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1. GENERAL

SCOPE

1.01 This specification, together with the

supplementary information listed herein,
covers the equipment design requirements for the
engineering, manufacturing, and installation of a
T1 carrier system.

1.02 This specification is reissued to:

(a) Add torque requirements for the L and
T options on the 201-type repeater.

ISS 3, SECTION 801-523-150

(b) Correct the headings in Fig. 9, and add
Fig. 34A and B, Fig. 35, and Fig. 36.

(¢) Add information, under a minor heading, to
the D. 206-Type Office Equipment for
Repeatered Lines.

(d) Add physical description and equipment lists

for the J98710P line error detector, the
J98T710R quasi random signal source, and the
J98710S span fault locator.

(e) Convert this specification from the AA
number to the 9-digit number (AA388..123
to 801-523-150).

DESCRIPTION

1.03 The T1 carrier system is a 24-channel,

transistorized, time division, pulse code
modulation (PCM) transmission system. It is
applicable to short haul trunks; principally direct
office trunks, tandem trunks, toll-connecting trunks,
PBX trunks, and foreign exchange lines. The
system is intended primarily for use in the larger
metropolitan areas and should be most economical
for large, fast-growing cross sections. The terminals
for the T1 system are known as D1-type banks.
Built-in signaling is provided, and the transmission
quality of the carrier channels is adequate for
signals generally expected in the switched telephone
network. Interoffice transmission is on a 4-wire
basis; namely, one nonloaded exchange cable pair
free of bridge taps and build-out capacitors for
each direction of transmission. Regenerative pulse
repeaters are required, nominally spaced at 6000-foot
intervals, corresponding to H load coil spacing.
Line repeaters are powered from central office
batteries over the carrier signal pairs.

A. D1 Channel Bank

1.04 The D1 channel bank converts the continuously

changing voice and signaling information of
24 outgoing channels into a single train of PCM
pulses, and at the receiving end reconverts the
train of PCM pulses into a close approximation of
the original signals. Since the pulses represent
coded information, the signal is specified completely
by the presence or absence of pulses in specific
time slots. With the exception of a miscellaneous
alarm and filter panel on each bay, all the circuits,
including all but one of the power supplies, are
packaged as plug-in units. - Plug-in channel units
are provided to accommodate the more common
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signaling systems such as dial pulse, revertive
pulsing, and E and M lead signaling. The D1 bank
bays are shop-wired and accommodate three banks
per 11-foot 6-inch bay and double 7-foot bay, and
two banks per 9-foot bay. Complete equipment
arrangements and installation requirements for the
D1 bank are described in Specification J98711
(801-438-151). ‘

B. Repeatered Lines
General

1.05 The T1 carrier system is designed to use

the existing cable plant. Cable counts, main
distributing frame (MDF), terminations, and splicing
generally need not be changed. Pairs assigned
for PCM use must be unloaded, however, and no
bridge taps, build-out capacitors, or any other
serious impedance discontinuities can be tolerated.
Combined trunk and subscriber cable and mixed
sizes and gauges should be avoided. Existing load
points should be used for repeater locations, if
possible. On heavy routes auxiliary manholes may
be required to house repeater apparatus cases.

Cable Usage

1.06 A single-cable sheath may be employed for

2-way operation, but the number of systems
that can be accommodated in this fashion depends
upon the size of the cable and upon how well unit
integrity has been maintained. Color groups should
always be spliced to the same color groups, and
bad pairs should not be made good by splicing to
other color groups. Thus, while the existing cable
plant may be used, it is desirable to use the most
recently installed cables wherever possible, particularly
for one-cable operation. Near-end crosstalk is the
major limitation in how many 2-way systems may
be accommodated in a cable sheath, and thus the
two directions of transmission must be segregated
to separate splicing groups within the cable. It is
believed that 25 systems can be accommodated in
nearly all cases with maximum repeater spacings,
and that as many as 200 systems are possible in
a new 900 pair cable using nonadjacent splicing
groups. '

1.07 For large installations, the two directions

of transmission should be segregated to
separate cable sheaths. This is called two-cable
operation. Since each repeater includes two separate
regenerators, two-cable operation implies that
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systems are treated in pairs and each repeater
services two systems or 48 channels in one direction.
It is most desirable to determine at the time of
the original installation whether one- or two-cable
operation will best serve the long-term growth
pattern of the route. It is possible, although it is
not easy, to convert a route from one- to two-cable
operation. ’ '

Apparatus Cases

1.08 Repeaters for manhole installation are to be

housed in 466A, 466B, 466A2, or 466B2
apparatus cases (see Fig. 1A and 1B). These cases
accommodate 25 repeaters and are 10 inches in
diameter by 28 inches in length excluding the cable
stub. The 466A and 466A2 cases have single-piece
steel covers which slide off to provide access to
the repeaters. The 466A has a hot-dipped galvanized
underlayer and is painted black inside and out.
The 466A2 has, in addition to the standard hot-dipped
galvanized finish, a 0.015- to 0.018-inch coating of
zine applied by the flame-spray process for increased
resistance to corrosion. The case is then painted
black inside and out. This case is intended for use
in manholes in which severe corrosive atmospheres
are known to exist. The corrosion resistance of
this case is improved by a factor of four compared
to the standard hot-dipped galvanized cases. The
466B and 466B2 cases are similar to the 466A and
466A2, respectively, except that the covers are
made in two pieces and are intended for use in
manholes where space limitations do not allow
sufficient room for the single-piece cover to be
removed.

