring inside of autotrailer
to a protector mounted on the outside.

4.06 Use wood guard or conduit from post to
autotrailer to protect drop or block wire
from damage when the post cannot be placed 12

inches or less from the autotrailer.

4 IN. X 4 IN. POST PROVIDED BY
CUSTOMER ( MIN HEIGHT -10 FT
ABOVE GROUND )

‘{MAX 12 1N

-/ CONNECTING  BLOCK

[ " BLOCK WIRE

TAPE ‘ON-.INSIDE - FOR

APPEARANCE

DRILL HOLE THROUGH. FLOOR
AND. TAPE WIRE - TO 'SEAL
OUT WEATHER

NO. 10 GROUND ‘WIRE
BONDED TO TRAILER

PREFERRED GROUNDS ARE NOT AVAILABLE

4—-—::;-:—*-”——-)—'——- GROUND ROD (DRIVEN) WHERE OTHER

Fig. 4 —Drop Wire Distribution

N
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BELL SYSTEM PRACTICES

SECTION 462-500-011CA
Issue D, November, 1972
Bell Canada

Standard

DROP AND BLOCK WIRING

MULTIPLE DROP WIRE

STRINGING SAGS

1. GENERAL

1.01  This section covers stringing sags for mul-
tiple drop wire.

1.02 This section is reissued to revise Table A
and B and update information.

TABLE A
NORMAL STRINGING SAGS FOR MULTIPLE

1.03 Table A gives normal stringing sags to
which multiple drop wire should be strung
in all cases where ground clearances can be met.

TABLE B
MINIMUM STRINGING SAGS FOR MULTIPLE

DROP WIRE DROP WIRE
Sag [ Sag
Final Increase Final Increase
5 Unloaded from Unloaded from
pan - . Span . :
L h Stringing Sag String- Stringing Sag String-
engt! . . Length . .
Following | ing to Following | ing to
Storm Final Storm Final
Loading Condi- Loading Condi-
Sag Tension tion Sag Tension tion
ft. ft. | in. ib. ft. in. in, ft. f. | in. ib. ft. in. | ft.} in.
100 1 9 110 2 0 3 100 1 4 150 1111 7
125 2 |10 110 3| 4 6 125 211 150 219 8
150 4 0 110 4 6 6 150 3 0 150 3 8 8
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1.04 Table B gives minimum stringing sags to
which multiple drop wire may be strung to

obtain necessary ground clearance not possible

with the normal stringing sags of Table A.

1.05 The high tensions corresponding to both

normal minimum stringing sags require
the use of the multiple drop wire puller when
placing the wire in spans. This puller also pro-
vides a means for snubbing the wire preparatory
to placing the drop wire clamp.

1.06 Tables A and B indicate the approximate

final unloaded sag which multiple drop
wire will develop after being subjected to ice and
wind storms. Allow for these sag increases at the
time of wire placing in order to avoid possible
resagging of the wire subsequent to storm
loading.

1.07  Multiple drop wire should preferably be

distributed from a pole but it may be dis-
tributed from a span clamp provided the cable
suspension strand is not pulled out of line
noticeably.

2. NORMAL STRINGING SAGS FOR MULTIPLE
DROP WIRE

2,01 String multiple drop wire to the sags in

Table A on pole-to-pole and pole-to-house
spans except in those cases where adequate
ground clearance can only be obtained with the
minimum sags of Table B.

3. MINIMUM STRINGING SAGS FOR MULTIPLE
DROP WIRES

3.01 Use the minimum sags of Table B in cases

where these reduced sags provide the only
means of obtaining ground clearances under the
wire in spans.
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4. STRINGING MULTIPLE DROP WIRE IN SPANS

4.01  Pay out multiple wire in pole-to-pole and
pole-to-house spans in the manner pre-
scribed for drop wire.

4.02 Pull multiple wire to required sag at poles

using the multiple drop wire puller for
tensioning and snubbing of the wire. Proceed as
follows:

(1) Suspend the hook of the wire puller on the

drive hook placed in the pole. Pull the wire
hand-tight and then reach out and place the
wire grip of the puller on the multiple wire at
arm’s length.

(2) Pull the wire up to the required sag and
hold by tripping the strap snubber on the
puller,

MULTIPLE
DROP WIRE

INSULATED
WIRE GRIP

PULLING STRAP

Fig. 1 —Tensioning Multiple Drop Wire

(8) Place the D drop wire clamp loosely on the

slack section of wire between the wire grip
and the pole. Take up on the slack wire and
tighten the clamp with its tail wire about 1/2
inch short of the wire hook.

(4) Pull up on the wire by means of the puller
to permit hanging the clamp on the drive
hook.

(6) Remove the multiple drop wire puller.
4.03 The sag given to multiple drop wire may be

estimated by sighting between wire sup-
ports.



BELL SYSTEM PRACTICES SECTION 462-500.100CA

Issue C, November, 1964
Bell Canada

DROP AND BLOCK WIRING st
andard

MULTIPLE DROP WIRE
DESCRIPTION

1. GENERAL

1.01  This information was formerly covered in
Section 625-500-100CA which is cancelled.

1.02 Multiple drop wire is used for making
multiple drop connections where fuseless
type or no station protection is required.

1.03 Information for B multiple drop wire and
C multiple drop wire of earlier design is
included.

2. DESCRIPTION OF MULTIPLE DROP WIRE

201 Multiple drop wire consists of six twisted
pairs of conductors. Each conductor is
rubber insulated and neoprene jacketed. The
insulation of one conductor of each pair is of a
distinctively different color to provide ring and
tip identification, as well as pair identification.
The six pairs are cabled together, and wrapped
with glass yarn tape into a tight core. The
assembly is encased in a black neoprene jacket.

2.02 The following table indiecates the colour
identification of the Z multiple drop wire.
Pair No. Tip Ring
1 White Blue
2 White Orange
3 White Green
4 White Brown
5 White Slate
6 Red Blue
203 Fig. 1 illustrates the details of Z multiple
drop wire.
2.04 Multiple drop wire is a self-supporting

type of wire which can be supported by
means of D drop wire clamps in spans up to 150
feet in length.

0.027 ELECTROFORMED WIRE
91 {COPPER-STEEL)

BROWN -WHITE
JUTE FILLERS
BETWEEN PAIRS
GREEN WHITE .- _+ SLATE-WHITE
N /4
N
NEOPRENE JACKET N
: /JUTE CENTER
MR =
GLASS YARN TAPE

ORANGE - WHITE e BLUE -RED

i

BLUE -WHITE

Fig. 1 —C Multiple Drop Wire (Present Design)

The approximate breaking strength of Z multiple
wire is 1700 pounds. The wire weighs approxi-
mately 16 pounds per hundred feet. Multiple drop
wire is designed to be handled in the same man-
ner as single-pair drop wire.

3. ASSOCIATED MATERIALS AND APPARATUS

3.01 Materials and apparatus required in con-
nection with the installation of multiple
drop wire are listed below:

Material or Apparatus Use

D Drop Wire Clamp For supporting the wire

at span attachments.

Multiple Drop Wire
Puller

For pulling the wire to
proper tension and
snubbing it.

116C Protector A 6-pair fuseless station
protector for inside or

outside mounting.

117A Protector A 6-pair fuseless protec-

tor for inside use.
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Material or Apparatus Use

104-Type Wire
Terminal

A 6-pair wire terminal
similar to the 116A or
116C protector but
without protectors.

Pole attachment.

First building attach-
ment.

B Drive Hook
Drop Wire Hook

Drop Wire Hook Strap To secure a drop wire
hook on first building
attachment.

No. 18 RH Galv.
Wood Screw 2 inch

For fastening drop wire
hook to studding of
frame building.

5/16 inch by 1-3/4 inch For fastening drop wire
Hammer Drive hook on masonry
Anchor walls.

No. 20 Cable Clamp For second and last
building attachments.
May also be used as
intermediate attach-

ments.

For intermediate build-
ing attachments.

For grounding the 116A
or 116C protector to
water pipe.

5/8 inch Drive Ring

No. 10 Ground Wire

4. CUTTING MULTIPLE DROP WIRE

4.01  Use 6-inch SW diagonal pliers for cutting

across multiple drop wire. It will be neces-
sary to make several cuts with the pliers to com-
plete the operation. Make an initial cut in the
wire with the points of the pliers and bend the
wire back at the cut so as to expose the inside
conductors. Then proceed to cut a few conductors
at a time until the cut is completed.

4.02 FEight-inch side cutting pliers can also be

used for cutting multiple wire. It may re-
quire several presses of the pliers to cut through
the wire.

5. REMOVING OUTER JACKET ON MULTIPLE
DROP WIRE

501 In terminating multiple drop wire at ter-
minals and protectors it is necessary to
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remove the outer jacket in order that the pairs
can be fanned out. Strip the jacket as follows:

Fig. 2 — Rolling the Juacket with Diagonal Pliers

(1) Make two longitudinal cuts opposite each
other on the multiple drop wire by means
of the large groove of the C braid stripper.

(2) Grip the jacket at the wire end with diag-
onal pliers and roll the jacket back on
itself as illustrated in Fig. 2.

(3) Release the rolled back portion of jacket

and grip it again with long nose pliers.
Again roll the jacket back on itself until it
pulls free of the glass yarn tape, then pull off
the jacket with a strong steady pull over the
required distance from the wire end. See Fig. 3.

Fig. 3 — Rolling the Jacket Back on ltself with
Long-Nose Pliers

(4) Repeat operations of Steps 2 and 3 for
the remaining segment of jacket.

(5) Unwrap the glass yarn tape around the

wire core and fan out the pairs for con-
ductor skinning and terminating. Cut off ex-
cess yarn tape and filler.
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1. GENERAL
1.01 This section covers methods for placing
Multiple Drop Wire in spans and on build-
ings. It is reissued to update information and to
incorporate Addendum.

2. USE

2.01  In general, Multiple Drop Wire should be
used in preference to establishing a group

of drop wire runs to serve apartment buildings,
multiple dwellings, small P.B.X.s, etc., and only
under exceptional circumstances should it be used
in lieu of cable as distribution facility, especially
when intermediate terminals are required for dis-
tribution purposes, When used as a distribution
facility the non-working or disconnected pairs
shall be grounded at the cable junction terminal
using a bA or 6A Ground Strip as described in
Section 638-310-105.

2.02 Multiple drop wire must NOT be used to
serve subscribers’ premises from open line
wire or multiple line wire.

3. PLANNING MULTIPLE DROP WIRE RUNS

3.01 In planning Multiple Drop Wire Runs on
building walls observe the rules outlined

in Section 462-350-213CA. Particular attention

should be given to the following suggestions.

(a) Seleet a location for the first attachment

which will keep the drop wire clear of trees.
In some cases an adjacent building may be used
for the first attachment as a means of avoiding
trees.

(b) Locate ring runs with a view to perman-
ency and accessibility. Avoid runs requir-
ing the use of long ladders.

(c) Make all runs horizontal or vertical insofar

as practical. Horizontal runs should be
placed out of reach of the public particularly
children.

(d) Locate wire runs with a minimum of ob-
structions.

(e) Where necessary to cross or parallel elec-

tric wiring, rain spouts or other obstruc-
tions, the minimum separations covered in Sec-
tion 620-220-011CA for drop wiring should be
observed.

© Bell Canada 1970
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3.02 Multiple Drop Wire is supplied on large

reels. It will be necessary to make a pre-
liminary survey of a proposed installation to de-
termine the length of wire required so as to avoid
excess wire loss. Cut required length of wire
from reel in garage or storeroom and if not over
250 feet, it can be coiled on the drop wire reel. If
length is over 250 feet, coil the wire in & hand
coil of convenient size. Should a number of instal-
lations be at close locations, it may be desirable
to take the reel of wire to the job and distribute
as required. A Roller Platform may be helpful in
such cases.

3.03 Clearances over public and private swim-

ming pools are not covered by Safety Codes
or other practices. However, for reasons of safety,
sanitation, and appearance, aerial drop wire cros-
sing over swimming pools should be avoided.

4. MULTIPLE DROP WIRE RUNS ON BUILDINGS

4.01 First Building Attachment: Use a Drop

Wire Hook installed on a Drop Wire Hook
Strap as the first building attachment for multiple
drop wire spans to buildings. The strap is provid-
ed with 5/16 inch No. 18 x 1/2 inch R.H. Gal-
vanized Machine Screw for attaching the hook to
the strap. Only one muliiple drop wire span shall
be attached to a Drop Wire Hook.

4.02 Install Drop Wire Hook Strap to the var-
ious types of building surfaces as follows:
2—5/16-inch x 1-3/4-inch

Brick, Masonry, |
b Hammer Drive Anchors
J

Substantial Brick
Veneer

2—2-inch No. 18 R.H. Galv.
Wood Screws placed in
studding. Use 1-1/2-inch

Wood
Thin Composition

Siding screws on solid timber.
Thin Wall or 2-—No. 18 R.H. Galv. Wood
Unsubstantial Screws. Screws to pene-

trate wood studding at
Heavy Composition least 1 inch.
Siding or

Stucco on Wood

2—5/16-inch x 5-inch R.H.
Toggle Bolts. Bolts to be
located in separate tiles
where practical.

|

|

[

J

|

Brick Veneer, |
[

|

J

|

Hollow Tile ;
J
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Not less than 16 in.

|"— from corner “"
1

5/18 in. No. 18 x 2 in. R. H.
Galvanized Machine Screw
furnished with strap,

Drop Wire Hook

2 in. No. 18 R.H. Galv. Wood
D _ Screws placed in studding.

fllustration 1

5/16 in. No. 18 x Y2 in. R. H.
Galvanized Machine Screw
furnished with strap.

' Not less than 16 in,
- " from corner
'jm{“' &:: L

Drop Wire Hock

i

5/16 in. x 1% in. Hammer
Drive Anchors. Place
Anchors in adjacent
bricks.

Drop Wire Hook Strap

Hlustration 1A

4.03 Second Building Attachment: Clamp the

wire to the wall close to the Drop Wire
Hook attachment with a No. 20 Cable Clamp. At-
tach clamp to walls as follows -

| 1/4-inch x 1-inch Hammer

Masonry {  Drive Anchor.

Wood } 1-1/2-inch No. 14 R. H. Galv.

Thin Composition | Wood Screw. Use 1-inch
Siding } Screw on solid timber.

Stucco on Wood | 2-inch No. 14 R. H. Galv.

Heavy Compesition } Wood Screw.

Siding

Approx.
i" 6in.

No. 20 cable
Clamp

i

Clamp

Hiustration 2



4.04 Intermediate Building Attachments:

Where a high level of appearance is not of
importance, support wire with 34-inch Drive or
Bridle Rings spaced approximately 8 feet apart
in horizontal runs and approximately 6 feet apart
in the vertical runs. Use larger size rings if more
than one multiple drop wire is in building run or
where individual wires parallel multiple drop wire
run. It will be necessary to spread the opening in
the rings slightly in order to insert the multiple
drop wire. Where a high level of appearance is of
importance, attach wire runs along walls with No.
20 Cable Clamps spaced at reduced intervals when
necessary.

4.05 Last Building Attachment: Place a No. 20

Cable Clamp on the multiple drop wire ap-
proximately 6 inches from point of entrance to
protector, wire terminal or building after pulling
the wire taut in the building run. Attach clamp to
wall as indicated in Para. 4.03.

4.06 Building Entrance: Provide a 3/4-inch

hole when entering building with multiple
drop wire. Slope entrance hole upward from out-
side, wherever practical. Tape wire and wedge
tightly into entrance hole to avoid seepage of
water between wire and building wall. Where it
is not practical to slope entrance hole upward from
outside, provide a 3-inch drip loop at entrance and
tape and wedge wire tightly into entrance hole.

4.07 Typical wire run on outside building wall is
illustrated below:

% in. drive rings
spaced 6ft. apart
To Distribution Pcle
% in. drive rings
spaced 3ft. apart

Drop Wire Hook

20 Cable Ciamp

Ay, o
CTE LT

B Multipie Drop Wire Rl BE

; TR,

o

3 = 1
4
L e SN TE.

S 116A Protector
No. 20 Cable Clamp

No. 20 Cable Clamp

lHfustration 3
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Note: Uge No. 20 Cable Clamps in place of rings
where a high level of appearance is of im-
portance.

4.08 Fasten multiple drop wire to building walls

with a No. 20 Cable Clamp at the beginning
and end of the run in order to maintain dress of
wire in ring run.

4.09 Where wire is run in auxiliary cable rings

(strand supported block cable run) use No.
10 Lashed Cable Supports and 1/4-inch Cable
Spacers in place of cable clamps to attach the mul-
tiple drop wire to strand at beginning and end of
strand supported run. Place supports and spacers
as outlined in Section 627-300-216.

4.10 Guards: To provide Mechaunical Protection

of Wires on Buildings or in the span, place
the required length or lengths of P or C Wire
Guards. The C Wire Guard will slide freely over
the multiple drop wire and should be used where
protection in a span is required. The C Wire Guard
shall be held in place in the manner described in
Section 624-030-105.

4.11  Terminations: The multiple drop wire may
be terminated in a 6-pair wire terminal or
a 6-pair protector as specified below.

(a) No Station Protection Required: Termin-

ate wire on the outside wall or inside the
building on a 104B Wire Terminal. Where ap-
pearance and wire would not be objectionable a
30A Connecting Block could be used for termin-
ations inside the building.

(b) Fuseless Station Protection Required:

Terminate wire on the inside of a building
on a 117A Protector unless appearance of pro-
tector, ete.,, would be objectionable; in which
case terminate the wire on the outside of a
building in a 116C Protector. TERMINATE
ALL PAIRS (WORKING AND NON-WORK-
ING) ON PROTECTORS.

Note: In addition to 116C or 117A Protectors, 60
type (sneak current) fuses are required on P.B.X.
trunks, tie lines and leased or special service lines,
ete., as covered in the P.B.X. Installation and
Maintenance Practices.
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5. MULTIPLE DROP WIRE RUNS ALONG A LEAD

5.01 Atftachments: Spans of multiple drop

wire are supported at all dead ends and in-
termediate poles by the D Drop Wire Clamp. The
clamp is supported on poles by a Drive Hook.
Only one multiple drop wire (not span) shall be
attached to a drive hook. Drive Hooks shall be
located and installed on poles in the same manner
as prescribed for individual drop wires in pole-to-
pole and pole-to-building runs.

5.02 Where the placing of a multiple drop wire

span interferes with climbing space on a
jointly used pole, provide climbing space by dis-
tributing existing individual drop wires from span
clamps or guard arms.

5.03 At intermediate poles, provide approxi-
mately 3 inches slack between clamps as for
individual drop wires.

5.04 Guying: Unless poor soil conditions exist,

there is no requirement for guying corners
or deadends of a single multiple drop wire instal-
lation. Under adverse soil conditions individual
judgment should be used to determine whether the
corner or deadened pole should be ground braced,
set deeper or guyed.

6. DISTRIBUTING MULTIPLE DROP WIRE FROM
TERMINAL POLES
6.01 Distribute multiple wire in the manner
described for individual drop wires.
7. PLACING D DROP WIRE CLAMPS ON MULTIPLE
DROP WIRE
7.01  The D Clamp is designed primarily for use

on Multiple Drop Wire. It consists of two
identical semicircular shells and two flat wedges

262

held together by a tail wire. The clamp is illus-
trated below:

Large end Small end
Shell
(2 required)
Wedges g

Illustration 4

7.02 Install the clamp on the wire in the follow-
ing 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.

(4) Complete asgsembly of clamp on wires is
illustrated below :

Tail wire to drive hook
or drap wire hook

Tab rails of shell

Large end of clamp

B Multiple Drop Wire

tilustration 5



7.03  Since the D Drop Wire Clamp is construct-
ed from Stainless Steel, and consequently
has an unlimited service life, care should be exer-
cised in any removal operation involving this
clamp to ensure its recovery for further use.

8. COLOUR CODING

8.01 The colour coding of the conductors of Mul-

tiple Drop Wire should facilitate the iden-
tification and termination of the individual pairs
to a considerable degree.

8.02 The following patterns for Multiple Drop

Wire shall be used when determining the
order of terminations in all terminals or pro-
tectors.

Z Multiple Drop Wire

Pair

No. Tip Ring
1 White Blue
2 White Orange
3 White Green
4 White Brown
5 White Slate
6 Red Blue

9. TERMINATING MULTIPLE DROP WIRE IN CABLE
TERMINALS

9.01 When pairs in a multiple drop wire run are

NOT terminated at the cable or other dis-
tribution facility terminal, each pair not cut into
service shall be tagged with Drop Wire Tags at
the time the wire is placed.

9.02 Wire Pairs shall be numbered or tagged in
accordance with the colour code outlined in
Para. 8.02.

9.03 Locate tag on the non-terminated pairs be-
tween the jacket and the first drive or ter-
minated ring.

9.04 At Pole and Wall Mounted Terminals re-

move the outer jacket and glass yarn tape
back to approximately two inches before the drive
or bridle ring at which the routing of the standard
wire run at terminal divides to provide wire slack
for reterminations. Fan out the pairs, run them
through the rings and terminate them in the
terminal as prescribed for Block Wire.

ISS. E, SECTION 462-500-200CA

‘

|

ﬁ Arrangement and size of
Drive Rings on pole shall

1 fallow instructions for

i

]
Approx. individual drocp wires.
2 in.

| il
Multipie Drop—— w . }
Wire i

I

"_r—"‘

(| NOTE:
i 1il See Paragraph 7.03

9.05 When a sufficient length of a pair in mul-

tiple drop wire is not available for reter-
mination by shortening the run in the drive or
terminal rings, splice out the pair with Block Wire
or reterminate the multiple drop wire in a 6é-pair
wire terminal and bridle between the wire and
cable terminals.

9.06 Where a high rate of distributing cable pair

changes is anticipated, such as in an apart-
ment building, terminate the multiple drop wire in
a 6-pair wire terminal and bridle between the
Wire and Cable Terminals.

Note: The multiple drop wire should normally be
terminated directly in the cable terminal for eco-
nomic reasons.

9.07 At sheath Mounted Terminals remove outer

jacket and glass yarn tape approximately
one inch beyond terminal wiring ring nearest the
pole. Fan out the pairs, run them through the
rings and terminate them in the terminal as des-
cribed for paired wire.

9.08 The requirements for protection that apply

to individual drop wires also shall be ob-
served in multiple drop wire runs. Where cable
or wire requires 6 mil gap protection use the 116D
Protector. When a multiple drop wire run extends
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into an exposed area the unexposed status of the
feeder or distribution cable can be maintained,
provided the cable is effectively grounded and a
116C Protector (3 mil gap) is placed at the junc-
tion of the multiple drop wire and unexposed
cable.

10. TERMINATING MULTIPLE DROP WIRE IN
116C PROTECTOR

10.01 The 116C Protector is equipped with a

housing smaller than the 10-pair N-Type
Terminal. The new housing is provided with suit-
able bosses and holes which eliminate the use of
the 45A bracket and permit mounting directly
on either a flat surface or a pole. Install the
116C Protector on wood by means of two—2 inch
No. 14 R.H. Galv. Wood Screws. On masonry the
116C Protector may be attached with two No.
12 Plastic Screw Anchor and two — 2 inch No. 14
R.H. Galv. Wood Screws.

10.02 A drip loop shall be formed in the multiple
drop wire where it enters the protector
housing if the protector is mounted outdoors.
When mounted vertically, the multiple drop wire
shall enter at the bottom of the protector. When
mountad in a horizontal position wire entrance

grommets shall be at the bottom.

10.03 The protector shall be grounded with a
102 mil (No. 10), or larger, Ground Wire
connected to a metallic public water system
ground and where no water system exists, in
accordance with the provisions covered in appro-
priate sections on grounding. The ground wire
shall be connected to the protector housing with
the ground clamp provided on the outside of the
housing.
10.04 Insert the multiple drop wire into either
end of the protector as desired. It will
greatly facilitate pair terminations if the end of
the multiple drop wire is stripped of its outer jac-
ket before inserting the wire into the protector
housing.
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Ground Posts for

2A1A Protector station ringers
Unit

102 Mil (No. 10)
Ground Wire
of larger

p—— 6 in.

~ 116G Protector

Biock Wires to Subscribers

Illustration 7

10.05 Dress the multiple drop wires so that they
will be close to the back of the box. The
individual pairs shall be terminated, in accordance
with the colour code outlined in Para. 8.02, under
the bottom nut on each binding post. The indivi-
dual drop or block wire connections enter through
the series of grommets as for N Type Terminals
and are terminated between the top and bottom
nuts of the binding posts.

T1. TERMINATING MULTIPLE DROP WIRE IN 1048
WIRE TERMINAL

11.01  When no protection is required, multiple

drop wire may be terminated in a 104B
Wire Terminal. The 104B Wire Terminal is equip-
ped with a housing similar to the 116C protector
and is mounted in the same manner as described
in Para. 10.01 for the 116C Protector.

11.02 Insert the multiple wire in one of the out-
er holes of the wire terminal so that about
one inch of the jacket extends inside the housing.
It will greatly facilitate conductor termination if
the end of the multiple drop wire ig stripped of its
outer jacket before inserting the wire into the

terminal housing.



11.03 Terminate the conductors under the bot-

tom nut on each binding post, following
the colour sequence described in Para. 8.02. Ter-
minate the station drop wires between the top and
bottom nuts on the binding post.

11.04 This terminal can also be used at the end

of a drop wire run as a distribution point
for stations not requiring protection and when
specified on the work plans it shall be installed at
intermediate poles as shown below.

Note: At the intermediate terminals the through
multiple drop wire run shall be cut and the indi-
vidual pairs from both directions shall be twisted
together and terminated between the washers
under the bottom nuts. All pairs from both direc-
tions shall be terminated in order to effectively
protect the complete drop wire run. In twisting
the individual pairs together prior to terminating,
the colour coded pattern outlined in Para. 8.02
shall be followed.

15S. E, SECTION 462-500-200CA
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1. GENERAL

1.01  This Section provides information on X
Multiple Drop Wire and is reissued to re-
vise Table 1.

1.02 X Multiple Drop Wire is designed for mak-

ing multiple drop connections to: Multiple
family dwellings, small PBXs, and multiple pay
stations.

2. DESCRIPTION

2.01 X Multiple Drop Wire consists of six pairs
of 22 gauge polyethylene insulated con-
ductors which are spiralled and laid parallel to
a 109H steel support wire. Both the conductors
and support wire are jacketed with a black
P.V.C. Compound. These two jackets are joined
by a thin web so that the two units may be readily
separated without damage to the jacket of either
unit. A slitting cord is provided to facilitate the
removal of the jacket covering the conductors.

§ 7~

Fig. 1 — X Multiple Drop Wire
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2.02 The following table indicates the colour-
coding of the X Multiple Drop Wire pairs.

X MULTIPLE DROP WIRE

Pair No. Tip Ring
1 White Blue
2 White Orange
3 White Green
4 White Brown
5 White Slate
6 Red Blue

2.03 The X Multiple Drop Wire is a self-sup-

porting type of wire which can be sup-
ported by means of 109 Preformed Wire Grips
in a span up to 150 feet in length. The minimum
breaking strength of the X Multiple Drop Wire is

4. STRINGING SAGS

4.01 Table 1 gives the minimum sags to which
X Multiple Drop may be strung to obtain
the necessary ground clearance.

TABLE 1

Minimum Stringing Sags for X Multiple Drop Wire
Stringing (60°F.)

Span Length Sag Tension
100 ft. T 60 1bs.
125 ft. 20 6” “
150 ft. 37 “

1200 1bs. The wire weighs 77 lbs. per 1000 feet.

3. ASSOCIATED MATERIALS AND APPARATUS

3.01 Materials and apparatus required in connection with the installation of Multiple Drop Wire
as covered in this Section, are listed below:

Material or Apparatus

Grip, Wire Preformed 109
Block Wire Light

116C Protector

117B Protector

104B Wire Terminal

B Drive Hook

S Porcelain Knob; Angle
Screw ; House or Corner
Bracket; Drop Wire Hook

No. 12 Cable Clamp

54" Drive Ring
No. 10 Ground Wire

Use

For supporting the wire at deadends and span attachments.
For pulling the wire to proper tension and snubbing it.

A 6-pair fuseless station protector for outside mounting.
A 6-pair fuseless station protector for inside mounting.

A 6-pair wire terminal similar to the 116C Protector but without
protectors.

Pole attachment

First building attachment (See Section 462-350-213 for method of
attachment).

For second and last building attachments. May also be used as in-
termediate attachments.

For intermediate building attachments.

For grounding the Protector.



4.02 Pay out multiple drop wire in pole-to-pole,
and pole-to-house spans, in the manner
prescribed for drop wire.

4.03 Pull multiple drop wire to required sag

at the pole using the Light Wire Block
equipped with a Buffalo Grip and Swivel Hook.
Proceed as follows:

(a) Suspend the hook of the Light Wire Block
on the drive hook placed in the pole. Pull
the wire hand tight, and secure temporarily.

(b) Remove the jacket from the support wire
where the Buffalo Grip is to be placed.

(c) After placing the Buffalo Grip, pull the
wire up to the required sag, and hold by
tripping the Light Wire Block.

(d) Position the preformed wire grip on the

support wire (after jacket has been re-
moved) so that it may be placed on the drive
hook.

4
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(e) Remove the light wire blocks, and apply
one half-looped layer of vinyl tape over
exposed support wire and conductors.

5. REMOVAL OF P.V.C. JACKET

5.01 The P.V.C. Jacket may be removed from

the support wire by using the Inside Wir-
ing Cable Stripper. The cable stripper will re-
move a strip of the jacket enabling the support
wire to be pulled out of its covering.

5.02 A slitting cord is provided to slit the P.V.C.
Jacket so that it may be removed from
the conductors.

5.03 To separate the support wire from the con-

ductor at terminating locations or for
making building runs, slit the web for approxi-
mately 2 inches using diagonal pliers. To complete
the separation, pull the support wire and con-
ductors in a slow, steady manner in opposite
directions; at right angles to the major crossec-
tional axis of the wire (See Figure 4).

The slow, steady pull is especially impor-
tant, to avoid cracking the jacket, when the
temperaturés are below zero.

. LIGHT WIRE BLOCK
BUFFALC GRIP

. SWIVEL HOOK

. X MULTIPLE DROP WIRE

. 109 PREFORMED WIRE GRIP

Uos N e

Fig. 2
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109H SUPPORT WIRE, EXPOSED

INSIDE WIRING CABLE STRIPPER

\

DIRECTION z
OF

PULL

6. PLANNING X MULTIPLE DROP WIRE RUNS

601 X MULTIPLE DROP WIRE MUST NOT
BE USED TO SERVE SUBSCRIBERS

PREMISES FROM OPEN LINE WIRE OR

MULTIPLE LINE WIRE.

6.02 In planning Multiple Drop Wire Runs on
building walls observe the rules outlined in

Section 462-350-213. Particular attention should

be given to the following suggestions:

(a) Select a location for the first attachment
which will keep the drop wire clear of

[
)
o

X MULTIPLE DROP WIRE /

Fig. 3

; DIRECTION
OF PULL

trees. In some cases an adjacent building may
be used for the first attachment as a means
of avoiding trees.

(b) Locate ring runs with a view to per-
manency and accessibility, Avoid runs re-
quiring the use of long ladders.

(¢) Make all rums horizontal or vertical inso-

far as practical. Horizontal runs should
be placed out of reach of the public, particular-
ly children.



(d) Locate wire runs with a minimum of ob-
structions.

(e) Where necessary to cross or parallel elec-

tric wiring, rain spouts or other obstruc-
tions, the minimum separations covered in
Section 620-220-011 for drop wiring should
be observed.

6.03 Clearances over public and private swim-

ming pools are not covered by Safety Codes
or other practices. However, for reasons of safe-
ty, sanitation, and appearance, aerial drop wire
crossing over swimming pools should be avoided.

7. PLACING: BUILDING ATTACHMENTS

7.01 Place a building attachment, Drop Wire

Hook, Angle Screw, House Bracket or
Corner Bracket equipped with an S Porcelain
Knob, (Section 462-350-213) — in a location that
will keep the multiple drop clear of trees or other
obstructions.

7.02 Separate the support wire from the con-
ductors.

7.03 Use a 109 Preformed Wire Grip to ter-
minate the support wire on the building
attachment. The wire grip is composed of 3 pre-
formed steel wires, assembled into a hairpin
shape. The inner surface of the bore is coated
with grit to increase the holding power. The legs
are unequal in length to facilitate unwrapping.
The crossover and starting point is identified by
a yellow marking.

7.04 Place the 109 Preformed Wire Grip on
the support wire as follows:

PREFORMED WIRE GRIP
SHORT LEG

e E COLOR MARKING -‘1 r. I

109 Preformed Wire Grip

»

(a) Cut the support wire at the point of build-
ing attachment.

(b) Remove 12 inches of jacket from the sup-
port wire and apply a 109 Preformed Wire
Grip as shown in following illustrations.
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Ncte: For the sake of clarity, the conductors have
been omitted.

APPLY WIRES SO THAT THEY ARE
NOT DISTORTED.

MAKE SURE THAT ENDS OF THREE
LEG WIRES ARE COMPLETELY OVER
THE SUPPORT WIRE AND PARALLEL
T0 EACH OTHER

(3) MAKE SURE THAT ENDS

ND
PARALLEL TC EACH OTHER.

WRAP AROUND SUPPORT
WIRE WITH THUMB AND
FOREFINGER.

@ CROSS OVER SECOND L£G
T COLOR—MARKED
PO

(¢) Wrap 5 turns of Vinyl tape around the

joined support wire and conductors at a
point 2 inches beyond the end of the wire grip.
The last turn should be laid on free from all
tension so that the end of the tape will not
start to curl back.

(d) Place the Preformed Wire Grip over the
building attachment.

(e) Run the jacketed conductors to the build-
ing and secure them with a No. 12 cable
clamp as shown in following:
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7.05 intermediate Building Attachments: Support
wire with 54” Drive Rings spaced ap-
proximately 3 feet apart in horizontal runs, and
approximately 6 feet apart in the vertical runs.
Use larger size rings if more than one multiple
drop wire is in building run or where individual
wires parallel multiple drop wire run. Where a
high level of appearance ig of importance, attach
wire runs along walls with No. 12 Cable Clamps
spaced at reduced intervals when necessary.

7.06 last Building Attachment: Place a No. 12

Cable Clamp on the multiple drop wire
approximately 6 inches from point of entrance to
protector, wire terminal or building after pulling
the wire taut in the building run.

7.07 Building Entrance: Provide a 34-inch hole

when entering building with multiple
drop wire. Slope entrance hole upward from out-
side, wherever practical. Tape wire and wedge
tightly into entrance hold to avoid seepage of
water between wire and building wall. Where it
is not practical to slope entrance hole upward
from outside, provide a 3-inch drip loop at en-
trance and tape and wedge wire tightly into en-
trance hole.
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109H PREFORMED WIRE GRIP
HOUSE BRACKET

KNOB PORCELAIN S

312 CABLE GRIP

VINYL TAPE (5 WRAPS)

R

Fig. 5

7.08 Typical wire run on outside building wall
is illustrated below:

%” DRIVE RINGS
SPACED 6’ APART

TO DISTRIBUTION POLE

%" DRIVE RINGS
SPACED 3’ APART

HOUSE BRACKET

116C PROTECT
ROTECTOR NO. 12 CABLE cramp

NO. 12 CABLE CLAMP

Fig. 6



Note: Use No. 12 Cable Clamps in place of rings
where a high level of appearance is of im-
portance.

7.09  Fasten multiple drop wire to building walls

with a No. 12 Cable Clamp at the begin-
ning and end of the run in order to maintain
dress of wire in ring run.

8. PLACING: POLE AND SPAN ATTACHMENTS

8.01 Spans of X Multiple Drop Wire are sup-

ported at all dead ends and intermediate
poles by the 109 Preformed Wire Grip. The grip
is supported on poles by a Drive Hook and only
one multiple drop wire shall be attached to a
drive hook. Drive hooks shall be located and
installed on poles in the same manner as prescrib-
ed for individual drop wires.

8.02 Where the placing of a multiple drop wire
span interferes with climbing space on a

jointly used pole, provide climbing space by dis-

tributing the drop wires from span clamps.

8.08 Pull the multiple drop wire up to its prop-

er sag, cut the conductors and support
wire, leaving enough slack in both so that the
conductors may be terminated in the appropriate
terminal and the support wire bonded to the
strand.

X MULTIPLE DROP WIRE
109 PREFORMED WIRE GRIP
SPAN CLAMP
SUSPENSION STRAND

PN

Fig. 7
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8.04 Separate the jacketed support wire from

the jacketed conductors to a point approxi-
mately 15 inches out from the pole attachment.
Without cutting the support wire, remove the
insulation and place a preformed wire grip. At-
tach the wire grip to the drive hook.

8.05 Wrap 5 turns of Vinyl tape around the

joined support wire and conductors at
a point two inches beyond the end of the wire
grip. The lasl turn should be laid on free from
all tension so that the end of the tape will not
start to curl back.

8.06 Distribute the multiple drop wire in the

manner described for individual drop
wires. Bond the support wire to the suspension
strand using a lashing wire clamp.

8.07 Where a span clamp is required, pull the
multiple drop wire to the proper sag. Re-
move the jacket from the support wire for ap-
proximately 15 inches on either side of the point
of attachment using the inside wiring cable strip-
per. Without cutting the support wire attach two
preformed grips and hooks onto the clamp.

NOTE: CONTINUITY OF 108 SUP- \\
PORT WIRE AT SPAN CLAMP. \
A\l
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8.08 Guards: To provide mechanical protection

of wires on buildings or in the span, place
the required lengths of P and B Wire Guards. The
B Wire Guard will slide freely over the multiple
drop wire and should be used where protection
in a span is required. The B Wire Guard shall be
held in place on X Multiple Drop Wire by taping
each end of the guard to the wire, with one inch
vinyl tape.

9. PROTECTION

9.01  The requirements for protection that ap-
ply to individual drop wires shall also be
observed for X Multiple Drop Wire runs.

