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1. GENERAL

1.01 This section gives the operating principles

and a description of the circuit and the
equipment for the 13G1l one-way repeater for
use in No. 2 and 9B telegraph serviceboard of-
fices and for use in telegraph testboard offices.
It is used as a line repeater or as a loop repeater.
The 13H1 repeater is rated “Mfr Disc.” Existing
13H1 units in the field may be modified for
serviceboard applications only, to look like 13G1
repeaters. This modification omits all apparatus
not required for serviceboard applications.

1.02 This section is reissued to show means for

operating the 13G1 repeater with one-way
parallel-polar loops and with full-duplex direct-
leg loops in serviceboard offices. It also provides
a neutral-to-hub conversion circuit for a 43A1
channel terminal in connection with a 144A1
coupling unit.

1.03 The 13G1 repeater consists of one polar

relay and associated apparatus with pro-
vision for optional connections for polar, neutral
or open-and-close transmission for sending and
for receiving.

1.04 With polar operation, there is a reversal
of current in the line or loop for marking
and for spacing. With neutral operation (some-

times called effective polar) and also with open-
and-close operation, there is current for marking
and no current for spacing. In the case of neu-
tral operation, there is no current for spacing
because there is ground or like polarities at
both ends of the line or loop circuit and the
circuit is not electrically open. With open-and-
close operation, during the spacing condition,
the circuit is electrically open.

1.05 In No. 2 and 9B serviceboard offices, 13G1
repeaters are used in combination with
144B1 coupling units to interconnect lines or
loops with serviceboard hub circuits. Also in
these offices, two 13G1 repeaters in combination
with two 144A1 coupling units are employed to
form a concentration group repeater. Two 13G1
repeaters are also used for full-duplex direct-leg
operation. In addition, the 13G1 repeater is em-
ployed for one-way .010 amp. parallel-polar
loops. To provide a neutral-to-hub conversion
circuit for a 43A1 channel terminal, two 13G1
repeaters and a 144A1 coupling are required.

1.06 In telegraph offices, the 13Gl repeater
has three applications. One is with 144B1
and 144B2 coupling units for electronic regen-
eration circuits using No. 2 and 9B serviceboard
hub circuits. The second is for one-way line or
loop operation equivalent to services now per-
formed by other one-way 13-type repeaters, and
the third is for operating one-way .010 amp.
parallel-polar loops from a line repeater.

1.07 A new line noise suppression unit is used

with the 13G1 repeater. A potentiometer
for adjusting line current is furnished as part
of the noise suppression unit. The 13G1 repeater
replaces the 13F1 for use in teiegraph testboard
offices. The 13F1 repeater is being retained as
standard for use in No. 1 serviceboard offices
only.
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2. BASIC OPERATING FEATURES

2.01 Polar transmission requires the applica-

tion of polar voltages; that is, positive and
negative polarities at the contacts of the sending
repeater and a bias winding for the receiving
relay is not employed. Polar operation may be
metallic or ground return. For ground return,
one winding is employed and it is connected di-
rectly to ground and poled for negative marking
at the sending point. For metallic return opera-
tion, both windings are used and they are con-
nected series aiding and poled optionally for
negative mark or positive mark. For polar op-
eration, the receiving current should be within
the range of about .010 to .035 amperes. The
basic circuit for receiving polar with ground or
metallic return is shown in Fig. 1.
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2.02 Polar sending from the 13G1 repeater em-
ploys positive or negative 130 volts for
marking, and negative or positive 130 volts for

spacing, respectively. Ground or metallic return
may be employed and the use of a line noise
suppression unit is optional. This form of trans-
mission is shown in Fig. 2. Polar voltages are
also transmitted for neutral operation and for
effective polar operation.