1.09 Repeaters used in systems in which protection

from lightning surges is needed are to be
housed in 468-type apparatus cases (see Fig. 2
and 3). The 468A, 468B, 468A2, and 468B2
accommodate 25 repeaters and are 11-1/2 inches in
diameter by 28 inches in length excluding the cable
stub. The larger diameter allows extra space for
the necessary lightning protector blocks and the
repeater secondary protection networks. The
secondary protection networks were originally
provided as 4037-type networks to be used in
conjunction with 201-type repeaters. This network
(P-42H177 or P-42H178) is now incorporated as
part of the 205-type repeaters. In the first instance,
the 201-type repeater is plugged into the 4037-type
network and the assembly is, in turn, plugged into
the apparatus case. In the second instance, the
205-type repeater includes the function of the
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Fig. 1B—466-Type Apparatus Case (Cover Removed)

4037-type network and is plugged directly into the
apparatus case. The 468A cases has a single-piece
steel cover with a hot-dipped galvanized underlayer
and is painted black inside and white outside. This
apparatus case is intended for manhole installation
as well as pole-mounted installation. The 468A2
has, in addition to the standard hot-dipped galvanized
finish, a 0.015- to 0.018-inch coating of zinc applied
by the flame-spray process for increased resistance
to corrosion. This case has a black painted finish
inside and out and is intended for use only in
manholes in which severe corrosive atmospheres
are known to exist. The corrosion resistance of
this case is improved by a factor of four compared
to the standard hot-dipped galvanized cases. The
468B and 468B2 apparatus cases are similar to the
468A and 468A2 cases, respectively, except that

the covers are made in two pieces and are intended
for use in manholes where space limitations do not
allow sufficient room for the single-piece cover to
be removed. The 468C and 468C2 are similar to
the 468A and 468A2, respectively, except that they
accommodate only five repeaters and are only
9-1/2 inches in length excluding the cable stub.

Note: Only white apparatus cases may be
used for pole mounting; namely, the 468A or
468C, in order to reduce the possibility of
overheating repeaters inside the apparatus
cases.

1.10 Since it is expected that most of the cables

used for T1 repeatered lines will be
pressurized, each apparatus case is provided with
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Fig. 2—468A or B Apparatus Case
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Fig. 3—468A or B Apparatus Case (Cover Removed)

the necessary gas plugs, valves, and bypasses to
keep it under pressure when the case is closed
and to cut off the air supply when the case is
open to prevent loss of cable pressure.

1.11  All apparatus cases, except the 468C and

468C2, normally come with a 10-foot stub
cable of one hundred and four 22-gauge pairs to

Page 6

provide 50 pairs in and out; two pairs for order-wire
use, a pair for fault location, and one spare pair.
For one-cable operation, each apparatus case serves
a maximum of 25 two-way systems; while for
2-cable operation, each apparatus case serves a
maximum of 50 one-way systems. Units of 50
pairs should be unloaded and spliced at the time
an apparatus case is installed. The 468C and
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468C2 cases come with a 10-foot stub cable of
fifteen 22-gauge pairs to provide five pairs in and
out; two pairs for order-wire use, a pair for fault
location, and two spare pairs. Where the repeater
cases are located at a load point, pairs not required
immediately for T1 carrier use may be made
continuous for voice frequency (VF) transmission
by plugging new load coil cases (180A1 coil case)
or jumpers (904A connector assembly) into the
repeater slots. Unused pairs need not be connected
through. In addition, a 162A adapter is available
to plug into the repeater slots for access to the
cable pairs. The 162A adapter is shown in Fig. 4.

Fig. 4—162A Adapter

Repeater Spacing

1.12 The repeaters are designed for a nominal

spacing of 6000 feet for 22-gauge conductors.
The first repeater away from a central office must
be on shorter spacing, 0 to 4500 feet out from
the office. The shorter spacing is required because
of the high level of impulse noise generally found
in such locations. Since the repeaters are designed
for nominal 6000-foot spacing for 22-gauge cable,
it is necessary to build out the line where the
spacings are shorter. A series of line build-out
(LBO) networks, coded 836A to M, available in
2.4-dB steps, are provided for this purpose. These
networks and their cable losses are shown in
Table A. The networks are provided with screw
terminals which engage contacting slots in the

ISS 3, SECTION 801-523-150

TABLE A

LINE BUILD-OUT NETWORKS

LOSS AT 772 KHZ

CODE

DB
836A 0
836B 2.4
836C 4.8
836D 7.2
836K 9.6
836F 12.0
836G 14.4
836H 16.8
836J 19.2
836K 21.6
836L 24.0
836M 26.4

printed wiring boards in the repeaters. This
arrangement permits removal and insertion of the
LBO networks with a minimum of effort. Two
networks are required for each line repeater
(201 type) which will be assigned on the basis of
transmission measurements made immediately after
the repeater apparatus cases have been installed.
It is expected that systems of lengths up to more
than 50 repeaters in tandem will perform satisfactorily.