9.02 Where the cable requires 6 mil gap pro-
tection use the 116D Protector.

9.03 When a multiple drop wire extends into

an exposed area the unexposed status of
the feeder or distribution cable can be maintained
provided the cable is effectively grounded and a
116C Protector (3 mil gap) is placed at the junc-
tion of the multiple drop wire and the unexposed
cable. (See Section 638-200-200).

10. TERMINATING

1001 X Multiple drop wire may be terminated
at a building in a 6 pair wire terminal or
in a 6 pair protector as follows:

(a) No Station Protection Required: Termin-

ate wire on the outside wall or inside the
building in a 104B Wire Terminal. Where ap-
pearance and wire would not be objectionable
a 66Q3A50 Connecting Block may be used for
terminations inside the building.

(b) Station Protection Required: Terminate

wire on the inside of a building in a 117B
Protector unless appearance of protector and
wire would be objectionable; in which case
terminate the wire on the outside of a building
in a 116C Protector. Terminate all pairs (work-
g and non-working).

Note: In addition to 116C or 117B Protectors,
60 type (sneak current) fuses are requir-
ed on PBX trunks, tie lines and leased or
special service lines, ete., as covered in the
PBX Installation and Maintenance Prac-
tices.
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10.02 When Wiring at a 116 Protector or 104

Wire Terminal proceed as follows:

(a) Where the protector or terminal is mount-

ed horizontally insert the multiple drop
wire into either end, leaving a 3 inch drip loop.
(See Fig. 8).

(b) When the protector or terminal is mount-
ed vertically insert the multiple drop wire
through the bottom.

(c) Before placing the drop into the protector

or terminal, remove the jacket from the
conductors so that there will be 1 inch of jac-
ket remaining on the conductors inside the
housing. Use the Inside Wiring Cable Stripper
to remove the jacket, taking care to avoid
nicking the conductors.

(d) Dress the conductors of the X Multiple

Drop Wire so that they will be close to the
back of the housing. The individual pairs shall
be terminated, (in accordance with the colour
code outlined in Para. 2.02) under the bottom
nut on each binding post.

10.03 Terminating at Cable Terminal.

(a) Run the jacketed conductors through the
drive rings in the usual manner.

(b) Before placing the drop into the terminal,

remove the jacket from the conductors so
that there will be 1 inch of jacket remaining
on the conductors inside the housing. Use the
Inside Wiring Cable Stripper to remove the
jacket, taking care to avoid nicking the con-
ductors.

(¢) Run the conductors along the back of the
housing underneath any existing drops
and against the terminal block.

(d) Run each pair of conductors through the

appropriate hole in the fanning strip (if
there is one) and terminate on the assigned
binding posts by placing the conductor under
the bottom nut on each binding post.

10.04 When a sufficient length of a pair in multi-
ple drop wire is not available for reter-
mination by shortening the run in the drive or
terminal rings, the pair may be extended by us-
ing B Wire Connectors and a short length of X
Multiple Drop Wire of the same colour code.
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X MULTIPLE DROP WIRE
116 TYPE PROTECTOR
#t12 CABLE CLAMP
BLOCK WIRE

##10 GROUND WIRE

NOTE P.V.C. JACKET INSIDE
PROTECTOR

Sop LN

Fig. 8

10.05 Where a high rate of distributing cable

pair changes is anticipated, such as in an
apartment building, terminate the multiple drop
wire in a 6 pair wire terminal and bridle between
the wire and cable terminal.

11, SPLICING

11.01 Generally, because X Multiple Drop Wire

installations are relatively short, it will
be more economical to replace the section rather
than make the splice, however, when splicing is
necessary the procedure is as follows:

(a) Separate the jacket and support wire for
a distance of 8 inches.

(b) Wrap 5 tight turns of F Vinyl tape
around both the support wire and jacket
at the end of the separation.

{(¢) Cut 2 inches off the end of the support
wire. Remove sufficient covering from the
end to allow placing an S-109H splice sleeve.

(d) Join the support wire using the S-109H

splice sleeve pressed with the 31 Type
Nicopress. Apply one-half lapped layer of F
Vinyl tape over the sleeve, extending the tape
1 inch over the wire cover on each side.

(e) Remove 4 inches of the wire jacket. Care
should be taken to avoid separating the
tip and ring conductors.

(f) Join the conductors using NEB-Wire Con-
nectors folding half the conductors to the
left and half to the right. (See Fig 9).

(g) Complete the splice by placing 2 half-

lapped layers of 34 inch DR tape over the
connectors, extending the tape 1 inch over the
jacket. Cover the DR tape with one-half lapped
layer of F Vinyl tape.

275



SECTION 462-500-900CA

5 TURNS OF F VINYL TAPE WRAPPING FOR
F VINYL TAPE $-109H SPLICE SLEEVE

Fig. 9 — Spliced X Multiple Drop Wire
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BELL SYSTEM PRACTICES

SECTION 462-800-311CA
Issue B, November, 1964
Bell Canada

Standard

DROP AND BLOCK WIRING

LOWERING AND REPLACING DROP WIRE

VOLTAGES LESS THAN 300 INVOLVED

1. GENERAL

1.01 This section covers the methods of lower-

ing a drop wire, raising a lowered drop
wire, and replacing a drop wire by pulling the
new wire into the span as the old wire is pulled
out of the span.

1.02 This information was formerly covered in
Section 625-800-311CA (G32.415.1) which
is canceled.

1.03 The procedures outiined herein apply spe-

cifically to the conditions usually encoun-
tered where the drop wire does not cross over
trolley or trolley-bus contact wires or over power
wires or power cables operating at 300 volts or
movre. The basic principles presented in this sec-
tion should also be observed in those cases where
conditions necessitate a departure from the usual
procedures.

1.04 The methods outlined herein are such that

the drop wire is lowered, raised, or re-
placed by means of a handline while the employee
remains on the ground where he can observe
traffic, control the wire to prevent its striking
persons or damaging property, and remove the
wire from a street or highway quickly. An excep-
tion is made in certain cases where a wire, which
does not cross a street or highway, may be
dropped from a pole. The methods are intended
also to avoid the possibility of accidents caused
by releasing wire under tension from a building
or strand attachment while working from a lad-
der or as the result of vehicles striking the wire
as it is being lowered to the ground.

1.05 Refer to Section 462-300-312CA for the

methods of lowering or replacing a drop
wire which crosses over trolley or trolley-bus con-
tact wires or over power wires or power cables

operating at 300 volts or more. The methods of
placing drop wires are covered in Sections 462-
400-205CA and 462-400-206CA.

2. PRECAUTIONS

2.01  Obtain assistance before lowering a drop
wire, raising a lowered drop wire, or re-
placing a drop wire over streets, highways, or
elsewhere if traffic, tree, or other conditions are
such that one man cannot do the work safely.

2.02 Insulating gloves shall be worn by all em-
ployees when performing all operations in

which the handline or the drop wire may come in

contact with power wires or power cables.

2.03 The handline used for lowering, raising, or

replacing a drop wire under the conditions
outlined in this section shall be free from metallic
strands and shall preferably be dry. However, if
weather conditions are such that it is imprac-
ticable to keep the handline dry, a wet handline
may be used for lowering, raising, or replacing a
drop wire over secondary electric service wires
operating at less than 300 volts.

2.04 In general, one 50-foot and one 100-foot

3/8-inch handline will be needed for the
operations outlined in this section and Section
462-800-812CA. The handlines should be served
at the ends to prevent unraveling.

2.05 When it is necessary to carry a handline up

a pole or ladder, double the end of the
handline back on itself for a distance of approxi-
mately one foot and place this loop under the
right or left side or back of the body belt or in
stuch other position that the handline will be re-
leased readily if it is placed under tension while
the employee is climbing the pole or ladder.

© Bell Canada 1970

Printed in Canada.
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2.06 Never release the drop wire supports from
a wire span while working inside the angle
formed by the wire.

2.07 Avoid working from a ladder placed
against a building with the side rails cross-
ing a wire run or in any other position where
movement of the wire, due to loosening of the
attachments, would cause an accident.

2.08  When a drop wire attached to a span clamp

is to be lowered or replaced, place the foot
of the extension ladder on the field side of the
suspension strand and not in the street or high-
way. 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.

2.09 If conditions are such that the handline,

or the drop wire to which it is attached,
may become disengaged from a drive hook or
crossarm or may slide along the strand or guard
arm while doing the work outlined in this section,
the handline or drop wire shall be enclosed with
a temporary guide loop. This loop shall consist of
a short length of wire or houseline placed over
the handline or drop wire with the ends of the
guide securely tied as follows:

e Drive Hook: Tie one end to the vertical
portion of the drive hook and lash the
other end to the pole.

e Crossarm: Tie the ends to adjacent pins or
insulators.

e Guard Arm: Tie the ends to the guard arm
on each side of the handline or drop wire.

o Strand: Tie the ends to the strand or the
strand and lashed cable on each side of the
handline or drop wire, or place the hand-
line or drop wire through the hook of a
span clamp.

3. LOWERING WIRE WHICH CROSSES A STREET OR
HIGHWAY — WIRE ATTACHED TO POLE

Caution: The lowering of a taut drop wire
span requires that special precautions be
taken to ensure that the wire is lowered
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safely. These special precautions are covered
in Part 6 of this section.

Handline Lowering Method

3.01 Lower the drop wire from its position on

the pole (drive hook, guard arm, or cross-
arm) in accordance with the following sequence
of operations.

(1) Lash a handline securely to the base of

the pole at a point on the handline which
will leave a sufficient length on the ground so
that this end will be accessible from the ground
until the wire has been lowered to the street.

(2) Place the other end of the handline over

the strand, guard arm, drive hook, or
crossarm so that this end is toward the building
and reaches the ground. If practicable, the
handline may be formed into a coil at one end
and thrown over the strand. If the drop wire
passes through a tree in the immediate vicinity
of the pole attachment, 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 to
avoid interference with pedestrians or vehicles.

Caution: The handline shall not overbang the
street unless it is properly guarded. If practic-
able, park the telephone company vehicle so that
it will shield the handline.

(3) Disconnect the drop wire from the termi-
nal and remove the free end from the wir-
ing rings on the pole.

(4) 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.

(5) 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.

(6) Remove the original drop wire clamp from

the wire span, thus leaving the wire sup-
ported by the temporary drop wire clamp and
the lashed handline.



(7) Return to the ground. Untie the handline

from the base of the pole and, when no
vehicles or pedestrians are approaching, lower
the drop wire to the ground by pulling that
portion of the handline toward the building.
The portion of the handline on the opposite
side of the strand should pass through the
employee’s hand as shown in Fig. 1 in order
that he may be able to pull the handline in
either direction to work the drop wire among
the branches of a tree or to raise the wire
quickly if necessary.

(8) After the wire has been lowered to the

street or highway, remove the temporary
drop wire clamp from the wire, tie the handline
to the base of the pole, and remove the wire
from the street or highway.

4. DROPPING WIRE WHICH DOES NOT CROSS A
STREET OR HIGHWAY — WIRE ATTACHED TO POLE

Caution: The lowering of a taut drop wire
span requires that special precautions be
taken to ensure that the wire is lowered
safely. These special precautions are covered
in Part 6 of this section.

4.01 A wire span may be dropped from a pole

provided conditions are such that: (a) the
wire span does not cross a street or highway or
over power wires or power cables, (b) a taut wire
span is not involved, (c¢) the wire will not be
struck by a passing vehicle, and (d) the wire will
not fall on pedestrians or cause damage to prop-
erty as a result of being dropped to the ground.
If any of these conditions are present, the span
shall be lowered by the handline method as cov-
ered in Part 3.

5. LOWERING WIRE ATTACHED TO A SPAN CLAMP

Caution: The lowering of a taut drop wire
span requires that special precautions be
taken to ensure that the wire is lowered
safely. These special precautions are covered
in Part 6 of this section.

5.01 The lowering method covered in this part
applies to all drop wire spans attached to
span clamps.
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" Handline tied to tail of
temporary drop wire

I
Disconnected -~
end of drop _Jt!
wire, T

Employee lowers drop
wire by pulling that
portion of handline

e portion of handiine so
"7 that drop wire can be
raised if hecessary.

Fig. 1 - Lowering Drop Wire

Precautions

502 The following precautions shall be ob-

served when lowering a drop wire attached
to a span clamp in order that the work may be
done in a safe manner.

(a) Place the extension ladder at the location
of the span clamp as outlined in 2.08.

(b) When climbing the extension ladder to

work at a span clamp, the strand is forced
out of line. The distance the strand is deflected
depends on the tension in the strand, the weight
of the cable, and the combined weight of the
man and ladder. Therefore, while the employee
is climbing the ladder, it is important that he
observe the effect of the strand deflection on all
drop wires attached to the section of strand in
which he is working. The principal conditions
to be observed are:

(1) Where drop wire crosses a street or
highway, avoid placing additional sag
in a drop wire span which would create a
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traffic hazard, unless traffic is properly
controlled.

(2) Where drop wire does not cross a street

or highway, avoid placing excess tension
in a drop wire span which may pull out the
first building attachment, thereby causing
property damage and sudden movement of
the strand while the employee is climbing the
ladder. See 6.04 for the method of releasing
excess tension in a drop wire span.

5.03 Lower the wire from the span clamp in
accordance with the following sequence of
operations:

(1) Detach the drop wire first from the pole
and lower this end of the wire run to the
ground.

(2) Coil the drop wire and place it on the

ground near the ladder in order to avoid
accidents resulting from vehicles striking it
or pedestrians tripping on it.

(3) Place a handline over the strand and lower

the drop wire as outlined in Part 3, except
that the handline shall be lashed to the lower
rungs of the extension ladder if it cannot be
fastened to a nearby pole or tree.

6. LOWERING TAUT WIRE

6.01  The method outlined in this part covers
the special precautions which shall be
taken when lowering a taut drop wire span and it
applies to the lowering of all taut wire spans
whether or not they cross streets or highways.

Taut Span from Pole

6.02 When it is necessary to lower a taut drop
wire span from a pole, proceed as follows:

(1) Place a handline over the strand, guard

arm, drive hook, or crossarm so that the
end of the handline toward the building just
reaches the ground.

(2) Disconnect the drop wire from the termi-

nal and remove the free end from the wir-
ing rings on the pole.
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(3) 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.

(4) Tie a loop of the handline securely to the
tail of the temporary drop wire clamp.

(5) Return to the ground. Pull the long end of

the handline sufficiently taut to remove
tension from the original drop wire clamp and
lash the handline securely to the base of the
pole, thereby supporting the taut wire span by
means of the temporary drop wire clamp and
the lashed handline.

Caution: Exercise care to avoid placing more
tension in the drop wire span than is neces-
sary to remove tension from the tail of the
original drop wire clamp.

(6) Climb the pole and check to ensure that

the tension in the drop wire span has been
removed from the tail of the original drop
wire clamp.

(7) Cutthe tail of the original drop wire clamp
with pliers.

(8) Return to the ground. Untie the handline

and slowly ease off the long end of the
handline, thereby releasing excess tension in
the taut drop wire span. When no vehicles or
pedestrians are approaching, lower the wire
span to the ground by pulling the short end of
the handline. The long end of the handline
should pass through the employee’s hand in
order that he can raise the wire quickly if
necessary.

Taut Span from Span Clamp

6.03 The procedure outlined in Part 5 also

applies to the lowering of a taut drop wire
attached to a span clamp, except that the excess
tension in the drop wire span shall first be
released.

6.04 Release the excess tension in the drop wire
from the building end of the span as
follows:

(1) Remove the C knob or the SC wire clip and

the associated loop of drop wire from the
first building attachment. Do not remove the
drop wire clamp which supports the wire span.



(2) Attach a temporary guide loop to the first
building attachment, such as shown in
Fig. 2, to prevent the handline used in releasing
the excess tension from becoming accidentally
disengaged from the building attachment.

(3) 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.

(4) Place a handline over the first building

attachment and through the temporary
guide loop. Tie the handline securely to the tail
of the temporary drop wire clamp.

(5) Return to the ground. Pull the handline

sufficiently taut to remove tension from
the original drop wire clamp and lash the hand-
line to a substantial and secure support near
the base of the building.

ANGLE SCREW

Approx. 1 in, loop
for hand‘ﬂne.

HOUSE BRACKET

el T
Approx. 1 in. loop -

H

e

A5 b3 Half twists
33 to secure

|
Short length of
drop wire.

—J__/l‘“‘: I
Approx. 1 in. loop !
for handline.

I
i
Temporary $ Knob
or 2% in. No. 18

Galv. Wood Screw

P and %g in. x 1in.
~

/o
Permanent

SKnob. /7
Va

Fig. 2 —Temporary Guide loop

Caution: Exercise care to avoid placing more
tension in the drop wire span than is neces-
sary to remove tension from the tail of the
original drop wire clamp.
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(6) Check to ensure that the tension in the
drop wire span has been removed from
the tail of the original drop wire clamp.

(7) Cut the tail of the original drop wire clamp
with pliers.

(8} Return to the ground. Untie the handline

and slowly ease off the handline, thereby
releasing excess tension in the taut drop wire
span. Retie the handline to a substantial and
secure support near the base of the building.

Note: If the amount of slack introduced into
the dirop wire span is not sufficient to release
the excess tension, remove the wire from one
or more of the building attachments beyond
the first attachment and, if necessary, cut
the wire in the building run.

(9) Proceed as covered in Part 5 for lowering
a normal wire span from a span clamp.

7. LOWERING WIRE ATTACHED TO TWO BUILDINGS

7.01  The method described in this part shall be
followed in lowering a drop wire span
attached to two buildings.

(1) Select the end of the drop wire span at
which the following operations can be per-
formed best.

(2) Lower the drop wire run on the building up

to the first attachment from which the
wire span is to be lowered and remove the C
knob or the SC wire clip and the associated
loop of drop wire from this first attachment.
Do not remove the drop wire clamp which sup-
ports the wire span.

(3) Place a handline over the first building

attachment so that the end of the handline
toward the wire span just reaches the ground.
Attach a temporary guide loop to the first
building attachment around the handline as
illustrated in 6.04 (2) to prevent the handline
from becoming accidentally disengaged from
the building attachment during the lowering
operation.

(4) 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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(5) Tie a loop of the handline securely to the
tail of the temporary drop wire clamp.

(6) 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 to a substantial, and secure sup-
port near the base of the bhuilding, thereby
supporting the wire span by means of the tem-
porary drop wire clamp and the lashed hand-
jne.

(7) Remove the original drop wire clamp from
the building attachment.

(8) Return to the ground. Untie the long end
of the handline and lower the wire span
by pulling the short end of the handline.

portion of the handline toward the building
which will permit the employee to have ac-
cess to both ends of the handline from his
position on the ground during the entire
raising operation.

«  Portion of handline on i
¥-. / opposite side of strand
i from building with its end
f just touching the ground.

n { .. Square knot Serve end of i
t i drop wire around itself
. g without sharp bends.

8. RAISING WIRE LOWERED BY HANDLINE METHOD

8.01 When it is necessary to raise a drop wire
that was lowered by the handline method,
proceed as follows:

(a) Where an intermediate portion of the origi-
nal wire span is to be replaced or the entire
original wire span is to be raised.

Note: The length of wire spliced in as an
intermediate portion of the original wire
span shall be approximately the same as that
which it replaces in order that the drop wire
clamp will be within reach of the employee
after the wire span has been raised.

(1) After the wire has been repaired, lay it

along the ground between the building
and the building side of the highway and coil
the remaining length of wire.

(2) When no traffic is approaching, carry the

coil across the street or highway to the
previously placed handline, paying out the
wire so that it rests flat on the ground. If a
metal or hard rubber-tired vehicle passes
over the wire, pull the wire back to the build-
ing side of the highway. Inspect the wire for
possible injury and replace any portions that
are found to be damaged.

(3) Tie the end of the drop wire to the hand-
line as shown in Fig. 3 at a point in that
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Drop wire to building

7 /" resting flat on th
Portion of handiine on same side of strand resting flat on the highway.
as building with a sufficient length coiled on
the ground so as to be accessible during the

entire raising operation.

Fig. 3 -~ Raising the Drop Wire

Note: If the handline has been placed over
a drive hook or other support on which the
square knot would snag, fasten the wire to
the handline as shown in Fig. 4.

Direction of pulf, ——p=

Vg g v
Single half-lappe%yﬂs

of tape around drop wire
and handtine to end of wire.

3 wraps of 34 in, friction Tape
around drop wire only, -

F—Approx 3 4’—01

3 wraps of tape around
drop wire and handhne.

Fig. 4 — Fastening Handline to Prevent Snagging



(4) When no vehicles or pedestrians are ap-

proaching, raise the drop wire by pulling
that portion of the handline on the opposite
side of the strand from the building. The
portion of the handline toward the building
should pass through the employee’s hand in
order that he may be able to pull the wire to
the ground quickly if necessary.

(5) After the drop wire has been raised fo

the approximate required height, tie the
handline to the base of the pole or, if at a
span clamp, to the lower rungs of the ladder.

(6) Climb the pole or, if at a span clamp,
the ladder, and attach the drop wire to
the pole or strand in a standard manner with-
out removing the handline from the drop
wire. When attaching the drop wire to a span
clamp, bear in mind that the strand is forced
out of line by the ladder resting against it
and make any adjustments that are neces-
ary to avoid excessive tension in the wire
span when the employee is working from the
ladder and also to ensure proper sag and
clearance after removal of the ladder.

(7) Remove the handline from the drop wire
and complete the connection in a stand-
ard manner.

(b) Where the entire original wire span or the
end toward the pole or strand is to be
replaced.

(1) On the building side of the street or

highway, splice the end of the existing
wire to the outer end of a coil of drop wire
mounted on the drop wire reel.

Caution: The inner end of the coil of drop
wire shall be securely fastened to one of
the springless spokes of the drop wire reel.

(2) Coil up any excess length of wire on the
drop wire reel.

(3) Proceed as in raising a new drop wire
over a street or highway. See Section
462-400-205CA.

8.02 When raising a drop wire between two

buildings, provide as much sag as practi-
cable in the wire span, and support the tension
in the wire by means of a lashed handline before
placing the second drop wire clamp.
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9. RAISING WIRE LOWERED BY DROPPING METHOD

9.01  When it is necessary to raise a drop wire

that was lowered by the dropping method

as outlined in Part 4, proceed as follows:

(a) Where an intermediate portion of the origi-
nal wire span is to be replaced or the

entire original wire span is to be raised.

Note: The length of wire spliced in as an
intermediate portion of the original wire
span shall be approximately the same as that
which it replaces in order that the drop wire
clamp will be within reach of the employee
after the wire span has been raised.

(1) After the wire has been repaired, lay it
along the ground between the building
and the pole or span clamp location.

(2) Attach one end of the handline to the

tail of the drop wire clamp. The length
of the handline shall be greater than the
distance from the ground to the drop wire
attachment point.

(3) L.oop the other end of the handline under

the body belt as described in 2.05 and
climb the pole or, if at a span clamp, the
ladder.

(4) Place the handline over the strand,
guard arm, drive hook, or crossarm from
the side toward the building.

(5) Raise the drop wire to the approximate
required height by pulling the handline

over the strand or other support and then

lash the handline to the pole or strand.

(6) Attach the drop wire to the pole or

strand in a standard manner and then
remove the handline. When attaching the
drop wire to a span clamp, bear in mind that
the strand is forced out of line by the ladder
resting against it and make any adjustments
that are necessary to avoid excessive tension
in the wire span when the employee is work-
ing from the ladder and also to ensure proper
sag and clearance after removal of the
ladder.

{(b) Where the entire original wire span or the
end toward the pole or strand is to be

replaced.

283



SECTION 462-800-311CA

(1) Splice the end of the existing wire to the
outer end of a coil or drop wire mounted
on the drop wire reel.

Caution: Fasten the inner end of the coil of
the drop wire securely to one of the spring-
less spokes of the drop wire reel.

(2) Coil up any excess length of wire on the
drop wire reel.

(8) Proceed as in raising a new drop wire
elsewhere than over a street or highway.
See Section 462-400-205CA.

Note: If it is necessary to replace only a
short length (not more than about 10 feet)
at the free end of the drop wire, it may be
found more convenient to splice in a length
of wire of approximately the same length as
that which it replaces and then place a drop
wire clamp in the same relative position as
that of the original clamp. Raise the re-
paired wire as outlined in 9.01 (a).

10. REPLACING WIRE NOT LOWERED FOR
INSPECTION

10.01 If it is obvious that an entire drop wire

span requires replacement and conditions
are such that it would be advantageous to pull
the new wire into the span as the old wire is
pulled out of the span, the method outlined in
10.02 may be followed, provided that:

(a) The existing drop wire span has at least

the minimum required clearance over
streets or highways or over secondary electric
service wires operating at less than 300 volis.

(b) Specific approval to use this method has
been obtained from the supervisor.

(c) The operation of the drop wire reel can be
observed from the handline location.

(d) The drop wire reel can be located in a

‘stable position so that when the tension in
the wire span is transferred to the reel, it will
not slide along the ground or fall over.

(e) The existing drop wire span is not taut.

(f) The existing wire does not cross over

trolley or trolley-bus contact wires or over
power wires or power cables operating at 300
volts or more.
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Caution: If all of the above conditions are
not met, the workman shall follow the stand-
ard method for lowering an existing drop
wire span and raising a new drop wire span.

10.02 If conditions permit pulling the new drop

wire into place as the old wire is pulled

out, proceed as follows:

(1) Remove the C knob or the SC wire clip and

the associated loop of drop wire from the
first building attachment. Do not remove the
drop wire clamp which supports the wire span.

(2) Attach a temporary guide loop to the first

building attachment, as illustrated in
6.04 (2), to prevent the replacing drop wire
from becoming accidentally disengaged from
the building attachment.

(3) Place the drop wire reel near the foot of
the ladder on the side away from the wire
span and in a stable position.

Caution: Fasten the inner end of the coil of
drop wire securely to one of the springless
spokes of the drop wire reel.

(4) Set the brake of the reel so that it will
hold the tension in the wire span after it
is transferred to the reel.

(5) With the drop wire paying off from the

bottom of the reel, pass the end of the
wire over the first building attachment and
through the temporary guide loop at this
attachment.

(6) Place a temporary drop wire clamp on the

wire to be replaced about one foot out in
the span. Seat the clamp firmly on the wire.
Tape the front end of the temporary clamp so
that it will not foul on the strand, guard arm,
or crossarm.

Note: If the drop wire is to be pulled over
a drive hook or other support on which the
temporary clamp would snag, fasten the end
of the wire from the drop wire reel securely
to the wire in the span in a manner such as
illustrated in Fig. 4.

(7) Tie the end of the wire from the drop wire
reel securely to the tail of the temporary
drop wire clamp.



(8) Reel up all siack between the drop wire

reel and the temporary drop wire clamp so
that tension is removed from the original drop
wire clamp.

(9) Go to the other end of the drop wire span

and lash one end of the handline to the
base of the pole or, if at a span clamp, to the
lower rungs of the ladder or to a nearby pole
or tree.

(10) Loop the other end of the handline under
the body belt as described in 2.05 and climb
the pole or ladder.

(11) Disconnect the drop wire from the termi-
nal and remove the free end from the wir-
ing rings on the pole.

(12) Place a temporary drop wire clamp on the

free end of the drop wire (not in the span)
to be replaced. This arrangement eliminates the
necessity of pulling the temporary drop wire
clamp over the strand, guard arm, drive hook,
or crossarm on which it may become fouled.

(13) 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.

(14) Remove the original drop wire clamp from

the drop wire at the pole or span clamp,
thereby leaving the wire supported by means of
the temporary drop wire clamp and the lashed
handline.

(15} Return to building, check fo ensure that
tension has been removed from the original
drop wire clamp, and then cut the wire to be
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replaced behind the temporary drop wire clamp
with pliers.

(16) Return to the pole or span clamp location,

untie the handline and, while standing on
the ground, pull the new wire into the span,
observing the drop wire as it feeds from the
drop wire reel to make sure that the brake
maintains sufficient tension to prevent the wire
from sagging an excessive amount.

(17) When a sufficient length of new wire has

been pulled over the strand, guard arm,
drive hook, or crossarm for terminating or
splicing purposes, lash the old wire to the base
of the pole, or to the lower rungs of the ladder.
The wire in the crossing span shall be reason-
ably slack so that there will not be undue ten-
sion in the span when placing the drop wire
clamp at the first building attachment.

(18) Fasten the new wire span to the first build-
ing attachment with a drop wire clamp and
then remove the temporary guide loop.

(19) Fasten the new wire span to the pole or

strand attachment in the standard man-
ner without removing the old wire which was
used as the pulling line. When attaching the
drop wire to a span clamp, bear in mind that
the strand is forced out of line by the ladder
resting against it and make any adjustments
that are necessary to avoid excessive tension in
the wire span when the employee is working
from the ladder and also to ensure proper sag
and clearance after removal of the ladder.

(20) Detach the old wire from the new wire and
complete the connection in a standard
manner.

285






BELL SYSTEM PRACTICES

SECTION 462-800-312CA
Issue B, November, 1964
Bell Canada
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DROP AND BLOCK WIRING

LOWERING AND REPLACING DROP WIRE

VOLTAGES OF 300 TO 750 INVOLVED

1. GENERAL

1.01 This section covers the methods of lower-

ing and replacing drop wire under the
conditions usually encountered where the drop
wire crosses over trolley or trolley-bus contact
wires or over power wires or power cables op-
erating at 300 to 750 volts.

1.02 This information was formerly covered in
Section 625-800-312CA (G32.415.2) which
is cancelled.

1.03 The basic principles presented in this sec-

tion should also be observed in those cases
where conditions necessitate a departure from
the usual procedures.

Note: If, for any reason, it is necessary to
lower or replace a drop wire crossing over
any power wires or power cables operating at
more than 750 volts, refer the case to your
supervisor for specific instructions.

1.04 The methods outlined herein are such that

the drop wire is lowered by means of a
handline while the employees remain on the
ground and so perform the work that the drop
wire does not come in contact with the trolley
contact or power wires or power cables during
the entire lowering operation. These methods are
also intended to avoid the possibility of accidents
caused by releasing tension from a building or
strand attachment while working from a ladder
or as the result of vehicles striking the wire or
the handline as it is being lowered to the ground.

1.05 Refer to Section 462-800-311CA for the

methods of lowering or replacing a drop
wire where no trolley or trolley-bus contact wires,
or power wires or power cables operating at 300
volts or more are involved. The methods of plac-
ing drop wire are covered in Sections 462-400-
206CA and 462-400-206CA.

2. PRECAUTIONS

2.01 In general, two men shall be employed

when lowering or replacing a drop wire
over trolley or trolley-bus contact wires, or over
power wires or power cables operating at 300 to
750 volts. Obtain additional assistance before
lowering or replacing a drop wire over streets,
highways, or elsewhere if traffic, tree, or other
conditions are such that two men cannot do the
work safely.

2.02 Insulating gloves ghall be worn by all em-

ployees when lowering or replacing a drop
wire over trolley or trolley-bus contact wires, or
over power wires or power cables and until the
crossing span has been completely removed or
replaced in a standard manner,

2.03 The handline used for lowering or replac-

ing a drop wire under the conditions out-
lined in this section shall be free from metallic
strands and shall be dry. A wet handline must
not be used in the vicinity of power circuits op-
erating at 300 volts or more, except as indicated
below.

Exception: When it is necessary to maintain
service or establish emergency service dur-
ing rainstorms, a wet handline may be used
over trolley or trolley-bus contact wires and
other power circuits operating at 300 to 750
volts, provided that insulating gloves, rubber.
boots, and rubber raincoats are worn.

2.04 When it is necessary to carry a handline

up a pole or ladder, double the end of the
handline back on itself for a distance of approxi-
mately 1 foot and place this loop under the right
or left side or back of the body belt or in such
other position that the handline will be released
readily if it is placed under tension while the em-
ployee is climbing the pole or ladder.
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2.05 Never release the drop wire supports from
a wire 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 cross-
ing 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 attached to a span

clamp is to be lowered or replaced, place
the foot of the extension ladder on the field side
of the suspension strand and not in the street or
highway. If there is no street or highway ad-
jacent to the span clamp, place the ladder against
the opposite side of the strand from the drop wire
run to the building.

2.08 If conditions are such that the handline,

or the drop wire to which it is attached,
may become disengaged from a drive hook or
crossarm or may slide along the strand or guard
arm while doing the work outlined in this sec-
tion, the handline or drop wire shall be enclosed
with a temporary guide loop. This loop shall con-
sist of a short length of wire or houseline placed
over the handline or drop wire with the ends of
the guide securely tied as follows.

(a) Drive Hook: Tie one end to the vertical
portion of the drive hook and lash the
other end to the pole.

(b) Crossarm: Tie the ends to adjacent pins or
insulators.

(¢} Guard Arm: Tie the ends to the guard

arm on each side of the handline or drop
wire,

(d) Strand: Tie the ends to the strand or the

strand and lashed cable on each side of the
handline or drop wire, or place the handline or
drop wire through the hook of a C span clamp.

3. LOWERING WIRE OVER TROLLEY CONTACT OR
POWER WIRES OR POWER CABLES

3.01 The procedure outlined below shall be fol-

lowed when the drop wire span is to be
permanently removed from plant, or lowered for
inspection, repair, or replacement. Lower only
one wire span at a time.
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(1) Man No. 1: Loops one end of the handline

under the body belt as described in 2.04
and climbs the pole or, if at a span clamp, the
ladder. The handline shall be of a sufficient
length to reach from the ground to the strand,
guard arm, drive hook, or crossarm and then
horizontally to about 25 feet beyond the trolley
contact or power wires or power cables to en-
sure that the end of the drop wire can be pulled
at least 10 feet beyond the power circuits.

Caution: If a span clamp is invoived, bear in
mind that the strand is forced out of line
by the ladder resting against it and take any
steps that are necessary to prevent the drop
wire from sagging onto the trolley contact
or power wires or power cables while climb-
ing and working on the ladder. Care should
also be taken to ensure that there will be
adequate clearance between the employee
and power wires or cables when the strand is
deflected by the weight of the employee on
the ladder.

(2) Man No. 1: Places a temporary drop wire

clamp on the wire to be lowered, about 1
foot out in the span; seats the clamp firmly on
the wire.

(8) Man No. 1: Places the handline over the

strand, guard arm, drive hook, or cross-
arm and ties the end securely to the tail of the
temporary drop wire clamp.

(4) Man No. 2, standing on the ground, grasps

the free end of the handline and pulls it
sufficiently taut to remove the tension from the
original drop wire clamp and then lashes the
handline securely to the base of the pole or, if
at a span clamp, to the lower rungs of the
ladder (see note). Man No. 1 on the pole or
ladder then cuts the drop wire approximately
6 inches behind the temporary drop wire clamp,
thereby leaving the drop wire span supported
by means of the temporary clamp and the
lashed handline.

Note: If a taut drop wire span is involved,
Man No. 2 on the ground grasps the free end
of the handline and pulls it sufficiently taut
to support the wire span, snubbing the hand-
line if necessary. Man No. 1 cuts the tail of
the original drop wire clamp with pliers.
Man No. 2 slowly eases off the handline,
thereby releasing excess tension in the taut



wire span and then lashes the handline to the
base of the pole or the lower rungs of the
ladder.

(5) Man No. 1 and Man No. 2 both go to the
opposite or building end of the drop wire
span.

(6) Man No. 1 cuts the drop wire in the build-

ing run at a point where the end of the
wire can be reached from the ground and then
frees the wire from all intermediate attach-
ments between the cut end of the wire and the
first building attachment.

(7) Man No. 2 removes the C knob or the SC

wire clip at the first building attachment
and then places a temporary guide loop at the
first building attachment, around the drop
wire, such as shown in Fig. 1, to prevent the
wire from becoming accidentally disengaged
from the building attachment as it is being
pulled over the power circuits.

ANGLE SCREW HOUSE BRACKET

Approx. 1 in, loop

for drop wire. Approx. 1 in. loop
3 for drop wire -

4 Short length of
d drop wire.

DRrROP WIRE HOOK

N
g

Approx. 1 in. loop_ \
for drop wire.

\Temporary S Knob
or 2% 1n, No. 18
Galv. Wood Screw
and %g in.x1n,
Round Washer.

T W S
~Permanent
S Knob.

Fig. 7 — Temporary Guide loop
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(8) Man No. 1 on the ground holds tension in

the drop wire while Man No. 2 removes the
original drop wire clamp from the first build-
ing attachment. Man No. 1 continues to hold
tension in the wire span to prevent it from
coming in contact with the trolley contact or
power wires or power cables.

(9) Man No. 2 returns to the other end of the

wire span, unties the handline and keeps
the drop wire taut while feeding it to Man
No. 1 who pulls it over the power circuits and
coils the drop wire as it is pulled out of the
span.

(10) When the end of the drop wire has been

pulled at least 10 feet beyond the trolley
contact or power wires or power cables, and no
traffic is approaching, Man No. 2 carefully re-
leases the handline, allowing it to fall on the
power circuits and then immediately goes into
the street or highway to control traffic, assisted
by the police if necessary.

(11) Man No. 1 pulls the remainder of the drop

wire and the handline to the building end
of the span and away from the street or high-
way.

4. REPLACING WIRE OVER TROLLEY CONTACT OR
POWER WIRES OR POWER CABLES

401 When a drop wire crossing over trolley or

trolley-bus contact wires or over power
wires or power cables operating at 300 to 750 volts
is lowered for inspection, repair, or replacement,
it shall not be reused in the crossing span. Place
new wire in the crossing span in accordance with
the methods outlined in Section 462-400-206CA.
If the wire that has been removed from the cross-
ing span is in good condition, splice it to the end
of the wire on the drop wire reel for reuse at a
location where the wire will not cross over trolley
or trolley-bus contact wires, or over power wires,
or power cables.
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1. GENERAL

1.01  This section is reissued to revise reference
section numbers.

1.02 In locating trouble in the drop and block

wire plant, much time and effort can be
saved by careful analysis and systematic proce-
dure by the workmen. Certain types of trouble are
readily apparent and can be detected by a visual
ingpection while other types present very little
external evidence of their existence and require
electrical tests to locate them.