2.03 In the case of open-and-close sending, as

shown in Fig. 3, the contacts of the re-
peater open or close a .0625 amp. loop. This
makes use of a flow of current in the line for the
closed or marking condition and zero current for
the open or spacing condition. In some cases, bat-
tery or ground may be connected to one of the
contacts.
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2.04 In both neutral or open-and-close opera-

tion with a line current of .0625 amp., the
relay has .03125 amp. spacing bias current. With
the arrangement as shown in Fig. 4, the trans-
mitting repeater must send either open-and-close
or neutral whereas in Fig. 5 the transmitting re-
peater must send either polar or open-and-close
to battery.
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2.05 When the 13G1 repeater is connected for
sending to a 144B1 or a 144B2 coupling
unit, the marking potential is positive 130 volts
and the spacing potential is negative 130 volts.
When receiving from a 144B1 or 144B2 coupling
unit, the operation is .0625 amp. open-and-close
with positive 130 volts supplied through the line
winding of the repeater to serve as plate bat-
tery for the output tube in the 144B1 unit. In
this case, a bias current of .03125 amp. is re-
quired. The basic circuit for receiving from a
144B1 or 144B2 unit is shown in Fig. 6.

2.06 The concentration group repeater arrange-

ment requires positive 130 volts for mark
and negative 130 volts for space on the contacts
of the 13G1 repeater sending to a coupling unit,
and the coupling unit in turn “drives” the other
13G1 repeater on a polar basis with approxi-
mately .0075 amp. fpr mark and .0075 amp. for
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space. As mentioned in Par. 1.05, two repeaters
and two coupling units are required for a con-
centration group repeating arrangement.

2.07 Two 13G1 repeatérs may be used for in-

terconnecting a neutral type 43A1 chan-
nel terminal and a 144A1 coupling unit to pro-
vide a neutral-to-hub conversion circuit in a
No. 2 and 9B serviceboard as shown in Fig. 17.
When transmission is from the associated 43A1
channel terminal toward the coupling unit, a
marking current of .0625 amp. is furnished for
the “A” repeater relay from +130-volt telegraph
battery through winding 3-6, R6 resistor and
via the RL lead to the receiving output tubes of
the channel terminal. When a space is received
from the channel terminal, no current flows
through the winding 3-6, but bias current of
038125 amp. flows from +130 volt battery
through the 2-7 winding and R4 resistor to
ground, and operates the relay to its spacing con-
tacts. The resulting polar voltages (+130 volts
for mark and —130 volts for space) on the
armature of the relay are sent via the R lead to
the 144A1 coupling unit. When transmission is
from the 144A1 coupling unit, both relay wind-
ings of the “B” repeater are operated by a .007
amp. polar current supplied by the coupling
unit. The +130 volt marking potential on the
relay armature is divided by R6 resistor and
the 1000-ohm battery tap so that —75 volts are
applied via the SL lead to the send control tube
of the 43A1 channel terminal. When a spacing
signal is transmitted, a —130 volt potential is
applied to the SL lead.
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2.08 The 13G1 repeater can be arranged for

receiving from a relay-type line repeater
and sending to parallel-polar, .010 amp. one-way
loops as shown in Fig. 18. Since the line repeater
sends -+ 130 volts for mark and —130 volts for
space, the current through R6 resistor, winding
3-6, and R4 resistor to ground is .019 amp. polar.
To operate the parallel-polar loops, —130 volts
for mark and +130 volts for space are required.
A maximum of ten one-way station loops, each
associated with a loop pad and a relay-operated
teletypewriter, can be operated from a single
13G1 repeater. The .010 amp. loop current in
each loop is adjusted by means of the loop pad
rheostats.

2.09 Two 13G1 repeaters may be connected be-

tween a relav-type line repeater and a
full-duplex loop in a No. 2 and 9B serviceboard
as shown in Fig. 19. When modified for service-
board operation, the line repeater sends +130
volts for mark and —130 volts for space. This
polar voltage applied to repeater “A” results in
a polar current through R6 resistor, winding 3-6,
and R4 resistor to ground. The armature con-
nects to —130 volts for mark and +130 volts
for space in order to send neutral, .0625 amp.
signals to the receive loop. When repeater “B”
is receiving from the send loop and is sending to
the line repeater, a marking current of .0625
amp., as determined by adjustment of the send
loop pad, flows through winding 3-6 to —130 volt
battery. In this case, a .03125 amp. bias current
is required. The send relay of the line repeater
is operated by a polar current of .015 amp. by
the armature via the R2 and R8 resistors.