Span Concept

1.13  To provide complete flexibility in engineering

T1 carrier systems, the interoffice repeatered
lines should be developed on a span basis as shown
in Fig. 5. This arrangement requires the routing
of repeatered lines through intermediate offices in
order to permit proper powering of the spans. In
some instances, these intermediate offices also may
be terminal points. All spans terminate on a
repeater bay which is also provided with cross-connecting
facilities that permit flexibility in assignment of
lines. Spare lines are also treated on a span basis
in the same way as the regular lines. Since the
spare lines terminate in the same manner, they
can be patched into a failed line by using a
single-patch cord at each end inserted into the
jacks that are associated with each repeater. These
facilities are the same in every repeater bay,
whether it is located in an intermediate office or
a terminal office. Span lines are powered at office

Page 7
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repeater bays from the office batteries, —48, 4130,
and —130 volts. The last named voltage is required
nl r n lines involvi r
only for spa es involving more than 8 or 9 TABLE B

repeaters. -Span lines may be powered from both
ends,.and a line of 18 or 19 repeaters can be
powered by using both 4130 and —130 volts at
both ends. Detailed power information is covered
on application schematics SD-97080-01 and SD-97080-02.

Fault Location

1.14 Each repeater apparatus case is equipped

with a 598-type filter. A series of 12
interrogation filters, coded 598A through M, have
been designed to instrument the fault location
plan. These filters are shown in Table B. The
outputs of all 25 repeaters in an apparatus case
are coupled to the input of this narrow band-pass
filter (BPF). The outputs- of the filters in all the
apparatus cases associated with a group of systems
in ‘a given span are multipled to a fault location
line. As discussed in 1.54, a fault locating set at
an office permits making measurements over the
system line in conjunction with the fault location
line to locate faulty repeaters at repeater locations.

INTERROGATION FILTERS FOR 466-
AND 468-TYPE APPARATUS CASES

FREQUENCY

CODE

HERTZ
598A 832
598B 928
598C 1048
598D 1206
598E 1340
598F 1508
598G 1722
598H 2008
598J 2193
598K 2413
598L, 2680
598M 3017
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Order Wire

1.15 An order-wire appearance is provided at

each repeater apparatus case. This order
wire is treated as a subscriber line in one of the
span terminating offices. In this way, the cable
splicer can dial any number from the manhole;
and, in particular, he can call the test board at
either span terminating office. After contact with
the test board has been established, the order wire
circuit can be locked up at the repeater bay, thus
releasing the connection to the test board. In this
manner, a private talking -circuit is provided
between a span-line location and the span terminating
office. Where the span line is not over 10 miles
long, a 1011B lineman handset should be adequate
for both dialing and talking, although a 107B test
set which includes a local battery, should provide
improved transmission for the longer span lines.
Span lines longer than 10 miles require an order
wire circuit where dc continuity is broken at
approximately the midpoint as illustrated in Fig. 6.
In this way, talking and signaling battery can be
supplied at the two ends, each serving half the
span.

APPARATUS
CASE
ow ow ow
TERMS TERMS TERMS
BLOCKING
IQ CAPS. 9 ] Q
rr- ()20 W C 1T
WEST ] V ] [j\ v ] ] v EAST
PAIR 1 4 1 1L 1 1 PAIR
L LY 1 e

MANHOLE A MANHOLE B MANHOLE C

APPROX AT
MIDDLE
OF SPAN

ORDER WIRE CIRCUIT
SHOWING
BLOCKING CAPACITORS IN
APPARATUS CASE

Fig. 6—Order-Wire Circuit

C. Line Repeaters and Protection

201-Type Line Repeater and Secondary Protection
Network

1.16 The 201-type line repeater (see Fig. 7) is

available in two basic codes. The 201D
(201A Mfr Disc.) repeater is used for one-cable
operation and the 201E (201B Mfr Disc.) repeater
is used for two-cable operation. Either repeater
includes two complete regenerators and a common
power supply. To identify each half of a repeater,
therefore, one half is called side 1 and the other

ISS 3, SECTION 801-523-150

side 2, with the power supply being associated with
side 1. A 201E repeater is identical to a 201D
repeater, except that the input and output connections
to side 2 are reversed internally as shown in the
block schematics in Fig. 8. Reversing the
transmission connections in this manner retains
the same external power connections, thus simplifying
the instructions for powering.