1.03 A thorough knowledge of plant conditions

throughout the territory involved greatly
assists a workman in locating trouble. Frequently
the knowledge of an unsatisfactory plant condition
for example, ynsatisfactory tree conditions, etc.,
which has not as yet been corrected suggests the
first point to examine for the trouble.

1.04 Alertness is noting foreign construction

operations that might interfere with the
telephone plant will assist, in many instances, in
quickly locating the cause of the trouble. Consulta-
tion with the party in charge of the operations,
before they have progressed to a point where the
telephone plant is endangered, will frequently pre-
vent any interference with the telephone service.
When it is noted that the telephone plant will in-
terfere with the progress of building operations
or other construction work, the condition should
be corrected or reported in accordance with local
instructions.

1.05 In order that the workman may proceed

intelligently and efficiently to locate the
cause of the trouble, he should have the following
information:

(a) Telephone number.

(b) Name and address of subscriber, given in

sufficient detail to permit ready identifica-
tion of the premises of the subscriber (such as
apartment number, floor, room number, ete.).

(¢) Cable numbers, pair numbers and termi-
nals. Where terminals are not stenciled or
otherwise marked, binding post identification.

(d) Number of pole on which drop or drops
terminate (on other than cable lines), if
available.

(e) Transmission zone.

(f) Nature of trouble as diagnosed by test or
from report.

(g) Whether or not station is out of service.

(h) Other items of special information as:

1. Any indication (such as the operation of
protective equipment) that there may be
foreign current upon the line.

2. That special effort is necessary to restore
service quickly as to hospitals or doctor’s
offices, ete.
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3. That trouble of similar nature has recently
occurred on the same line.

4. That trouble is of such a nature that the
entire line from the terminal to the station
should be inspected.

1.06 If, after securing the above information,

the workman is aware of conditions in the
outside plant which might have caused the frou-
ble, his investigation should be begun by a visit o
the points where these conditions are known to
exist. If nothing is found at these points and then
appropriate tests are made which determine that
the trouble is in drop or block wire, the investiga-
tion should be continued in accordance with the
methods given in detail for specific types of faults.
{See parts 2, 3, 4, and 5.)

1.07 Hand test sets can ordinarily be used on

common battery circuits and magneto test
sets on magneto or local battery circuits, to make
the necessary electrical tests on the line to locate
faults. These sets should be so employed that a
trouble may be located quickly without making un-
necessary tests. Proper utilization of the test set
will enable the repairman to locate many troubles
without enlisting the aid of the test deskman or
the operator. Test sets employed should be pro-
vided with leads ending in approved clips equip-
ped with test points so that contacts may be made
with conductors by piercing the insulation with
these points. No other method of establishing con-
tacts with conductors through the insulation of
the wires should be used. When tests are being
made which depend upon a click being heard in
the receiver of the test set be sure that the click
is heard both upon the make and the break of the
contact.

1.08 When it is necessary, in locating a fault in

drop or block wire, to open the line at va-
rious points for the purpose of making a test, first
select points where disconnections can readily be
made such as binding posts, bridging connectors,
ete. In general, no wires shall be cut until tests
have isolated the fault between two adjacent such
points. Then after an ingpection has been made if
further tests are required to locate the fault, one
conductor of the wire may be cut to make the test.

1.09 Before leaving a line upon which work has

been done or repairs have been made, suit-
able tests should be made in accordance with local
instructions to determine that the line is in good
working condition.

1.10  Whenever there is any indication (such as

the operation of protective equipment) of
the presence of foreign current upon a line, suit-
able precautions shall be taken to prevent the
possibility of electric shock being sustained by the

workmen.

1.11  The detailed procedures to be employed to

locate the various types of faults in the
drop and block wire plant are outlined in the fol-
lowing parts of this section. All repairs should be
made in accordance with the provisions of Section
462-800-305CA.

2. GROUNDS

2.01 Two types of grounds are commonly en-
countered in the drop and block wire plant,
namely,

(a) Low Resistance Ground. This type of
ground is usually the result of a complete
breakdown of the insulation on a conductor due
to deterioration or abrasion and contact with
grounded objects such as guys, suspension
strand, ground wires, rain spouts, conduit, etc.,
establishing a low resistance path to ground.

(b) High Resistance Ground. This type of

ground may be caused by complete or par-
tial breakdown of the insulation on a conductor
and the establishment of a poor contact with
grounded objects so that the path to ground is
of high resistance, except in wet weather. It
may also be caused by complete breakdown of
the insulation on a conductor and contact with
objects such as wood poles, trees, buildings, ete.,
that do not afford a low resistance path to
ground. Troubles of the latter class are fre-
quently of varying intensity, appearing usually
during wet weather and usually must be located
either under wet weather conditions or by a
visual inspection for the point where the insula-
tion is faulty.



Common Battery Circuits—locating Grounds in the
Drop and Block Wire Plant

Low Resistance Grounds

2.02 Information as to which side of the line is
grounded is important. This is especially
true if the cause of the fault is not found by visual
inspection and tests must be resorted to, to more
accurately determine its location. This informa-
tion, if it is available, should be obtained when the
trouble ig referred for clearing. If it is not avail-
able the side that is grounded should be determin-
ed during the tests that are necessary to isolate
the trouble to a drop or block wire.

2.03 The drop or block wire in which the fault
is located should be found by the following
test. Disconnect all drop, block or bridle wires
bridged to the grounded line from the binding
posts in the cable terminal, so placing the wires
that they may be reconnected in their original
position upon completion of the test. (If it is
known which side of the line is grounded it is
necessary to disconnect only the wires on the
grounded side of the line.) Connect one clip of the
test set to a suitable ground such as the metal ter-
minal case or suspension strand and touch the
other clip to the binding post on which battery
normally should be found. (See fig. 1). If no bat-
tery click is heard in the receiver, téuch the other
binding post. (If still no battery eclick is heard
there is other trouble on the line which must be
cared for before proceeding with the locating of
the trouble in the drop or block wire.)

TEST TO DETERMINE BATTERY SIDE OF LINE

Cable Terminal
il
|

" Batted
& Test Set
Z
Exterral Ground L5 Click
to Strand,

trand, = Drop or Block Wir
Terminal Case, etc.”™ ° ¢

To
Subscriber

L Ground

Fig. 1

When a battery click is heard connect the clip to
the binding post carrying battery and remove the
other clip from the external ground. Touch this
clip to the conductors of the drop wire. A battery
click will be heard in the receiver when the
grounded wire is touched. (See figures 2 and 3.)
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GROUND SIDE GROUNDED

Cabfe Terminal
W)
b Battery
Test Set
L
S Click To Subscriber
Drop or Block Wire ‘
B Ground
= Ground
Fig. 2
g. 2

BATTERY SIDE GROUNDED

Cable Terminal

Battery Test Set "L Ground !

£ .
To Subsctiber

= Click

N
Drop or Block.Wire

A Grouna

Fig. 3

Note whether or not the insulation upon the
grounded wire carries a tracer. This knowledge
will be helpful if subsequent tests at other points
are necessary (unless an intervening splice has
been made in a non-standard manner and the tra-
cer reversed). Before reconnecting the wires dis-
connected to make this test, be sure to test every
wire separately to determine whether or not it is
clear.
2,04 After the fault has been isolated to a parti-
cular drop or block wire, a careful inspec-
tion for the conditions causing the ground should
be made before testing at other points to further
isolate the fault. This is desirable as low resis-
tance grounds in the drop and block wire plant are
usually caused by conditions that are readily dis-
covered by visual inspection.

2.05 If a visual inspection of the wire that is
grounded does not disclose the fault, fur-
ther tests are necessary to definitely locate the
source of the trouble. In making these tests, if
the ground is on the battery side of the line:
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(a) Open that side of the line.

(b) Then attach one clip of the test set to the
binding post or wire end on the central of-
fice side of the open.

(¢) Touch the end of the wire that leads away
from the central office with the other clip.
(See Figure 4.)

BATTERY SIDE GROUNDED

Cable Terminal

ik
W Battery l L around I 1.
v, il "
L% ciiek L="]|No Click  To Subscriver
oL Ground
Fig. 4

However, if the external ground is on the ground
side of the line:

(a) Open that side.

(b) Establish a contact with the battery side

of the line by attaching a clip of the test
set to a binding post or if the test is at a point
in the wire by piercing the insulation of the
conductor carrying battery with the point of the
test set clip.

(c) Touch the exposed end of the wire that
leads away from the central office with the
other clip. (See Figure 5.)

GROUND SIDE GROUNDED

o Cable Terminal

T Battery I
& ciick No Click  To Subscriber
= Ground 4: Ground
Fig. 5

The test, if on an individual line, will indicate by
a click in the receiver that the ground is located
toward the station or by absence of a click that
it is located in the direction of the central office.
On a party line the click indicates that the ground
is located in the portion of the wire that is directly
affected by the test and absence of the click indi-
cates that the ground is either toward the central
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office or in a portion of the wire which is not af-
fected by the test at that particular point.

2.06 In locating grounds on party lines it is de-
sirable, when possible, to start at a point
where the circuits to all parties are common and
are carried on a single pair of conductors. Then
test the wires to each individual party until the

wire that is in trouble is found.
High Resistance Grounds

Trouble of this type is frequently of vary-
ing intensity and in some instances appears
only under severe moisture conditions. Offen the
trouble is caused by the cumulative effects of low-
ered insulation at several entirely different points
in the drop or block wire plant and this condition
is frequently found on party lines. If the resis-
tance of the contact to ground is high, it fre-
quently is difficult, if not impossible, to obtain a
positive indication by testing with the hand test
set as outlined under low resistance grounds. In
this case it is advisable to first determine that the
fault is not located toward the central office by
disconnecting the drop or block wire at the cable
terminals and having the circuit tested from the
central office when testing facilities are avail-
able. On a party line if this disconnection reduces
the leak to ground but does not entirely clear the
line, leave the wires disconnected until after simi-
lar tests have been made where other wires are
bridged to the line so that all the conditions con-
tributing to the leak may be isolated and cleared.
On party lines where the disconnection has either
cleared the fault or has had no effect on the leak
to ground or on individual lines, reconnect the
wires immediately after the test has been conclu-
ded and the result reported. After the wire or
wires which cause or contribute to the leak are
determined, the fault usually may be found by
making a careful visual inspection. If the points
of faulty insulation are not found it is necessary
to further isolate them by opening the faulty con-
ductor at various points and having the circuit
tested from the central office when testing facili-
ties are available.

2.07

Note: Where leaks to ground exist at several
points due to faulty insulation on different
sides of the line the trouble may be referred

to the workman as a short and a ground. This
possibility should be understood when start-

ing to clear a trouble so referred.



Magneto or Local Battery Circuits—Clearing Grounds
in the Drop and Block Wire Plant

2.08 A high resistance ground on a magneto cir-
cuit usually does not have as serious an ef-
fect on service as would a similar ground on a
common battery circuit. For this reason the ex-
istence of high resistance grounds on magneto
lines frequently is not detected until the fault has
developed so that the resistance of the path to
ground has become low. Therefore, the methods
outlined in the following paragraphs pertain
mainly to locating low resistance grounds. When
a high resistance ground does interfere with the
proper operation of a line it may be necessary in
order to locate the fault to disconnect the wires
and have the circuit tested from the central office
when testing facilities are available. (See Para-
graph 2.07.)

2.09 Two of the more commonly used tests with

the magneto test set that are employed in
magneto areas to locate grounds in the drop and
block wiring are usually termed “Grounding Test”

- and “Listening Test.” Their application is describ-
ed in the following paragraphs.

2.10  Where it is possible to ground one lead of
the test set on a metal terminal case, mes-
senger strand, anchor guy, ete., the grounding test
is usually effective in isolating the fault to a parti-
cular portion of the drop or block wire. (See Fig-

ure 6.)

TESTS FOR GROUNDS - MAGNETO LINES - RINGERS
BRIDGED ACROSS THE LINE

Cable Terminal
N
l \-—j V! [
m Generator Turns Hard T
To CO. =

QIS¢
1. To isolate trouble disconnect all wires, 2, Listening Test

Test each pair separately before reconnecting. = :’:lerig:ng’i':"

o
!
= « Iy
%xtern%) o o ‘o e
roun ne Line Consisting of Cne H Hum or
’—L_’__O or More Drop or Block Wires S ﬁl i

available.
To Subscriber

Fig. 6
To make this test:

(2) Disconnect the drop or block wire at a con-
venient point.

(b) Connect one clip of the test set to a suitable

ground such as the metal terminal case,
suspension strand or strand of an uninsulated
anchor guy and connect the other test clip to
one of the disconnected wires.

(o o
i Subscriber
et
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(¢) Turn the handle of the generator.

If the generator turns hard and the buzzer
operates, the trouble is in the portion of the wire
tested. In areas where the ringers are not ground-
ed, if the generator turns freely and the buzzer
does not operate, the wire tested is clear of
ground, In selective ringing areas where the ring-
ers are grounded, if the generator turns normally
and the buzzer operates as on a clear line, the wire
tested is clear. If the fault is not indicated, repeat
this test with the test clip connected to the other
disconnected wire. If these tests do not indicate
that the trouble in the portion of the wire tested
the test should be repeated in any other portion of
the drop or block wire which was not affected by
the test at this point.

2.11  Except in areas where selective ringing is

used, when the ground has been isolated to
a particular portion of the drop or block wire, be-
fore reconnecting the wires connect one lead of
the test set to each wire and closely observe the
sound in the receiver. This will be helpful in esti-
mating the type and severity of the faults and will
assist when subsequent tests are necessary at
points where no external ground is available and
the listening test must be entirely depended upon.

2.12  Grounds affecting the telephone circuit
vary considerably in resistance, depending
upon the extent of the breakdown of the insula-
tion and the nature of the contact that causes the
external ground. The sounds produced in the re-
ceiver vary according to the nature of the contact.
Solid grounds usually are indicated by a steady
hum. Grounds caused by moisture intengifying
what would normally be a light leak generally pro-
duce rasping or fluttering noises. Lines grounded
by contact with guys, cable sheath, suspension
strand, rain spouts, etc., are frequently very noisy
due to the imperfect contact afforded by dirty or
corroded surfaces. Therefore, when applying the
listening test thig factor should be given careful
consideration.

2.13 To make the listening test (see Figure 6)
disconnect both conductors of the drop or
block wire at a point where the disconnection can
conveniently be made. Connect the leads of the test
set to the two conductors on the station side of the
disconnection and listen for noise in the receiver.
If the line is noisy, a ground is located in the por-
tion of the circuit tested. If no noise is detected the
disconnected wires should be reconnected and the
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same test repeated in the other portions of the
circuit that were not affected by the test at this
point. When the portion of the wire that the trou-
ble is in is found, make a careful inspection to de-
termine the cause. If the eause is not found by in-
spection continue to isolate the fault until its pos-
sible location is limited to such a small portion of
the wire that finding the exact location is less
economical than replacing the section of the wire.
2.14 In areas where selective ringing is employ-

ed and the station ringers are connected to
ground the listening test must be applied in the
following manner: (See Figure 7.)

TESTS FOR GROUNDS - MAGNETO LINES - RINGERS GROUNDED

One Line Consisting of One
r More Drop or Biock Wires
No Hum or Noise £

Te CO.
RN
.1 Hum or Noise  After Reconnecting Wires,

Hum or Noise

Cabie Terminai

1. Before disconneciing any wires, observe closely for
king or volume of noise caused by the ground.

2. Disconnect alf Drop or Block wires, connect test clips
to line to Central Office, and while listen:ng in the
receives, reconnect wires, one pair at a time until hum
or ngise is again heard.

( sGr(;nd

To Subscriber

Fig. 7

(a) Disconnect both conductors of the drop or
block wire or wires at a point where the
disconnection can be conveniently made.

(b) Connect the two leads of the test set to the
two conductors on the office side of the dis-
connection and listen in the receiver for noise.

(c) If no noise is detected reconnect the dis-

connected wires, one pair at a time, and
listen in after each reconnection. When the
grounded pair is reconnected this will be indi-
cated by the consequent noise on the line and a
further investigation should be made of the
wire in this portion of the circuit to locate the
trouble by inspection and if necessary by fur-
ther tests of the same nature.

3. OPENS
3.01 Opens in the drop and block wire plant are
of three classes, namely:

(a) Opens. A complete open in a line is usually

due to a break in one or both conductors of
a drop or block wire, to a wire disconnected
from a binding post or bridging connector or
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L.

To
Subscriber

to an improper or split pair connection at a
cable terminal.

(b) Intermittent Opens. The common causes

of an open of this type are loose connec-
tions at binding posts or bridging connectors,
improperly made splices, wires corroded
through, kinks, ete.

(c) High Resistance Connections. High Resis-

tance connections are ordinarily caused
by improper cleaning of wires before attaching
them to binding posts, or bridging connectors,
or by the formation of corrosion on wires,
binding posts, nuts and washers.

Opens of the first class are ordinarily easily recog-
nized and are usually referred to the workman
as such. High resistance connections causing only
poor transmission and noise and not causing cut-
outs are often not identified as opens and there-
fore are not referred to the workman as such.

Common Battery Circuits—locating Opens in the Drop
and Block Wire Plant

Opens

3.02 To locate an open in the drop or block wire
plant, isolate the fault by making succes-
sive tests at different points in the line with
the hand test set. (See Figure 8.)

TEST FOR LOCATING AN OPEN

el Cable Terminal Drop or Block Wire

P Battery
- Click £ ciick No Click

e Ground Open

Fig. 8

(_o‘"

T
Subscriber

To make the test, bridge the test set across the
line. If a battery click is heard in the receiver
on the make and on the break of the contact the
open is away from the central office. If these
clicks are not heard it is situated toward the cen-
tral office. When clicks are heard on one test and
on the test at the next point in the line no clicks
are heard the fault is located between the points
at which these two tests were made. After the
fault has ben isolated to one span or section, the
wire in this span or section should be carefully
examined, if necessary lowering the wire to do so.



Then if the fault cannot be found it should be
eliminated by replacing the wire in that span or
section. When locating an open the test set should
be bridged across the line on the far side of any

wire support on every test. If the trouble is at a
wire support, adherence to this instruction will

result in the direction in which the fault is sit-
uated changing on the test that is close to the sup-
port where the wire is in trouble. Then the veri-
fication that the fault is at the support consists
of repeating the test on the near side of the sup-
port. During the tests, wires should be shaken as
described in paragraph 3.03.

Intermittent Opens

3.03 Intermittent opens in the drop and block
wire are frequently difficult to locate and
generally require a close inspection. If it is not
detected by the inspection, resort to tests to lo-
cate the fault. When making a test on the line the
wires toward the central office should be moved
at knobs or other supporting fixtures and the
wire in the span or section toward the central of-
fice should be shaken. A succession of battery
clicks or a fluttering noise in the receiver indicates
that the open is near to the point of movement
and it ordinarily can then be found by a careful
inspection. Check all connections at binding posts,
bridging connectors, etc., to be sure that they aye
tight.

High Resistance Connections

3.04 High resistance connections are generally
indicated by noise and occasionally by cut-
outs. Connections may appear tight and in good
condition on visual inspection and yet the contact
afforded may be so poor that noise is introduced
into the circuit. The cause of this type of trouble
ordinarily can be located by bridging the test set
across the line near the various connections on the
side away from the source of battery and listen-
ing for noise. Moving the wires at connections
or tightening screws or locknuts may clear the
trouble but to prevent its recurrence all wires
should be removed at the connecting point found
faulty and thoroughly cleaned before replacing.
Where the trouble is not definitely found at any
connection, the wires should be removed, cleaned
and replaced at all binding posts or bridging con-
nectors, etc. When the trouble is at the binding
posts of a cable terminal and the nuts and washers
are found dirty and corroded, the spinning should
be removed from the top of the binding post with
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the binding post cutter and the nuts and washers
should be replaced with new ones before reestab-
lishing the connection.

Magneto or Local Battery Circuits—Locating Opens in
the Drop and Block Wire Plant

Opens

3.05 When testing to locate an open in the drop
or biock wiring in areas where the ringing
is selective and the ringers are not bridged across
the line, the magneto test set should be bridged
across the affected line by placing one test clip
on one conductor and the other test clip on the
other conductor of the pair. Place the test set
switch in the proper position for calling and spin
the handle of the generator. If the generator turns
as it normally would on a clear line and the buzzer
operates the open is not between the central of-
fice and the point at which the test is being made.
If the generator turns freely and the buzzer does
not operate the open is toward the central of-
fice. (See Figure 9.) By properly repeating this
test at suitably selected points, the open may be
definitely located. (Follow the principles that are
outlined in paragraph 3.02.)

TESTS FOR OPENS - MAGNETO LINES - RINGERS GROUNDED

Cable Terminal
Open [
Cexra‘ Buzz £ No Buzz| ©® To
Off Subscriber
ite Generator Turns Normally, Generator Turns

<———] Operator Will Answer F(ee% Operator
will Not Answer

One Line Consisting of One

or More Drop or Block Wires

To Subscriber

—

Fig. 9

In areas where the ringers are bridged
across the line it usually ig advisable fo
disconnect one side of the line at a binding post
or bridging connector and in order to avoid call-
ing the operator unnecessarily, test away from
the central office. Place one clip of the fest set
on the end of the disconnected wire and connect
the other clip to the other side of the line. With
the test set switch in the proper position for call-
ing, spin the handle of the generator. If the gen-
erator turns as it normally would on a line in good
working condition and the buzzer operates it
indicates:

3.06
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(a) On an individual line that the circuit to
the subscriber’s station is not open.

(b) On a party line that a circuit is closed to
at least one subscriber’s station.

If the generator turns freely and the buzzer does
not operate it indicates:

(¢) On an individual line that the open is lo-
cated between the point at which the test
was made and the subscriber’s station.

(d) On a party line (if only one open exists)

that the open is located between the point
at which the test was made and the point where
the first party is bridged to the line.

In order to determine the condition of the line be-
tween the point of the test and the central of-
fice, remove the clip from the end of the discon-
nected wire and place it upon the binding post
or bridging connector from which the wire was
disconnected and repeat the test. If the generator
turns normally, the buzzer operates and the oper-
ator answers, the circuit to the central office is
closed. If the operator fails to answer even though
the generator and buzzer operate normally, the
open is located between the point of the test and
the central office. (This latter condition would ob-
tain if a party whose circuit was intact was
bridged to the line between the point of the test
and the central office.) The open may be definite-
ly located by repeating this test at properly sel-
ected points. (See Figure 10.)

TESTS FOR OPENS - MAGNETO LINES - RINGERS
BRIDGED ACROSS THE LINE

Cable Terminal
‘-EIEUU:'E’ @ Buzz Z] . )
Gentrai Office Generator Turns Normally Generator '© SUbsc”bi’:
One Line Consisiing of One Turas Freely
or More Drop or Biock Wires
1. To isolate trouble disconnect one side of all 0 I
pairs. Test each conductor separately before pen/

feconnecting, To Subscrib
0 Subscriber

Fig. 10
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Intermittent Opens

3.07 In the case of intermittent opens a test
similar to that described in paragraph 3.02
can often be used to advantage. As it involves de-
pending upon the test set battery and receiver,
these equipment items must be in first class con-
dition. In selective ringing areas the connection
should be established as in paragraph 3.05. A bat-
tery elick on the make and on the break of the
circuit indicates that the line to the central office
is closed. Rasping or fluttering noises in the re-
ceiver or the absence of a click indicates that the
trouble is between the testing point and the cen-
tral office. While making this test, move or shake
the wire in the manner that is outlined in para-
graph 3.03. In areas where the ringers are bridg-
ed across the line the connections should be es-
tablished as in paragraph 3.06 and the direction
of the open can be determined by listening in the
receiver at each test. Under certain conditions,
such as where the line is very long or where the
circuit remains open for a reasonably long period,
it may be found desirable to test with the hand
generator as for dead opens.

3.08 When the intermittent open cannot be lo-
cated by the use of the test set and testing
facilities are available in the central office, call
the office on the affected line and request that
the circuit be tested. The condition of the circuit
to the point at which the test set is bridged to the
line should indicate whether the trouble is located
between that point and the central office. Repe-
tition of this procedure at suitably selected points
should result in the determination of two points
in the line between which the conditions change
and indicate that the fault is located between
these two points. After this has been done make
a careful visual inspection, if necessary with the
wire lowered, which usually will result in finding
the fault. If the fault is not found replace the
wire in this section.

4. SHORT CIRCUITS

4.01  Short circuits in drop and block wiring are

of two general classes as follows:



(a) Low resistance short circuits. These are

due to a complete breakdown of the insul-
ation between the two wires and the establish-
ment of a low resistance path from one wire
to the other. Frequent causes are injury to or
deterioration of insulation at supporting fix-
tures, abrasion at knobs, at rings and at con-
tacts with poles, trees, buildings, ete., and in-
jury due to interference by foreign workmen,
building operations, ete.

Tr:

(b) High resistance short circuits. These are

due to the establishment of a high resis-
tance path between the two wires, caused by
either a partial breakdown of the insulation or
a complete breakdown of the insulation which
has resulted in only a poor or high resistance
contact between the wires. The usual causes
for this fype of short circuit are similar to
those given for the first type, differing only
in that the deterioration of or injury to the in-
sulation is less severe.

Common Battery Circuits—Locating Short Circuits in
the Drop and Block Wire Plant

Low Resistance Short Circuits

402 In locating a low resistance short circuit
in the drop or block wire plant first isolate
the fault to a particular portion of the wire. To
do this disconnect one side of the line at various
convenient points such as at binding posts, bridg-
ing connectors or protectors and connect the test
set in the line. (See Figure 11.)

TESTS TO LOCATE SHORT CIRCUITS

Cable Terminal

Open One Conductor
Only When Necessa

& Click No Click

To Subscriber

[

Short Circuit
Drop or Block Wire

k- Ground

Fig. 11

If a battery click is heard on the make and on
the break of the connection the short circuit is
located away from the central office. If no click
is heard it is in the portion of the circuit toward
the central office. When the clicks are heard at
the point one test is made and are not heard at
the point the next test is made, the fault is lo-
cated between these two points.
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4.03 After the fault has been isolated to a par-
ticular portion of the wire, make an in-
spection of this section, noting especially the con-
dition at each wire support. Location of the fault
is facilitated if, while making this inspection, the
test set is bridged across the line near each wire
support and the wire is moved at the support and
in the adjacent spans. If this disturbance of the
wire causes the short circuit to shake out even
momentarily, this will be indicated by a flutter-
Then, by making a careful inspection of the wire
near the point it was moved, the fault can usually
be found.

4.04 If the short circuit cannot be located by
the inspection, it becomes necessary to fur-
ther isolate it to a particular span or section by
repeating at various points, the test outlined in
paragraph 4.02, cutting one conductor of the
wire, when necessary, to permit making the test.
After the fault has been isolated to a particular
section or span, make a careful inspection of the
wire in that section or span, if possible with the
wire lowered, and when, if the fault is not found,
cut out and replace the wire.

High Resistance Short Circuits

4.05 High resistance short circuits often can-
not be located by the tests described for
low resistance short circuits. In this event it be-
comes necessary to obtain assistance by having
the condition of the circuit observed at the testing
equipment in the central office while one side of
the line is opened at various points. When a dis-
connection at one point causes the fault to disap-
pear and a disconnection at an adjacent point
does not, the fault is located between the two
points at which these tests were made. After the
fault has been isolated in this manner to a par-
ticular section or span, make a careful inspection
of the wire in that section or span, if possible
with the wire lowered, and then, if the fault is
not found, cut out and replace the wire.

Magneto or Local Battery Circuits—Locating Short Cir-
cuits in the Drop and Block Wire Plant

4.06 To locate a short circuit in the drop or
block wire plant in a magneto area it is

usually advisable to first isolate the fault to a
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particular portion of the drop or block wire. The
following test can be used for this purpose. (See
Figure 12.)

TESTS TO LOCATE SHORT CIRCUITS - MAGNETO LINES

Cable Terminal

Loud Buzz-Gen- f’[gl; Ringers =0

To CO. erator Turne . 2 = To Subscriber

Buzz
Hard.  One Line Cansisting of One Generator Turns Normally,
_or More Drop or Biock Wires Grounded Ringers
— (G

No Buzz
Generator Turns Freely

Bridged 3

Short Circuit

To Subscriber
Fig. 12

Disconnect one side of the drop or block wire or
wires (if more than one party is bridged at the
point of test). Attach one clip of the test set to
the end of the disconnected wire and connect the
other clip to the other side of the line. If more
than one wire was disconnected test each wire
separately. With the switch of the test set in
proper position for calling, spin the handle of
the generator. If the handle of the generator turns
harder than is normal on a clear line and the buz-
zer is louder than usual, the short is in the por-
tion of the circuit under test and should be lo-
cated by visual inspection or if necessary by fur-
ther similar tests. Before reconnecting the wires
transfer the test set clip from the end of the dis-
connected wire to the central office end of the cir-
cuit and repeat the test to be sure that this portion
of the circuit is clear.

5. CROSSES

5.01 Crosses in the drop and block wire plant
result from the establishment of an elec-
trical contact between one conductor of a drop or
block wire and one conductor or binding post of
another line. Troubles of this nature are there-
fore less common than grounds, opens or short
circuits and are to a large extent limited to lo-
calities where two or more working block or drop
wires are in close proximity.

5.02 Common causes of crosses in drop and

block wiring are:

(a) Breakdown of the insulation on wires in
ring runs on poles or buildings due to de-
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terioration, abrasion on rings or injury from
external sources.

(b) Breakdown of insulation on wires in close
proximity in building or pole runs due to
deterioration, abrasion or other injury.

(¢) Improper dressing and connecting of wires

at cable terminals so that wires or ends
of wires touch adjacent binding posts of other
lines.

When the trouble to be located is a cross,
the work is greatly facilitated if certain
items of information have been obtained. These
items are as follows:

(a)

5.03

The line number of each of the lines that
are crossed together.

(b) The cable number and pair number that
each of the crossed lines takes,

Cable terminal locations — all ferminals
where drops terminate on either of the
crossed lineg.

(c)

(d) Number of each pole on which drops of
either line terminate (on other than cable
lines), if available,

Common Battery Circuits—Locating Crosses in the Drop
and Block Wire Plant

In isolating a cross to a portion of the
plant, such as to the drop or block wire
plant or to a portion of a drop or block wire make
the following test. (See Figure 13.)

5.04

TESTS TO LOCATE CROSSES

Ground Crossed Battery Crossed Ground Cressed Battery Crossed

with Ground with Ground with Battery with Battery
Cable Terminal Cable Terminat Cable Terminaf Catle Terminal
—0 —0

~Lait 1 —
Battery L .
%/ Click B Click
Pair 1 —_

ﬂ Click J« 32 Click

-[‘ Ground
s Cross Cross Cross Crass
T par2 o
Battery
Pair 2 o
1 Groun
Fig. 13



(a) Disconnect all wires of one of the crossed
lines from the binding posts or bridging
connectors, using care to so place the wires
that they may be properly reconnected in their
original position upon completion of the test.

(b) Attach one clip of the test set to one of

the pair of binding posts or bridging con-
nectors from which the wires were disconnect-
ed and with the other clip touch in turn each
of the wires just disconnected.

(¢) If no battery click is heard on the make and

break of any of the contacts, transfer the
clip on the binding post or bridging connector
1o the other binding post or bridging connecfor
of the same pair and repeat the test.

If clicks are heard the wire causing the clicks
when touched is erossed with another line and the
cross is in the portion of the wire that is affected
by the tests at this point. If no clicks are heard
on either test the cross is not located in the por-
tion of the circuit which is affected by the tests
at this point. On party lines this test should be
made at every point at which a drop or block wire
is bridged to the circuit until the fault is isolated
to the line of a particular party. After it has been
determined that the fault locates on the station
side of a cable terminal, there is still the possibil-
ity that the inside wiring of the station is cross-
ed with another line. Therefore, to determine that
the cross is located in the drop or block wire, the
above test should be repeated at the protector or
connecting block at the subscriber’s premises.

5.05 After the fault has been isolated in a drop
or block wire, it usually can be found by
carefully inspecting the wire throughout its en-
tire length. If it cannot be found by inpection,
it must be further isolated by repeating the tests
at suitable points, if necessary cutting a conducfor
to permit making the test. If it is necessary to
cut a conductor, repairs should be made on com-
pletion of the tests.

High Resistance Crosses

5.06 When the cross is of high resistance so
that the test set cannot successfully be used
to locate the fault, request that the condition of
the 1iné be observed at the testing equipment in
the central office while disconnections are made
at various points in the circuit. The fault can in

this manner be isolated to a particular portion
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of the dyrop or block wire and can then be dis-
covered by visual inspection. In areas where test-
ing equipment suitable for this test is not avail-
able at the central office, the operator may be
called and requested to talk or ring on one of the
crossed lines while the test set is bridged to a
suitable disconnected portion of the other cir-
cuit. If the ring or the operator’s voice is heard in
the test set the cross is in the portion of the cir-
cuit under observation and when by suitable
repetition of this test the fault ig isolated to 2
sufficiently small section of the drop or block
wire it can be found by visual inspection.

Magneto or Local Battery Circuits—Locating Crosses in
the Drop and Block Wire Plani

5.07 When one of the crossed lines is unknown
and no test deskman is on duty, the follow-
ing test can be applied to identify the unknown
line with which the known line is crossed. (See

Figure 14.)
TEST TO DETERMINE CROSSED LINES - MAGNETO AREAS

Cable Terminal

[

To Subscriber

i

L Key in Listening Position - Click
h( - -
Cen(ra(I)thce L Key in Ringing Position Cross
Generator Turns Hard - Buzz

Key in Listening Position - No Click
o Key in Ringing Position To Subscriber
Generator Turns Freely - No Buzz

i
:

Fig. 14

At a cable terminal where drop or block wires of
the known line terminate, or at the main frame,
attach one clip of the magneto test set to one side
of the known line. Place the test set switch in the
listening position. While listening in the receiver,
explore both sides of the other pairs with the free
test set clip. If contact is made with the conduc-
tor which is crossed with the wire to which the
other test clip is attached, a click will be heard in
the receiver. If no click is heard after making
contact with all the other wires, transfer the clip
to the other side of the known line and repeat the
same procedure. After the crossed wires have
been indicated by the above test, this indication
may be verified by ringing on the two wires. If
the two wires are crossed the hand generator will
turn hard as in the case of a short circuit.
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To isolate a cross to a particular portion of
a drop or block wire where it can usually
be found by a visual inspection, make the follow-
ing test at points where one or more drop or
block wires are bridged to each of the lines affect-
ed. (See Figure 15.)

5.08

TEST TO LOCATE CROSSES - MAGNETO AREAS

Cable Terminal

I\ Key in Listening Position - No Click

D Key in Ringing Position

Generafor Turns Freely - No Buzz
Key in Listening Position - Click
@ Cross
L Key in Ringing Position

-

Line 1 To Subscribe

&

d

Cemral Office

1

Generator Turns Hard - Buzz

.

Line 2 To Subscriber

T2 [

l

Fig. 15

Disconnect all drop or block wires that are bridg-
ed to one of the crossed lines at a cable terminal
or other connecting point, so placing or identify-
ing the wires that they may be properly reconnect-
ed in their original position. Connect one clip of
the magneto test set to one of the disconnected
conductors. With the test set switch in the listen-
ing position, touch with the other test clip first
one and then the other wire of the other crossed
line which was not disconnected. If no clicks are
heard in the receiver of the test set upon the es-
tablishment of either of the above contacts, trans-
fer the test clip to the other conductor of the dis-
connected pair and repeat the test. If no clicks
are heard this time the portion of the circuit from
the point of disconnection to the subscriber’s sta-
tion is clear. If a eclick is heard the cross is located
in the wire tested, and an inspection of that wire
should be made. If any other wires were discon-
nected they should be tested individually before
they are reconnected. As outlined in paragraph
5.05, a check test can be made by ringing on the
wires that the above test indicates are crossed.
Further tests necessary to locate the fault may be
made by tfesting as one pair the two wires that
are crossed and proceeding as for a short circuit.
In making any subsequent tests that are neces-
sary, if the wires that are crossed can be identi-
fied by the tracer, it is not necessary to discon-
nect both wires. If it becomes necessary to make
further tests at other than connecting points, it
usually will be necessary to cut only one of the
wires that is known to be crossed.
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6. 8TA TEST SET

The 81A Test Set, as shown below, con-
sists of a buzzer, capacitor and switch
which are contained in a case made of insulating
material. The case is equipped with two spring-
type binding posts to which W2AK Test Set Cords
or the wire itself may be connected. Space ig pro-
vided within the case for two KS14711 (standard
flashlight) dry cells in series which are required
for the operation of the test set.

6.01

6.02 The switch has 3 positions: OFF, C for dc
continuity test, and T which furnishes

buzzer tone.

7. USE OF 81A TEST SET

7.01 The 81A test set may be used on non-work-
ing inside wiring cable and drop, block,
and inside wire to trace non-working conductor
pairs which cannot be readily traced by sight or
to make continuity tests on non-working conduc-

tor pairs.

7.02 The 81A test set should nrof be used on
working lines because the buzzer tone will
interfere with the customer’s use of these lines

and may result in a customer trouble report.



7.03 When ftracing conductors or testing for

open conductors it is necessary to use a
hand test set in conjunction with the 81A test
set. To detect shorted conductors or low resistance
grounded conductors the 81 A test set alone is suf-
ficient.

8. TESTING FOR SHORTED (Cressed, Shunted) CON-
DUCTORS

8.01 Connect 81A test set across the pair

non-working conductors to be tested, with the
switch in the OFF position.

F

8.02 Push switch to C position

e If the buzzer does not buzz, the pair is not
shorted.

@ If the buzzer buzzes, there is a short across
the pair.

9. TESTING FOR OPEN COMDUCTORS

9.01  After testing for a short circuit, push
switch to the T position to start buzzer.

$.02 Assuming the location of both ends of the
pair is known, go to one end with a hand
test set and connect it across the pair.

