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1.00 GENERAL

1.01 ‘This section describes the 13H1 loop repeater

developed for use in Nos. 2 and 9B telegraph
service board offices for direct leg connections between
a loop and a relay-type line repeater.

1.02 The 13H1 repeater consists of one polar relay

and associated apparatus with provisions for
optional connections for either half or full duplex
(send only) operation. The circuit is arranged for the
desired operating option by simple strapping at the
terminal strip on the unit.

2.00 DESCRIPTION OF CIRCUIT AND TYPICAL
CONNECTIONS

201 Fig. 1 is a detail drawing of the 13H1 loop

repeater. The B, T and R1 leads connect to
the loop or loops while the R and S leads connect to
the relay-type line repeater. Operating arrangements
and wiring options used for each arrangement are
listed in Table 1.

2.02 Protection against kick off of the (K1) relay

during transmission from the relay-type line
repeater to the loop is provided by the R3 resistar
for loops up to approximately 20 miles of 19-gauge
cable or equivalent. For loops of 20 to 30 miles of
19-gauge cable or equivalent, the central office wave
§hapirég network circuit shown on SD-70563-01, Fig. 5
is used.

2.03 For full duplex (send only) operation,

—130-volt battery taps B and C are provided
The higher resistor in the B battery tap aids in the
adjustment of loop currents to 62.5 milliamperes in
the shorter loops.

2.04 Relay contact protection is provided for the
(K1) relay by resistor R1 and capacitors C1
and C2.

2.05 A clean break is not obtainable with this re-
peater. In circuits where this feature is required
the 90C1 loop repeater should be used.

(A) Half Duplex Operation

2.06 Fig. 2 shows a typical half duplex arrange-

ment. During transmission from the line re-
peater to the loop, polar voltages (+130-volt mark)
are transmitted from the contacts of the receive relay
in the line repeater to the loop equipment via the jacks
in the facility position, the 3-6 winding of the loop
repeater (K1) relay and returning to —130-volt tele-
graph battery via the loop pad and jacks in the
facility position.

2.07 When a mark signal is transmitted from the

line repeater and the loop is closed, a current
of 62.5 mllhamperes flows in the 3-6 winding of the
(K1) relay in such a direction to operate the (K1)
relay to its marking contact. At the same time a cur-
rent of approximately 28.0 milliamperes flows in the
bias winding 2-7 of the (K1) relay in the direction to
operate the relay to its spacing contact. Since the cur-
rent is greater in the 3-6 winding the (K1) relay
operates to its marking contact.

2.08 When a space signal is transmitted from the

line repeater —130-volt battery is applied to
the loop, via jacks in the facility position and the
3-6 winding of the (K1 )relay returning to —130-volt
battery at the office via the loop pad and jacks in
the facility position. This results in approximately
zero current in the 3-6 winding of the (K1) relay and
loop. At the same time current from the —130-volt
battery at the line repeater flows through the 2-7
winding of the (Kl) relay resulting in 34.0 milli-
amperes of current in the direction to operate the
(K1) relay to its marking contact. A mark signal,
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therefore, continues to be transmitted to the line
repeater during transmission from the line repeater to
the loop.

2.09 During transmission from the loop, open and

close signals are transmitted by the sending
contacts of the loop equipment which results in loop
currents of zero for space and 62.5 milliamperes for
mark. Since the (R) relay of the line repeater is in the
marking position, the (K1) relay will respond to these
signals, as the bias winding (2-7) current is in the
direction to operate the relay to its spacing contact
when the loop is open and current in the 3-6 winding
is approximately zero. When the loop is closed, 62.5
milliamperes of current again flows in the 3-6 winding
operating the relay to its marking contact. Polar sig-
nals are, therefore, transmitted from the (K1) relay
contacts to the line repeater send relay.

(B) Full Duplex (Send Only) Operation

2.10 Fig. 3 shows a typical full duplex circuit ar-

rangement. It should be noted that the trans-
mission path from the line repeater (R) relay to the
receive loop does not involve the 13H1 repeater.
Polar voltages are transmitted from the receive relay
in the line repeater to the receive loop returning to
—130-volt battery via the loop pad and jacks in the
facility position.

2.11 When transmission is from the equipment con-
nected to the send only loop, the circuit op-
erates as described under half duplex operation.
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2.12 VFor full duplex (send only) operation

-+-130-volt battery is connected to the 3-7 term-
inals of the (K1) relay in place of the lead from the
receive relay in the line repeater. This omits 250 ohms
resistance, normally in the line repeater, from the cir-
cuit and it is necessary to increase the bias resistance.

This is accomplished by the addition of the R5 resistor
in series with the bias winding,

3.00 OPERATING LIMITS AND ADJUSTMENTS

3.01 This repeater should not be used with loops

exceeding 30 miles of 19-gauge cable or equiv-
alent. For longer loops the 90C1 loop repeater should
be used.

3.02 No adjustments are required in the 13H1 re-
peater other than the adjustment of the 255A

relay per BSP requirements. Loop currents are ad-

justed with the loop pads to 62.5 milliamperes.

4.00 DESCRIPTION OF EQUIPMENT

4.01 The 13H1 repeater consists of one polar relay

(255A) and associated apparatus with provi-
sions for optional wiring for either half or full duplex
(send only) operation.

4.02 Fig. 4 shows a face view of the 13H1 repeater

unit which is shop wired and consists of two
repeaters mounted on a mounting plate 3-1/2 inches
wide and 19 inches long for bay mounting. Thirty-
three repeater units may be mounted in one 11-foot,
6-inch bay.
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