1.17 At manhole locations not subject to lightning

surges, either code of the repeater may be
used depending on cable requirements. They plug
into the 466-type apparatus cases in this application.

1.18 At manhole locations subject to lightning

surges and in aerial installations, either code
of the repeater may be used depending on cable
requirements. However, the 201D repeater must
be installed with a 4037A network (Mfr Disc.) and
the 201E repeater with a 4037B network (Mfr
Disc.). These networks (see Fig. 9) are intended
to provide secondary high-voltage protection for
the cable pairs. The networks and repeaters plug
into the 468-type apparatus cases in this application
(see also 1.21).

1.19 The 210-type repeater bay installations in

central offices use only the 201E or F
repeaters. In this case, the repeaters are plugged
into mountings associated with control units on a
span terminating assembly. The 201F repeater is
a bridging repeater and is discussed in 1.48(b).

205-Type Line Repeater

1.20 The 205-type line repeaters (see Fig. 10) are

available in two codes. The 205D [(205A
Mfr Disc.)] repeater is used for one-cable operation
and the 205E (205B Mfr Disec.) repeater is used
for two-cable operation. The functions of the 201D
repeater and the P-42H177 protection network are
included in the 205D repeater. The 201E repeater
and the P-42H178 protection network functions are
similarly related to the 205E repeater.

1.21 The 205-type repeaters are used where

secondary high-voltage protection is required.
They replace the combinations of 201-type repeaters
and 4037-type networks described in 1.18. They
plug into the 468-type apparatus case and are not
used in the central office.

Page 9
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Fig. 7—201-Type Repeater

General Information

1.22 Appropriate code of the 201- and 205-type

repeaters can be ordered as required to
fulfill the repeatered line requirements. Since the
difference between the 201D and E or 205D and
E repeaters is in the internal connections, it will
be advisable to carry both codes as spares in those
offices where they are needed.

1.23 The 201- and 205-type repeaters are not

equipped with 836-type LBO networks.
These must be selected to meet the particular
transmission requirements established at the time
of initial tests. At that time, the power option
screws are set in each repeater. In the event
of failure of a repeater, no repairs should be
attempted, but it should be returned to the Western
Electric Company or a repair center for repair or
replacement. It is proposed that the telephone
companies check all 201- and 205-type repeaters
using a J98710H repeater test set prior to their
installation in the line.

Page 10

1.24 The method of powering (loop or through)

is selected by tightening either the L or
T screws, as required. The screws selected should
be tightened to 5 +1 inch-pounds at time of
installation. The nominal operating current of a
line ‘repeater is 140 mA, and the nominal voltage
drop is 10.6 volts. The dimensions of a 201-type
repeater are 4-3/16 inches by 1-1/8 inches by 6
inches, exclusive of the guide pins. The dimensions
of a 205-type repeater are 4-3/16 inches by
1-1/8 inches by 7-3/4 inches, exclusive of the guide
pins. As mentioned in 1.11, the 180A1 load coil
cases or 904A connectors may be substituted for
repeaters in partially equipped apparatus cases.
These assemblies are shown in Fig. 9.

D. 206-Type Office Equipment for Repeatered Lines
General
1.25 At intermediate and terminal offices, equipment

is required to terminate span lines, interconnect
span lines, provide power to the office repeaters,
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and provide cross connections to suit office
requirements. Jack access points are required to
accommodate maintenance and operating routines.

1.26 The new office repeater bays are available

in 7-foot, 9-foot, and 11-foot 6-inch heights
per J98710L, K, and J, respectively. They are
equipped with shelves and common equipment and
are shop wired. Both the J98710J and K bays
make use of 12-inch deep, 26-3/8 inch wide unequal
flange cable-duct type bay framework arranged
for 1-3/4 inch mounting plates. The J98710L bay
is also 12 inches deep, but is only 26 inches wide
for compatibility with ESS frames. The 11-foot
6-inch bays, when fully equipped, weigh less than
600 pounds and the 7- and 9-foot bays, when fully
equipped, weigh less than 500 pounds. Fig. 11
shows the three bays. The maximum range of
power dissipation of a fully equipped J98710J
repeater bay is from approximately 200 to 1450 watts,
depending on the voltage used and the length of
line powered from this source. The power dissipation
for the J98710K and L bays would be two-thirds
that of the J98710J bay.

1.27 The bays are equipped with die-cast aluminum

shelves to hold the repeater (206 type) and
130-volt regulated power dissipation (J98710M)
plug-in units. The 11-foot 6-inch bay will mount
72 working repeaters, three spare repeaters, and

904A CONNECTOR

Fig. 9—904A Connector, 180A1 Coil Case, and 4037-Type Netowork
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Fig. 10—205-Type Repeater

three bridging repeaters when fully equipped. The
7- or 9-foot bay will mount 48 working repeaters,
two spare repeaters, and two bridging repeaters
when fully equipped.