® If the buzzer is heard, the pair is not open.

@ If the buzzer is not heard, the pair is open
on one side or both.

9.03 Each side can be checked if a spare con-

ductor (known to be good), is available
between the two points, or if there is a good
ground connection available at both ends, by con-
necting the 81A test set between one conductor

ISS. A, SECTION 462-800-500CA

and the spare or ground at one location and con-
necting the hand test set at the other location be-
tween the spare or ground, as the case may be,
and the conductor being tested.
* The buzzer tone indicates that side is not
open.

* No buzzer tone is an indication that the
side is open.

10. TESTING FOR LOW RESISTANCE GROUNDED
CONDUCTORS

10.01 At a location where there is a good

ground, connect one side of the 81A test

set to the ground connection and the other side

to one conductor of the wire being tested.

16.02 Push switch to C position.

® If the buzzer is heard, the conductor is
grounded.

® If the buzzer is not heard, the conductor
does not have a low resistance ground.

10.03 Repeat this operation on the other con-
ductor of the wire involved.
10.04 The consideration involved in testing for

high resistance grounds is covered in part
2 of this section.

11. TRACING NON-WORKING CONDUCTORS
11.01  Connect the 81A test set across the pair
of the non-working conductors to be
traced and test to be sure there is not a short
circuit. Switch to the T position to start buzzer
and go to the location at which it is desired to
identify the wire. Using a hand test set, bridge
it across each pair of wires until tone ig heard. If
tone cannot be heard on any pair, either the pair
does not appear at that particular point or one or
both gides of the pair is open.
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AUXILIARY SIGNALS
INSTALLATION AND MAINTENANCE

1. INTRODUCTION

1.01 This section covers installation and main-

tenance of various auxiliary signals which
may be associated with telephone stations to meet
special requirements for loud or distinctive tone
signals.

1.02 This section is reissued to update infor-
mation,

2. GENERAL

2.01 Prior to installation, a definite agreement
covering the provision of any necessary
power wiring must be made with the customer.

2.02 Any telephone station using auxiliary sig-

nals (except a PBX extension) must be
equipped with an audible signal (ringer or loud-
ringing bell) connected to the line at all times to
ensure a ringing signal should commercial power
fail.

2.03 Relays which operate on telephone ringing

current have two sensitivity terminals. Use
the high sensitivity terminal on manual service or
where loop resistance would cause the relay oper-
ation to be uncertain. Use the low gensitivity
terminal in dial area.

2.04 Where a weatherproof power outlet box is

involved, a ground-type outlet box, such as
NS-16301, List 18 will be furnished by the tele-
phone company. The outlet box should be installed
by the customer’s electrical contractor, who will
be advised that this fixture shall be grounded.

2.05 When planning the installation, take care
to:

e Place signal where sound will be distrib-
uted as evenly as possible over the area to
be served

e Use surfaces where signal can be securely
fastened

Locate where it will not be damaged or
made inaccessible by objects piled near or
against it

Place signal in location (open stairs, mov-
ing machinery, etc) that is not hazardous
to workmen,

% Under no circumstances should the
cord provided for commercial power be
passed through « hole in a wall or be
fastened to a wall.

3. INSTALLATION

3.0 Equipment mounted outdoors should be
securely mounted with rustproof fasteners
such as galvanized screws or bolts.

3.02 The armature on relays associated with

auxiliary signals restores to normal (open
contacts) by gravity. Always mount signal on a
vertical surface. The relays must be in the hori-
zontal position as shown in Fig. 6.

3.03 To avoid inductive interference, use a full

cable pair for each signal circuit when
signalling circuits and talking circuits are in the
same cable. When no talking circuits are involved,
low-voltage signal circuits may use half of a cable
pair or inside wire.

© Bell Canada 1970

Printed in Canada.
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N5-16301 Signal

3.04 The use of backboards is not necessary for

these types of gignals. The backbox has
two slotted holes and one regular hole for mount-
ing purposes.

3.05 Where a conduit installation is involved,

the back box should be installed so that the
customer may have the commercial power con-
nected (see Fig. 1). Install signal after power
connection has been made.

Note: Remove the power cord and bushing.

s

ENTRANCE FOR
POWER WIRING
CONDUIT

POWER RECEPTACLE
FOR CONNECTION
TO SIGNAL
OR RELAY

Fig. 1 — NS-16301-Type Back Box,
Conduit Installation

3.06 Power connection can be made on the power

receptacle in the back box, by the cus-
tomer’s electrical contractor, by removing the
screw located in the center of the receptacle cover
(see Fig. 2). The terminals for terminating the
power wiring are located directly ander this cover.

3.07 When a 3-conductor cord is used on an

indoor or outdoor installation, the green
wire, which is ground, should be terminated under
the screw located to the right of the power recep-
tacle (see Fig. 2).

3.08 An entrance hole for the telephone wires

{control voltages) is located in the base of
each back box (see Fig.3). For dual potential
signals, the telephone wire is connected directly

to the relay. The workman must connect to the
proper terminals on the relay to operate the relay
from the control voltage.

rap—=— OUTLET

COVER

TERMINATE
GROUNDING
CONDUCTOR

' el 3 CONDUCTOR
& = ZORD

GASKET

Fig. 2 ~Power Cord Termination

POWER
RECEPTACLE

FOR CONNECTION
TO RELAY

ENTRANCE FOR

OR SIGNAL TELEPHONE WIRES
T0 POWER CHANNELS FOR
OUTLET —\ MOUNTING RELAY

Fig. 3 — NS-16301-Type Back Box, Using
Flexible Cordage Installation
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Fig. 4 — NS-16301, List 15 Relay

3.09 The NS-16301, List 15 Relay is provided

with two sensitivity terminals designated
“HI” and “LO”. The superseded NS-16301, List
7, which may be substituted, had an armature air-
gap adjustment located on the bottom. (See Fig.
5.)

3.10 The armature airgap adjustment on the

NS-16301, List 7 Relay corresponds to the
two sensitivity terminals of the NS-16301, List
15 Relay.

NS-16301,
HORN

HINGE PIN
AND SOCKET

ISS. C, SECTION 463-110-200CA

- piaL
AREAS
}»
& wounTinG
I BRACKET
MANUAL OR el
LONG LOOP T

ARMATURE ALRGAP

ADIUSTING LEVER

Fig. 5 — NS-16301, List 7 Relay
(Wheelock Signals Co)

3.11  Each back box is equipped with two sockets

which engage with two pins of each front
cover to form a hinge (see Fig. 6). The signal
fastens to the back box with four machine screws
which are furnished with the grilled cover. Be
sure that the gasket on the back box is in place.
For outdoor use, the rain hood mounts on the
cover with three machine screws.

NS-16301
LIST 7 OR 15 RELAY

WEATHERPROOF 45"'

PLUG AND COVER

WEATHERPROOF
QUTLET BOX

Fig. 6 — Complete Assembly, Outdoor Dual Potential, Horn
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4. MAINTENANCE

% Before performing any work on equip-

ment connected to commercial power,
the power supply circuit shall be de-
energized. The customer shall arrange
for power disconnection and reconnec-
tion on power circuits other than plug
and outlet.

NS§-16301 Signal

4.01  The vibrating bell is provided with a

volume adjustment. The volume is control-
led by a screw adjustment on the back of the bell
resonator. The direction of adjustment is stamped
near the adjusting screw.

4.02 The volume of the single stroke bell may be

adjusted by means of a cotter key, which
is the backstop for the plunger (see Fig. 8). The
signal is shipped with the key inserted through
the lowest of the three holes in the sleeve that
containg the plunger, thereby providing maximum
volume. To decrease volume, move cotter key to
intermediate or top hole in the sleeve. This adjust-
ment was not provided on s ome bells of initial
manufacture.

4.03 If a signal becomes defective, the approp-

riate list number should be ordered. (See
the Catalogue of Supplies for ordering inform-
ation.)

4.04 The List 7 and 15 Relays should meet the
following requirements:

¢ The armature should not chatter when the
relay is operated with the specified voltage

o The armature should not bind or stick;
gauge by feel

Minimum contact pressure, 6 grams, mea-
sured with relay operated either electrical-
ly or manually; use T0H Gauge

The contacts should make almost simul-
faneously; gauge by eye
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- PLUNGER

VOLUME
ADJUSTING
NUT

Fig. 7 — NS-16301 - Type Bell, Vibrating

SLEEVE WITH
COTTER KEY
HOLES —

:
1 4
r YOLUME ADJUSTING
COTTER KEY

Fig. 8 — NS-16301, Type Bell, Single Stroke



o The armature and pole piece should be free
of dirt or metal filings; gauge by eye. Clean
with 1, 2-inch relay cleaning strips or equiv-
alent

List 7 or 15 Relays used as a ringing bridge
should not chatter on dial pulsing suffi-
ciently to cause the contracts to make
Check position of H or L sensitivity adjust-
ment, ie, H for long loop or L for dial
area. If relay meets all requirements but
chatters on dial pulsing, replace in accor-
dance with local instructions.

ISS. C, SECTION 463-110-200CA

Explosive Atmosphere Signals
5. INSTALLATION

5.01 The NS3-8547, List 1 and 3 Bells and the

NS-16763, List 4 Power Relay Set are in-
tended. for use in explosive atmosphere areas,
Class 1B, C, D and 2F, G respectively.

Note: The general information and safety req-
uirements described in Section 502-415-100,
entitled “Telephone Sets - Explosive Atmos-
pheres - General Requirements”, shall be ad-
hered to when installing or performing main

erforming main-
tenance on this equipment.

5.02  No maintenance should be performed on

these components, Direct replacement is
recommended. Follow the general safety require-
ments described in the section listed above before
working on this equipment.

POWER ENTRANCE
] o

TELEPHONE
LINE
CONNECTIONS

8%

POWER
CONNECTIONS

— POWER
TELEPHONE GROUND

WIRE ENTRANCE

Fig. 9 — NS-16763 Relay Set
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AUXILIARY SIGNALS
CONNECTIONS

1. GENERAL

1.01  Certain auxiliary signals and power relay

sets for use on telephone lines are equipped
with a 0.5- or 0.45-uf capacitor in series with
a relay which operates on telephone ringing cur-
rent. The relay and capacitor constitute a high-
impedance ringing bridge which is subject fo
provisions of appropriate section covering ring-
ing-bridge limitations.

1.02 The total number of auxiliary signals which

may be connected to a power relay set is
limited by the individual signal-operating cur-
rents, the sum of which -cannot exceed current-
carrying capacity of relay contacts. Individual

T0 POWER RECEPTACLE
IN BACK BOX

ORD ~+ KS$-16301, L7 OR L15
¢ RELAY

=

-

0.450F
91000 %
L0 YR 1g.48v 3048 com
V20~ po 60~
]
|%—/

TO TELEPHONE LINE

TO SIGNALING LINE

GUTLET FOR
$-16301
IGNALS

signal-operating currents and current-carrying
capacity of power-relay set contacts are covered
in Tables A and B of Section 463-120-100, en-
titled Power Relay Sets — Identification, Instal-
lation, and Maintenance.

“1
1.03 Marginal arrows have been used to in-
dicate changes. o

2. CONNECTIONS
KS-16301 SIGNALS

2.01 Connections for relays and signals are

shown in Fig. 1. Also shown are the volt-
age values and terminal locations on the List 7
or 15 Relay.

TO OUTLET IN LIST 7 OR 15
RELAY FOR DUAL POTENTIAL USE,
QR 70 POWER RECEPTACLE IN
BACK BOX FOR SINGLE

POTENTIAL USE.

CORD

=~ KS-16301
SIGNAL

Fig. 1— KS5-16301 Signal Connections

© Bell Canada 1970
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CORD

COML
POWER

=i

C.5MF =3

[ |

i

Fig.

TO 101G POWER
PLANY

— QBBIA CONN BLOCK
(OR EQUIVALENT)

CORD /
/

2 —Typical Relay-equipped Signal Connections

PBX BATTERY, { CORD
OR RINGING
CURRENT COML
POWER
POWER _,-1
RELAY SET SIGNAL
0.5
M SEE
NOTE: SIGNALS
FOR USE ON DC T NOTE _ 0.5
DO NOT CONTAIN TELEPHONE |MF ¢
CAPACITOR WIRING
e
TO TEL LINE
L “conn BLOCK
TO OTHER SIGNALS
Fig. 3 —Multiple Signal Connections
CORD CORD
b - COML
s e Fom
s v 1 ~
60" AC f_
CONN AUX Y
BLOCK SIGNAL L
KS-8233,L.2 TELEPHONE
TRANSFORMER WIRING
: CONN
RELAY SET

;,___/
TO TEL LINE

Fig. 4 — KS-8233, List 2 Transformer Relay Set Connections
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A
TO OTHER SIGNALS

KS-8000 Series signals (Relay
equipped) No longer available.
Shown for maintenance purposes
only.

2.02 Connections for typical re-
lay-equipped signals are

shown in Fig. 2.

2.03  Several signals may be con-
nected as shown in Fig. 3.
This has the advantage of only
one ringing bridge on the tele-
phone line for several auxiliary
signals. Special commercial power
wiring is not needed between the
relay set and the signals.

204 The KS-8233, List 2
Transformer Relay Set
has been used to connect several
signals to one telephone line, as
shown in Fig. 4, and may be en-
countered in some existing in-
stallations.
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KS-8000 Series or Customer Owned Signals (Without Relay)

2.05 Connections for signals which do not have a self-contained power
relay are shown in Figs. 5, 6 and 7. These signals require com-
mercial power wiring between the relay set and the signal

/_ POWER WIRING
T0 TO
POWER OTHER
SUPPLY M | SIGNALS
N \ Ve
@ ° 2
4
SEE
NOTE 2 —— p—
T~ @ SIGNAL

NOTE 1. LIST 9 RELAY
SET EQUIPPED WITH

NS-16626
POWER

RELAY L 5 TOGGLE SWITCH,
SET__ | - NOTE 2: LIST 10 RELAY
TOGGLE SET LOCKS MECHANICALLY
SWITCH T0 OPERATE SIGNAL CONTINUOUSLY.

A PUSHBUTTON IS PROVIDED TO
RELEASE RELAY MANUALLY.

NOTE 3: LIST 12 RELAY
SET DOES NOT CONTAIN
CAPACITOR.

TO TELEPHONE LINE
OR TO SIGNALING LINE

Fig. 5 — NS-16626, List 8 Power Relay Set Connections

POWER WIRING
POWER £ 10
SUPPLY ] mee—m \ OTHER
E SIGNALS
T 0SMF SIGNAL
[S)
S @ ke— POWER
RELAY SET
;‘I’_‘J

TO CODE CALLING EQUIPMENT

Fig. 6 —KS-16527 or Equivalent, Power Relay Set Connections
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Explosive Atmosphere Signals

—+2.06

The K8-16763, List 4 Power Relay Set is
intended for use in explosive atmosphere

minal is for use on dial operated telephone lines

areas. Follow general installation and safety re-
quirements described in Section 502-415-100 be-

fore working on this equipment.

—-2.07

The KS-16763, List 4 Relay has two sensi-

tivity terminals. The “HI” sensitivity tfer-
minal is for use on manual ringing lines or where
the loop resistance would cause the relay oper-
ation to be uncertain. The “LO” sensitivity ter-

or whenever relay is slow to release due to stray

pickup.
= To ensure the vreliable release of
z power relays operated from ringing
A current, it is advisable to cut-off the
° live side of the generator supply and

to ground the return side locally,
especially when using local power
plant. (See Fig. 8).

TO OTHER

TO POWER
SUPPLY

A SIGNALS

5T

1.0M
) S
f&fff\,.\ 0.45UF
3
LOW ml  com
N -/

TO TELEPHONE LINE

e

K8-8547 OR
CUSTOMER OWNED
SIGNAL

ht———

!
KS-16763 POWER
RELAY SET

4
Fig. 7 — K5-16763, List 4 Power Relay Set Connections

REMOTE CENTRAL OFFICE
CONTROL OR SUBSCRIBER'S CONTROLLED
SWITCH N PREMISES RELAY
CABLE PAIR CABLE PAIR
a " & P l.
1 | & 1 1 =
+
\ I \ R «1 T\ \ 14T
V ) ] RELAY
DISTRIBUTED DISTRIBUTED
CABLE CAPACITIES + GRD. CABLE CAPACITIES

Note:

f—
TO C.0. GENERATOR

OR LOCAL POWER

PLANT

Fig. 8 — Typical Remote Control Relay Connections

If live side of generator supply is connected directly to the relay

and the ground return is opened at the remote control point, the
distributed cable capacitances may be enough to keep relay operated.
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T
T0
uNe | R

POWER RELAY SET

T0
115-VOLT
SuUPPLY

T0 AUX SIG

TO AUX SIG HAVING

T
T0
R STATION

NOTE 1: USE “X” OPTION
TC SHLENCE AUXILIARY
SIGNAL.

NOTE 2:  USE “¥” QPTION
WHEN AUTOMATIC TIME-
OUT S NOT PROVIDED.

NOTE 3: USE “Z" OPTION
TO PROVIDE AUTOMATIC

CONTROL RELAY P TIME-QUT OF LOCKED-IN
Assoggsi? WITH TEL UNIT SIGNAL.
NOTE 4: 15C KYU CANNOT
-1 L b BE USED WITH RING-
TO POWER My THROUGH REPEATING COIL;
R~ L SUPPLY FOR 1 USE 14A KTU.
| Tame S RELAY SET 250 2
A NOTE 5. PROVIDE 18E KTU
‘,.,THERWSTORL— 3eF 3 | 5 THWHEES% ggiD WITH
T Fa
® > )(T)Z j De-arsn A + E .
15C KEY
TEL UNIT (R} $-3200n
400E ¥ (] c\\ [ 5
R
VARISTOR e — 2 9 TO LAMP
2 ! BAT SUPPLY
" 2 8 USED
9 o— 14 G
8 {cd s 103
2 4
= TO LINE LAMP INDICATOR Lo-~o—
6 |
WHEN USED 2 4 .
w_on BAT Y 5000 3 [ :gﬁ LTIEI\{'
FOR “X”, “Y", AND "Z" 2" cutorF & i
OPTIONS, SEE T KEY = 36F
NOTES 1,2 AND 3. 7 20 2 =
°5TR Lmza'_en 9
The circuit operates as follows: 3 'i\ L

*

Ringing current applied to line operates R
Relay through its secondary winding,
through top Contacts 1 and 2 of SR Relay-
to-ground.

R Relay locks operated by battery through
its primary winding, through its own top
Contacts 1 and 2, through bottom Contacts
3 and 2 of SR Relay, through bottom Con-
tacts 1 and 2 of TO Relay (Z Wiring) to
ground, or to switch-to-ground (Y Wiring).

R Relay operated completes circuit through
its own top Contacts 3 and 4 to operate
auxiliary relay or signal.

Bottom Contacts 1 and 2 of R Relay may
be used to operate a line lamp indicator.

When call is answered, B Relay operates
by central office or PBX battery through
station.

SR Relay operates by battery through its
winding, through Contacts of B Relay (op-
erated), and through bottom Contacts 1
and 2 of TO Relay-to-ground (Z Wiring).

THIS CONTALT OPENS ON

HEATER WINDING ONLY
Operation of SR Relay opens locking cir-
cuit of R Relay which releases.

Circuits to auxiliary signal and line lamps
open when K Relay releases.

Unanswered calls are handled by a time-out
feature. When R Relay operates, ground
is connected through bottom Contacts 3
and 4, through 112-ohm heater winding of
70 Relay (Z Wiring), and through top
Contacts 3 and 2 of TO Relay-to-battery.
After approximately 30 seconds, thermally
operated bottom Contacts 1 and 2 of TO
Relay will open. This opens locking circuit
of R Relay, and circuit restores to normal.

If call is answered, SR Relay operates as
previously described. Circuit is completed
from battery through 70 Relay, through
bottom Contacts 1 and 2 of SE Relay (op-
erated), and through bottom Contacts 1
and 2 of TO Relay-to-Ground. This opens
heater winding circuit of 70 Relay.

Fig. 9 — Connections and Circuit Operation for Continuous Auxiliary Signals
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1. GENERAL

1.01  This section provides information required

for installing and maintaining the Voice
Station Coupler QCS1A and QCS2B. These coup-
lers were previously coded QCT.

1.02 This section is revised to update informa-
tion and include supplement and adden-
dum.

1.03 The voice station coupler provides a means

whereby customer provided telephone an-
swering machines and alarm sending machines
may be connected to the switched telecommunica-
tions network.

1.04 The voice station coupler is designed to
provide the following:

® Isolation of customer equipment for the
protection of the telephone plant and per-
sonnel.

® Detection of incoming ringing signals.

e Off-hook control which allows customer
equipment to answer incoming calls auto-
matically and to dial pulse for call origi-
nations.

® Exclude an associated telephone set.

® Two way transmission path.

e Internal ringing supply 65 to 95 volt, 60
Hz.

e Option to provide for 20 Hz ringing.

o Off-hook indicator to provide customer
with voice station coupler status.

e “A” lead control for operation with key
telephone equipment.

e Option to provide 24 V DC reserve battery
by customer.

® Peak signal limiting, to protect the tele-
phone network from high signal levels
from the customer equipment.

® Disconnection under control of the central
office if the customer’s equipment fails to
disconnect (QCS2B only).

¢ Limits voltage applied to customer equip-
ment under line surge conditions to 30V
peak.

® Provides test key for remote testing of the
QCS2B unit only.

1.05 An associated telephone set may be oper-
ated in the conventional manner when the
voice station coupler is not in operation.

© Bell Canada 1972

Printed in Canada
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Yy i

Fig. 1 — QCSIA Voice Station Coupler

1.06 An external transformer (type 2012B) is
required to supply power for each station
coupler.

1.07 ORDERING INFORMATION
Coupler Voice Station QCS2B
ASSOCIATED APPARATUS

Transformer 2012B

2. DESCRIPTION

2.01 The circuitry for the coupler is mounted
on a single printed circuit board.

2.02 The major components of the voice station
coupler consist of the ring detector, off-
hook circuitry, peak signal limiter, ringing volt-
age transformer, rectifier and filter, remote dis-
connect circuitry and dial pulse repeating.

2.03 A functional schematic of these compon-
ents is shown in Fig. 3,
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A. Physical Description QCS1A

The voice station coupler QCS1A (Fig. 1)
is a wall mounted unit measuring 6%, inches
wide, 654 inches high and 334 inches deep. The
coupler weighs approximately 3 pounds and is en-
closed in a metal apparatus box. Two key hole slots
at the top and two screw holes at the bottom are
provided on the base for mounting the unit on a
wall or other vertical surface.

2.04

2.05 The terminal block which has 3 rows of 10
terminals is mounted on the left hand side
of the apparatus box.

The top half of the block which has 15
terminals is for connecting the customer’s
equipment. See Table A for the designation of
each lead at the interface. These terminals are
accessible to the customer through an opening in
the left hand side of the apparatus box cover.

2.06

2.07 The bottom half of the block which has 15
terminals is for connecting the telephone
line and associated apparatus to the coupler. See

Table B for lead designations.



ISS. B, SECTION 463-233-900CA
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Fig. 2 — QCS2B Voice Station Coupler

B. Physical Description QCS28

2.08 The coupler QC32B (Fig. 2) is a wall

mounted unit measuring 8 inches wide, 9
inches high and 214 inches deep. The coupler
weighs approximately 3 pounds and is enclosed
in a plastic moulded box., Two key hole slots at
the top and one key hole slot at the bottom are pro-
vided on the basge for mounting the unit on a wall
or other vertical surface.

2.09 The QCS2B couplers are similar to the

QCS1A coupler in circuitry and compatible
with the exception of the remote test key, located
at the top of the couplers.

2.10 The test circuit consists of a non-locking
test key. When the test key is operated it
removes the transmission path from the customer

equipment and allows the verification of the ring-
ing and on/off hook control circuitry.

ACCIDENTAL OR INTENTIONAL
OPERATION OF THE “TEST” KEY
DURING TRANSMISSION WILL IN-
TERRUPT AND RELEASE THE
LINE.

2.11  The interface terminal block for the con-

nection of the customer provided equip-
ment is located at the bottom of the coupler.
The terminal designations for the customer are
shown in Table A.

2.12 The terminal block for the connection of

the telephone company equipment is loca-
ted at the left side of the printed circuit board.
The functional schematic is shown in Fig. 3 (Table
B).

319



SECTION 463-233-900CA

TABLE A

Terminal Number

Terminal Designations

Function

QCSTA Only QCS1A and QCS2B
14 CcT Customer Tip
15 CR Customer Ring
13 OH1 Off-hook control }
Contact closure from customer
12 OH2 Off-hook ground ontact clos
17 i 1 \
3 g;}; ilglg; ation } Contact closure from coupler
1, TR1 Coupler 1 Contact closure from coupler
11 TR2 Status J
4 B2~ Negative} Optional external power supplied
5 Bl Pogitive by customer
25 iis Alternate ringing voltage lead.
22 Optional customer control of transfer between
auxiliary telephone set and CPE.
21 SPARE
23 SPARE
24 SPARE

TABLE B

Terminal Number

Terminal Designations

QCS1A Only QCSTA andQCS2B Function
6 T
16 R Telephone line to CO, PBX or Key equipment
? T1 Connections t iated telephone sé
17 R1 onnections to associated telephone sét
8 A g : :
18 Al A” Lead control contacts for associated key
28 A2 telephone equipment
19 ACL 18 volt AC power supply from external trans-
29 AC2
former
26 RS1 Ringing i Hz i lor 2
o RS2 inging input (60 Hz internal or 20 Hz external)
9 SPARE
10 SPARE
20 SPARE
30 SPARE
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C. Functional Description

2.13 Calling Procedure: To initiate a call, the
customer’s equipment provides a closure be-
tween the CT & CR leads. This provides a circuit
for the XF relay to operate which disconnects the
auxiliary terminals T1 and R1 from T and R,
thereby disabling the associated telephone set.
The XF relay contacts short circuits leads TR1
and TR2 and A and Al which are used to provide
other functions of the coupler. (Option K) Cus-
tomer dials on CT and CR leads. (Option L) Cus-
tomer dials on OH1 and OH2 leads. Either option
will operate the DP relay in the control circuit,
providing a closure to the central office, The L
relay (remote disconnect circuit) operates from
central office battery to provide a hold circuit for
the XF relay (QCS2B only). The DP relay follows
the pulses of the dial and merely repeats the dial
pulses over its contacts out on the telephone line.
2.14  Answering an Incoming Call: The ring
detector is activated (Fig. 3) when 20 Hz
ringing is present on the line indicating an in-
coming call. The RD reiay, part of the ring de-
tector operates and releases in response to the
ringing cycle (i.e., 2 seconds operated — 4 sec-
onds released) : The operation of relay RD causes
a contact closure between terminals RU1 and RU2.
It also causes 20 Hz or 60 Hz ringing voltage from
the ringing transformer to be applied between
terminals CR and CT or between terminals CR
and RS, depending on whether or not the RG1
strap is in place (Option ().

Note: QCS1A Coupler introduces a 400 milli-
second delay in the start of the ringing supply
to customer equipment.

The customer’s equipment should detect
one of these ringing indications and must either
terminate CT and CR with a resistive termination
of 600 ohms or less (Option K) or the customer’s
equipment must also terminate OH1 and OHZ2
with a resistive termination of legs than 100Q
(Option L) to trip the ringing and answer the call.

If the customer’s equipment places a 600
ohm or less termination between terminals CT and
CR during the ringing silent interval, the “Ring
Trip Circuit” will operate the “Off-Hook Control”
which will operate relay XF.

A termination of 100 ohms or less placed
across terminals OH1 and OHZ2 causes the Off-
Hook Circuitry to operate, (during the ringing or
silent interval) which operates the relay XF. The
contacts of the XTI relay will transfer the line from
the associated telephone set to the voice station
coupler and close the loop to trip ringing. The
XTF relay contacts also signal the associated key
equipment, if provided, over terminals A, Al or
A2 and the customer’s equipment over terminals
TR1 and TR2. When (Option D) is specified the
coupler will not operate to customer equipment
seizire during the ringing interval. The coupler
will recognize such condition only in the silent in-
terval.

The calling party is now connected through
to the customer equipment by the CT and CR ter-
minals.

When the call is completed the customer’s

equipment will remove the termination on CT and
CR or on OH1 and OHZ2 leads. This causes the
Off-Hook Control Circuitry to release relay XF
which disconnects the coupler from the line.
2.15 The Peak Signal Limiter limits the voice
signals from the customer equipment to
+3 dBm (measured across terminals CT and
CR).
2.16 The voice station coupler is powered by
the Rectifier and Filter which operates
from a 2012B transformer.

2.17 The Remote Disconnect Unit monitors the
loop current during a call. If the loop cur-
rent is disconnected for more than 3 seconds the
Remote Disconnect Unit will disconnect the coup-
ler (QCS2B only) even though the customer’s
equipment is applying an Off-Hook termination
to terminals CT and CR or OH1 and OH2. The
circuit will restore to normal when the termina-
tion is removed from the CT-CR or OH1-OH2
leads.

3. INSTALLATION AND CONNECTIONS

3.01 The voice station coupler may be used

with various tvpes of central office lines,
key telephone systems, and PBX lines that pro-
vide access to the swiiched network.



ALL INSTALLATION CONNEC-
TIONS AND TESTS MUST BE PER-
FORMED PRIOR TO THE CUSTOM-
ER MAKING ANY CONNECTIONS
TO THE COUPLER.

3.02 The installation of the coupler should
comply with general practices to ensure an
orderly station arrangement.

3.03 The couplér is provided only to protect and

isolate Telephone Company facilities from
C.P.E. They should not provide supervision fea-
tures not required to maintain isclation and pro-
tection. Telephone Company facilities should nor-
mally terminate on the “in” gide of a coupler and
the customer’s equipment should normally termin-
ate on the “out” side. Telco couplers should ap-
pear in the circuit at the immediate point of inter-
connection so that trouble sectionalization is pos-
sible.

=& DO NOT INSTALL NEAR HAZAR-
DOUS LOCATIONS, MOISTURE, OR
EXCESSIVE HEAT.

3.04 The coupler must be mounted vertically on

a surface not subject to vibration. Provide
space at the left of the coupler (QCS1A) for the
customer to have access to the terminal strip. If a
backboard is required the KS57961.7 backboard is
recommended.

3.05 Locate the coupler within 5 feet of the
associated telephone set.

ISS. B, SECTION 463-233-900CA

3.06 lLocate the coupler approximately 6 feet
from the 105-125V 50-60 Hz electrical out-
Iet, provided by the customer.

3.07 Install the coupler on the wall or back-
board as follows:

(1) Carefully remove cover of the coupler.

(2) Position the coupler base pan vertically
against the wall with the key hole slots
narrow end at the top.

Lo THE MERCURY RELAY IN THE
COUPLER WILL ONLY FUNCTION

PROPERLY MOUNTED IN THE
UP-RIGHT POSITION.

CERET

(3) Secure the base with 4 screws. SEE
TABLE C FOR FASTENERS.

3.08 Location of the QCS1A voice station coup-
ler terminals are shown in Fig. 4.

3.09 Connect the 0 and 1 button key type tele-
phone sets and call directors with a voice
station coupler as shown in Fig. 5.

3.10  On key systems where 6 button key type

telephones are used and it is not practical
to run a separate cable for the voice station coup-
ler, install a 565 HQF key telephone set and con-
nect as shown in Fig. 6.

3.11  There are various option strapping ar-

arrangements within the voice station coup-
ler (See Table D). These straps are soldered be-
tween terminals on the circuit board.

TABLE C
FASTENERS FOR MOUNTING COUPLER
Hardwood Softwood Masonry Plaster Hollow Tiles

"34” No. 8 1” No. 8 1” No. 8 2” No. 8 g x 47
Woodscrew Woodscrew Woodscrew Woodscrew Toggle Bolts

No. 10 No. 10

Plastic Plastic

Anchor. Anchor.
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THE OPTIONS WILL BE SPECIFIED
ON THE SERVICE ORDER. THERE
MUST BE A MINIMUM OF THREE
OR A MAXIMUM OF FOUR OPTIONS.
IF NOT, REFER SERVICE ORDER
TO SUPERVISOR WHO WILL CON-
TACT THE MARKETING DEPART-
MENT.

3.12 Connect the 2012B transformer to AC1

and AC2 terminals as shown in Fig, 5.

3.13 Perform the operational tests shown in
Part 5.
3.14 Place the cover on the voice station coupler.

3.15 Inform the customer of the following:

(2]

(a) The maximum permissible signal power

output from the customer’s equipment
must not exceed -8 dBm. The output level of
the customer equipment is the power measured
at the customers interface into a 600 ohm re-
sistive load.

(b) The customer can furnish a reserve power

supply of —-18V to ~26V DC connected to
terminals Bi~ and B24-. This will provide pow-
er for outgoing calls only. No ringing voltage
will be provided with this option. The customer
should detect incoming calls using the contact
closure between RD1 and RD2.

(c) The customer interface connections are
made on terminal strips located as follows:

® QCS1A to the top left hand side opening
of the coupler cover.

£y

® QCS2B under a protective “flip-up” cover
at the bottom of the coupler.

3.16 Options for the QCS Couplers are shown

in Table D.

THE CUSTOMER SHOULD BE AD-
VISED TO REMOVE THE TRANS-
FORMER FROM THE OUTLET
WHILE CONNECTING HIS EQUIP-

MENT.
/ﬂ
N

Ue
/ TR1 T(R)Z N
e © o

RUL OH2 ANS
e o e
RUZ  gH1
e © © TERMINALS
B2- CT CUSTOMER
o o © USE
BI-t cR RS
o © e
T @ RSt
o & o N
Tt Rl RS2
o © ©
M1

N TERMINALS
o o @ TELEPHONE

COMPANY

% UNUSED TERMINALS

NOTE: FOR CLARITY THE CiRCUIT BOARD IS NOT SHOWN IN THIS FIGURE

Fig. 4 — Location of QCS1 Voice Station Coupler
Terminals



TABLE D

QCSTA QCS2B
Option Description Action Action
A Dialing required. Remove “TAM” strap. Remove “TAM” strap.
B Ringing signal on “CR” and “RS” Remove “RG1” strap. Remove “RG1” strap.
leads only.
C Dialing on “OH1” and “OH2” Remove “REPD” and “CTR” Remove “REPD” and “CTR”
leads with off hook control on CT straps. straps.
and CR leads.
D Ring indication by closure of con- Disconnect the transformer vred Remove straps between “RS1” and
tact on “RUI” and “RU2” leads. leads from “RS81” and “RS2” ter- “R34”, “RS2” and “RS3” unless
SEE NOTE. minals and connect them on spare Option J and B or G are specified.
terminals 20 and 30, unless Option
J and B or G are specified.
E 20 Hz ringing (Special Assembly). Provide Option D. Terminate 20 Hz Provide Option D. Terminate 20
ringing on Terminals “RS1” and Hz ringing on terminals “RS3”
“RS27. and “RS4”.
F Dialing not required. Remove “TAM” strap.
e’ Ringing on “CT” and “CR” and,/or Factory wired “RG1” strap and Factory wired “RG1” strap. The
on CR and RS leads red transformer lead connected to “RS1” and “RS4”, “RS2” and
’ the “RS1” and “RS2” terminals. “RS3" are strapped.
H Delete
*J 60 Hz ringing (standard). Leave transformer leads on “RS1” Leave strap between “RS1” and
and “RS2”. “RS47, “RS2” and “RS3”.
K Off hook or dialing and off hook on Remove “CTR” and “REPD” Remove “REPD” strap.
CT and CR leads. straps. Place strap between OH1
and OH2 terminals.
L Off hook or dialing and off hook Remove “CTR” strap.
on OH1 and OH2 leads.

* QOptions furnished with unit.

Note: DO NOT CONNECT THE RS1 AND RS2 LEADS TOGETHER AS THIS WOULD SHORT CIRCUIT THE OUTPUT OF
THE RINGING TRANSFORMER. DO NOT DISCONNECT THE WIRE WRAPPED OR SOLDERED LEADS AT THE
REAR OF THE RS1 AND RS2 TERMINALS,

Examples — A typical 2 wire telephone answering and recording machine requires options F, G, J and K.

A typical 2 wire alarm sending device requires options A, D and K.

VD006-€€T-€9 NOILDAS ‘a 'SSi
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VOICE STATION COUPLER
T ! r cr
0 (I Om = == =X Ot === g
0. —+ CUSTOMER
OR ] EQUIPMENT
PBX R i L P CR
—L Y R G4
O O
4
T1 Tl _}
T0 O~ ==t~
ASSOCIATED !
TELEPHONE Rl Rl
SETS —_—t
AC1
pme D
D i AC2
O
20128
TRANSFORMER With Telephone Set Oniy
SEPARATE CABLE
FOR VOiCE B
KEY STATION COUPLER VOICE STATION COUPLER
TELEPHONE T T T 1
UNIT e O~ — == == KO-t ——=
T
R CR
R CR
o @———s——-—T—X—O———-—-
' 4
A A : i
O | !
| i 70
g A
Al UIPMENT
% / | :
/ !
|
' |
|
/ i |
TO KEY TELEPHONE 1 |
SET TERMINATIONS Tl | ]
(O e 1
|
Rl |
O~ ———
ACL
-0
4= | 7
20128
TRANSFORMER

With 1A1 or 1A Telephone Equipment

Fig. 5 — “Voice Station Coupler” Electrical Schematic

(Associated Recording or Alarm Sending Equipment is provided by the Customer)



LT€

(RED FIELD) BLUE FIELD) o
i LEPHONE TELEPHONE
ERMNATION T SET
TERMIN
TERMINATION 565 HOF
voIGE
\ SO0PLER
1 T w80 T I
- - QCs
TVPE
IR
- A L ! O DBAD
CORD
A A w.0) A o N wo A 5
Al A e Al P 109 Al QAI
16
L6 W0 (6
~ & £ e
_ L u W L CLJl
o 4
/\/\/‘/\/\,\/\,
L 8L ! & wey T 5
R (BLY) R 1 BLW) R )
m
JUMPERS i ¥-0) Tl A W) 0
NS
RL o1 RL A ) RL 5
U,
STRAPPING ———1 A AAALA I

Fig. 6 — Voice Station Coupler

Connections with 1A1 or 1A2 Key Telephone Systems.