3. DESCRIPTION OF CIRCUIT AND TYPICAL
CONNECTIONS

3.01 The circuit of the 13G1 repeater con-

sists of one 314A polar relay without
external contact networks. For polar operation,
ground return, either the 2-7 winding or the
3-6 winding of the relay is used, and for metallic
return the 3-6 and 2-7 winding is used. For
open-and-close or neutral operation which re-
quires a bias winding, loop pads located on loop
pad bayvs are used for adjusting line current
for cases (either lines or lool)s) where the line
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noise suppression unit and its associated line
potentiometer is not employed. In cases where
transmission from the 13G1 repeater causes in-
terference to other circuits, the line noise sup-
pression unit may be used with a loop to a sta-
tion. For one-way .010 amp. parallel-polar loop
operation, the line noise suppression unit should
not be used to prevent excessive wear of the relay
contacts.

3.02 The following Table I is a list of typical

applications for the 13G1l repeater. This
table includes references to the attached figures
which show schematically the strapping of the
contacts and the windings of the repeater for
the option illustrated.

TABLE |

CIRCUIT ARRANGEMENT FIG. NO.

Receiving Polar Ground Return and Fig. 7
Sending Polar

Receiving Polar Ground Return and Fig. 8
Sending Open-and-Close

Receiving Neutral or Effective Polar Fig. 9
and Sending Polar

Receiving Neutral, Effective Polar Fig. 10
or Open-and-Close, and Sending Open-
and-Close

Receiving Polar Metallic Return and Fig. 11

Sending Polar

Receiving Polar Metallic Return and Fig. 12
Sending Open-and-Close

Receiving Neutral or Polar and Fig. 13
Sending Polar
Receiving Neutral or Polar and Fig. 14
Sending Open-and-Close
eceiving from a 144B1 or 144B2 Fig. 15
Coupling Unit and Sending Polar
Concentration Group Repeater Fig. 16
Arrangement
Two Repeaters Arranged for Neutral- Fig. 17
to-Hub Conversion
One-way, Parallel-Polar Loop Fig. 18
Operation
Two Repeaters Arranged for Full- Fig. 19
Duplex Direct Leg Operation

~ -



1SS 2, SECTION 312-302-102

-130v +130v

PROVIDE Z OPTION FOR OPERATION
WITH A 144B1 OR 14482 COUPLING UNIT
CONNECTED EITHER DIRECTLY
OR THROUGH A TLT
PROVIDE Q & Y OPTION FOR OPERATION

16 15
WITH IOMA PARALLEL POLAR LOOPS TO LOOP JACK
CIRCUIT
@ @ FOR PARALLEL
@ POLAR
20 19 OPERATION

1200 20N

TO 144B1 OR 144B2

R8
78350 ] R2
I

" . COUPLING UNIT
LA < —~ OR TO LINE
o s, 4 4 2s0n ¢ JACKS OR TO TLT
LINE e 5 AAA—O O——ppt6 9 ®
JACKS 20000 O 16, 2
| I -2 10 i ' t
7 7+ d{&——0 +—> O0—r Somregaaros TO LINE JACKS
U CIRCUIT WHEN OR TO TLT
REQUIRED

= — — TO LINE JACKS
Fig. 7 — Receiving Polar Ground Return and Sending Polar
19 23
+—p O 0
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TO | R3 2 3 * _p_ 3
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JACKS I 2000 ] 3- g 0
7 -2 10 1
O L c’%b '

Fig. 8 — Receiving Polar Ground Return and Sending Open-and-Close
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= 130v +130V