1.28 The block schematic in Fig. 12 illustrates

how the 206-type repeater bay equipment
is used in an office. Fig. 12 covers the situation
where the office serves both as a through point
and a terminal point, and as an interface between
two- and one-cable systems. Fig. 13 shows the
connections that must be completed between the
office repeater bay and other equipment such as
D1 banks, the MDF, batteries, etc.

Plug-in Units

1.29 Two types of plug-in units are used in the

new 206-type repeater bay. They are the
206-type office repeater and the J98710M 130-volt
regulated power dissipation unit (see Fig. 14 and
15). The 206A, B, C, and D repeaters consist of
apparatus components, mounted on two printed

Page 12

wiring boards which, in turn, are assembled onto
a die-cast aluminum frame. The overall dimensions
are approximately 8-3/4 inches by 10-1/4 inches by
1-5/8 inches. The 206A repeater contains, in addition
to pulse regeneration and power simplexing circuits,
a —48 volt current regulator to provide regulated
current for the line repeaters. The 206B repeater
contains a 4130 volt current regulator as well as
the pulse regeneration and power simplexing circuits.
These repeaters contain jacks for patching in the
spare line, for monitoring the line signals, and for
measuring the regulator output current and voltage.
The regulators are also fused in each repeater as
part of the line circuit. The 206C repeater contains
a pulse regeneration circuit and is used to enable
spare line patching as well as to place a signal on
the idle line. The 206D repeater is similar to the
206A and B but contains no current regulator and
is used only when power is supplied to the line
from the other end of the span.

1.20 The J98710M 130-volt regulated power
dissipation units consist of resistors fastened
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to a metal mounting plate which, in turn, is
assembled onto a die-cast aluminum frame. A
perforated metal cover completes the assembly
and provides protection against the hot surface
temperature of the resistors, as well as ventilation
for them. This unit provides power dissipation
resistors for a shelf of thirteen 206B repeaters
operating with 130-volt current regulation. It is
not required when 205A or D repeaters are used.

Common Equipment

1.31 The common equipment panels fall into two

categories, those which are provided with
the shop-wired bay and those which are ordered
and installed by the field as required. The following
paragraphs describe this equipment and specify to
which category it relates.

132 The ED-97443-30 fuse and alarm panel

mounts fuses for the 4130 and —48 volts
possibly required for repeatered line power, as well
as —48 volts required for the office repeaters (see
Fig. 16). Each repeater shelf is fused for each
voltage. Strap options on this panel enable the
assignment of proper voltage combinations to the
repeater shelves. In addition, the —48 volt
miscellaneous power is fused on this panel. This
voltage is associated with the order-wire panel,
the telephone set panel, and is also used for test
purposes. Alarm relays and fuse alarm lamps
make up the remainder of the panel. This panel
is part of the shop-wired bay.

1.33 The distributing terminal strip, a 234D

terminal strip, is arranged to terminate the
transmission pairs and fault locating pairs from
the distributing frame. The terminal strip will
terminate up to 75 systems and 12 fault locating
pairs. It is part of the shop-wired bay.

1.34 The fault locating filter panel is part of the

_ shop-wired bay but is not equipped with
598-type fault locating interrogation filters. The
filters are ordered and installed as required. The
11-foot 6-inch bay has two panels with a capacity
of six 598-type filters. The 7- and 9-foot bays
have a single panel with a capacity of three filters.
The bay wiring from the fault locating jacks and
the distributing terminal strip is dead ended at
the fault locating panel with appropriate lugs for
the installer or telephone company to terminate
when the filters are mounted.

Page 14

J98710, ISSUE 3

1.35 Framework to mount order-wire panels and

associated capacitor panels is provided on
the shop-wired bay. The order-wire panels and/or
capacitor panels per J98710E are ordered and
installed as required (see Fig. 17). A maximum
of four order-wire panels can be mounted on the
11-foot 6-inch bay and a maximum of two can be
mounted on the 7- or the 9-foot bay. Bay wiring
from the order wire lamp and jack circuits is dead
ended at the order-wire panel positions for the
installer to terminate when the panels are mounted.

1.36 A telephone set panel per J68769AJ is

provided as part of the shop-wired bay for
use with the order circuits (see Fig. 18). Power
is supplied from the fuse and alarm panel.

1.37 A span cross-connection terminal strip per

ED-97442-50, Group 1, is mounted on the
shop-wired bay (see Fig. 19). Bay cabling from
the dry side of the office repeaters is terminated
on this terminal strip. Intrabay span cross
connections are made at this block, as are interbay
span cross connections from contiguous repeater
bays, via the interbay cable-duct assembly provided
as part of the bay per ED-97230-50, Group 2, or
P-43L117 and P-43L180.