V2006 €£T-€9v NOILD3S ‘g "SSI



SECTION 463-233-900CA

4. MAINTENANCE

4.01  All repair forces should be familiar with
the tariff provisions which generally pro-
vide for a “Maintenance Service Charge” for
each customer-requested visit to a voice station
coupler that is terminated with a FOK (found
OK) condition. When the customer requests such
a repair visit and it is subsequently determined
that the trouble is NOT in the telephone com-
pany equipment, the employee should advise the
customer there will be a Maintenance Service
Charge, and notify the Test Centre to originate
Form 5855.
4.02 Maintenance of the coupler on the cus-
tomer’s premises should be limited to
visual inspection of wiring and connections, local
tests, testing with test centre and replacing a
defective unit.

UNDER NO CIRCUMSTANCES
SHOULD THE REPAIR EMPLOYEE
ATTEMPT ANY TESTS OR MAIN-
TENANCE ON CUSTOMER EQUIP-
MENT.

5.01 The following tests are required to en-

sure the proper installation of the voice
station coupler and to determine the operating
condition of the unit during a maintenance visit.

& Ringing indication tests

® Off-hook control tests

5.02

The following test equipment is required
for the tests.

® 1011 type hand test set
& 21A type test set or equivalent (Buzzer)

® Standard
tools.

instaliation or maintenance

THE TELEPHONE EMPLOYEE
SHOULD NOT NORMALLY CON-
NECT OR DISCONNECT THE CUS-
TOMER’S INTERFACE LEADS.
HOWEVER, WITH THE CUSTO-
MER’S APPROVAL THIS MAY BE
DONE IN ORDER TO TEST OR RE-
PLACE A DEFECTIVE UNIT.

328

AUTION: THE POWER MUST BE
UISC‘O’\T\H CTED FROM
THE CUSTOMER'S PRO-

VIDED BEQUIPMENT BI.
ROR THI‘ THRRMINALS
3 o Lim 138

IF THE COUPLER IS INCORRECT-
LY WIRED BY THE CUSTOMER,
DISCONNECT THE INTERFACE
LEADS, VERIFY THE OPTIONS
WITH TABLE D AND INFORM THE
CUSTOMER AND THE TEST
CENTRE.

%

,
FELET

Off-Hook Control and Dialing Tests (See Note)

5.03 Option C and L — Dialing “OH1” and

“OH2"” leads.

(1) Connect the 81 A test set across terminals
TR1 and TR2.

(2) Connect the 1011 test set to terminals OH1
and OH2 and switch to TALK, the 81A
test set should indicate a short circuit between
terminals TR1 and TR2 and also check for a
short circuit between terminals A and Al.

(3) Retaining the short circuit between ter-

minals OH1 and OH2, connect the 1011
test set across terminals CT and CR. Dial
tone should be heard.

(4) Remove short circuit from terminals OH1
and OH2. Connect 1011 test set to ter-
minals OH1 and OH2 and dial test number.

(5) Retaining the short circuit between ter-
minals OH1 and OH2, connect the 1011
test set across CT and CR and verify if
the test number was reached. Remove short
eircuit and 1011 test set.

Note: When Option F is used, omit the dial-
ing test.



5.04 Option K — Dialing on CT and CR leads.

(1) Connect the 1011 test set to terminals CR
and CT with the set switch to MONITOR.

(2) Switch the 1011 test set to TALK, the
voice station connection should go “Off-
Hook” and dial tone should be heard.

(3) With the 1011 test set connected as in

{Step 2) above, using the 81A test set
check that there is a short circuit between
terminals TR1 and TR2 and also between A

and Al.

(4) Dial the milliwat supply to verify trans-
mission.
Ringing Indication Tests

5.05 Option B — Ringing Applied over Ter-
minals CR and RS

Connect the 1011 test set to terminals CR
and RS with the test set switched to moni-

(1

~

tor.

(2) Call the local test desk and have a call
placed to the station couvler.

(3) When the test desk calls, the associated

telephone should ring and 60 Hz ringing
should be heard through the 1011 test set re-
ceiver.

(4) If ringing can be heard connect the 1011

test set in the monitoring position across
CT and CR terminals, nothing should be heard
in the receiver. (Option ‘K”) Switch the 1011
test set to talk. (Option “L”’) Short circuit ter-
minals OH1 and OH2 and switch the 1011 test
set to talk. The coupler should cut through to
the test centre. Talk to the tester to verify the
transmission through the coupler.

(5) If ringing cannot be heard through the

1011 test set check that the ringing trans-
former leads are connected to terminals RS1
and RS2 or strap placed across RS1-RS4 and
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RS2-RS83. Check that the 2012B transformer is
plugged into a 117V electrical outlet.

5.06 Option D — The Customer Receives Ring-
ing Indication as a Contact Closure Be-
tween Terminals RUI and RU2.

(1) Connect the 81A type test set with the
switch in the C position across RU1 and
RU2, the test set should not buzz.

(2) Call the local test desk and have a call
placed to the station coupler.

(8) When the test desk calls, the associated
telephone set should ring and the 81A test

set should buzz during the ringing interval in-

dicating that the ringing detector is working.

5.07 Option G — Ringing Applied Over Termin-

als CT and CR

(1) Connect the 1011 test set to terminals CT
and CR with the set switched to MONI-
TOR.

(2) Call the local test desk and have a call
placed to the station coupler.

(3) When the test desk calls, the associated

telephone should ring and 60 Hz ringing
should be heard through the 1011 test set re-
ceiver.

(4) If ringing can be heard through the 1011
test set, (Option “K”) switch the 1011 test
set to talk during the ringing cycle. (Option
“L”) Short circuit terminals OH1 and OH2
during the ringing cycle. The ringing should
be tripped and the coupler should cut through
to the test centre. Talk to the tester to verify
transmission through the coupler.

(5) If ringing cannot be heard through the 1011

test set check that the strap RG1 is in place
and that the ringing transformer leads are con-
nected to terminals RS1 and RS2. Check that
the 2012B transformer is plugged into a 117V
electrical outlet.
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5.08 Options E, and J — These options will
be tested automatically when performing
tests on the assigned options.

Test Application (QCS2B Unit Only)
5.09 In addition to the option tests previously
specified in Part 5 the following test
should be performed to verify proper function at
time of installation. Also, the same test can be
used independently by the customer, or in con-
junction with the test centre to sectionalize trouble
with customer equipment.

For the test to be satisfactory the coupler must be:
—- Connected to the telephone line.

— 2012B transformer must be plugged into
the AC receptacle.
— Option straps must be in accordance with
the customer requirements.
Test Procedures

5.10 (1) Arrange to have the auxiliary tele-
phone on-hook and the test switch (QCS2B)

330

depressed for a period of approximately 45 sec-
onds,.

(2) Originate a call to the coupler. A brief

burst of ring tone followed by a similar
condition to an answer from a silent termina-
tion should be observed. Listen for 15 seconds
to insure the ring trip circuitry operation and
finally the off-hook condition.

(3) Place a second call to the coupler to verify

the on-hook control circuitry operation. A
similar sequence to that in (2) should be ob-
served.

(4) The functions tested are in sequence, the
operation of the ringing detector and the
off/on-hook control circuitry.

(5) Should the above operating sequence not
occur as indicated, a trouble in the coupler
is indicated.

(6) After a normal test, release of the test
switch will restore the circuit to normal
operation immediately.
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CUSTOMER RELATIONS — INSTALLERS AND REPAIRMEN

1. GENERAL

1.01 On a new installation you are frequently

the first representative of the Company
to have personal contact with the customer. Tt
is, therefore, very natural that the cusiomer
should consider you as the Telephone Company
and judge the Company by your conduct and
work,

1.02  On trouble cases, you are the first employee

the customer sees after a report of trouble
has been made. It is important that you conduct
yourself in such a way that the customer is left
with the feeling that his complaint is receiving
proper and adequate attention.

1.03  Our customers want to deal with a friend-

ly company, one that is sincerely interested
and sympathetic. Installers and Repairmen who
deal directly with our customers have it within
their power to impress them favourably with the
way the job is done. The manner in which our
employees approach the customer and conduct
themselves with the public is an important factor
in creating and maintaining the good will of
the public.

1.04 This section is reissued to add information
on Gaining Access and on Customer In-
struction.

2. APPEARANCE

2.01  One of the biggest factors in creating a

favourable first impression is your per-
sonal appearance. Your appearance should be
such that you will be readily admitted into any
place you are obliged to go.

2.02 Dress neatly and be careful of your per-
sonal appearance at all times.

3. SPEECH

3.01  Use a pleasant tone of voice.

3.02 Avoid the use of technical terms where
such expressions may not readily be under-
stood.

3.03 Speak clearly, that you may be easily
understood.

3.04  Avoid the use of expressions which are not
in good taste.

3.05 Avoid any use of profanity.

4. GAINING ACCESS

4.01 Introduce yourself by name and Company
to the customer in a friendly manner, ob-
serving the accepted formalities of good manners
— the removal of your hat, for instance. Where
possible, address the customers by name. (If you™
are unable to gain access, leave a Form 606,
Notice to Customer of Employee’s Visit.) <J

4.02 Explain the purpose of yvour visit.

4.03 Upon request, present your identification

card cheerfully. Do not resent the cus-
tomer’s suspicion of strangers. It is entirely
natural.

4.04 Keep all appointments and vpromises or
explain your reasons for not doing so.

4.05 When work cannot be completed on the
day started make an appointment with the
customer for re-entry.

4.06 Ounly the occupant of the dwelling, or

someone appointed by the occupant, has
the right to give access to the dwelling. Every
attempt should be made to have a responsible
party remain on the premises until you have com-
pleted your work.

4.07 If a customer wishes to observe work
operations underway, no objection should
be made, unless for safety reasons.
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5. CONSIDERATION OF PRIVATE PROPERTY

5.0t  We have the right to enter private pro-
perty only where an easement has been
obtained. Since you will not normally know if an
easement is in effect, obtain permission from the
owner before entering the property. Ask if there
are any hazards you should be aware of (e.g.
dogs) or any gardens you should be careful of.

5.02 Respect customers’ property. Avoid cutting

eraas parden abe
across garden, ete.

5.03 Secure the consent of the owner before
pruning trees or vines. Explain exactly
what vou intend to do and why it is necessary.

5.04 Do not leave bits of scrap wire, or old

attachments on the property. Such scrans
present an untidy apvearance and could cause
accidents.

6. CONDUCT IN SUBSCRIBER'S PREMISES

6.01  The following general principles should be
observed in all contacts with customers:

- D)o not partake of intoxicating beverages
on the joh.

— Never blame other persons or depart-
ments for errors or mistakes. Take the
necessary action to have them rectified.

— Treat all customers with equal consider-
ation. Do not discriminate.

— Avoid entering discussions of controver-
sial subjects with customers, such as
religion, polities, ete.

— Regardless of the provocation, do not re-
taliate to harassment. If you are the ob-
ject of such harassment, remove yourself
from the location, taking only those steps
immediately necessary to prevent injury.
Notify your supervisor of the situation
or if the situation is serious enough, noti-
fy the local law enforcement agency. In
most cases leaving the location will pre-
vent the situation from becoming more
serious.

6.02  Answer the customer’s questions if you can.

If you are unable to answer all of them,
express regret and assure the customer that he
will receive the information he seeks as soon as

[
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possible. Refer the questions to a person who
will accept the responsibility for their answers.

6.03 Place wet weather clothing so as to avoid
damage to the customer’s property.

6.04 Place your tools and material in a position
that is handy but where they will not cause
accidents.

6.05 Limit your use of the customer’s telephone
to necessary calls, and make them as brief

as possible.

6.06  Avoid using customer’s washroom facilities
whenever possible. If this cannot be

avoided, first obtain permigsion and then clean

up, leaving the premises as you found them.

6.07  Obtain permission or knock before entering
a private office or a closed room In a
residence.

6.08 Do not smoke unless permission is first
obtained from the subscriber. Do not smoke
where it may present a fire hazard.

6.09 Use good judgment and tact in applying

standard practices and recognized policies.
Recognize cases requiring unusual treatment and
arrange for appropriate action.

6.10 If tools or material are to be left on cus-

tomers’ premises overnight, obtain per-
mission and place them where no inconvenience
will result. As the customer cannot be held res-
ponsible this practice should be avoided wherever
possible.

6.11 A job should not be left uncompleted while

you attend to other work. If this is un-
avoidable inform the customer of your probable
time of return and ensure that this commitment
is met.

6.12 Endeavour to have the customer remove
breakable objects to a place of safety while
work is in progress.

6.13 Avoid damage to the customers’ property

but if it should occur call it to his atten-
tion and report it properly so that appropriate
action may be taken.



6.14 Before doing work on a roof, examine it

to determine if it is unsafe or likely to be
damaged. Notify the property owner or tenant if
either of these conditions are found.

6.15 Extra work or favours should not be per-

formed for a customer on the promise of
monetary reward or with the hope of receiving
gratuity. A gratuity usually leaves one under
an obligation and should not be accepted.

6.16 Clean up after

mises as you found them.

7.01 Be alert to the customer’s needs for com-

plete telephone service. Discuss the many
service and equipment offerings available, make
your recommendation, and present an opportuni-
ty for the customer to buy.

7.02 Where the customer appears annoyed,

politely explain the Company’s wish to en-
sure complete service, and apologize for any un-
due annoyance or bother.

8. JOB CONSIDERATIONS

8.01 Do your work neatly, quietly and as
quickly as safety and good workmanship

permit. Follow methods prescribed in Bell System

Practices and other Company instructions.

8.02 If your visit is the result of a trouble re-
port, discuss the report with the originator
and secure all necessary information.

8.03 Listen attentively to complaints and be

helpful in the solution of the customers
telephone problems. Do not engage in general
conversation but show a human interest in the
customer and his affairs.

8.04 If you find the equipment or service is not

what the customer requires, give him what
he wants, if possible, while on the job and
if permitted by current regulations; otherwise
make arrangements so that the necessary orders
will be isued to furnish the service the customer
desires. Satisfactory explanation should be given
as to why the work cannot be done.
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8.05 When trouble is found to be caused by the

customers’ misuse, explain the matter in
such a way that the customer understands that
interest in his service alone prompted you to call
it to his attention.

8.06 Appreciate the fact that faulty service can

be a source of real inconvenience fo the
customer. If he comments on this inconvenience,
express your understanding of his situation, as-
suring him that you will clear the trouble as
promptly as possible.

8.07 If it is necessary to interrupt service on

any line, plan to do so at a time that will
cause least inconvenience when possible and first
notify the customer.

8.08 If, in process of performing work an

existing service is reported in trouble to
you by the customer you shall endeavour to re-
pair it and report to the Test, Control or Assign-
ment Centre for record purposes. If you cannot
clear the trouble report it immediately for ap-
propriate attention.

8.09 If a customer is not satisfied with the

completed work, determine the reason and
make any alterations required within the limit-
ation of standard practices.

8.10 It is usually desirable to report the com-

pletion of a job in the customers presence.
If on repair visits this cannot be done, call the
customer or request the tester to inform him of
the completion of the work.

9. ACCURACY OF SERVICE ORDER

9.01 Since the service order provides the source

of information for all company records
and is used for billing purposes, directory listings,
Commercial records, etc., it is essential that all
the information shown on the order is correct.
The installer must verify with the customer that
the service order accurately reflects the customer’s
name, initials, address, etc. Also, the equipment
installed must be the same as what is shown on
the order or as shown on an order corrected in
the approved manner. In all cases, the Installer
must notify the control centre of the changes
made to an order so that the required corrections
can be issued.
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10. CUSTOMER INSTRUCTION

10.01 Before you leave the customer’s premises,
be sure the customer understands how to
use his telephone equipment and directory as

follows :

— On Inward Installation Visits:

(a) Demonstrate the correct method of us-
ing the equipment installed.

(b} Explain the need

a5 wailt for dia Fauoy
to wait for dial tone,

and point out that other audible tones
may be heard, e.g. busy tone, ringing tone,
“Touch Tone” tones, etc.

(c) Point out possible dialing errors such as

using the numeral zero in place of the
letter “0”, and the numeral one in place of
the letter “I”.

(d) Offer appropriate telephone directories
in accordance with this table.

Alphabetical Yellow Pages
EAS Core 1 per tel. 1 per tel.
EAS Fringe{Local -~ 1 per |Local — 1 per
tel. tel.
Core ~ 1 per | Core — (on
cus- demand,|
tomer only)
1 per
cus-
tomer
All Others |Local — 1 per | Local — 1 per
tel. tel.

— Where the Alphabetical and Yellow
pages are included under the same
cover, the Yellow pages are included
only in those copies of the directory
that are intended for distribution to
customers at local exchange.

Example: Welland customers’ copies of
Directory No. 57, the Niagara - St.
Catharines - Welland directory, con-
tain only Welland Yellow pages. In
Port Colborne, which is another ex-
change listed in the same directory,
the customers receive the Niagara -
St. Catharines - Welland directory with
Port Colborne Yellow pages.
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— The Installer shall verify that the ex-
change name, shown in the extreme
left hand corner of the Service Order,
is listed on the appropriate introduc-
tory page of the alphabetical section.
Where yellow pages apply, the exchange
name will be found on the first page of
the yellow pages section.

(e) Show the customer the Pink (English)
or Blue (French) instructional pages in
the Directory and

—— demonstrate how to determine free
calling exchanges

— Point out the customer’s Area Code
and demonstrate how fo determine
Area Codes for other localities

~— Explain the direct dialing access
code and how to place a Direct Dis-
tance Dialing call.

(f) Provide the customer with a Personal

Directory Form 31 and with other in-
structional material when provided or when
required locally.

(g) If it is necessary to instruct a customer

in a method of cleaning his telephone set,
suggest wiping with a cloth slightly dampen-
ed in a common household detergent. The set
should then be immediately dried by wiping
with a clean cloth. The customer should be
warned not to allow excessive moisture to
penetrate the dial, receiver, transmitter and
switch-hook areas. Under no circumstances
should any other type of cleaning agent be
used to clean a telephone set. Many wax
and cleaning agents contain silicone oil which
will damage plastic housings and set com-
ponents.

— On Repair and Other Installation Visits:

(a) Ask the customer if he is having any
difficulty in using the equipment or in
placing Direct Distance Dialing calls.

(b) Where necessary:

— gshow the customer the Pink or Blue
instructional pages in the Directory

— explain how to place a Direct Dis-
tance Dialing calil



— provide a Personal Directory, Form«
31.

10.02 Whenever customer instructions are re-

quired for the operation of the more eom-
plex types of equipment, the Marketing Depart-
ment (includes Toll Area Marketing), will notify
the Traffic Service Advisor for all orders origi-
nated by the Marketing, Customer instructions,
required for equipment installed on orders issued
by the Business Office, will normally be given
by the installer unless there are special circum-
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stances which warrant a visit by a Traffic Ser-
vice Advisor. In the latter case, the Plant will
make special arrangements with the Traffic De-
partment.

11. SAFETY

11.01 All prescribed safety practices should be

followed while doing the work. If using a
vehicle a circle check should be made bhefore
driving away.
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1. GENERAL

1.01  Thig section provides instructions concern-

ing Plant Department Sales to Residence
and Small Business customers. It has been re-
issued to:

(a) Delete Large Business sales from the pro-
cedures;

(b) Add instructions for the Contempra Tele-
phone.

1.02 Plant sales are an integral and important

part of each Plant employee’s job. Many
customers have a limited knowledge of available
telephone services and facilities, their uses, con-
venience and low cost. To be of maximum service,
the Company must assist the customer in pro-
viding the service and equipment best suited to
hig particular needs. To do this, the Plant em-
ployee should utilize hig experience and recom-
mend complete service,

1.03 The Plant and Commercial Departments

have joint responsibility for the develop-
ment of the Residence and Small Business
Markets.

2. COMPANY OBJECTIVE

.01 The Company objective in promoting sales

(&)

To provide excellent service in the opinion
of our customers and at the same time to maxi-
mize profits from the market.

To meet this objective:

We should recommend telephone service
and equipment in a manner that will be helpful
from the customer’s viewpoint and appropriate
for his needs.

2.02 The following basic principles should be
remembered when suggesting service and
equipment improvements:

(a) Only if the customer gains added value
should he buy more service.

(b) Only if that value continues will the sale
last.

(c¢) Only if the sale lasts will the Company
profit.

2.03 The most profitable sales are those which

are completed while the Installer or Re-
pairman is on the customer’s premises and are
handled on a “work completed” order basis. Most
items sold can be installed on the initial visit,
particularly in the case of homes and small busi-
ness customers.

3. MEASURING SALES RESULTS

3.01  Sales performance for residence and small

business is measured in terms of weighted
pointg per 100 installations or 100 repair visits,
the points being allocated on the basig of revenue.
Those items which produce the best revenue are
allotted the most points. The weighting is as fol-
lows:
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Colour 2
Princess 4
Contempra 4
Touch-Tone 5
Extension 6
Additional Residence Line 10
All other items (see exceptions) 1

No credit is allowable for the sale of extra
length cords, jacks, non-published numbers or
automatic answering devices.

3.02 In those cases where an item(s) on a ser-

vice order is cancelled by the customer,
but where the Plant employee is successful in
selling a different item(s), Plant Sales credit
should be taken for such items which are sold,
provided that the initial year revenue produced
by these items (excluding service connection
charges) is equal to or greater than the revenue
value of the cancelled item(s). Credit cannot be
taken for substitution of one colour for another
on the same type set.

4, REPORTING SAILES

4.01 All Plant sales are normally reported

directly to a control centre in the wire
section and/or by means of a Form 970A. In the
latter case, the completed forms are mailed to a
clerk in the Assignment Centre or District Office.

4.02 Plant sales foreman’s codes are used to

identify the unit which makes the sale,
e.g., 53-43, in which the first two digits “58”
identify the District, the third digit “4” identi-
fies the unit and the fourth digit “3” identifies
the foreman. A unit is defined as the group re-
porting to a District second level supervisor, e.g.,
Plant Manager, Installation Manager, Repair
Manager.

4,03 To identify a Plant sale, the item(s) sold
must be bracketed on the service order for
identification purposes and a foreman’s code must
be used to identify the unit making the sale. An
alphabetical prefix I, R or O shall be used to
identify that the sale originated from an Instal-
lation visit, a Repair visit or an Other Contact,
respectively, e.g., 158-43, as outlined below:

(a) Sales made by a Plant employee in con-
nection with a visit to the customer’s pre-
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mises to work a service order shall be reported,
using an I Prefix.

(b) Sales made by a Plant employee in con-

nection with the handling of a customer
trouble report shall be reported, using an R
Prefix.

(c) Sales made by Plant contact and non-con-

tact employees in connection with field
work on planned programs such as fransmis-
sion improvements, central office cutovers, ete.,
shall be reported, using an 0 prefix.

4.04 If a foreman’s code and/or the bracketed

item, is not shown on the service order,
sales credit will not be recorded by the Account-
ing Department. It is important, therefore, to
engure that when transmitting sales information,
the placing of brackets and foreman’s codes is
emphasized.

5. RATES

5.01 Plant employees should be familiar with

the recurring and non-recurring charges.
What would the total additional cost be for the
following :

(a) Contempra Extension
Touch-Tone

(b) Regrade
Princess .
Extra Listing ........... ...

When in doubt about rates, consult the Rate
Card (Form 142) or call the local Business Office.

6. SALES TECHNIQUE

6.01 The key to a successful sales program is

the “Effort” that is made in trying to
promote the use of our services. It is also impor-
tant that the effort be made in an “effective”
manner.

6.02 To assist Plant employees to make an ef-

fective sales presentation, the following
procedure is a recommended selling sequence
which should be used on vigits to the residence
and small business customers. It ig very impor-
tant to use an intelligent and sincere approach in
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(2) Remember the four basic areas for
telephone service:
(a) Cooking.

our dealings with customers and to modify the
approach to suit an individual customer’s needs.

6.03 Selling sequence on every residence and

small business visit:

(a) Observe the Service Order or Repair Work
Order.

(b) Bring in a Contempra Telephone. If a Con-
tempra is included in the existing service,

bring in an alternate product e.g. Touch-Tone

or Princess.

(¢) Be friendly and show your willingness to
be helpful.

(1) Use customer’s name and give your
own name.

(2) Identify that you are from the Tele-
phone Company and state the purpose
of your visit.

(d) Display equipment as follows:

(1) If there is no Contempra set working,
display this item while performing in-
gide or outside work,

(2) In order to get the customer’s consent
to display this set, we can say:

“Perhaps the girl in our Business Of-
fice suggested a Contempra, I have
this telephone here, there is no obliga-
tion on your part; you can look at it
while 'm working.”

OR
“I am going outside to establish your
service. While I am working outside I
would like you to see a Contempra.
You are under no obligation at all
Mrs. ”

(8) If telephone on premises is a Con-
tempra, do not display this item at
this time.

(4) Make no attempt to negotiate the sale
of thig item at this time.

(5) Proceed with your work.

(e) Gather the facts by observation and ques-
tions.

(1) Remember we are the telephone ex-
perts.

(b) Utility.
(¢) Living.
(d) Sleeping.

(8) Two methods in fact finding.

(a) Observation

Small children.

Teen-agers

Elderly people.

Size of house.

Colour scheme.

Location of Telephone.

Available space for additional
telephones.

Type of service ordered.

Patio.

Recreation Room.

Work shops.

Sewing rooms.

(b) Conversation

Ask open type questions:
What, who, how, when,
where, why, if.

Avoid closed type questions:
Do, did, does, can, is, are,
have, may, has, would, could,
should.

Be a good listener.

Avoid creating objections by :
— words
— actions
— attitude
— incomplete or wrong in-

formation

(f) The package method of selling:
(1) Two questions to use:

(a) “I notice you have several rooms
and only one telephone. If you
had the opportunity of having
an extension phone installed with-
out a service charge while T'm
here, where would you find it
most convenient?’ (Service
charges are made on Dbusiness
visits and repair vigits.)

339



SECTION 469-050-950CA

(b) “Why would you find it most con- — Touch-Tone get allows
venient there?”’ one-hand dialing
Emphasize the benefits of having (4) Versatile — can be used for
a phone in that particular area. either table or wall
(1) Cooking area benefits. (5) Longer Handset Cord — 514

— Sdve steps feet long allows more free-
— Avoids spoiling food dom of movement when talk-
— Safety ing.
— Supervision of children (d) Mention the new colours avail-
. . able:
(2) Living are.a benefits: — Bright Red
~— Convenient when relax- — Deep Blue
ing — Mauve
— Save steps —— Deep Turquoise
— Wont’ miss calls — Green
(8) Utility area benefits: : lgzizeYellow
— Save steps — Ivory
—- Cuts down on interrupted — Warm White

work time
— Children not left in un-
attended area near wash-
er, dryer, power tools (3) Proceed with the Bell Chime selling
method.

(e) Mention the choice of Touch-Tone
or Rotary Dial.

(4) Sleeping area benefits:
— Emergency night calls
— Privacy
— Security at night

— Eliminates running down
stairs, accidents

(a) “By the way, have you heard our
new sound in telephone bells?
This bell does three things:

-— it has a soft ding dong chime.
— it can be made loud ringing or
it can be adjusted to ring

(2) Proceed with the Contempra selling softly.
method. — simply adjust this lever for

each of the desired sound.”

(b) Demonstrate the Bell Chime by
connecting it to the subsecriber’s
line by means of a cord.

(a) Digplay the Contempra Set.

(b) Demonstrate the use of the hand-
set (dialing, recall button, ete.)

(c) Highlight the benefits. (c) Highlight the benefits.
(1) Progressive new styling -— (1) Three bells in one

contemporary design. . .
(2) Adjustments for sleeping,

(2) Comfortable — handset cra- sickness, babies, etc.
dles i .
e in palm of hand (3) Relaxing ding dong
(8) Handy: (4) Can be installed anywhere.
— No need to hang up be- . . .
tween calls — use “re- (d) Mention that there is a choice of
call” button. colour: ivory or gold.
— No need to reach or turn (4) Proceed with the selling method of a
to dial Regrade if applicable.
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(5)

e.g.,
Ext

(a) “I notice you have a two-party
line. As you know, you pay $. ..
for the first half of the line. For
very little extra a month, you
could have a line all to yourself.”

(b) Highlight the benefits.
(1) Privacy
(2) Security
(8) Instant service
(4) Won’t miss calls
(5) No party line irritation

Quote the price.

“While ’'m here I can install the ex-
tension, Contempra and the Individual
line. There are no additional service
charges (if applicable) and all it will
cost you is § a month.”

$1.25 (Res)

Contempra 1.75
Regrade 1.40

or

Ext

$4.40 (Quote this figure only)

$1.85 (Bus)

Contempra 1.75

(6)

(7)

$3.60 (Quote this figure only)
Quote the service charge separately
where one applies (e.g., on a repair
visit or business visit.)

Agk for the order by offering a

(a) Choice of Contempra or Bell
Chime
Question
What colour would you like me
to install?

NOTE: An answer to this question
in the affirmative is the authority
to proceed.

(b) Choice of location for Contempra,
Bell Chime and/or Extension.
Question
“Would you like it installed
here, or here?”

When there is no additional service
charge, and there is any hesitation
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(a) Suggest that the customer
“try it for a month. If you don’t
find it convenient, give us a call
and we will remove it for you at
no extra charge and all it will
cost you is the one month rental.”

(b) “You will find it very convenient
and you will be saving money by
having it installed now.”

(8) Proceed with the installation.
(9) Attempt to sell — Touch-Tone (in-

cludes Princess
Touch-Tone)
— Princess
— Colour
as appropriate.

NOTE: This should be attempted
after the wire has been installed
and you are ready to install the
telephone sets.

(a) Emphasize the benefits

(1) Touch-Tone — KEagy to dial

— Quicker to
Call

— All coloured
sets pro-
vided — no
colour
charge

— Fewer
wrong
numbers

(2) Princess — Dainty
—~— Compact
— Eagy to handle
— Night light
feature
(8) Colour — Matches decor
— Attractive
— Provides
modern service

(b) Quote the rates and charges
Touch-Tone only $1.75 per line
charge or $2.50 for business
(all sets colour)
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(¢) Ask for the order.

Touch-Tone
Princess $1.75 per line charge (1) “Which colour or type would
or : . . 'y
$2.50 for busi- you like me to install?
ness (2) “Would you prefer the Prin-
-4-$6.00 Princess charge cess telephone in your bed-
(non-recurring). room?”
+$0.85 . .
Princess only $6.00 non-recurr- (10) Complete the installation.
ing
-$0.85 recurring
Princess
charge.

Colour — $9.00 non-recurring.
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INSPECTIONS ON STATION VISITS
INSTALLERS AND REPAIRMEN

1. GENERAL

1.01 This section covers the inspection of the

station apparatus, inside wiring, drop and
block wires, terminals, etc., made by installers
and repairmen when visiting the subscriber’s
premises in connection with service order work
or with clearing trouble reports.

1.02 This section is reissued to bring it up to
date. Due to extensive changes, marginal
arrows have been omitted.

1.03 This inspection may only be omitted upon

the approval of local supervision when due
to workload, it would tend to hinder the prompt
restoration of service.

1.04 The extent of the inspection by class of

service is provided below. Included in the
inspection of the telephone equipment, shall be
an inspection of associated inside wiring, outside
service wires and the working terminal involved.

® Residence — A1l on-premises equip-

ment

® Coin Telephone — All equipment associated
with the particular sta-
tion.

— Station or stations and
their associated appar-
atus reported or covered
by the service order.

* Business

1.05 All defects which the craftsmen is equipped

to clear, shall be corrected at the time of
inspection. When the defect cannot be cleared at
the time, due to workload or because of the lack
of training or equipment, the craftsman shall
report it on a Form 732.

1.06 A defect shall be considered as anything
not in accord with the provisions of Bell

System Practices sections. Good judgement must
be exercized to ensure that the appearance of the
telephone equipment is in keeping with the sur-
roundings; eg. a workshop telephone might need
to look only moderately well, whereas one in an
attractive office would normally be expected to
present a well-kept appearance.

Note: It is not always feasible to produce an
exact colour match between the com-
ponents of a coloured telephone. A coloured
telephone should not be replaced because
of colour mismatch unless requested by the
customer.

1.07 The service order work or trouble condi-

tion, necessitating the visit to the sub-
scriber’s premises, should be cleared or completed
prior to the inspection being made. There may
be some instances when the specialized test faci-
lities of the Exchange or Toll Testboard are re-
uired.

1.08 Customer owned telephones connected to

working services should be referred to
local supervision. Customer owned attachments
should be handled in accordance with District
ihstructions.

2. INSPECTION OF STATION EQUIPMENT

2.01 The procedures to be followed when in-

specting items of common types of appar-
atus are detailed in the appropriate Bell System
Practices section.

Number Card

2.02 Check the general condition as to the

legibility of the number card, the condition
of the cellulose window, proper type card and
the correct telephone number. Replace any parts
found to be defective, incorrect or missing. “Easy
Stick” number cards and those number cards
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where entries have been made in pencil or ink,
are to be replaced.

Directories

2.03 Ensure that current directories are pro-

vided and are in good condition. At public
telephone stations, ensure that the directories are
properly located. At multiple installations of
public telephones, where out-of-town directories
have been placed, advise the tester of those direc-

tavicg yanijivin
tories requiring replacement.

3. TESTING
3.01 Operational tests are to include:

(a) Dial speed and ringer test.

(b) Verification of A.N.I. modification for
tip parties where required.

(c) Verification of hold and special features.

(d) Testing of WATS lines and foreign
exchange services with the appropriate
test centre.

(e) Transmission and noise measurement
tests of Special Service line as per Bell
System Practices sections.

(f) A verification of the line on all new in-

stallations or where changes of Central
Office facilities are involved. This verification
shall be made by means of a call back to one
station from the installation control centre.
When the control centre is closed, the call back
shall be requested from the test centre. On
orders completed after the Test Centre is
closed. the call back shall be made the follow-
ing morning by the Control Centre.

3.02 Where the testing requirements are beyond
the capability or scope of the craftsman,
the assistance of the tester is to be obtained.

4. CLEARING AND REPORTING OF DEFECTIVE
OUTSIDE PLANT CONDITIONS

4.01  The cable terminal from which the service
is working shall be inspected, except in
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those cases where the terminal is not in the close
vicinity or where accessibility would pose a pro-
blem.

Cable Terminals and Poles

4.02 The inspection of cable terminals and
poles shall include such items as:

(a) The terminal is properly and securely
mounted.

(b) The cover or door of the terminal is
secure and operates properly.

(¢) Foreign material in the interior of the
terminal.

(d) The binding posts and fuses of the line
being worked on to ensure that the con-
nections are tight.

(e) Wiring within the terminal is properly
routed and terminated.

(f) An inspection of the pole steps to deter-
mine the steps that are missing or de-
fective.

4.03 The provisions of Para. 1.05 shall also
apply to the defects encountered by the
craftsman on Outside Plant items.

Other Plant

4.04 Apart from the inspection of station equip-

ment wiring, cable terminals and poles,
all craftsmen should continually be on the alert
to observe conditions which do not appear to be
in accordance with standard practices. Conditions
such as power hazards, tree interference with
wires or cables, broken or leaning poles, loose
or improperly supported wires or cables, missing
cable rings, broken lashing wire, etc., which can-
not be economically handled, should be reported
by means of a Form 732 or in accordance with
District instructions.
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INDUCTIVE NOISE

1. INTRODUCTION

1.01 This section covers the relative contribu-

tions to inductive noise which may be
controlled or moderated by the proper use of sub-
scriber station equipment.

1.02 This section is reissued to incorporate sup-
plement and update information.

1.03 Inductive noise is noise which is induced in

the telephone system and brought to the
telephone receiver electrically. Inductive noises
arise most often from sources external to the tele-
phone plant, such as induction from exposure to
foreign systems, particularly power circuits. Sur-
rounding noise (room noise) picked up by the
transmitter and carried on the circuit is not in-
cluded. For correction of room noise interference,
refer to the Sections entitled, “Apparatus for Use
at Noisy Locations.”

2. GENERAL
s Station apparatus and associated wir-
B ing should not be located close to pos-
A

sible sources of inductive noise than
the separations specified in the sec-
tions covering wiring, clearances, and
station set location.

2.01 Radio frequency induction from radio

transmitters should be corrected as
recommended in the Section entitled, “Radio
Signal Suppression in Telephone Sets.”

2.02 Poor ingulation or resistance unbalance of

the telephone circuit contributes to noise
resulting from inductive interference. Locating
and eliminating the cause of high leakage or
resistance unbalance may adequately solve the
problem.

2.03 The balance-to-ground of the customer
station sets is often the controlling factor
in the susceptibility to inductive noise.

Note: The unbalance between the two
sides of a line which has only the ecapaci-
tance afforded by the air dielectric between
the tip and ring shall not exceed three
volts on the meter at the local test desk.

3. STATIONS EMPLOYING CAPACITOR-TYPE

3.01 Both low-impedance or red-striped ringers,
when used for grounded ringing, increase
the line’s susceptibility to inductive noise. All low-
impedance ringing bridges on a line troubled with
inductive noise should be changed to high-impe-
dance capacitor-type ringing bridges. The high-
impedance ringing bridges connected on each side
of a line should balance within certain limits. The
unbalance between the two sides of a line shall
not exceed three units. The Section entitled,
“Ringing Bridge Limitations,” lists figures as
units of unbalance which may be applied to the
various ringing bridges to determine the un-
balance between the two sides of the line.

3.02 B-type ringers, which were manufactured

with magnetic iron cores in the ringer
coils, have red-striped markings on both coil
covers. They are lower in impedance and increase
the susceptibility to inductive noises on grounded
ringing party lines. It may be necessary to re-
place them. The ratio of receiver noise-to-noise-
to-ground is in the order of 5 db greater for sets
with magnetic iron core ringers (red-stripped)
than for sets with permalloy core ringers.