1200 20N

PROVIDE Z OPTION FOR OPERATION
WITH A 144B1 OR 144B2 COUPLING UNIT
~ CONNECTED EITHER DIRECTLY

OR THROUGH A TLT
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(5
WITH I0MA PARALLEL POLAR LOOPS 14| 00p yack
CIRCUIT FOR
@ @ PARALLEL
@ POLAR
20 19 OPERATION
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R4 . ~ o ot4 t e2son 1 LINE JACKS
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TO LINE +6 3 FIG. 2
JACKS OR r R3 2 3 320079 LINE NOISE TO
TO LOOP PAD ———O—AN/\==0 ¢—& O——p } SUPPRESSION (——LINE JACKS
AND DROP i 2000 - CIRCUIT WHEN OR TO TLT
OF TLT REQUIRED
TO
LINE JACKS — — = = +130V TO
==-—-- LINE JACKS
Fig. 9 — Receiving Neutral or Effective Polar and Sending Polar
TO
LOOP JACKS
OR
LOOP CORD
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R4 8 7
IFAASAAN—O «— O
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JACKS OR ( R3 2 3 3 p—0
TO LOOP PAD ———O—AN/\/=—O ¢—> O———FP P 9
AND DROP | 2000 L
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T0
LINE Jacks — — — T *I30V
Fig. 10— Receiving Neutral, Effective Polar or Open-and-Close, and Sending
Open-and-Close
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-130v +i30v

PROVIDE Z OPTION FOR OPERATION
WITH A 144B1 OR 144B2 COUPLING UNIT
" CONNECTED EITHER DIRECTLY
OR THROUGH A TLT
PROVIDE Q & Y OPTION FOR OPERATION

16 15
WITH IOMA PARALLEL POLAR LOOPS
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Fig- 11 — Receiving Polar Metallic Return and Sending Polar
I9 23
—C TO LOOP
JACK OR
LOOP CORD
R8 R2 IN TLT
78350 2500

2l

™
3
5o
w
-»>
<]
w
s

Fig. 12 — Receiving Polar Metallic Return and Sending Open-and-Close
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- 130V +130v
1200 120N PROVIDE Z OPTION FOR OPERATION
WITH A 144Bi COUPLING UNIT
CONNECTED EITHER DIRECTLY
16 15 OR THROUGH A TLT

PROVIDE Q 8 Y OPTION FOR OPERATION

TO LOOP JACK

WITH IOMA PARALLEL POLAR LOOPS CIRCUIT
@ @ FOR PARALLEL
POLAR
OPERATION
TO 1448BI
Y COUPLING UNIT
N OR TO LINE
JACKS OR
TO TLT
10 LOOP . o +7 7 8 Re | LINE NOTSE
JACK ! 2- ¢ 0 &—— O—"\NA+AA—} TO LINE JACKS
— b —
or LOOP| O o 20000 1760 SUPPRESSION
CORD = ® o o CIRCUIT WHEN ORTO TLT
N TLT REQUIRED
FOR NEUTRAL OPERATION PROVIDE F & H OPTION
FOR POLAR OPERATION OMIT F & H OPTION
g i — — = TO LINE JACKS
Fig. 13 — Receiving Neutral or Polar and Sending Polar
19 23
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P sS4 3 18 2|
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OR LOOP 20000 17600
CORD
IN TLT 1200
FOR NEUTRAL OPERATION PROVIDE F & H OPTION
~130V FOR POLAR OPERATION OMIT F 8 H OPTION
~
Fig. 14 — Receiving Neutral or Polar and Sending Open-and-Close
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FOR OPERATION WITH IOMA

PARALLEL POLAR LOOPS

6 15
TO LOOP JACK
@ @ Hsn CIRCUIT FOR
@ RS PARALLEL POLAR
OPERATION
20 19 220N
R8
78350 R2
M R 18 21 A N
O VVv O YVV O N
TO 14481 OR 14482 | S 549 %4 3 t 2500 1 ]‘ )
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UNIT OR —[O¢—*0 - 2
TO A TLT . 7 . R4 o2
14 10 2- {_———0 +—» O— AN\ AN—]I LINE NOISE TO LINE JACKS
—0 ¢+ O——3 ¢ 20000 17600 SUPPRESSION ——
= CIRCUIT WHEN
REQUIRED
n”.__ -
Fig.15 — Receiving from a 144B1 or 144B2 Coupling Unit and Sending Polar
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Fig. 16 — Concentration Group Repeater Arrangement
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TO NEUTRAL TYPE
43A1 CHANNEL TERM.
VIA LINE,LOOPR LEG
& MISC JACK CIRCUITS
TELEG SERVICE BOARD
NO. 2 OR NO.98B
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Fig. 17 — Two Repeaters Arranged for Neutral-to-Hub Conversion
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TO PARALLEL POLAR
LOOPS VIA LINE,