1.38 When the office repeater bay in a terminal

office is to be cabled to noncontiguous
repeater bays, or is to be cabled to a central
cross-connect field, or a D1-type terminal, a bay
cross-connecting terminal strip (ED-97442-50,
Group 2) is required (see Fig. 20). This terminal
strip must be ordered and installed as required.
Cabling from the remote bay is terminated on this
terminal strip and cross connections are made
between the bay and the span cross-connecting
terminal strips. However, when a central cross-connect
field is used, the bay and span cross-connecting
terminal strips should be wired together and all
further cross-connections made at the central
cross-connect cabinet.

1.39 A jack field per ED-3C119-30 is mounted on

the shop-wired bay and is equipped with
test set power and fault locating jacks, order wire
lamp and jack circuits, plus the telephone set circuit
jack appearances.

140 Power distribution circuit panels per

ED-3C009-30 are provided on a one per
repeater shelf basis on the shop-wired bay (see
Fig. 21). These panels mount resistors to drop



CABLE
NO. 1
-WEST

CABLE
NO. 2
WES

PART OF 206 TYPE REPEATER BAY - J98710J,K OR L

J98710, ISSUE 3

|
|
|

PART OF 206 TYPE REPEATER BAY - J98710J,K OR L

ISS 3, SECTION 801-523-150

PART a1 | SHELF | BaY-2 | O::Ah%r
OF MDF SHELF | SPAN 201A
gg}g ~—— TERM ST 206 RPTR (MON) x“CONN | X-CONN |(MON) 206 RPTR | DIST (™ RPTR
b 5 () ( (0¥ 1§ ool gy o]
A ~lomr ouT/ \IN »i__ J__OUT : UT/\N | AR oHA o N
,> é e L r Y —_ W j L A ~ ,>
S5 e = T — T~ e Gl I B /21 8
O O] - PWR B 3 — [TV X TPWR - e -
2018 () (o5 m&é (o) (ouT) (1obr) | 201A CADLE
RPTR 206 KPTR RPTR
. ——&E AR (W) _ Il o) 11 ~
< ~1 I @ | A 1 D¢ bl
O Y_ v o __
o—+F A PR : —--] I | RTH—OH1f 1\‘: d
ot S I -~ R S AR TR )
~ (Y8 sadlady 11 11 1
IN/\OUT,
MO ouT) IN = _,fA OUTSIDE
— LA — o % SHELF 3 ( : Ny :: l( ) SFELF 1 3 ~pLant 7
| N | ] |
BAY BAY
X -CONN ' | X ~CONN
= ——
,\
RCVG
D1 BANK
u NO. 1
| XMTG EQL
|
i -
! RCVG D1 BANK -
| NO. 2
XMTG EQL
| i
‘ b
‘ <
| <

CONNECT IONS REQUIRED FOR 206 TYPE OFF ICE REPEATER BAYS FOR ONE THROUGH
SYSTEM AND TWO TERMINATING SYSTEMS FOR TWO-CABLE OPERATION TO THE WEST
ONE-CABLE OPERATION TO THE EAST

Fig. 12—Block Schematic of Combination of Two-

and One-Cable Systems—New 206-Type
Repeater Bay Configuration

Page 15/16




J98710, ISSUE 3

ISS 3, SECTION 801-523-150

+130 VOLT
POWER DISSIPATION UNITS

< OFFICE BAT (AS REQ)
-48,+130, -130 & GRD

FUSE & ALARM PANEL

AUDIO_VISUAL ALA
PRS

< MDF - IN - 75 PRS (MAX)

< MDF-0UT- 75 PRS (MAX)

DISTRIBUTING
TERMINAL STRIP

FAULT LOC LINES EAST~MDF. .
L

6 PRS (MAX)
FAULT LOC LINES WEST-MDF
6 PRS (MAX) g

MDF -OW LINE 4 PRS (MAX)
MDF-LINE EQUIP 4 PRS (MAX)

il

ORDER WIRE PANEL

\FAULT LOCATION PANEL

"&TEL SET PANEL

206 TYPE
OFFICE REPEATERS

BAY CROSS—CONNECT

CONN TO DI BANKS, '
WIDEBAND BANKS & MODEM >

OR X—~CONN CAB— 50 PRS (MAX)

- ]
SPAN CROSS—CONNECT
INTERBAY
CABLE DUCT
A\ ~~
JACK STRIP
206 TYPE
OFFICE REPEATERS
N ~

Fig. 13—New 206-Type Repeater Bay External Connections

the —48 volt office battery to the proper voltage
level for the operation of the office repeaters. In
addition, other resistors are mounted on the panels
for use when —130 volts is required for repeatered-line
powering. They are normally furnished strapped
out of the circuit. The power distribution circuit
panels are located on the rear of the bay to keep
the heat generated away from the office repeaters.

Line Powering

1.41 = The line receives power via the 206-type

repeater as a function of power loop resistance.
It is recommended that whenever possible, the
206-type repeater be powered in series with the

line, as this will reduce the power to be dissipated
by the bay by approximately 400 watts.