3.03 Inductive noise encountered at local bat-
tery talking tip-party stations, which em-
ploy 266A Inductors as a bridge in the receiver
circuit, may be moderated by reversing the leads.
of the 266A Inductor, as shown in the sections
covering such local battery set connections.

3.04 The unbalances due to nongrounded ring-

ing bridges are small and receiver noise
resulting from the action of induced voltages on
these unbalances is usually negligible.

© Bell Canada, 1972

Printed in Canada

@«
F-
w



SECTION 500-112-100CA

3.05 When inductive noise is excessive on

lines with high-impedance capacitor-type
grounded ringing bridges, tubes or ringer isola-
tors may be utilized to minimize the effects of
the induced voltage.

In areas where tubes or ringer isola-
tors are vrequired, individual lines
should be wired metallic (not as ring
party) to minimize the possibility of a
noise problem.

3.06 From the standpoint of susceptibility to

inductive noise, a grounded station ringer
equipped with a tube or ringer isolator is equiva-
lent to a nongrounded ringer {provided the induc-
ed voltage between the line and ground is not
high enough to cause conduction of the tube, or
exceed the limits of the ringer isolator, and that
tip party identification is not used).

4. COiN COLLECTOR STATIONS

4.01 Dial and manual prepay coin collector lines

are susceptible to inductive noise in ex-
posed areas. Older types of prepay coin collec-
tors have a large shunt unbalance caused by the
connection of the coin relay from one line wire
to ground. Later types correct this unbalance by
the use of centre-tapped 101B Induction Coils or
425B Networks with the coin relay connected
from the centre tap to ground.

4.02 Where noise problems arise with older-
type coin collectors, it will be necessary

to replace the coin collector arrangement with one

employing a 101B Induction Coil or 425B Net-
work.

4.03 Karth potential or long loops may inter-

fere with the proper operation of the coin
relay. Earth potential may be either positive or
negative. If negative, it opposes the negative coin
battery and reduces the coin return range; simi-
larly, if positive, it reduces the collect range.
Station equipment is available which employs a
sensitive low-resistance relay (S36) wired in
series with the coin relay which, when it operates,
multiples the tip and ring conductors at the sta-
tion and thus reduces the total resistance in the
control path, especially after the customer hangs
up. In dial offices, coin collect and return current

is normally applied to both tip and ring conduc-
tors at the central office. At some manual offices
only the tip side is used, in which case the use
of this type of subscriber equipment would be
of no benefit without central office coin line
circuit rearrangements.

4.04 Available subscriber sets employing S86

Relays and also 101B Induction Coils for
use at coin collectors stations are covered in the
Section entitled, “Subscriber Sets, Common
Battery, Induction Coil Type, Connections.” Net-
work types are covered in the connection Sections
for 685A Subscriber Sets.

4.05 The electromagnet associated with 10-

cent operation is connected in series with
the line. In order to minimize the effect of the
electromagnet on transmission, a 452A or B 4-uf
Capacitor is connected in parallel with it. In
areas of low frequency inductive interference it
may be necessary to increase the size of this by-
pass capacitor, in order to keep the noise pickup
within acceptable limits. A Mallory TCN 8520
Electrolytic Capacitor (20 MFD 350 volts non-
polarized) or equivalent may be used for this
purpose. Purchase locally.

4.06 At common battery talking coin collector

stations, the above electrolytic capacitor
will only improve the noise condition when used
with sets equipped with 101B Induction Coils or
425B Networks.

5. DEVICES TO MINIMIZE INDUCTIVE NOISE

5.01 Three different electrical devices may be
used to minimize the effect of inductive
noise.

® 426-type, 3-element, gas-filled cold cathode
electron tube (shown for maintenance pur-
pose only).

® 425-type, 4-element, gas-filled cold cathode
electron tube (shown for maintenance pur-
pose only).

® PO895087 solid-state ringer isolator kit
{For new installations).

5,02 Table A shows usage of the tubes and
ringer isolator for the various party ser-
vices.



5.03 Tube isolators usually require either super-

imposed ringing (ac ringing voltage plus a
de bias voltage), or a pulsating ringing current,
in order to assure satisfactory ringer operation.
If a suitable supply is not available, tube isolators
cannot be used.

5.04 The limitations on the number of tube
equipped ringing bridges and the permis-
sible loop resistance are more restricted than for
regular capacitor-type ringing bridges. The redue-
tion in limitalions is different for various central
office ringing arrangements. For the limitations,
refer to Section 500-114-100.

5.05 Tube isolators may be used on 2-party or
multi-party lines provided tip-party identi-
fication is not required.

3-Element Tube (426-Type Shown For Muintenance
Purposes Only)

5.06 The 426-type 3-element tube may be added
to high-impedance grounded ringers to
minimize the effects of inductive noise.

5.07 When 3-element tubes are used to combat
inductive interference, station ringers

should be connected as shown in Fig. 1.

5.08 For positive stations on lines experiencing

inductive interference, induced noise voit-
ages of 20 to 30 volts RMS may be sufficient to
cause the control gap to conduct. This conduction
(“flashover”) will result in noise (sputtering)
on the line during conversation.

5.09 For negative stations, the control gap is
bridged across the line, and the main gap
is connected between the line and ground in series
with the ringing bridge (Fig. 1, negative sta-
tions). The main gap will normally withstand 70
to 80 volts RMS of induced noise before “flash-

over” (conduction) occures.

1SS. E, SECTION 500-112-100CA

4-Element Tube {425-Type Shown For Maintenance
Purposes Only)

5.11 The 425-type 4-element tube may be re-
quired in cases where the induced voltage

on the telephone line exceeds the values for sat-

isfactory operation of the 3-element tube.

5.12 The control gap of the 4-element tube is

bridged across the line (and the main gap
connected between the line and the ground) for
both positive and negative stations {Fig. 2). The
line is protected from induced noise by the high
breakdown point of the main gap.

For additional information on the 4-ele-
ment tube see "Section 501-320-100.

5.13

Ringer Isolator (PO895087 Kit Of Paris)

The P0O895087 Ringer isolator kit should
be used where induced noise voltage is a
problem (up to 140 volts RMS) it should alsoc be
used as a replacement for defective 425-426 type
tubes,

5.14

5.15 This isolator kit is to be mounted loose in

telephone sets and subscriber sets etc. No
mounting bracket is necessary as its small size
and weight allows it to be placed in any available
space. The only necessary precaution required is
to dress the leads in such a way as to prevent any
interference with dial contacts, hookswitch or
ringer armature. Bridging of the ringer isolator
leads to ringer may be made through the use of
QCM12A Connector.

5.16 The ringer isclator is intended for use
with all grounded ringers except those
used in 4-party full selective and 8-party semi-
selective ringing service (Fig. 3). The ringer
igsolator may be used at subscriber stations re-
quiring tip party identification. Identification
connections are made in the normal manner, but
only the 2650-ohm identification circuit should be

5.10 For additional information on the 3-ele- used. One ringer isolator is required for each
ment tube, see Section 501-320-100. grounded ringer (Fig.5).
TABLE A
—
DIVIDED 4-PARTY 8-PARTY 2-PARTY WITH
DEVICE 2.PARTY CODE SEMISELECTIVE SEMISELECTIVE TIP PARTY
(MULTLPARTY) RINGING RINGING IDENTIFICATION
3-Element Tube ° (] [ ®
4-Element Tube ° .
Ringer Isolator [ L] ® °

[
B
N
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5.17 Check the following locations for informa-
tion on ringer isolator connections:

o 3.Element Tube Connections (Fig. 1)
¢ 4.Element Tube Connections (Fig. 2)

® Typical Ringing Bridge Connections
(Fig. 3)
® Tip party Identification Connections
(Fig. 4)

® Princess Connections (Para. 5.20)
® Contempra Connections (Table C)
® Bell Chime Connections (Fig. 5)

® 592 Subscriber Set Connections
6or7)

(Figs.

MTG CORD FOR
DESK TYPE TELEPHONE
OR LINE WIRE FOR
WALL TYPE TELEPHONE

Lines equipped with ringer isolalors
cannot be tested for continuity by
conventional test desk procedures.
This device should be installed in such
a manner as not to interfere with
electrical or mechanical operation of
the telephone set.

5.18 For additional information on the P895087
Kit of Parts (ringer isolator see Section

5.19 If the installation of ringer isolators does

not clear the noise problem, refer to Sec-
tion 331-840-901 entitled, “Loop Noise Investi-
gation and Reduction for Additional Corrective
Action.”

# FOR - TIP STATION REVERSE TIP AND
RING LEADS AT CONNECTING LOCK
(OR EQUIVALENT).

TP @ 5
RING ®) T 12 common
CATHODE
MAIN GAP
MAIN ANODE
BK) K 2
H—
CONTROL
GAP ($R) )
CONTROL .
ANODE
120,000
] Cah
265002 RINGER § 1,0000
426 ELECTRON TUSE
GROUND ]

— RING STATION *

Three Element Tube

Modify the telephone set for the three
element tube as follows:

1. Connect the RED lead from the 426A gas
tube to post L1 of the 425B network.

2. Connect the YELLOW lead from the gas
tube to post L2 of the network.

3. Connect the BLACK lead from the gas tube
to post K of the network.

4. Remove the SLATE-RED ringer lead from
post A and connect to post K.

5. Remove the SLATE ringer lead from K
and connect to A.

6. Remove the RED ringer lead from L2 and
connect to G.

The telephone is wired as a Ring party;
reverse the leads at the connecting block for a
tip party.

Fig. 1 — 3-Element Tube, Typical Ringing Bridge Connections
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MTG CORD FOR
500 YYPE DESK TELEPHONE
OR LINE WIRE FOR
500 TYPE WALL TELEPHONE

ISS. E, SECTION 500-112-100CA

TERMS ON 4258 NETWORK

TP
425A ELECTRON TUBE
RING L2
GONTROL
CATHODE
18,0000 | (v
A CATHODE
MAIN ANODE
A
CONTROL (SL-R) 6L
ANODE
82,0000 can
26500 Red 100022
s
®) (&
GROUND ) G (BK)
# RING PARTY
TIP PARTY: REVERSE LEADS AT GONNECTING BLOCK
Four Element Tube 425A

Modify the telephone set for the four ele-

ment tube as follows:

1.

Connect the RED lead from the 425A gas
tube to post L1 of the 425B network.

Connect the GREEN lead from the gas
tube to post L2 of the network.

Connect the YELLOW lead from the gas
tube to post L2.

Connect the BLACK lead {from the gag
tube to post K of the network.

5. Remove the SLATE-RED ringer lead from
post A and connect to post K.

6. Remove the SLATE ringer load post K and
connect to post A.

7. Remove the RED ringer lead from post L2
and connect to post G.

The telephone is wired as a Ring party;
reverse leads at the connecting block for a tip
party.

Fig. 2 — 4-Element Tube, Severe Induction Ringing Bridge Connections
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TYPICAL TELEPHONE
SET CONNECTION *

LEAD i RINGER AND TEL SET
DESIGNATION CONNECTIONS

FUNCTION

RINGING
SIGNAL

RING : ;
_— e

RINGER

LEAD
COLOUR

[©)]

ISOLATOR

TRIGGER

TP SIGNAL R)
RINGER

SIGNAL (BK)

GRD (Y)

R1
10K

SCRZ

0.05UF

AT CONNECTING BLOCK (OR EGUIVALENT),

Fig. 3 — Ringer Isolator, Typical Ringing Bridge Connections

USE SPARE TELEPHONE SET TERMINAL OR D—161488
OR QCM9A CONNECTOR.

RING STATION. FOR TIP STATION REVERSE TiP AND RING LEADS

R3
82K



I1SS. E, SECTION 500-112-100CA

LEAD RINGER AND TEL SET [ RINGER [SOLATOR
DESIG CONNECTIONS
(OFF  HOOK) FUNCTION 2% (gD
RINGING
- SIGNAL
TP

TRMTR

TRIGGER

®] @K SIGNAL

DIAL

SCR2
(S-R)
R2
10K
RINGER
SIGNAL
R3
82K
R4
10K
c2
005 uF T

* D-161488 CONNECTOR

Fig. 4 — Ringer Isolator Connections for Tip Party ldentification —2650 Ohms
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Princess Set Connections

520 The 701B Princess Set associated with the
E1A Ringer cannot be fitted with the
P0895087 Ringer isolator due to space limitation.
When it is required, substitute the 702BQ1A
Princess Set and wire in accordance with the
steps outlined below:

(1) Disconnect Red and Green mounting cord
leads from L2 and L1 respectively.

(2) Insert POY96B583 Connectors in 12 and L1

terminals (Flatten the shanks of the con-
nectors with long nose pliers, first).

(3) Insert the Red and Green mounting cord
leads in the rear slots of the PO96B583
Connectors (Red to L2, Green to L1).

(4} Disconnect Red ringer lead from K.

(5) Using a QCM12A or P0Q96B583 Connec-
tor, splice Red ringer lead to one lead of a
548A Capacitor (order separately).

(6)

Using a QCM12A or P0O96B583 Connec-

tor, splice the other lead of 548A Capacitor
to BK lead of PO895087 ringer isolator.

(1)

{1 +nwminal A
G terminal of

(8

~

Terminate Yello

ead of ringer isolator of

w
network

WOrs.

Terminate Red and Green ringer isolator

leads in front slots of PO96B583 Connec-
tors as per Table B.

TABLE B
Lead Ring Tip Party Tip Party
Component Colour Party {No. AN.L) (ANL)
Ringer R L2 L1 L1
Isolator G L1 L2 L2
Notes: 1 Refer to Table A of Section 502-710-408CA for remaining set connections.
2 Install Ringer Isolator between the legs of the Dial Mounting Bracket.
3 Dress the 548 A Capacitor along the front of the network.
5.21 Contempra Set Connections (Table C)
TABLE C
- Lead . Tip Party
Set Wiring Designation Colour Ring Party (See Note 1)
R MOVE FROM L3 to G1 | MOVE FROM L3 to G1
BK LEAVE ON G LEAVE ON G
RINGER S LEAVE ON K LEAVE ON K
S-R LEAVE ON A LEAVE ON A
RINGER ISOLATOR R CONNECT ON L1 CONNECT ON L3
(INSTALL BETWEEN G CONNECT ON L3 CONNECT ON L1
HOOKSWITCH AND BK CONNECT ON G1 CONNECT ON G1
NETWORK) Y CONNECT ON G CONNECT ON G
LINE WIRING TIP G L1 L2
OR RING R L2 L1
MOUNTING CORD GRD Y G G
SWITCHHOOK s L3 L3
LEADS S-Y L2 L2
S-BR C C
Note 1: This set cannot be wired for AN.L
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INSTALL THE RINGER [SOLATOR AS
SHOWN BELOW:

RINGER
ISOLATOR

CaA
RINGER
COVER SCREW -

BOSS

CONNECT AS FOLLOWS:

PRESENT WIRING BELL GHIMES
(RING PARTY SHOWN)
RING R
(R) o5
TiP G,
(G) 1 |
GRD (V) .
I
N
REWIRED
(RING PARTY SHOWN)
BELL CHIMES —~———.._._,_1
RING (R) 3 GREEN
L) 5 [ RED RINGER ‘
SRE (V) 4 U YELLOW ISOLATOR
5 | BUACK
© 1

Note: For tip party (no A.N.I.) reverse red and green line wires and red and green ringer isolator

leads.
Fig. 5 — Bell Chime Connections
CUT & TERMINATE TO BK & YEL TERMINALS
V4
R (RED) (RED)
; \!/ \ OROP WIRE
(GREEN) RED GREEN BRIDLE
B (SREEN) WIRE
5928
SRD RINGER SUBSET
e —\ ISOLATOR
}5 BK ] I YEL 7 /
-
(YEL 7/ \
EXISTING 42A OR OBB1A

CONN BLOCK OR PROTECTOR

(RING PARTY SHOWN) ADDITIONAL QBB1A CONN BLOCK
WITH RINGER ISOLATOR

Note: For tip party (no A.N.I) reverse the red and green line wires and red and green ringer
isolator leads.

Fig — 6

592A Subscriber Set Connections
(Served by a 2 Wire Conductor)
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TP G)
GRD (Y)
RING (R)

RED

YELLOW k

|
GREEN /|
I
!
!

L w®
TRANSFER 1

RINGER
1SOLATOR

BLACK_ ]
QCM12A
CONNECTOR

)

592A SUBSET

(RING PARTY SHOWN)

1. Dotted line shows original wiring.
Install Ringer Isolator over the top of B1A ringer (in front of terminal strip.)
3. For tip party (no A.N.L) reverse the red and green line wires and red and green ringer isolator

leads.

Fig. — 7
592A Subscriber Set Connections
(Served by 3 or 4 Wire Conductor)
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BELL SYSTEM PRACTICES

SECTION 500-116-400CA

issue B, March, 1970

RINGER CONNECTIONS
TIP-PARTY IDENTIFICATION

FOR STATIONS CONNECTED TO LONG-LINE EQUIPMENT

1. GENERAL

1.01  Ringer leads must be reversed at 2-party tip stations with ground
identification when these stations are connected to a long line cir-
cuit. This prevents bell tap. To do this, reverse all four ringer leads. This

is necessary to prevent losing the proper tip-party identification. A typical
example of these connections is shown in Table A.

TABLE A

RINGER CONNECTIONS OF 500D TELEPHONE SETS

2650¢) IDFY GRD
R::g:r From | To
S-R G B
R B G
BK B K
S K B

1.02 This information will be included in the next revision of the indivi-
dual sections showing Ringer Connections, where applicable.

1.03 This information is particularly important when using 238A Amp-
lifiers on long lines.

© Bell Canada 1970

Printed in Canada.
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BELL SYSTEM PRACTICES SECTION 500-120-100CA
Issue E, October, 1972

TELEPHONE APPARATUS
COLOUR

1. INTRODUCTION

1.01 This section covers standard colours in which telephone sets and
associated station apparatus are currently being manufactured, see

Table A.

® Handsets, cords, and dials are available in colours to match these
telephone sets.

® No provisions have been made for continued production of various
components such as cords, dials, handsets, and housing in colours
which have been rated Manufacture Discontinued.

1.02 This section is reissued to:

® Revise Table A,

©® Bell Canada, 1972

Printed in Canada

Bell Canada
Standard
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Telephone Sets Coin Keys Speakerphone
Colour Colour 500 Type 600 Type|700 Type | QSKTO00AX Coin Collector Type Components
Code | 0-1 4-6 Wall Call Princess Type Type Type 6040 | 6050
Button| Button Directors Contempra 2236 233
Black 3 . ° . e ° . .
Warm White 20 e
Deep Turquoise 21 ®
Mauve 22 ®
Bright Red 23 °
Pale Yellow 24 °
Deep Blue 25 ®
Ivory 50 ° @ ° . @ .
Green 51 ° L3 . . . . . @ ®
Red 53 ° b
White 58 | e . . ®
Pink 59 °
Light Beige 60 . . . R . . R . ® R
Grey 61 . . © ° ® .
Aqua Blue 62 e ® e
Turquoise 64 .
® Coloured Covers are available.
TABLE A

STANDARD COLOUR TELEPHONE APPARATUS

V¥2001-0Z1-005 NOILDIS



BELL SYSTEM PRACTICES

SECTION 500-810-900CA
Issue C, September, 1972
Bell Canada

Standard

HANDLING, PACKING AND RETURNING
STATION SUPPLIES

1. GENERAL

1.01 This section gives instructions on how to

ravrad Ar Qe
handle, pack and return recovered or sur-

plus material and tools to company storerooms.

1.02 Defective equipment shall be tagged with
Form 2898. This applies to both unused
and recovered material.

1.03 This section is reissued to replace Shock

Resistant Wadding with Packing Resistant
Shock and add Fig. 6.

2. REMOVAL AND DISMANTLING OF EQUIPMENT

2.01  Telephone equipment prior to removal

from customer’s premises, except in un-
usual cases, requires only a small amount of
cleaning and testing to make it acceptable for re-
installation. However, expensive repairs are often
made necessary due to carelessness when re-
moving or dismantling equipment.

2.02 Equipment shall not be pried or torn off

poles, walls, desks, etc. Mounting cords or
line cords shall not be cut or pulled from termin-
als. To avoid damage to property, the appropriate
tools shall be used.

2.03 After the equipment has been disconnected

and removed, backboards, screws, wire
ends, etc., shall be removed from the equipment
and items such as Key Telephone Units, cable
terminalg, binding post chambers, etc. shall have
the cables disconnected and terminal post cleared
before being returned. Tags and cards which
indicate service history, etc., should not be re-
moved.

2.04 [Except when specific instructions have
been given to the contrary, telephone equip-
ment shall be returned to the work centre or

Telephone Distributing House in the same state
of assembly as when it was supplied.

3. REUSE OF PACKING KITS

3.01 Packing Kits, surplus or recovered, such

as corrugated telephone set cartons, Key
Telephone Unit cartons, cases from new equip-
ment and tools, etc., shall, when indicated by the
letter “R” enclosed in a triangle, he returned to
the storeroom.

4. PACKING EQUIPMENT AND MATERIAL
Unused Equipment and Materiai

4.01 Unused equipment, when returned from

the customer’s premises, shall be in the
same state of assembly as when received and
shall be returned in the original packing if pos-
sible. If the original packing is not available, other
suitable containers may be used but all previous
markings must be obliterated and the correct
material designation must be marked on the con-
tainer.

Recovered Equipment and Material

402 When returning recovered material and
equipment, the material-using employee
shall pack it as follows:

(1) Automatic Telephone Answering Sets -

Due to the complex mechanism of this
equipment, it should be packed in an approp-
riate shipping case, which is available upon
requisition, before returning.

(2) Cold Cathode Tubes - These tubes are gas-

filled, containing a minute amount of
radioactive material to ensure consistent oper-
ation. The material consists of a deposit of
radium bromide on the inside of the glassen
envelope, In addition, a quantity of slightly
radioactive gas is formed in the tube. Tubes
shall be individually wrapped with Packing Re-
sistant Shock and the contents of the package
identified on the label.

© Bell Canada, 1972
Printed in Canada
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Note: These tubes are marked with a magen-
ta (purplish red), three bladed propeller
shaped symbol. The container will be
marked appropriately to indicate the need
for care in handling.

(a) Do not handle broken tubes if you
have cuts or open sores on exposed
surfaces of hands, arms or face.
Rinse immediately, with lots of cold
water, any cuts caused by broken
tubes. See appropriate Bell Sysiem
Practices sections for additional
precautions

(3) Distributing Frame Wire - Wire in lengths

of 10 feet or less, shall be baled or bagged,
all types combined, and returned as junk. A
scrap wire paper bag is obtainable on requisi-
tion for this purpose.

(4) Drop Wire -

(a) All types of unused drop wire over 50
ft. shall be used by the craftsman and
not returned to the storeroom.

(b) Recovered N.E. and N.C. Drop Wire and
unused short lengths not economically
suited for use shall be returned to the local
storeroom for disposition. Storerooms shall
dispose of the wire locally, if there are facil-
ities for so doing, without adversely affecting
public opinion. When local facilities are not
available, wire shall be returned to the Tele-
phone Distribution House for disposal.

(c) Recovered H.D. Drop Wire shall be re-
turned to the local storeroom for return
to the Telephone Distribution House.

(5) Inside Wiring Cable and Connector Cables
- These cables should be tagged and coiled
as to size and length.

(6) Installer’s and B Repairman’s Cases - The
combination locks on these cases shall be
reset at “000” before returning.

(7) Keys, Handsets, Subsets, Speaker phones -

Components and similar apparatus items
shall be returned in individual No. 1 Polyethy-
lene Bags to protect the finish. If better pro-
tection is required, a standard telephone carton
shall also be used.

360

(8) Key Telephone Units - When practical, the

units shall be returned, assembled in the
105 Apparatus Box or Equipment Cabinet in
which they were installed. When the units are
loose, maximum protection shall be given by
the use of Packing Kits or if the kits are un-
available, by cushioning with Packing Resis-
tant Shock and crumpled paper in suitable
cartons or eontainers. See Fig. 6.

(9) PBX Battery Units and Used Storage

Batteries - The acid solution shall not be
emptied from these batteries before shipping.
Recovered batteries shall be returned in special
battery cases. Where possible, storage batteries
may be disposed of locally; however, this shail
be done by Supplies personnel only.

(10) Radiotelephone Equipment - This equip-
ment shall be carefully packed, using
Packing Resistant Shock. See Fig. 6.

(11) Sharp Tools - and other hazardous items
shall be protected with guards or other
suitable protection.

{12) Small Parts - Dials, ringers, transmitter
or receiver units, and similar replacement

parts, shall, when possible, be returned in the

carton in which the new parts were received.

(18) Switchboards, Teletypewriters and Tele-

typewriter Tables - Whenever possible this
equipment should be packed in the appropriate
packing case which is available upon request,
before it is removed from the customer’s pre-
mises. However, if the carter (either company
operated or contractor) is able to supply ade-
quate protection (quilted blankets, ete.) it will
not be necessary to pack switchboards (other
than the 507 Type). The ribbon and inking
devices shall be removed from teletypewriters
before packing.

(14) Telephone Sets - are to be secured as
shown in Fig. 1 to 5.
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Fig. 1 — Desk Set Prepared for Packing
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Fig. 2 — Wall Set Prepared for Packing

362



ISS. C, SECTION 500-810-900CA

Fig. 4 — Muiti-Button Set Prepared for Packing
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Desk

Wall

Fig. 5 — Contempra Sets — Desk and Wall Prepared for Packing
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METHOD A

STEP 2

STEP 3

STEP 4

FOLD PACKING TO FORM A
DOUBLE LAYER SLIGHTLY
LONGER THAN THE UNIT,

FOLD

UNIT NUMBER

PLACE UNIT WITH NUMBER
TOWARD THE FOLD.

==

FOLD A DOUBLE LAYER OF
PACKING OVER THE TOP OF THE
UNIT AND TEAR TO LENGTH.

SIDE

T0P

DAL
(TOUCH TONE)

PULL SUFFICIENT LENGTH OF
PACKING FROM ROLL,

FOLD OVER TO COVER UNIT.

FOLD QVER TOP T( COVER
THE UNIT AND TEAR TO LENGTH.

UNIT, TEL-KEY
(SPRING RELAY TYPE) TAPE TO HOLD
METHOD B
STEP 1 STEP 2 STEP 3
UNIT NUMBER N

TAPE TO HOLD

Fig. 6 — Procedures to be Used When Packing with Packing Resistant Shock

Note 1: Identify item (or item with same approximate size & weight) and locate on chart.
2: Follow method as shown to obtain required protection and ease of identification.

s9¢

3: Place wrapped item in hamper or appropriate box on vehicle.

V2006-018-00§ NOILDIS ‘D 'SSI






BELL SYSTEM PRACTICES SECTION 501-162-101
Plant Series issue 5, December 1967
AT&TCo Standard

STATION DIALS
9-TYPE
IDENTIFICATION AND MAINTENANCE

FINGER STOP
MBER PLATE
NU ER\ MOUNTING SCREW
S n S
Ve's =
i /»,.
K 7N
J3 N
M (n J
N6 ‘/A\\ .
o o5
-\
A7 A
FINGERWHEEL S 8
Tuy

A PLASTIC COVER

Fig. 1 —9-Type Dial, Front View

Fig. 2 — 9-Type Dial, Rear View
1. GENERAL

2. PURPOSE

1.01  This section is reissued to: To provide a direct replacement for 7-type

dials.
e Revise illustrations
3. ORDERING GUIDE

» Revise text e Refer to Table A for components

TABLE A*
COMPONENT ORDERING GUIDE

REPLACEABLE - . . DiAt

COMPONENTS 9¢ 9H R 9K 9L 9M 9N 9p

Cover, Plastic | P-11E300 | P-11E300 | P-11E300 |P-11E300 |P-11E300 |P-21F157 |P-11E300
Plate, Clamp P-A4E348 | P-44K348 | P-44E348 | P-44E348 |P-44E348 | P-44E848 | P-44E348
Plate, Number | P-82D4007 | P-82D4007 | P-82D5007 | P-82D600+ | P-32D4007 | P-83D4007 | P-82D400+
Stop, Finger P-44E351 | P-44E351 | P-44E351 |P.44E351 |P-44E351 |P-44k351 | P-44E351
Wheel, Finger | P-11E007 | P-11E007 | P-11E007 | P-11E007 {P-11E007 | P-11K007 |P-11E007 |
*Refer to Table B for color selection.

+Add suffix for desired color.

© American Telephone and Telephone Company, 1967
Printed in Canada. 367



SECTION 501-162-101

4. COLOR
TABLE B
COLOR ORDERING GUIDE*
BIAL
COLOR e
9C- 9H- 9K- 9t~ M- 9N- 9P-
Black —03 . . . . . .
Ivory B0 . . -
Moss Green b1 . e
Red —53 . . ' T T
Pastel Yellow —56 . . T
“White —58 . . T .
Rose Pink —59 o . T
Lt. Beige —60 . . ) -
Lt. Gray 61 . . - « T
‘Aqua Blue 62 . .
Turquoise —64 . .
*Refer to Section 500-120-100 for promoted colors.
5. APPLICATION
TABLE C
DIAL SCH:::‘;{‘"C PER";;EOSND REPLACES use
General station sets.
With colored sets or
9C 3A 10 TA,7C, 7D illuminated dial sets
designed for 2-post
B mounting.
Has two pair of off-
normal contacts de-
signed for speaker-
9H 3B 10 7E, 7G, TH phone systems. Also
used on 532-, 533-,
535-, and 536-type
telephone sets.
9K 3B 10 K Modular telephone
panels
9L 3B 10 L Data sgt 101A.691A
subscriber set.
M 3A 10 —_ 525-type telephone sets.
568N telephone set.
N 3B 10 — 817A1 data auxiliary
| set.
9P 3C 10 — 529B telephone set.
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fe] (BL) [6] (BL)
(BL) (BL)
6] (BL) {W) (W)
(8L} (W) (W)
{w) (v} [9¢]
(W) (Y} [87)
*b ’
- y 1
/ PULSE \/ PULSE PULSE
CONTACTS CONTACTS CONTACTS
OFF - NORMAL OFF -NORMAL OFF - NORMAL
CONTACTS CONTACTS CONTACTS

A B
{ ) INDICATES GURRENT COLOR CODE
{ 1 INDICATES MD COLOR CODE

c

Fig. 3 - Dial Contact Schematics

6. MAINTENANCE

(a) Replaceable Apparatus (Refer to Identifi-
cation Section for ordering guide and
color)

¢ Finger Stop
e Fingerwheel
o Number Plate

e Plastic Cover

(b) Parts of the dial shall not be broken or
missing.

(¢) The finger stop shall not be loose or dam-
aged.

e With the dial in its unoperated position,
the finger stop shall not overlap the “0”
hole by more than 1/32-inch.

(d) The dial shall operate smoothly without
slipping or skipping.

(1) Check by operating dial several times.

e Replace dial if it fails in this require-
ment or is suspected of giving wrong
numbers.

e Replace dial if improper dial speed or
gear mesh is suspected.

(e) Do not lubricate any part of the dial.

(f) Exterior parts of the dial should be wiped
with a dry KS-2423 cloth.

(g) Clean number plate with a damp KS-2423
cloth.

e If number plate cannot be cleaned or is
marred or chipped, replace (see 6.08).

PLASTIC FINGERWHEEL

6.01 To remove fingerwheel:

(1) Rotate fingerwheel as far as possible in
clockwise direction.

(2) Insert KS-16750, List 2 releaser into small

hole located in edge of raised center of
fingerwheel (Fig. 4) and push down to dis-
engage the fingerwheel clamp spring.

(3) When clamp spring releases, remove finger-
wheel.
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Fig. 4 -— Removing Plastic Fingerwheel

6.02 To replace fingerwheel:

(1) Place fingerwheel over elamp with “0” hole

directly over digit 9, making sure finger-
wheel depressions are properly positioned on
prongs of clamp plate.

(2) Rotate fingerwheel in counterclockwise di-
rection until clamp spring snaps into notch
on underside of fingerwheel (Fig. 5).

CLAMP SPRING

Fig. 5 — Replacing Plastic Fingerwheel

370

NUMBER PLATE

6.03 To remove number plate:
(1) Remove fingerwheel (see 6.01).

(2) Remove finger stop by loosening finger
stop mounting screw.

Exercise caution to prevent screwdriver
from slipping and damaging clamp

(3) Insert tip of screwdriver blade into one of
the three slots on the lock ring (Fig. 6).

LOCK RING

CLAMP PLATE
ASSEMBLY
~

Fig. 6 — Fingerwheel and Finger Stop Removed
to Show Laock Ring

(4) Rotate lock ring as shown in Fig. 7 until
it is free.

(5) Raise lock ring until it is just under the

clamp plate and slide toward the numeral
4 until the upper end of the ring can be lifted
over the clamp plate (Fig. 8). Slide ring
toward numeral 9 to remove.

(6) Lift off number plate.

6.04 To replace number plate:

(1) Reverse procedures in 6.03.
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ROTATE

Fig. 8 — Lock Ring in Extreme Forward
Fig. 7 — Lock Ring Removal Position for Removal
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BELL SYSTEM PRACTICES
Plant Series

SECTION 501-162-900CA
Issue A, August, 1968
Bell Canada

Standard

STATION DIALS
QDB-TYPE
IDENTIFICATION AND MAINTENANCE

1. GENERAL

1.01  This section covers the identification and
maintenance of the QDB1A and QDBI1B
dials.

2. DESCRIPTION

2.01 The QDB-type dial (Fig. 1 and 2) is a
direct replacement for the No. 7-type dial.

2.02 Except for the fingerwheel, none of the
replaceable parts of the QDB-type dial are
interchangeable with the No. 7-type.

Number Card Removal
(Para. 2.03 (2))

Fingerwheel

2.03 The new fingerwheel introduces two new

features:

(1) A longer, more prominent tab, which will
assigt in locating the station number card
correctly.

(2) A small hole, between finger holes 3 and
4, is provided to assist in the removal of
the station number card.

2.04 Plastic bearing, reoriented governor studs

and a relocated governor cup are incor-
porated into the design of the QDB-type dial.
These features combine to make the operation
smoother and more quiet than that of the No.
T-type dial.

Number Plate

Finger Stop

Fig. 1 — QDB-Type Dial — Front View

© Bell Canada 1970

Printed in Canada.
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Dial
Mounting
Screws

Finger Stop
Release Catch

Fig. 2 — QDB-Type Dial - Rear View

3. APPLICATION
TABLE A

USES OF QDB-TYPE DIAL

Replaces Schematic
Dial 7-Type Fig. Uses
QDB1A 7C and D 3A General station. With coloured sets or illumi-
nated dial sets designed for 2-post mounting.
QDB1B 7G and H 4B Has two pair off-normal contacts. Designed

for speakerphone and 1A, 1A1 and 1A2 key
telephone systems. Also used on 532-, 535-
and 536-type telephone sets.
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BL

s J U

i
<L.

/ coPr:J TLAS CETS COF;J“T:SCETS
OFF ~NORMAL OFF~NORMAL
CONTACTS CONTACTS
A 8
Fig. 3 — Dial Contact Schematics
4. MAINTENANCE (d) The dial shall operate smoothly without
(a) Replaceable apparatus. (See Fig. 4) slipping or Sklpplng' ' .
® Finger Stop — P9TM988 (1: ghefk bythop?altmg (Llal .seve.rfal.ttlrfnefls.
; i ils
e Fingerwheel — P97M849 eplace the dial mechanism 1 a

to meet this requirement or is suspected
of giving wrong numbers.

® Replace the dial mechanism if improper
dial speed or gear mesh is suspected.

¢ Number Plate — P9%6A700 (and colour
code)
® Dial Mechanism: QDB1A — P894297
QDB1B — P894298

(b) Parts of dial shall not be broken or miss- .
ing. (f) Do not attempt to adjust the dial speed or
percent break of this dial.

(e) Do not lubricate any part of this dial.

(¢) The finger stop shall not be loose or
damaged. (g) Do mnot lift or carry this dial by the dial
contact leads.

Finger StopA

P97M988

Fingerwheel

Dial Mechanism P97M849

Number Plate
QDBIA — P894297 P96A700
QDBIB — P894298

Fig. 4 — Assembly of Paris
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Plastic Fingerwheel

401 To remove fingerwheel:

(1) Rotate fingerwheel as far as possible in
a clockwise direction.

(2) Insert KS-16750, List 2 dial tool into the

small hole located in the edge of the ser-
rated section of the fingerwheel and push down
to disengage the fingerwheel clamp spring.

(3) When clamp spring releases, remove
fingerwheel and dial will return to normal.

Clamp Spring

4.02 To replace fingerwheel (see Fig. 5):

(1) Place fingerwheel over clamp with the

“0” hole directly over the digit ‘9" making
sure that the fingerwheel depressions are pro-
perly positioned on the tangs of the clamp plate.

(2) Rotate fingerwheel in a counterclockwise
direction until clamp spring snaps into the
notch on the underside of the fingerwheel.

Fig. 5 — Replacing Fingerwheel



Finger Stop

4.03 To remove finger stop (see Fig. 6):

(1) Depress plastic locking tab with KS-16750,
List 2 dial release tool.

(2) With locking tab depressed, pull the finger
stop outwards until fully disengaged.

ISS. A, SECTION 501-162-900CA

Press to Release

Fig. 6 — Removal of Finger Stop

Number Plate

404 To remove number plate:
(1) Remove fingerwheel (see Para. 4.01).
(2) Remove finger stop (see Para. 4.03).

(3) Remove number plate by rotating it in a

counterclockwise direction until it becomes
free (see Fig. 7).

(4) Raise the top portion of the number plate
until it clears the clamp plate.

(5) Lift number plate off the dial mechanism.
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To Remove

To Replace

Fig. 7 — Removal of Number Plate

4.05 Reassembly procedure: (2) Place the finger stop through the opening

in the number plate and into the dial
mechanism. A distinet click will be heard when
the finger stop is fully engaged.