3! 2| T LOOP, LEG 8 MISC

LEG 8 MISC JACK = AAA—O ¢—b O
CIRCUITS, TELEG

SERVICE BOARD
NO.2 & NO. 9B

7+d9

+130V
1200
15
19
M
s —
P
b+ 9
g O —>
-2

—o0—
o JACK CIRCUITS,

TELEG SERVICE
8 R4 32 BOARD NO.2 & NO. 9B
h
20000 17604)

Fig. 18 — One-way, Parallel-Polar Loop Operation
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TO RELAY TYPE
LINE REPEATER
VIA, LINE LOOP,

LEG 8 MISC JACK
CIRCUITS, TELEG
SERVICE BOARD
NO. 2 OR NO. 98
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-130v +130V
120n 1200
1] 5
20 '9 TO LOOP PAD
R8 R2 & REC ONLY
78350 250 N0 STATION, VIA
" B LINE, LOOR, LEG
54 3 18 21 8 MISC JACK
Rt 25 RE 26 3 - CIRCUITS, TELEG
0 b +6 9 8 R4 32  SERVICE BOARD
2550 .0 O‘-—’O-J\/\/\'-“\/\/\f—j)_ NO.2 & NO.9B
2 20000 176000 L
7+

REPEATER A
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bis i
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19 20
R8 3 "
TO LOOP PAD
78350 pl 45 R3 & SEND ONLY
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1% b -3 3 T LINE, LOOP, LEG
[e ) £}
O ""02 VVV O, T 8 MISC JACK
+7 7 32  CIRCUITS, TELEG
2- 4 f——0 +—> o—/\/\/\,-o-/\/\/\,_j_ SERVICE BOARD
O o—»o——E 8 0000 17600 NO. 2 8 NO.9B
i4 10 R4 =
REPEATER B

Fig. 19 — Two Repeaters Arranged for Full-Duplex Direct Leg Operation



4. LINE NOISE SUPPRESSION UNIT

4.01 The line noise suppression unit consists
of a 2500-ohm potentiometer for adjust-
ing line current, two 307E inductors, a 4 uf ca-

pacitor to serve as a low-pass filter to suppress.

the high-frequency components of telegraph sig-
nal, and a resistance of 1350 ohms connected to
ground on the relay armature side of the filter
to reduce the voltage applied to the line. A jack
(LM) with an associated resistance is supplied
to provide means for measuring line current
with the meter in a 163A2 test unit.

5. OPERATING LIMITS AND ADJUSTMENTS

5.01 The operating limits for the 13G1 re-

peater are determined largely by the com-
ponents of the overall circuit in which it oper-
ates. A marking current of .0625 amp. is required
for each circuit arrangement requiring the use
of a spacing bias winding on the relay. The limits
for polar operation are the same as now used
throughout the plant. For operation with the

ISS 2, SECTION 312-302-102

144B1 and 144B2 coupling units, the circuit com-
ponents are fixed.

5.02 No adjustments are required in the 13Gl

repeater other than the proper adjust-
ment of the line potentiometer for the proper
line current.

5.03 The circuit is arranged for the desired
operating option by simple strapping at
the terminal strip on the unit.

6. DESCRIPTION OF EQUIPMENT

6.01 The 13G1 one-way repeater and the line
noise suppression equipment are supplied

as shop-wired units and each occupy two 1-3/4

inch mounting plates on a 19-inch relay rack.

6.02 The repeater and the line noise suppres-
sion unit are furnished in all cases as two
circuit units without option.

7. REFERENCE INFORMATION
Circuit Schematic, 13G1 Repeater SD-70633-01
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