E. 201-Type Office Equipment for Repeatered Lines
(A&M Only)

General

1.41 The equipment arrangements described in

this section have been replaced by those
previously described. There are, however, partially
equipped office repeater bays of this vintage in
the field. The following is a description of the
earlier office repeater bay arrangements and
associated equipment.
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Fig. 14—206-Type Repeater

1.42 Repeater bay equipment arrangements are

shown on ED-97076-11 {9-foot and 11-foot
6-inch bays) and on ED-97076-11 make use of
24-5/8 inch bulb-angle framework, while those
covered on ED-97224-30 use 26-3/8 inch unequal
flange cable-duct type framework. These bays are
not shop-wired and are designed to be equipped
and cabled by the installation forces. Fig. 22
shows typical bay arrangements.

1.43 The 11-foot 6-inch bay arrangement per

ED-97076-11, when fully equipped, will service
36 through, or 72 terminating, systems. It will
mount up to six bank terminating assemblies
(J98710C) and six span terminating assemblies

Page 18

(J98710A). A fully equipped bay having six span
terminating assemblies (STAs) and six bank terminating
assemblies (BTAs) and associated equipment weighs
less than 500 pounds.

1.44 The 9-foot bay arrangement per ED-97076-11,

when fully equipped, will service 24 through,
or 48 terminating, systems. It will mount up to
four BTAs and four STAs. A fully-equipped bay
having a full complement of BTAs and STAs and
associated equipment weighs less than 450 pounds.

1.45 The 7-foot bay arrangement per ED-97224-30,
when fully equipped, will service 18 through,
or 36 terminating, systems. It will mount up to
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three BT As and three STAs and associated equipment
and weighs less than 450 pounds. '

1.46 The size and arrangement of office repeater
bays will depend on route requirements.
Combinations of STAs and BTAs can be used in a
bay. With this flexibility, an office can grow from
a simple terminal or intermediate office to one
serving a large number of through or terminating
systems. In addition, the units and assemblies
may also be adapted to mount on other types of
frameworks that may be used in an office.

1.47 The block schematic in Fig. 23 illustrates

how the repeater bay equipment is used in
an office. Fig. 23 covers the situation where the
office serves both as a through point and a terminal
point, and as an interface between one- and two-cable
systems. Fig. 24 illustrates the connections that
must be completed between the several panels and
assemblies of the office repeater equipment and
other equipment such as D1 banks, the MDF,
batteries, ete.

Plug-in Units

1.48 The plug-in units which make up an office
repeater bay of this vintage are as follows.

(a) 201B or E Repeater, Fig. 7: This unit has
been described in 1.16 through 1.19.

(b) 201C or F Repeater, Fig. 7: This unit is

a bridging repeater which plugs into the
STA and contains two pulse regenerator circuits.
It is used to enable in-service span line patching
as well as to place a signal on the idle line.
Jacks are provided for access to the input and

ISS 3, SECTION 801-523-150

output of each regenerator. The input and
output connections to the 201C bridging repeater
may be internally connected to normal through
jacks so patch cords will not be necessary to
supply a signal to the spare line.

(¢) J98710B Control Unit (A&M Only), Fig. 25:
This unit plugs into the STA. Its principal
function is to power four span lines. Typical

Fig. 15—J98710M 130-Volt Regulated Power Dissipation
Unit

Fig. 16—ED-97443-( ) Fuse and Alarm Panel

Page 19
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Fig. 17—J98710E Order-Wire Panels

Fig. 18—J68769AJ Telephone Set Panel

examples are the powering requirements at
intermediate offices for a one- and two-cable
system. These are as follows.

(1) For a one-cable system, the power is
provided for two systems in one direction
or one system in both directions.

(2) For a two-cable system, the power is
provided for two systems in one direction.

(For this arrangement two control units are

required for two systems in both directions.)

Common Equipment

1.49 The panels which make up an office repeater

bay of this vintage are as follows.

(a) J98710A Span Terminating Assembly

(A&M Only), Fig. 26: Its principal function
is to terminate span lines at terminal or
intermediate offices and to provide span-line
interconnecting facilities. It mounts 201B, C,
D, or E repeaters, and accommodates six through
systems at an intermediate point, or as many
as 12 systems at a terminal point.
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(b) J98710C Bank Terminating Assembly

(A&M Only), Fig. 27: This unit serves as
an interface between D1 banks and the span
terminating assemblies. It provides connections
to 12 D1 banks, and originally provided
interconnecting facilities and pads or equalizers
for equalizing the lines (now provided on D1
terminal bays) between the repeater bays and
the terminal bays.

(c) J98710D Fuse and Alarm Panel (A&M

Only), Fig. 28: This is the power distribution
panel for the office repeater bay. Battery leads
from the power board are connected to this panel
and separate outputs of all voltages are wired
to the individual span terminating panels. Alarm
relays are also included which permit connections
for audible and visual indications of fuse failures.