(1) Place number plate directly over the dial

mechanism and twist the number plate in
a clockwise direction as far as possible. During
the reassembly procedure, the dial leads must (8) Place fingerwheel in a normal manner.
be located at the top of the dial number plate.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 501-164-105CA
fssue A, July, 1966

Bell Canada

Standard

STATION DIALS

25-TYPE

IDENTIFICATION AND MAINTENANCE

1. GENERAL

1.01  This section is reissued to revise the illus-
trations and to make associated changes
in the text.

1.02 Due to extensive changes, marginal arrows
have been omitted.

g
==
)=

2. IDENTIFICATION

2.01 The 25-type TOUCH-TONE dial is a 10-

button multifrequency dialing device. It
is equipped with pushbuttons having numbers
and letters (I'ig. 1). It has a transistorized oscil-
lator, printed circuit board, frequency contacts,
and a4 common switch.

2.02 The transistorized oscillator generates the
customer dialing signals and is powered
by current from the telephone line.

Fig. 1 — 25-Type Dial, Front View

© Bell Canada 1970

Printed in Canada.
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1209 1336 1477 ~o
ABC DEF 697 ~
! 2 3
PRS) /Tuv [fwxy
851 "
7 8 9
941~

A
T

Fig. 2 — Dial Frequencies

2.03 Any pushbutton depressed will close one

low band and one high band frequency
contact. These contacts close a path for 2 of the
7 output frequencies of the oscillator. (Fig. 2).

2.04 Continued travel of the button will operate

the common switch (Fig. 3). Each button
operates a different pair of frequency contacts.
All buttons operate the common switch. The
signal will remain on the line as long as the
button is depressed. For example: when button
number 5 is depressed, it selects frequencies of
770 and 1336 cycles simultaneously for trans-
mission to the central office.

2.05 The common switch (Fig. 3), when
operated, reduces the sidetone fo the
receiver, opens the transmitter path, applies bias
voltage to the transistorized oscillator, and
breaks the dc energy path to the tank coils.

2.06 The central office must be equipped with

a converter that will accept the oscillator
signals and translate them into a 2-out-of-5 digit
code for cross-bar offices or dial pulses for step-
by-step offices. The converter in the central
office does not interfere with rotary dial pulse
signals. Both TOUCH-TONE and rotary dial
type sets may be served by the same central
office equipment.

TABLE A
DIALS
DIAL PUSHBUTTON FiG.
NUMBER CHARACTERS USES REMARKS NO.
General purpose; in
desk, wall, and Has standard common switch. Cannot be
25A3 panel mounted tele- used with 3A speakerphone. 1.3&6
t
Letters phone sets
and In telephone sets for Similar to 25A3 dial but has an expanded
25B3 Numbers 3A speakerphone common switch and additional leads. 4
systems
25E3 In coin telephone Similar to 25A3 dial but has modified circuit g
for use with coin telephones.
For use in PRIN- Dial light illuminates the pushbuttons by
25H4 CESS sets means of a clear plastic light guide mounted 5&6
within the dial.

Dials are available in grey only.
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3. MAINTENANCE

Maintenance of 25-type dial consists
only of determining if the dial is de-
fective. Do not attempt adjustments of
the dial in the field.

Note: Check polarity of dial before testing
to determine if dial is defective.

3.01  The 25-type dial will function only when

the O-BK dial lead is connected to the ring
(— negative) side of the line and the G dial lead
is connected to the tip (<4 positive) side of the
line.

3.02 Use the following methods to determine
if the dial is defective:

(1) Check for presence of dial tone. If no dial
tone is heard, make a check with the

1011 ¢

011 test set at the connecting block. If dial
tone is heard at the conecting block, make

COMMON
SWITCH

LOW FREQUENCY
CONTACTS

ISS. A, SECTION 501-164-105CA

normal test of telephone set components as
described in appropriate sections.

(2) Break dial tone by dialing digit 2. If un-
able to break dial tone, restore switch hook
to normal and connect 1011 test set across
incoming line terminations of network. Dial
a digit to break dial tone. If dial tone can be
broken at the network, replace the dial.

(3) Check all buttons for tone feedback. When

any button is depressed, two tones should
be heard. These tones are blended together
but can be identified as two tones. When any
two adjacent buttons are depressed simulta-

neously, only one tone should be heard.

(4) Replace dial if feedback tones are not as
described.

(5) Dial the station ringer test circuit for test
of TOUCH-TONE dials. Refer to Section
951-920-100 for details.

HIGH FREQUENCY
CONTACTS

Fig. 3 -~ 25-Type Dial, Rear View

381



SECTION 501-164-105CA

, EXPANDED
r COMMON

::’rv SWITCH

Fig. 5 — 25H4 Dial
Fig. 4 — 25B3 Dial

3.03 If telephone set meets requirements in
Part 8 and trouble still exists, check the
central office or PBX equipment.
4. SCHEMATIC INDEX
Fig. 6 —25A and H Dials
Fiz. 7—25B Dial

Fig. 8 —25E Dial
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BELL SYSTEM PRACTICES
Plant Series

STATION DIALS
35-TYPE
IDENTIFICATION AND MAINTENANCE

oy

1.01 This section provides information on 35
type dials.

1.02 This section is reissued to add information
on the 35Q3J Dial.

1.03 The 35-type dials (Fig. 1 and 2) are

TOUCH-TONE® dials having twelve push-
buttons. Ten are used in “number-letter” calling
and two are used to give special service con-
nections.

1.04 The twelve pushbuttons, switches, and
multifrequency oscillator are a unit. It
is mounted in a manner similar to a rotary dial.

COMMON
SWITCH / !

LOW FREQUENCY
CONTACTS

Fig. 2 — 35-Type Dial — Rear View
© Bell Canada 1970

Printed in Canada.

HIGH FREQUENCY
CONTACTS

SECTION 501-164-115CA
Issue C, July, 1970

Bell Canada

Standard
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ILOS The transistorized oscillator generates the 12097 13367 177
customer dialing signals and is powered
by current from the telephone line.
DEF 637 ~

>
LAV
[e]

A

'1.06 Each pushbutton operates a different pair

of frequency contacts which closes a path
for 2 of the 7 output frequencies of the dial GHI JKL MNO 770~
(Fig. 3). All pushbuttons operate the common
switech which reduces side tone to the receiver,

FS
z
o

opens the transmitier path, applies bias voltage ~
to the transistorized oscillator, and breaks the P:S\ jn;v\ /W;Y 85 ~v
DC path to the tank coils. ><
* o #* 941
2. IDENTIFICATION \l/
2,01 Table A lists the 35-type dials and
describes their uses. Fig. 3 — Dial Frequencies
TABLE A
DIALS
Dial Pushbutton Fig.
Number Characters Uses Remarks No.
General purpose; in
35A3 desk, wall, and Has general purpose common switch. Cannot 4
panel mounted tele- be used with 3A speakerphone.
35Q3A* phone sets 4A
In telephone sets for
See 3A speakerphone Has an expanded common switch and wir-
35B3 . . ) . 5
systems and in the ing consistent with use.
35Q3B* Fig. 1 1035B3QA dial 5A
35E3 In coin telephones Similar to §5A3 (:118.1 but has modified circuit | ¢
35Q3E* for use with coin telephones. 6A
3573 In 1- and 2-type Has an expanded common switch and wiring 7
35Q3D* consoles consistent with use. 7A
~ . Has an expanded common switch and wiring
35B3QA Business Interphone consistent with use. 8
35Q3C* 8A
36Q3J #ulticom Medium Has an expanded common switch and wiring 9
Speed Service consistent with use.

Dials are available in grey only.

*Have no Black or Green leads. Refer to Part 5 for set wiring changes and connection information.
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3. MAINTENANCE

Maintenance for the 35-type dial con-

(& sists only of determining if the dial is
¥ defective. Do not attempt adjustments
{ of the dial in the field.

3.01 To maintain proper dial polarity, refer
to sections containing connections for the
telephone sets of which this dial is a component.

3.02 The 35-type dial must be poled properly.

It will function only when the (0-BK)
dial lead is connected to the ring (— negative)
side of the circuit and the (OR) dial lead is
connected to the tip (4 positive) side of the
circuit.

3.03 If unable to dial, proceed as follows:

(1) Check wiring for secure and correct con-
nections. See Part 5 for changes to set
wiring when using new type dials.

(2) Check for presence of dial tone. If no

dial tone is heard, check with 1011-type
test set at connecting block. Make normal
tests of telephone components as described in
appropriate sections.

(3) Check all buttons for tone feedback. Two

tones should be heard in the receiver when
any button is depressed. These tones are blended
together, but can be separately identified.. When
any two adjacent buttons are depressed simul-
taneously, only one tone should be heard. If
feedback tones are not as described, replace
dial.

3.04 To test dial frequency and amplitude out-

puts, dial the station ringer test circuit
provided for TOUCH-TONE dials. Refer to Sec-
tion 951-920-100 for details.

3.05 If dial meets requirements of 3.03 and 3.04
and trouble still exists, check Central
Office or PBX equipment.

lCorrecfion April 71
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4. SCHEMATICS

Fig. 4 — 35A3-Type Dial
Fig. 4A — 35Q3A-Type Dial
Fig. 5 —35B3-Type Dial
Fig. 5A — 35Q3B-Type Dial
Fig. 6 — 35E3-Type Dial

Fig. 6A — 35Q3E-Type Dial
Fig. 7 —385J8-Type Dial
Fig. TA — 35Q3D-Type Dial
Fig. 8 —35B3QA-Type Dial
Fig. 8A — 35Q3C-Type Dial
Fig. 9 --35Q8J-Type Dial

5. CONNECTION INFORMATION 35Q TYPE DIALS

5.01 To replace existing 25 and 35 Type dials
with the new 35Q Type dial proceed as
follows:

Note: 35Q Type Dials have no black or
green leads.

(a) 1500DQIA, 155¢BQIA, 2500DQIA and
2554BQIA Telephone Sets
Connect the O-BK, R, W, and R-G leads
to the same locations as the existing dial.
Move the S-W switchhook lead from F to RR
on the network.

(b) 1511 and 2511 Telephone Sets

Connect the O-BK, V-W, V-G, R, R-G and
W leads to the same locations as the existing
dial. Move the S-G 631A key lead from L1 to
RR on the network.

(¢) I558DR & 2558DR Telephone Sets

Connect the R-G, W, R, and O-BK leads
to the same locations as the existing dial. Move
the S-G pick-up key lead from F to RR on the
network.

(d) 1565 and 2565 Type Telephone Sets
(other than those listed below)
Connect the O-BK, V-W, V-G, R, R-G and
W leads to the same locations as the existing
dial. The G lead of the 636A Key should be
moved from L2 to RR on the network.
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(e) 1565Q1B and 2565Q1B Telephone Sets
Connect the BL-BK, V-G, V-W, R, W,
R-GN, 0-BK, and S leads to the same locations
as the existing dial. The S-W switchhook lead
should be moved from F to RR on the network.

(f) 2565LQF and LQE Telephone Sets
Connect the V-G, O0-BK, R-G, R, W, and
V-W leads to the same locations as the existing

dial. Move the G pick-up key lead from F to

RR on the network.

(g) 1630 and 1631 Type, 2630 and 2631 Type
Telephone Sets
Connect the W, R-G, R, V-G, V-W and
0-BK leads to the same locations as the existing
dial. Move the V-BL mounting cord lead from
terminal 4 en the terminal strip to RR on the
network.

(h) 1634 and 1635 T'ype, 2634 and 2635 Type
Telephone Sets
Connect the W, R-G, R, V-G, V-W and
0-BK leads to the same location as the existing
dial. Move the W-BL mounting cord lead from

3%0

terminal 4 on the terminal strip to RR on the
network.

(i) 1 & 2, QCN 3 & 4 Type Consoles

Connect the W, R-G, R, BL-BK, 0, G-W,
V-BL and O-BK leads to the same location as
the existing dial. Connect a jumper between
terminals 1 and 7 of the dial assembly termi-
nal strip.

(j) 1236 and 2236 QAS Coin Telephones

Connect the BL, W, R, R-G, O-BK and
O-R leads to the same location as the existing
dial. Connect a jumper between C on the net-
work and 6 on the terminal strip.

(k) 2565QHA Telephone Set
Connect dial leads as follows:

R-G R of network

R Y of network

V-G G of network

w RR of 636QM Key
V-W SG of 636QM Key
BK 6 of 636QM Key

G ON1 of 636QM Key
0-BK C of network
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BELL SYSTEM PRACTICES

SECTION 501.252.100CA
issue F, April 1970

Bell Canada

Standard

QCY1A1 BELL CHIME

612"

Fig. 1 — QCY1A1 Bell Chime with 125AN Cover in Place

1. INTRODUCTION

1.01 This section covers the Identification, In-
stallation, Maintenance and Connections of
the QCY1A1 Bell Chime.

1.02 This section is reigsued to add informa-

tion on how to secure the connecting
block end of a general purpose set mounting
cord when the cord is terminated in the QCY1A1
Bell Chime.

1.03 Due to extensive changes, marginal arrows

have been omitted.
2. IDENTIFICATION

2.01 The QCY1Al Bell Chime is a single coil
(two windings) high impedance device
equipped with:

® A T-terminal connecting block
® A 498A network

° A lever to change the sound output from
loud to soft or chime

* A cover with gold or ivory finish

2.02 A QAA1A Adapter plate is available to

facilitate mounting.
3. GENERAL

Remove the QCY1A1 Bell Chime from
the shipping carton with care prior to
installation to avolid changing the ad-
justment of the interrupter switch as-
sembly (I'ig. 2). Handle the Bell Chime
using the stop bar attached to the two
gongs. Keep the Bell Chime in a plastic
bag in the shipping carton prior to in-
stallation and when removed from ser-
vice.

EC

DO NOT LEAVE PLASTIC BAG WHERE IT
IS ACCESSIBLE TO CHILDREN.

3.01 The Bell Chime is installed when covered
by a service order. Typical installations
would include:

¢ Centrally located bell chime

¢ Extension ringer

© Bell Canada 1970

Printed in Canada.
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¢ Ringer for the 701B (Princess Telephone
Set)

* Loud Ringer (substitute for 592A)
* Common bell with key systems

3.02 The Bell Chime may be connected with the
following classes of service:

Individual lines
¢ 2-Party lines

® Regular PBX Stations

3.02 The Bell Chime is not intended to be used
with any service where code ringing would
not be distinguishable in chime position.

3.04 When tip party identification is required,
it must be obtained through the ringer
associated with each station. The connections are
shown in the appropriate Bell System Practices
section for the particular telephone set used.

NETWORK
INTERRUPTER
SWITCH

Lo e
/z:ocone

CUSTOMER CONTROL /
LEVER

{See Para. 4.11)

ARMATURE AND

(cou. ASSEMBLY

26C 6!

3.05 If tip party identification is required and

the bell chime is not associated with a
telephone set (located remotely), do not use this
ringer for tip party identification. Connect it as a
normal tip party ringer and consult the appro-
priate BSP Section for the telephone set con-
nections for tip party identification with set
ringer silenced.

4. INSTALLATION

4.01 Standard ringing bridge limitations apply
to the use of this Bell Chime.

4.02 Suggest a location so that the customer

can hear chime or low ring in the largest
area of the residence. The Bell Chime will usually
provide satisfactory coverage when centrally lo-
cated in the house on the inside partition about
5 feet above the floor with the control lever ac-
cessible to the customer.

B81AS -
SPR LOW - RING

ING
BRACKET.-

ADJUSTING STUD

SPRING
NOTCHES

SHOULDER

ok

Fig. 2 — QCY1A1 Bell Chime — Components
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4.03 Use care to allow ample space above and
to the right side of the Bell Chime when
selecting an installation location. Allow enough
space for tightening the cover screws on the top

and adjusting the low-ring stud on the right side.

4.04 The Bell Chime may be fastened directly
to wall surface with two fasteners. Select
length of fastener to provide secure mounting
with particular wall material.

¢ Use No. 8 RH Wood Screws when fasten-
ing to wood, wood studs, or lath.

Where the Bell Chime is to be mounted
using wall screw anchors, it may be con-
venient to use the QAA1A Bell Chime Adapter.
The adapter can be mounted more readily than
the Bell Chime and can be levelled more easily.

4.05

4.06 Installation may be made on a commercial
outlet and in locations with concealed wir-
ing. Use the QAA1A Bell Chime Adapter. Note
that certain holes in the Bell Chime and Adapter
are elongated to assist in levelling the bell chime,
(See Fig. 8). An additional wire entrance hole is
provided to facilitate the installation of the Bell
Chime mounted on a commercial outlet and in
locations with concealed wiring. (See Figs. 3 and
4).

4.07 The inside wire may enter the Bell Chime
from the back, bottom, or either side.
4.08 When the inside wire enters the Bell Chime

from the bottom or back, the mounting
cord from the telephone set may be brought into
either end of the Bell Chime.
4.09 When the Bell Chime is used with a tele-
phone set, the inside wire enters from one
end and the set cord enters from the opposite end.
Secure the set cord to the Bell Chime with the
clamps provided.

4.10 The mounting cords of most telephone

sets, other than the 701-type, have short
leads to the connecting block end. The cord-
stay-clamp in the Bell Chime will not keep a
pull-strain off the spade tip connections on cords
with short leads. To prevent spade tip connec-
tion failures in the Bell Chime when using cords
with short leads perform one of the ‘following:

I1SS. F, SECTION 501-252-100CA

(a) Install a QBB1A connecting block using

inside wire between the block and the
Bell Chime. Terminate the cord in the con-
necting block.

(b) Put several wraps of friction tape around

the cord a few inches from the stay-band.
This provides a grommet which should take
up the stress against the cord-stay clamp if
the cord is pulled.

WIRE ENTERING THROUGH BACK
(SEE PAR. 4.06)

Fig. 3 — Front View of Bell Chime Showing Wire
Termination (Entering From Back)

WIRE ENTRANCE HOLE
(SEE PAR. 4.06)

Fig. 4 — Back View of Bell Chime and Adapter Plate,
Showing New Wire Entrance For Outlet or
Concealed Wiring Installation



SECTION 501-252-100CA

4.11  Adjust the volume of the low ring by mov-

ing the adjusting stud (Fig. 2) right or
left; use a small screwdriver in slotted end lo-
cated beneath the right gong. The volume of the
Bell Chime can be toned down in all three posi-
tions by the use of the 100B Gong Attachment
modified as shown in Fig. 5.

UNMODIFIED

/

CUTS MADE
WITH DIAGONAL
PLIERS

/

MODIFIED

Fig. 5 — 110 B Gong Attachment

406

4.12 The attachment should be fitted on the

gong as shown in Fig. 6, making sure that
no interference exists between the attachment
and the control lever mechanism.

MODIFIED
100B
GONG  ATTACHMENT

Fig. 6 — 100B Gong Attachment — Installation

> Be sure to acquaint customer with the
=% location and use of the Bell Chime Con-
trol Lever.
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TABLE A

BIAS SPRING POSITION

BIAS
CLASS OF SERVICE SPRING REMARKS
NOTCH
Bridged . The bias spring may be placed in
Ring%ng Individual Fl.at, Message  Rate High low notch when double tap is ex-
Service and PEX Stations perienced in CHIME position or
when operation is not satisfactory
with bias spring in high notch. If
Grounded repositioning bias spring results in
Ringing 2-party Flat High dial tap or poor operation, check
Service ringer as outlined in Part 6.

5. BIAS SPRING POSITION
5.01 The Bell Chime is shipped with the bias
spring in the high (left) notch. Do not
move the bias spring to low notch unless trouble is
experienced. The bias spring must never be placed
on the shoulder located to the right of the low
notch. Table A indicates proper position of bias
spring for various classes of service (see Fig. 2).

Correct bias spring tension has been set
at the factory. Do not bend bius spring.

CAUTION: Proper poling of the bell chime is very
important to avoid double-tap in the chime position
and bell taps while dialing.

5.02 After completing work, obtain a ringing

test in all three positions of subscriber

switch. Obtain tests according to local instruc-
tions. Check for bell taps while dialing.

6. MAINTENANCE
6.01 On a maintenance vigit where Bell Chime
fails to operate properly, proceed as
follows:

(1) Check airgap at armature for dirt or
foreign material and clean if necessary.

(2) Make sure all connections are tight and
correct.

(3) See that all wires are dressed so that they
do not interfere with operation of the Bell
Chime.

(4) Clean interrupter switch assembly con-
tacts when required, by carefully burnish-
ing with a 265C tool.

=& Care must be taken to avoid changing
adjustment of spring gap and spring
tension of interrupter switch.

6.02

If the Bell Chime rings properly but arma-
ture sticks in operated position when the
customer control lever is in CHIME position, re-
place the Bell Chime.

6.03 If Bell Chime rings with customer control
lever in CHIME position, proceed as

follows:

(1) Shift network mounting plate until inter-
rupter switch stud just touches clapper
rod.

(2)If Step (1) results in double-tap, shift
component plate back slightly toward
original position.

(3) If Steps (1) or (2) do not eliminate
trouble, replace Bell Chime.

7. CONNECTIONS
7.01  When tip party identification is required,
it must be obtained through the ringer as-
sociated with each station. The connections are
shown in the section for particular telephone set
used.
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7.02 If tip party identification is required and
customer does not wish telephone get
ringer associated with Bell Chime to ring:

(a) F1A Ringer should not be used to give tip
party identification.

(b) F1A Ringer should be connected as nor-
mal tip party ringer.

(¢) Telephone set should be connected for tip

party identification with the ringer si-
lenced as described in the section related to
set.

7.03 Table B gives connectiong for the Bell
Chime. A circuit drawing is shown in
Fig. 7.

TABLE B

LINE AND RINGER CONNECTIONS FOR QCY1A1 BELL CHIME

Individual
Wire or Lead Colour or Ring Tip*
Bridged Party Party
Insid Ring R 6 6 1
Wie | Tip G 4 1 6
e GRD Y - 4 4
R 7 7 7
Ringer S-R 2 2 2
S 2 2 2
BK 4 4 4
Network G BL 4 4t 4t
Straps %—f A R 7 7 7
{ B G 6 6 6

* See Para. 3.04 and 3.05.

i Place BL strap on (1) whenever high ground induction is encountered.
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- CUSTOMER CONTROL
INTERRUPTER 498A NETWORK " RINGER WINDING
SWITCH (IN CHIME POSITION) :
e f g h
(BK)
(6) '
4 mifd,
l—o——‘ 6 (o) 8 1 A (s}
T i
ER) (R) ! (R)
<
K$-13490 L2
100 @ 7 mfd.
c
()
oN 2600 .0
NETWORK
416 3 : (8K) \(S—R)
o - :
{ (8)
i
0_(_L)_J
\_ 1000 .
3 HIGH-INDUCTION
2] CONDITION
5
@
(BK)
Fig. 7 — QCY1AT1 Bell Chime — Schematic
/- \
Oa
TOP
£ F
O (o]
Oc U o)
FRONT
C s
Fig. 8 — QAAI1A Bell Chime Adapter
Note:

® A & Bor C & D are used to mount the adapter on outlet boxes.
@ E & F are used to mount the Bell chime.

@ Other holes are for mounting adapter on hollow wall construction.
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BELL SYSTEM PRACTICES

SECTION 501-375-100CA
Issue B, October 1972
Bell Canada

Standard

RINGER ISOLATOR
(PO895087 KIT OF PARTS)

IDENTIFICATION

1. GENERAL

1.01 The ringer isolator is an electronic switch
which isolates a grounded ringer from the

telephone line. It is intended for use on lines

having induced voitage up to 140 volts RMS.

1.02  The ringer isolator is designed to allow for

easy installation in telephone set housings,
Bell Chimes and L-type ringers, and subscriber
sets. Due to limitations this device cannot be
mounted in 701B Princess. Substitute a 702BQ1A,
install the ringer isolator under the dial. Discon-
nect the red ringer lead from the K terminal and
splice the yellow lead of a 548A capacitor, using
the D161488 or QCMI2A connector. Connect
white lead of capacitor to black lead of ringer
isolator.

1.03  The isolator may be used on all grounded
ringers except those used in 4-party full
sclective and 8-party semi-selective ringing service.

One ringer isolalor is required for each
grounded ringer on the line. Lines
equipped with isolators cannot be
tested for continuily by conven-
tional test desk procedures.

2. IDENTIFICATION

2.01 The ringer isolator must be ordered as a
POR95087 Kit, Ringer Isolator which con-
sists of the components shown in Fig. 1.

2.02 The ringer isolator (Fig. 1) consists of a

two-transistor switching eircuit mounted
on a printed circuit board and encased in a vinyl
insulating sleeve. The ringer isolator schematic is
shown in Fig. 2. For connections refer to section
500-112-100.

INSULATION SLEEVING (2 FURNISHED}

~ o
= Dp.161488 OR QCMI2A

) Dotiase op aowza 7 l\@

RINGER 1SQLATOR

Fig. 1 — PO895087 Kit, Ringer Isolator—Components

£L. SET | LEAD | DESIG.
CONNECTION |cOLOR
IRINGING
TO RING {6} [SIGNAL
OR TiP
S R1
TO TP TRIGGER] > 10K
®iNG PARTY) | sy IsiGnaL) &b RS
TO RING oA
(TiP PARTY) 025 100K TIC-47
| [ wmFD
| I | Ticar
R2
10K
RINGER
TO AL é
RiNGES | (BK)_IsieN I , ggk
MOTOR
R4
10K
c2
0.06
10 (v) | erD MF T
GROUND ‘

Fig. 2 — Ringer Isolator — Schematic

© Bell Canada, 1972
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BELL SYSTEM PRACTICES SECTION 502-210-400CA
Plant Series Issue C, November, 1964
Beil Canada

Standard

SUBSCRIBER SETS
EXTENSION RINGER — CONNECTIONS

N ]
INDIVIDUAL,
COIN, OR RING TP
PARTY OTHER BRIDGED STATIONS STATIONS
STATIONS
4 — RINGING CIRCUIT
LEAD RING RING GRD

) 3 ™ By (R} (8k) X
INSIDE WIRE

FROM PROTECTOR

OR LINE
(6N) () (6N)
LEAD TP GRD TIP B¢ K) ., (BK
] e N
Fig. 1—392L and 592A Subscriber Set
Connections
—_—
INDIVIDUAL,
PARTY COIN, OR RING TP
OTHER BRIDGED STATIONS STATIONS
STATIONS
RINGING CIRCUIT
POSITION 1,35 79 2,4,6,8,10
LEAD RING RING GRD Lt Bk} 8
—rit 2
(R} {R} [32]
INSIDE WIRE
FROM PROTECTOR
OR LINE
L2
GN Y} {Y)
(GN) (Y} {GN) y il i
LEAD TIP GRD TP
|

Fig. 2—584DX Subscriber Set Connections

© Bell Canada 1970

Printed in Canada.
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SECTION

414

502-210-400CA

INDIVIDUAL,
COIN, OR RING TIP
PARTY OTHER BRIDGED STATIONS STATIONS
STATIONS
RINGING CIRCUIT
POSITION 1,3,679 2,4,6,8, 10
LEAD RING RING TIP
T e
(R) {R} {6N)
INSIDE WIRE
FROM PROTECTOR
OR LINE
(GN) (1) ol
LEAD TiP GRD GRD

Fig. 3—687A Subscriber Set Connections
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BELL SYSTEM PRACTICES

SECTION 502-321-910CA
Issue D, October, 1972
Bell Canada

Standard

TELEPHONE SET

QSK100AX AND QSK2100AX
“"CONTEMPRA" *

1. GENERAL

1.1 This

w

ection covers description, identifica-
tion, installation, connection and main-
tenance information for the QSK100AX and the

QSK2100AX Contempra Telephone Sets.

1.02 These sets are significantly different in
that the dials are located in the handset.

7

RECALL
BUTTON

1.03 The QSK100AX has a rotary dial while
the QSK2100AX contains a Touch-Tone

1.04 TUse H3QA Handset for manual service.
See Fig. 11 for handset connections.

1.05 This section is reissued to make minor re-
visions and add connection information for
3A Speakerphone System.

e

7).
D

Fig. 1 — Desk Mounted “Off-Hook'’ Position QSKT100AX

*Trademark of Northern Electric Company Limited
© Bell Canada, 1972

Printed in Canada 415
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2. DESCRIPTION

2.01 The QSK100AX, a two-piece telephone set

(Fig. 1), consisting of base and handset
is a combined desk-wall-type telephone. When
used as a desk-type telephone, it rests on the
feet provided in the base of the set. When used
as a wall-type set, it is mounted using the mount-
ing holes in the baseplate.

2.02 The rotary dial, provided as a component

of the handset, is smaller in diameter than
the dials in general use. A moveable fingerstop
is a feature of the dial that allows the normal
space between the “1” and “0” fingerholes of
the fingerwheel to be reduced resulting in a more
compact dial.

2.03 A 3 Conductor Mounting Cord is provided
with the set. Other mounting cords, if

required, may be ordered separately. The code
of the cord varies with the service to be provided.
(See Para. 3.03).

2.04 The QSK2100AX Touch-Tone version is
shown in Fig. 1A,

2.05 When these sets are used as a desk set,

the handset, when in place, rests in the
recess provided in the base of the set. When used
as a wall set and the handset is in place, the
lower edge of that portion of the handset that
houses the receiver unit engages a projection

provided as part of the handset recess.

2.06 The transmission circuit is the same as
for the 500-type set.

Fig. 1A — Desk Mounted QSK2100AX “Off-Hook’’ Position
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3. IDENTIFICATION

3.01 The telephone set is furnished wired for
individual service. Wiring changes are

made to allow its use for the following services:

Tip party flat rate service.

Ring party flat rate service.

3.02 The telephone set is available in the fol-
lowing colours:

¢« WARM WHITE — 20

Use with 1A1 and 1A2 Key Systems.
Not to be used for Tip Party AN.L

3.03

ISS. D, SECTION 502-321-910CA

DEEP TURQUOISE
MAUVE

BRIGHT RED
PALE YELLOW
DEEP BLUE
IVORY

GREEN

BEIGE

Identification of Parts:
(See Table A)

21
22
23
24
25
50
51
60

Fig. 2 — Parts, Handset Assembly QSKT00AX
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!

Fig. 3 — Parts, Base Assembly

418



DETAIL CODE

1

2

3 D1QA

4

5 P0O96D337
6 P0O894971
7 PO96D326
8

9 P0O96D322
10

10A

11

12 10QAX

13 T1

14 U1

15 H5QE-*
16 P0O96D309
17 POISET00 to 799*
18

19
20

21 P0O96D313
22

23 D3Q5A-*

D4QC-*
D6QB
24 P0896593

1SS. D, SECTION 502-321-910CA

TABLE A

DESCRIPTION

HOUSING (BASE)

BASE PLATE

RINGER

NETWORK

LEVER SWITCHHOOK
ASSEMBLY CONTACT SWITCHHOOK
FOOT

ASSEM TERMINAL STRIP
SPRING

HANDSET COVER

PAD

HANDSET INSTRUMENT SECTION
DIAL

UNIT TRANSMITTER

UNIT RECEIVER

CORD HANDSET

ASSEM TRANSMITTER CUP
DISC CENTRE DIAL
RECALL BUTTON

GASKET TRANSMITTER
GASKET RECEIVER

CARD HOLDER WINDOW
RECEIVER BRACKET

5’ 6”7 CORD
CORD NOTE 1
CORD ; NOTE 2

ASSEMBLY DIAL (Includes Transmitter
Cup)

REMARKS

FIG.

FIG.

.3

. 2A

2A

NOTE 1: D4QC cords are available in 5 ft. 6 in. and 18 ft. lengths and will be ordered as required

for 1A1 Key Systems or when individual or 2-Party installation includes 138 ft. cord.

NOTE 2: D6QB cords are available in 5 ft. 6 in. and 13 ft. lengths and will be ordered as required
for 3A Speakerphone connections, The black lead will be spare and should be insulated.

* COLOUR SIGNIFICANT: Colour identification code replaces last two digits of P-numbered
parts and is added to cord codes.
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3.04 The telephone sets have a printed circuit-

type network, QNB18A, that is equipped
with quick connect type terminals. Connections
are made by pushing the spade tips into spring-
type clips on either side of the terminal. To avoid
damage to the leads, use longnose pliers and a
slight sideways rocking motion when connecting
or disconnecting. Use caution to assure shank of
clip is not bent.

3.05 Located in the handset is the recall button

which can be used to disconnect for re-
dialing, thus eliminating the need to operate the
switchhook on each call.

3.06 To adjust the ringer volume, a wheel that

protrudes through the baseplate at the side
of the set, has been provided. Moving a screw
will allow this wheel to completely silence the
ringer. However, ringer cut-off must not be
provided unless authorized by a service order.
(see Para. 4.04).

VOLUME CONTROL

Fig. 4 — Location of Ringer Volume Control Wheel
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a.

4.01

INSTALLATION

Selection of location and general installa-
tion shall be as covered in Sections

? it

Fig. 5A — Wall Mounted "On Hook”’

ISS. D, SECTION 502-321.910CA

502-120-200 and 502-120-201, respectively. How-

ever, as the set is a combined desk-wall telephone,
additional information is provided.

pres
S e e
= =
M =
o= W
i~ N’
[ i,
et N
= N

7S

Fig. 5B — Wall Mounted “Off Hook”
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4.02 DISASSEMBLY

To Remove the Moulded Housing From the Base:

(a) Remove card retainer (or window), loc-
ated near the front of the housing.

To remove card retainer, insert the tip of
the NS16750 List 2 releaser into the small
slotted hole at the edge of the transparent
window. Ensure that the tip does not enter the
hole by more than one-eighth of an inch as an
underlying screw may hinder the lateral move-
ment of the tool. Apply a slight pressure to the
handle of the tool, (See Fig. 6). The housing
projection provides a fulerum. This will bow
the window upward so that its edges may be
grasped with the fingertips of the other hand
to spring it out.

NS16750 LIST 2
RELEASER

Fig. 6 — Removal of Card Retainer

(b) Remove the number card, if present.

(c) Loosen the exposed captive screw and run
it out sufficiently so that the front of the
housing may be lifted free of the base.

(d) Continued lifting of the cover enables
the housing latches to disengage and free
the cover.

To Open the Handset:

(a) Remove the card retainer and the number
card located above the dial.

(b) Remove the handset grommet by holding
the handset with the back or smooth sec-
tion in the palm of the hand. Insert about 1/16”

422

of the tip of the NS16750 List 2 releaser into
the small slot adjacent to the grommet (See
Fig. 7). Press the handle of the tool towards
the grommet and push the shank into the
slot as far as it will go. Push the handle of
the release tool away from the grommet to
release the returning spring and gently ease
the grommet out of the handset shell.

NS16750 LIST 2
REI

RETAINING SPRING  GROMMET

Fig. 7 — Removal of Handset Grommet

(c) Once the grommet has been withdrawn,

two screws are exposed. Loosen these two
screws by about 8/16” only, as it is not desir-
able or necessary to remove them.

(d) Free (do not remove) the two captive

screws in the card retainer well. Loosen
sufficiently to separate the handset sections at
the receiver end, then slide the smooth or back
half of the handset housing towards the cord
grommet to release this section from the slotted
screw holes at the grommet.

Installation of Line Mounting Cord (D3Q5A)

(a) Enter the spade tipped leads at the grom-
meted end of the line cord through the
square hole in the edge of the base.

(b) Push the grommet through the opening so-

that the narrow section aligns with the
square projections directly in front of the
grommet entry.

(c) Push the grommet firmly down to engage
between projections.

(d) Press the jacketed portion of the cord into

the channel beside the D1QA ringer and
between the projections located about mid-
point on the base. Dress the leads under the
existing wiring; loop them around the right
side of the housing screw stud and connect to
the terminal block, per Table B or D.



4.03 WALL MOUNTED

Ensure that the Right Side of Set is
Located Far Enough from Moulding
or Door Frames to Permit Operation
of Ringer Volume Control.

Remove line cord. The centre key opening
in the base is normally used for the entry of the
station wiring.

Note: Return the line cord to the storeroom
in the plastic bag provided to protect the
handset.

The slots at the hookswitch end of the
set and the one just below the ringer, are used
for normal wall mounting.

For mounting on an outlet box, the key
at the centre of the set and the one just below the
ringer are used. Additional space may be opened
for the entrance of wire from the outlet box,
when necessary, by placing the set on a flat sur-
face, placing a screwdriver in the indent adjacent
to the centre key and giving the screwdriver a
sharp knock downward. This action will shear out
an additional opening leading into the centre key.

If a mounting screw fails to hold, knock-
outs can be made, as above, near the handset
cord or under the switch plunger, as necessary,
for the addition of another screw without having
to move the complete installation. These knock-
outs should not be opened unnecessarily.

If it is necessary to bring the station wire
up the wall from the baseboard, an opening can
be uncovered for the wire entry by removing
the handset cord grommet from the base, rotating
it 180° and replacing it.

4.04 To provide the ringer cut-off feature

(authorized by service order), change the
position of the lever associated with the ringer
volume control wheel. With housing of the base
off, remove the screw that holds the lever in
contact with the wheel, shift the lever to the
opposite end of the slot, place the screw in the
hole that was under the lever and tighten.

ISS. D, SECTION 502-321-910CA

4.05 REASSEMBLY
Base

(a) Dress line cord leads and other wiring
away from the housing retaining screw
post on the base of the telephone set.

(b) Locate housing at an angle to the base
as shown in Fig. 8.

(c) Press rear of housing down and towards
the back of the base to engage the housing
latches with the notches in the base.

(d) Push front of housing down, ensuring

that latches remain in notches, so that
the retaining screw enters the tapped post in
the base.

(e) Carefully tighten the screw snugly, with-
out undue force.

(f) Insert a station card number and the re-
tainer window in the well in the base.

Handset
(a) Align the jacketed portion of the handset
cord, which projects-beyond the grommet
and into the handset, so that it will fit the
channel in the transmitter cup assembly.