(d) J98710F Order-Wire Panel (AT&TCo

Standard), Fig. 17: One order-wire panel
is required with each cable or group of span
lines where the length of cable to the central
office is less than 10 miles. If the span length
is longer than 10 miles, an order-wire panel is
provided at each end. In this case, blocking
capacitors are located in the approximate center
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Fig. 19—ED-97442-( ), G1 Span Cross-Connecting Terminal Strip

Fig. 20—ED-97442-( ), G2 Bay Cross-Connecting Terminal Strip
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Fig. 21—ED-3C009-( ) Power Distribution Circuit Panel

of the span so that either end can be called from
the outside line locations.

() The ED-97074-30 Jack Mounting Assembly

(A&M Only): This occupies a space of
one 1-3/4 inch mounting plate. This mounting
provides a double-row jack strip for mounting
up to 20 pairs of jacks, lamps, or keys for order
wires, fault location filters, telephone sets, office
alarms, interbay trunks, etc. Two designation
strips are provided as part of the mounting.
The structure provides an opening at the right
end so that cross connections can pass through
in those installations where the repeater bay has
STAs mounted above and below the jack mounting
assembly.

(f) The P-43L654 Fault Location Filter

Mounting Plate (AT&TCo Standard): This
is 1-3/4 inches wide and will mount three 598-type
filters for use in fault location tests. Jacks for
terminating the filters are located on the repeater
bay jack mounting.

(g) An ED-97078-50 Shelf Assembly (A&M

Only): This is intended for mounting on
the bulb-angle relay rack for supporting a
J98T10F-( ) fault locating set. When used for
this purpose, a space of six 1-3/4 inch mounting
plates is required with the shelf located in the
lowest position in this space. This shelf is only
used in partially-equipped repeater bays and
should be specified when requested by the
customer.

(h) ED-97079-30 Pad Assemblies (A&M Only):

These are required with the repeater
equipment to provide suitable loss for the proper
functioning of the circuits. The following are
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the pads and their application to the various
units.

Group 1—A 6-dB pad for the BTA is used
when the length of shielded cable between
the D1 bank and the repeater bay is less
than 150 feet.

Group 4—A pad assembly consisting of four
3-dB pads for insertion in the input and
output pairs in the STA is used to reduce
reflections in the cable pairs between the
central office and the first manhole.

Group 5—A 100-ohm LBO assembly for
insertion in the input and output pairs in
the STA is used to provide additional shaped
loss for extremely short end sections, as
well as to reduce reflections in the end
section cables.

(i) An ED-97185-50 Interbay Cross-Connect

Duct Assembly (A&M Only): This is
intended to enable cross connection between
contiguous repeater bays. It is made for mounting
on 23-inch bulb-angle framework and is three
1-3/4 inch mounting plates high.

(G) An ED-97117-30 Distributing Terminal

Strip Assembly (A&M Only): This is used
in offices that use ABAM-type cables from the
MDF to the repeater bay. This terminal strip
assembly will permit connecting a total of six
STAs to the MDF. It provides a means of
terminating separate input and output common
sheath cables on the rear side and the 753A
input and output cables from the STAs on the
front side. Suitable grounding facilities for both
the aluminum sheath of the ABAM set is shown
in Fig. 29. Fault locating sets are required at
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CONNECTIONS REQUIRED FOR A 201 TYPE OFFICE REPEATER BAY FOR ONE THROUGH
SYSTEM AND TWO TERMINATING SYSTEMS FOR TWO-CABLE OPERATION TO
THE WEST, ONE-CABLE OPERATION TO THE EAST.

Fig. 23—Block Schematic of Combination of Two-

and One-

Cable Systems—OIld Repeater Bay

Configuration

Page 25/26




J98710, ISSUE 3

ISS 3, SECTION 801-523-150

BATTERIES

-
>

BAT. ALMS
(5 LEADS)

FUSE & ALARM
PANEL
| PER BAY

AUDIO VISUAL ALARMS
—»

MISC FAULT LOC

OPTIONAL
| PER BAY |
CO EQUIP  2PR
ORDER WIRE
MDF 2PR PANEL

SERVES 2 SPANS

MDF 12 PRS (IN)
12 PRS (OUT)

SPAN TERM ASSEM [—
<4 SERVES 6 THRU SYS

DI BANKS

12 PRS IN (MAX)
.12 PRS OUT (MAX)

BANK TERM ASSEM

< SERVES 12 BANKS
MDF
FAULT LOC LINES JACK STRIP
| PER BAY

Fig. 24—OId Repeater Bay External Connections

terminal offices, at intermediate offices involving
long span lines, and at intermediate offices that
operate as branching points.

F. Test Equipment for Repeatered Lines
Function

1.51 The J98710G error detecting set can be used

to evaluate the performance of a system on
an in-service basis. The method depends upon
the bipolar nature of the PCM signal; that is,
successive pulses, in whatever time slots, should
be of opposite polarity. Violations of this rule are

recognized as errors which <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>