(b) Dress Receiver Leads Through
Clip To Prevent Interference
With Dial QSKI00AX Set Only.

(c) Slide the two handset sections together so
that the two slots at the grommet end slide
over the two screws in the apparatus section.

(d) Carefully align sections so that the two
serews in the number plate slot will en-
gage the tapped post holes in the other section.

(e) Tighten screws; two in the grommet cut-
out and two in the number plate well.
Tighten the screws snugly without undue force.
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(f) Slide the grommet into the square hole

in the end of the handset housing with
the retaining clip facing the instrument section
of the handset. Fully seat the grommet so that
the clip will engage. The grommet shoulder
should be flush with the surface of the housing.

(g) Insert a station number card and retainer
window into the well on the handset.

Fig. 8

4.06 If unable to dial after completing installa-
tion check line polarity as Touch-Tone
Dial will only function when polarity is correct.

4.07 DIAL RESTRICTION
QSK100AX Telephone Set

(a) Connect IN4384 diode between GN and OR
terminals of the handset.

(b) Assume negative battery is on ring and

ground is on tip of dialing circuit. With the
arrow on diode pointing toward OR terminal,
all lines will be restricted. Reverse tip and ring
of line, or lines, on which dialing is required.
This will remove shunt from across pulsing
contacts on these lines.

(¢) With arrow on diode pointed toward GN

terminal, no line will be restricted. Reverse
tip and ring of line, or lines, on which dialing
is to be restricted. This will shunt pulsing con-
tacts on these lines.

424

MAINTENANCE

5.01 Normal maintenance will involve replace-

ment of the following parts. (See Para.

3.03 for identification of parts.)

® DIAL (QSK100AX Only)

CORDS

TRANSMITTER

RECEIVER

FEET

SWITCHHOOK (See Caution Note)
TRANSMITTER CUP (QSK100AX only)
ASSEMBLY DIAL (includes Transmitter
cup) (QSK2100AX Only)

Caution: Hookswitches and Recall switches
in Contempra telephones must not be burn-
ished, as this destroys the gold plating. Use
bond paper or contact spray. If these
methods fail, replace telephone set.

Dial Maintenance consists only of
determining if the dial is defective.
Do not attempt adjustments of the
dial in the field.

5.02 To replace Rotary Dial:

® See Para. 4.02 for ifistructions on opening
of handset.

® Remove dial leads from terminals located
on transmitter cup.
Remove 4 mounting screws.
Replace dial.

o See Para. 4.05 for instructions on reassem-
bly of handset.

5,03 To replace dial assembly (Touch-Tone).

See Para. 4.02 for opening of handset.

o Disconnect handset cord and receiver leads.

® Remove 1 screw from each side of trans-
mitter cup.

® The dial and transmitter cup assembly may
then be replaced.

® Replace receiver leads and handset cord
wiring.



5.04

5.05

5.06

To replace transmitter:

Open handset (see Para. 4.02).

Remove the 2 screws holding the trans-
mitter cup.

Lift transmitfer cup and replace trans-
mitter.

Close handset. (Para. 4.05).

To replace receiver:

Open handset (see Para. 4.02).

Remove 3 screws holding receiver bracket.
Slide bracket along the leads.

Disconnect and replace receiver unit.

See Para. 4.05 for reassembly of handset.
Finger Wheel

Should finger wheel require replacement,

replace the complete dial as replacement in the
field may result in permanent damage to the dial.
The finger-wheel need not be removed for number
tag insertion.

5.07

ISS. D, SECTION 502-321-910CA

Disc Centre Dial
Insert the NS16750 L2 releaser in the

small hole adjacent to the number 5 hole and pry

dise off.
5,08 Ringer
°

Open base (see Para. 4.02).

Loosen screw in volume control and re-
move ringer mounting screws.

Replace ringer.

Cord Mounting

Mounting cord replacement covered in
Para. 4.02.

Cord (Touch-Tone Handset)

The outer sheath of the handset cord must
be cut back to within 1 inch of the handset
grommet. (see Figs. 9 and 10).

See Tables C and D for base and handset
connections.
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Fig. 10 — Cutting Sheath
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TABLE B — ROTARY

3A
QSKT00AX 1A1 Speaker
Lead Individual Ring TiP Key Phone
Set Wiring Designation | Colour | or Bridged Party Party System System
Ringer Leads R L2 1.2 L2 C C
BK L1 G G L1 L1
S K K K K K
S-R A A A A A
Switchhook S L3 L3 L3 L3 L2
LEADS S-Y L2 L2 L2 G Y
S-BR 8 C C 1.2 G
LINE WIRING
Private & TIP G 1 L1 L2
Party Line RING R L2 L2 L1
Common Battery GRD Y G G G
1A1 Key TIP G L1
System RING R C*
A Y G
Al BK L2
3A Speakerphone TIP G L1
SYSTEM RING R C**
See Notes 1 and 2 Al Y Y
below Table E. AG BL G
LK w 12

* For wall mounted sets, connect the Ring (red) incoming line to Y on terminal strip and strap
Y to C of network using an MIW Cord.

** For wall mounted sets, connect the Ring (red) incoming line to X on terminal strip and strap
X to C of network using a M1W Cord.

TABLE C
QSK100AX
H5QE Cord
Colour Base Handset
G F GN
Y RR Y
BL GN BL
BK R BK
R B R
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TABLE D — TOUCH-TONE

3A
QSK100AX 1A1 Speaker
Lead Individual Party Tip Key Phone
Set Wiring Designation | Colour | or Bridged Ring Party System System
Ringer Leads R 1.2 L2 G X X
BK L1 G L1 11 Li
3 K K K K K
S-R A A A A A
Switchhook S L3 L3 L3 L3 L2
LEADS S-Y L2 12 L2 G Y
3-BR X X X 12 G
LINE WIRING
Private & TIP G L1 L1 A
Party Line RING R L2 L2 L2
Common Battery GRD Y G G G
1A1 Key TIP G L1
System RING R X*
A Y G
Al BK 1.2
3A Speakerphone TP G L1
SYSTEM RING R X
See Notes 1 and 2 Al Y Y
below. AG BL G
LK w L2

* For wall mounted set, connect the Ring (red) incoming line to Y on terminal strip and strap
Y to X using an M1W Cord.

Notes:

TABLE E
QSK2100AX SET
H5QE Cord
Colour Base Handset
G X GN
Y C Y
BL GN BL
BK R BK
R B R

1. For 3A Speakerphone connections, the D6QB line cord is necessary. The black lead should be

insulated.

2. When using QSK100 telephone or QSK2100 telephone set with 3 type speakerphone, make
outgoing calls with handset off-hook and transfer to the speakerphone when dialing is com-
plete. To transfer depress the “ON” button of the 666 type transmitter and hold it down
until the handset is returned to the base.
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Fig. 11 — Schematic for Individual line QSK100AX Rotary Dial
(See Table B for other uses)

*EARLY MODELS MAY HAVE R LEAD

CONNECTED TO L3.
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BELL SYSTEM PRACTICES

SECTION 502-321-911CA
Issue B, April 1972

Bell Canada

Standard

CONTEMPRA — MESSAGE WAITING
QSK 100 BX

1. GENERAL

1.01 The section covers identification, instal-

lation connections and maintenance for the
QSK 100 BX Contempra Message Waiting Tele-
phone.

1.02 This section is reissued to:

® Add Fig. 1.

® Describe the message walting feature.

Include maintenance procedures.

e Update functional schematic.

2. IDENTIFICATION

2.01  The QSK 100 BX Telephone Set is equipped
with a message waiting lamp (Fig. 1).

The red message waiting lamp cap is factory

molded into the housing of the telephone set. The

lamp protrudes through the housing into the

lamp cap.

e
>‘
4
5

100 DV
1

2.02 The QSK X Telephone Set is to be

used with a PBX which provides the mes-
sage waiting feature. It is arranged to receive and
hold a visual signal under control of an attendant
at a PBX. General application for this feature is
in a hotel or motel, however, it can be provided
for any station under the control of an attendant.

Fig. 1 — Contempra — Message Waiting QSK 100 BX

© Bell Canada 1972

Printed in Canada
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3. INSTALLATION

3.01 The connections for the Message Waiting

QSK 100 Telephone Set are shown in
Fig. 2. See Section 502-321-910 for installation of
the Contempra Telephone Set.

432

4. MAINTENANCE

4.01 Replace the message waiting lamp (Kid-5
CM26268) by removing the telephone set
housing and replace the lamp in the socket, For
the maintenance of other components of the Con-
tempra Telepnone Set see Section 502-321-910.



o2 4

CM26268

MOUNTING TERMINAL HOOK RINGER y
CORD STRIP SWITCH DIOA NETHERK iyl
D3G5A ASSEMBLY
10QA DIAL
TP
RECALL SWITCH
RECEIVER
RING TRANSMITTER
GND

Fig. 2 — QSK 100 BX Schematic
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“BPBUBY Ul PRIUNLT
0161 epeue) [°d o

GEY

HAND SET
FI,F4,OR G

MOUNTING RINGER CAPACITOR INDUCTION SWITCH DIAL
CORD BiAL OR BIA 1954 COolL ASSEMBLY 6A 54 (302)
01A 6H,5M(5302)
M/;KSETS
INDIVIDUAL OR BRIDGED (R} % GN (G} L
YN Yoy w
| [ (BR-BL) (BR-BL) BB [
= w) (tw) W
RING (R} Lt Ll vR (R} (R} (R) (R) RJ
(R) (BK1 K (s1 \ (S-R} (s-R) R (8K) (8K) 8K
(BK) (BK) 8K K
() T 1 . !
(BR-Y) (BR-Y) Y
TIP (8) l (v} i (vl +
GRD [£2] L2y
GND ‘APPARATUS BLANK
RING PARTY - ALL CLASSES
., OF SERVICE (BR-BL) WBB ()
TiP (G) e
(Y)} (R) {R)
RING (R L m (5-R) (8K)
L2y 1 (8k) SR
GRD (n (BK) _mmym_LR) (s T
GND X (BR-Y)
Y-BK
TiP PARTY -FLAT RATE ONLY
RING (R) L . si i . . .
Note 1: To permanently silence ringer, connect both red
(Y) and black ringer leads to K terminal.
TIP (G) ,L (v} Note 2: When a G-type hand set is used with the 5302G,
T2y 3 telephone set, connect red and one white conductor of
6RD I (R) e (BK)_(S) T hand set cord to R terminal of induction coil.
GND K
TABLE B
LINE AND RINGER CONNECTIONS
TABLE A
FILTER (OPTIONAL) Individual { Ring Party { ... .
Wire or Lead or All Classes l"p Party
- N ... | Flat Rate
Type Filter Filter Bridged | of Service
i e Filter Lead Termination v
P Leads R L1 L2Y L1
302G 5302G Mounting Cord T BT — ST
. G L2y L1 L2y
in Set - S B -
BK BK of Dial Y Gnd Gnd Gnd
e R L1 ¢
L Ringer Leads —— f—— »—K— —- (—’Ew e
61P Y Y of Dial BK K Gnd K
o8 ) R R E R
or R Filter bracket terminal. Mounting Cord at G G G R
61L Connecting Block et ]
Also, disconnect BR-Y lead Y Y Y Y
ial 2 Ring R R R R
from Y of dial and reconnect Line Wire at - d . ,,}7 —— }d
N i Tip G G G G
to filter bracket terminal. Conmecting Block | ._Z | ~ e
i Grd Y Y Y

Fig. 1--302 G, Telephone Sets
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502-510-100CA
Issue F, July, 1970

Beil Canada

Standard

TELEPHONE SETS
500 AND 554 TYPES
IDENTIFICATION, INSTALLATION AND MAINTENANCE

1. GENERAL

1.01  This section is reissued to:

o Up-date information and include adden-

dum.

® Delete reference to Touch Tone Sets
covered in a separate section.

® Add Maintenance information from
Section 502-510-300 which is hereby
cancelled.

1.02 Selection is covered in the following sec-

tions: Station Sets, Common Battery,
Selection for General Use and Station Sets, Selec-
tion for Specific Uge.

1.03 Selection of station apparatus for 1A and

1A1 key telephone systems is shown in the
section covering connections for the particular
telephone set.

1.04 Description of telephone set components,

(i.e., handsets, ringers, networks, and
equalizers) may be found in sections pertaining
to these items.

1.05 Code numbers, such as 500CR/DR, cover
both manual and dial versions of each
type of telephone set. This permits converting
from dial to manual or manual to dial without
changing the code marking. The letter R has been
added to indicate that the sets are equipped with
spring handset cords. (The R marking has been
discontinued on sets of later manufacture).

2. IDENTIFICATION

2.01  The 500- and 554- type telephone sets are
for use in common battery areas, manual
or dial.

2.02 All parts of the set enclosed by the housing,

including the network, line switch (switch-
hook), dial, ringer, tube, and cords are mounted
on the metal base. The plungers are part of the
housing assembly. The housing is fastened to the
base with two special round head captive machine
screws with lockwashers and can be replaced
easily. The network and line switch are riveted
to the baseplate and are not to be replaced in the
field.

2.03 The 425B Network has been replaced by
later models which are identical except

that they have additional screw terminals. The

later type networks provide for equalization.

Fig. 1 — 500DR Set, Exterior

© Bell Canada 1970

Printed in Canada.
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2.04 The card-operated line switch (switch-
hook) uses bifurcated springs which are
protected by a plastic cover. Since G-type hand
sets are too light to operate the switch directly,
the necessary force is furnished by a coil spring
which is opposed by the contact springs. The
handset weight, through lever arms, is required
to overcome the force differential between the
coil spring and the contact springs.
2.05 All 500-type tlelephones are furnished
with a 7-type dial. Where required the
dial may be replaced, in the field, by an ap-
propriate coloured 95B apparatus blank.

Fig. 2 — 425E Network

2.06 All 500- and 554- type sets are manufac-

tured with C4A ringers. The volume of
these ringers may be adjusted to one of four
levels. (See Fig. 3). A modification can be made
to provide bell cutoff when authorized by a Ser-
vice Order.

2.07 Provision has been made to mount either
a 426A or 425A electron tube to care for

conditions of excessive power induction.

2.08 A code and an assembly date are stamped
on the base of each set as shown in Fig. 3.
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Fig. 3 — Base of 500-Type Set

P-338886 TERMINAL
STRIP ASSEMBLY

Fig. 4 — Terminal Strip

2.09 Design Features.

(a) The 500 DR is the basic single line set.

(b) The 500MR telephone set is equipped with

a 4-conductor mounting cord and terminal
strip (Fig. 4). It is used when a single line sta-
tion installation is required with a 1Al key
telephone system. The set may also be used
at installations which require the ringing circuit



to be brought separately through the mount-
ing cord. The 500MR telephone set is supplied
wired for use with the 1A1 key telephone sys-
tem. Wiring options provide for the ringing
circuit to be brought separately through the
mounting cord.

(¢} The 500FR and 500FRN telephone sets

are equipped with a plunger switch and
are wired to avoid interference with the dial-
ing or talking of another customer on a divided
code ringing line. (See Fig. 5). When the hand-
set is lifted to make a call, only a low-loss re-
ceiver circuit is bridged across the line. When
it is found that the line is not busy or when an
incoming call is to be angwered, pulling up the
left plunger operates the plunger switch and
closes through the talking and/or dialing cir-
cuits. Replacing the handset restores the tele-
phone set To normal, Instructions are in English
on the 500FR telephone set and in French and
English on the 500FRN telephone set.

Fig. 5 — 500FR Set

(d) The 500UR sets are equipped with a 584C

key and resistor to provide a night light
feature with the handset resting in the cradle.
When the key is turned to the ON position, the
lamp is illuminated at reduced brilliance
through the addition of a series resistor in the
dial light circuit. When the handset is lifted
from the cradle, the switchhook contacts shunt
the night light switch and resistor, and full bril-
liance is obtained from the lamp. With the 584C
key in the normal position, illumination is pro-
vided only when the handset is removed from
the cradle. (See Fig. 6). A 6-to 8-volt ac power

iSS. F, SECTION 502-510-100CA

supply must be provided by means of a trans-
former to light the dial lamp.

(e) The 500WR/YR telephone sets are equip-

ped with a lamp to provide a message-
waiting feature (see Fig. 7). They are arranged
to receive and hold a visual signal under control
of an attendant at a PBX. General application
for this feature is in a hotel or motel; however,
it can be provided for any station under the
control of an attendant. The message-waiting
lamp cap is red or amber with a metal insert
which provides tongs for engagement with re-
taining rings in the housing. The lamp is a GE
NE 51 which protrudes through the houging
into the cap. The lamp cap assembly is LP-11E-
100 or #26XP281193 (amber). The words
MESSAGE WAITING PHONE are stamped on
the bottom of all 500W/YR telephone sets.

Fig. 6 — 500UR Set

Both 500WR (without dial) and 500YR (with
dial) telephone sets, are available on order.
However, when advantageous, these sets may
be converted to include a dial, and vice versa,
in the field.

(f) The 554-type telephone set is designed for

wall mounting. With the exception of the
switchhook, components are interchangeable
with components of 500-type telephone sets.
(See Figs. 9 and 10). The housing of the 554-
type telephone set is designed as a handset
hanger (see Fig. 8).
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The switchhook on coloured 554-type telephone
sets is chrome plated (P-12E433) and the dial
is a 7C that matches the set. Black 554-type
telephone sets of current manufacture have a
(P-96B637) black plastic switchhook and a
black 7C dial. The black plastie switchhook and

black 7C dial are also provided on certain re-
paired sets. The (P-96B637) switchhook and
black 7C dial have replaced the chrome switch-
hook and 7D dial that were provided on black
554-type sets.

Fig. 7 — 500YR Set

Fig. 8 — 554-Type Set, Housing Handset Rest Fig. 9 — 554BR Exterior
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SWITCH HKOOK
(SEE NOTE)

GIAR R G3AR
HAND SET

NOTE: THE TYPE OF SWITCHHOOK
AND DIAL ARE COVERED IN
PARA. 2.09 (7).

W Area
cope 3

R 555-8642

BIAL
(SEE NOTE}

Fig. 10 — 554BR Set, Interior

C4A
RINGER

RINGER VOLUME
CONTROL

NETWORK

Wt om0

Loup

RING ASSEMBLY
P 347300 (BLACK) ~——ry.
P-17A422 (COLOURED)

Fig. 11 — 500-Type Set,
Housing Assembly

Z P-467742 SCREW
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3. INSTALLATION

(a) Housings:

()

442

(1) The housing on all 500-type desk sets

is secured to the base by two captive
mouting screws with lockwashers under
the head (see Fig. 11).

(2) To remove housing on wall-type tele-

phone sets, push inward on tab of snap
fastener located in the cord slot and, while
the tab is depressed, lift the lower part of
the housing outward and upward, releas-
ing fastener catch and disengaging latch
opening assembly (see Fig. 12 and 13). To
replace, slip housing over switchhook and
dial, engage the latch spring assembly,
then press firmly on lower part of houging
to engage snap fastener and catch (see Fig.
14).

Mounting Wall Sets:

(1) Several holes are provided in the base-

plate for more flexibility in mounting
to minimize backboard use. The telephone
set may be mounted directly over a conduit
outlet box. (See Fig. 15).

(2) Early production sets have a baseplate

which does not provide the proper hole
arrangement for fastening directly to con-
duit outlet boxes as shown in Fig. 15 there-
fore when required, drill two holes on the
baseplate as shown in Fig. 16, using a No.
17 drill point of an Automatic B Pugh-Drill.
An alternate method is to mount the set
with wall serew anchors of proper size
using the mounting holes at the top and
bottom of the basgeplate.

(3) Refer to appropriate Section for infor-

mation on fasteners suitable for
mounting wall-type sets directly to wall
surfaces,

TAB OF SNAP FASTENER

Fig. 12 — Wall-Type Telephone Set,
Method of Removing Housing

F—wIRe sLOT
SNAP FASTENER
CORD SLOT

N

Fig. 13 — 554.Type Set, Cover Interior

PUSH TO RELEASE

LaTcH—""

1
sPRING . ¥

Fig. 14 — Wall-Type Telephone Set,
Method of Replacing Housing
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A/B
556
o @ 3 o @
o o 6 >
e o.l‘ll-. « O @ © 9D
1 ]
‘C@ ,.@ . 9

L -
- LI o £
Ty S

Fig. 15 — Present and Early Production
Baseplates

CENTRE _inE
~ OF Base PuaTE
P

D

‘ —— |
Fig. 16 — Early Production 554 Tel. Set Baseplate Fig. 17 — 500-Type Housing with 958
Mounting Holes Drilling Location Apparatus Blank Exterior

443



SECTION 502-510-100CA

(c) Mounting Cords:

Spade tips or skinned wires should
contact only the terminal to which
the connection is made. Electrical con-
tact with the metal tab of the network
housing may cause the exposed dial
finger stop or handset hook on wall sets
to become energized with ringing volt-
age or de line voltage.

Dress cord leads to avoid interference
with moving parts and ringer gongs.

Three conductor mounting cords may be given
a twist (after terminating) before anchoring,

to prevent slack from touching ringer gongs.

(d) Apparatus Blanks: Figs. 17 and 18 show
front and rear views of the 95B apparatus
blank agssembly in a 500-type desk set. Figs. 19
and 20, show assembly of the 95B apparatug
blank in a 554-type set. Note that bracket posi-
tion is inverted when used on 554-type sets.

SELF-TAPPING
FiL HD SCREWS

#6-20 X 5/16

CLAMPING BRACKET

SCREW HOLE USED
WHEN MOUNTING

APPARATUS BLANK
TO WALL-TYPE
TELEPHONE SET

958 APPARATUS

BLANK

Fig. 18 — 500-Type Housing with 95B
Apparatus Blank, Interior

P-13A371 BRACKET

P-18A126 PLATE

SCREW RHM STEEL
138-4 x 112
ZINC PLATED

Fig. 19 — 554-Type Housing with 95B
Apparatus Blank, Exterior
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SCREW, SLOTTED,

SELF-TAPPING, STEEL
138-40 X 1/2
ZING PLATED.

Fig. 20 — 554-Type Housing, Interior

(e) Ringer:

(1) Two washer head mounting screws
placed through rubber grommets hold
the ringer on base of set (see Fig. 21).

P-43A456 MOUNTING SCREWS

Fig. 21 — 500-Type Set, Ringer Assembly

(2) The ringer volume-control lever in the

554-type telephone sets is riveted at
one end to the base of the set (see Fig. 22).
In the 500-type telephone set, the ringer
volume-control agsembly is part of the
ringer.

(3) Cord leads should be dressed to avoid
interference with moving parts and
ringer gongs. On the 500-type set, anchor
the mounting cord beneath the stay hook
in the right rear corner of the base to pre-
vent interference with the ringer gong.

(f) Handset: All 500 and 1500 series tele-

phone sets are equipped with G-type hand
sets. The handsets may be replaced by a hand-
set containing an amplifier such as the G6AR
hand set for customers with impaired hearing
or the GTAR for customers with impaired
speech. A G8QLA handset can be used in noisy
locations.
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RINGER VOLUME
CONTROL

Fig. 22 — 554-Type Set, Ringer
Volume-Control Lever

4. MAINTENANCE 4.04 Check line and ground terminations before
determining trouble causes from Table A.

4.01 Inspect exterior and interior of the sets for

obvious defects such as loose, displaced, or
broken parts. Check also for obstruction of mov-
ing parts or the presence of foreign matter that
may interfere with the proper operation of the
set.

4.02 A KS-8035 Friction Pad is available for

use on telephone sets equipped with leather
feet. The pad has adhesive on one side which is
covered by a removable fabric.

4.03 If it is necessary to instruct a customer in

a method of cleaning his telephone set, sug-
gest wiping with a cloth slightly dampened in a
common household detergent. The set should then
be immediately dried by wiping with a clean cloth.
The customer should be warned not to allow ex-
cessive moisture to penetrate the dial, receiver,
transmitter and switch-hook areas. Under no ecir-
cumstances should any other type of cleaning
agent be used to clean a telephone set. Many wax
and cleaning agents contain silicone oil which
will damage plastic housing and set components. Fig. 23 — 500-Type Set Showing Tube Mounting




TABLE A
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TROUBLES, PROBABLE CAUSES, AND CORRECTIVE MEASURES

Trouble Probable Cause Corrective Measure
Ringer disconnected or incor-
. . Connect correctly.
rectly wired in set.
trol i - . ol
Volume C(.HT rol wheel in cut Move control wheel to ring position.
off position.
Open winding. Replace ringer.
Metal particles in armature Remove with Scotch tape or approved
Bell Does Not Ring gap. equivalent.

Open tube.

Short-circuit yellow and black tube leads. If
ringer operates when ringing voltage of
correct polarity is applied, replace tube.

Bell Too Loud

Volume control wheel in
wrong position.

Move control wheel to softer position and
advise customer on proper use.

Bell Too Soft

Volume control wheel in
wrong position.

Set on sound-absorbent
material.

Cord touching gong.

Move control wheel to louder position and
advise customer on proper use.

Place set on hard surface.

Dress cord properly.

Bell Taps While Dial-
ing or Operating
Switch

Incorrect wiring.

Check mounting cord and ringer connections.

Loose gong.

Tighten screw as required.

Bell Rings When
Other Party Is
Called : Cross Ring
or False Ring

Incorrect wiring.

Check mounting cord and ringer connections.

Biasing tension too low.

Place bias spring in high tension noteh. If
ringer still cross-rings, replace ringer.

Bell Keeps Ringing
When Handset Is
Removed

Open handset cord or dial
pulse contacts.

Replace handset cord or dial.

Defective network or open
set wiring.

Replace set.

Line contacts on switch do not
close.

Check switch cover and ears. Ears should
fit into notches.

No Dial Tone
or Set Dead

(Continued on
Page 12)

Open mounting cord or hand-
set cord.

Replace cord.

Defective receiver unit or
varistor shorted.

Replace receiver unit.

Dial pulse contacts open or off-
normal shunt contacts
closed.

Replace dial.
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TABLE A (Cont)

TROUBLES, PROBABLE CAUSES, AND CORRECTIVE MEASURES

Trouble

Probable Cause

Corrective Measure

No Dial Tone
or Set Dead

Open induction coil.

Replace telephone set.

Switch contacts do not
operate.

Check switch cover for proper installation.

Dial pulse contacts do not
open.

Replace dial.

Dial Tone
Dial filter capacitor shorted. Replace telephone set.
Loud Clicks While Dial off-normal shunt contacts .
. e Replace dial.
Dialing do not close.

Cannot Hear

Open or shorted receiver unit
or handset cord.

Replace receiver unit or handset cord.

Dial off-normal shunt con-
tacts closed.

Replace dial.

Open induction coil or
network.

Replace telephone set.

Switch receiver contacts do
not open.

Check switch cover for interference.

Cannot Be Heard

Defective transmitter or
open handset cord.

Replace transmitter or handset cord.

High Sidetone

Defective sidetone balancing
network.

Replace telephone set.

Dial Lamp Does Not
Light

Lamp burned out.

Replace lamp.

Transformer plug is out of
receptacle.

Replace plug.

Defective trangformer.

Replace transformer.

No power at ac receptable.

Check with customer for possible blown fuse
or for a power-control switch.

405 Electrical Maintenance

(a) Tube Assembly

® 425A, 4-element tube may be substituted
for 426A, to care for cases of excessive
power induction. See section on inductive

noige.

¢ Tube assembly is held to base of set with
single screw (Fig. 28).

® Wall type telephone mounting is shown

in Fig. 24,
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4.06 Mechanical Maintenance:

(a) Plungers

® Should move freely throughout entire
travel without binding or squeaking.

® Accessible when handhold cover is re-
moved (Fig. 25).

® (Clean with KS8-2423 cloth moistened with
KS-7860 petroleum spirits and lubricate
with a No. 2 or softer graphite pencil.
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SWITCHHOOK l

P-43A106
SCREW

426A
TUBE

7-TYPE DiAL

A25-TYPE ___ /
NETWORK

C4A RINGER

Fig. 24 — Wall Type Telephone
Showing Tube Mounting

@ Replace housing if plungers do not move with a No. 2 or softer graphite pencil
freely after cleaning and lubricating. (Fig. 26 and 27).

W

(b) Plunger Switch Assembly

@ If left-hand plunger fails to lock when
pulled upward to extreme position, re-
place set.

® No field maintenance shall be performed
other than cleaning.

(c) Operating Bracket Switch Assembly

® Should function throughout entire travel
without binding or squeaking.

e (lean bosses on operating bracket arms,
spring anchor points, operating bracket,
and shaft bearing points with KS-2423
cloth moistened in KS-7860 petroleum
spirits and lubricate bearing surfaces

Fig. 25 — Handhole Cover
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(d) Switch Contacts

(e)

(1) Line Switch: Remove line switch cover

by depressing slides between thumb
and index finger and tilting cover up and
away from mounting. Clean contacts with
265C tool.

(2) 584C Key (500U and 501U telephone
sets only) — clean contacts of key
with 265C tool.

Switchhook Assembly

(1) Do not perform any field maintenance

other than replacing cover and clean-
ing contacts, except as noted in 4 to 6
below.

(2) Remove switchhook cover by depres-
sing sides between thumb and index

finger and tilting cover up and away from

mounting (Fig. 81).

(3) Replace set if any other trouble is en-

countered in switchhook assembly, ex-
cept as noted in 4 to 6 below.

Hookswitch Operating Card

450

(4) Some trouble has been experienced

with breakage of the operating card
on wall mounted telephones and to a lesser
extent on desk telephones. A new card P-
339685 has been developed to reduce this
trouble. The new card, which ig easily iden-
tified because of its white colour, is now
used on all 500-type telephones of new
manufacture.

(5) When breakage occurs on wall mount-

ed telephones or desk telephones with
multi-conductor cords it will generally be
found more economical to change the
broken operating card than to replace the
telephone, No attempt shall be made to re-
place stationary cards in the field.

(6) A visual inspection, before removal of

the broken card, will reveal the place-
ment of the springs in the card fingers.
Exercise care when removing broken card
and placing new card. Do not bend or de-
form the contact springs. Examine the

(f)

out.

" Fig.

BEARING
SURFACES

assembly for correct contact sequence be-
fore replacing switch cover. If contact
springs are damaged or stationary card
is broken replace telephone.

Dial Light: to remove, turn lamp cap and
lamp counterclockwise (Fig. 28) and lift

500NN/PN

® When operator rings, with the special
cord, lamp lights.

BEARING
[ sURFacES

26 — Operating Bracket Switch Assembly
500 Type Telephone Sets

Fig. 27 — Handset Hook Assembly
554 Type Telephone Sets
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® These telephones require an 1820A Lamp (g) Dial Assembly (Fig. 30) : The dial is at-
and a 26-XP28-1196 Lamp Cap As- tached to the dial mounting bracket with
sembly. two or three screws. The current-type dial brac-
500U ket assembly does not have a front mount-

ing attachment.
® When handset is lifted the dial lamp

should light. With the 584C key (see CARD HOLDER

Fig. 29) turned lamp should light. If not @ PARTS GROUP
see Table A and check line switch or key = P-298106.
contacts.

Lamp Assembly Shown in Fig. 28.

LAMP CAP
ASSEMBLY
P-80F300 WERF

&

MAZDA ————f—j
LAMP GE 46 -

Fig. 30 — Dial Assembly

(h) Other Components: For maintenance of
handsets, dials, and ringers refer to the
sections covering these components.

Fig. 28 — Lamp Assembly, 500UR Set

584C KEY

Fig. 29 — 584C Key Fig. 31 — Removing Switch-Cover Assembly
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502-510-121CA
Issue C, July 1970

Bell Canada

Standard

TELEPHONE SETS
1500 (M.D.), 1554 (M.D.), 2500 & 2554
IDENTIFICATION, INSTALLATION, AND MAINTENANCE

1.01  This section is issued to include all general
purpose TOUCH-TONE dial desk and
wall-type, telephone sets in one section.

1.02 This section contains information formerly
found in Sections 502-510-100 and 502-510-300.

2. IDENTIFICATION

2.01 The difference between the 1500 and 2500

Type Sets is that the 1500 is equipped with
a 10 button TOUCH-TONE® Dial while the 2500
hag a 12 button TOUCH-TONE® Dial. All other
features exist in both sets.

2.02 The 2500 and 2554 Type TOUCH-TONE

Telephone Sets supersede the 1500- and
1554-Type TOUCH-TONE Telephone Sets which
are Manufacture Discontinued.

2.03 The 2500- and 2554-Type Sets are equip-

ped with the 12-button (385 type) TOUCH-
TONE dial. The extra buttons, one marked with
an asterisk (*), the other with a number sign
(#), are located respectively to the left and right
side of the “0” button.

2.04 These extra buttons are operational but
their application, at this time, is restricted
to end-to-end signalling.

2.05 Sets equipped with 12-button (35 type)

TOUCH-TONE Dials are directly inter-
changeable with sets equipped with 10-button
25 type) TOUCH-TONE Dials. No additional
wiring is required.

Fig. 1 — 2500 Type Telephone Set

2.06 The 1500- and 1554-Type Sets are equip-
ped with 25-Type TOUCH-TONE Dials.

1500 TOUCH TONE Telephone Set

2.07 The 1500-Type TOUCH-TONE Set (Fig.

2) is basically the same as the 500-Type
Set except that the dial mounting bracket and
set housing have been modified to accommodate
the 25-Type TOUCH-TONE Dial. The dial assem-
bly contains a line powered oscillator which
generates two frequencies when a button is de-
pressed. These frequencies are transmitted to the
central office which must be equipped with a
converter,

© Bell Canada 1970

Printed in Canada.
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TABLE A
COLOUR
HOUSING, HANDSETY, CORD
AND FACEPLATE

MATCHING FACEPLATE COLOUR COORDINATED COLOUR
Black (—03) Charcoal (—170)
Ivory (—>50) Muted Ivory (-—80)
Green (—>b1) Light Green (—71)
Red (—53) Muted Red {(—69)
White (—53) Light Gray (—13)
Light Beige (—60) Muted Beige (—75)

Fig. 2 — 1500 Type Telephone Set

The converter accepts the oscillator sig-
nals and translates them into a 2-out-of-5 code
for crossbar offices or dial pulses for step-by-step
offices.

1554 TOUCH-TONE Wall Telephone Set

2.08 The 1554 Wall Telephone Set (Fig. 3) is
the TOUCH-TONE version of the 554
Telephone Set.

2.09 Application: CO, PBX, 1Al and 1A2 Tele-
phone System Line Circuits. Fig. 3 — 1554 Wall Telephone Set

Note: The 2554 Wall Telephone Set uses
the same base and housing but is equipped
with a 35-Type TOUCH-TONE dial.

2.10 Colour

e Sets are furnished in standard telephone 3. INSTALLATION

apparatus colour as shown in Table A. Use standard procedures.
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4. MAINTENANCE

4.01 Maintenance procedures for the 1500- and
2500- Type Sets are similar to those for
500-Type Sets.

(a) Maintenance of the telephone sets consists

of cleaning exterior surfaces, burnishing
and adjusting key contacts, and replacing de-
fective components.

can be cleaned with a clean KS-2423 cloth
moistened with water. Do not use scouring
powders or cleaners. Replace coloured sets if
cleaning procedures do not result in a satis-
factory appearance.

(c) Inspect exterior and interior surfaces of

the set for obvious defects such as broken,
loose, or displaced parts. Check for obstruc-
tion of moving parts or the presence of foreign
material that may interfere with the proper
operation of the set.

(d) Check line and ground terminations and
wiring dress before proceeding with
maintenance procedures.

(e) Maintenance of handsets, dials, and ring-
erg is outlined in sections covering these
components.

(f) Networks and line switch assemblies are

riveted to the baseplate and no attempt
should be made to replace them in the field.
If defective, replace complete telephone set.

Plungers

4.02 Plungers should move freely throughout
entire travel without binding or squeaking.

They are accessible from the underside of the

housing when the handhold cover is removed.

Do not perform any field maintenance
other than replacing cover, cleaning
contacts, and lubricating bearing
points.

4.03 Remove switch cover by depressing sides
between thumb and index finger and
tilting cover away from mounting.

iSS. C, SECTION 502-510-121CA

BEARING SURFACES

SPRING ANCHOR POINTS

BOSS

Fig. 4 — Line Switch Assembly

4.04 The operating bracket assembly should

function without binding. To eliminate
any binding or squeaking, clean bosses on oper-
ating bracket arms, spring anchor points, oper-
ating brackets, shaft bearing points, and pins
with a KS-2423 cloth moistened with KS-7860
petroleum spirits. Lubricate bearing surfaces
(Fig. 4) with a No. 2 or softer graphite pencil.

Dial, 25 and 35 Type

4.05 If no tones are heard when a dial button
is depressed, check line polarity.

Do nrot attempt repair of TOUCH-
TONE® dials in the field. Replace dial.

The 25 or 35-Type Dial will function
only when the orange-black dial lead is
negative (—) and the green lead is
positive (+).

4.06 To check dial, place receiver to the ear.

Two tones should be heard when any but-
ton is depressed. Dial tone should break when
button is released.

4.07 If no tones are heard, check line polarity

to the dial. If line polarity is correct, re-
place dial. Use a 1011 Type Test Set across line
terminations to test other components in the
telephone set.
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4.08 A modified dial bracket and terminal
strip associated with the 25-Type Dial in
the 1500 Telephone Set, is shown in Fig. 5.

DIAL
BRACKET

P-25E845
TERMINAL
STRIP

Fig. 5 — 1500 Telephone Set, Interior
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5. REPLACEABLE APPARATUS
(Refer to Table B)

REPLACEMENT COMPONENTS

TABLE B

COMPONENT 2500D 1500D
Dial 35A3 or 36Q3A | 25A3
Faceplate PR972* R6D5*
Housing P-83A3*
Number Card Window P-896334
Ringer C4A
Mounting Cord D3BN*
Set Hand G3AR*
Cord, Set Hand H4CJI* B

*Add 2 Digit colour code see Table A.

501  Number Card Holder: To remove the
number card holder use the K3-16750 Type
Releaser.
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