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1. GENERAL

1.01 This section describes the direct-leg fea-

tures of the No. 2 and 9B telegraph serv-
iceboards. It supplements Section 666-101-100 for
the No. 2 telegraph serviceboard and Section
666-102-100 for the No. 9 telegraph serviceboard.
These features have been made available to sup-
plement the hub circuit arrangements which
were originally provided for interconnecting the
legs of networks at the serviceboard. Direct-leg
arrangements require less equipment than do
hub circuits. This provides a more economical
way of interconnecting these circuits, but some
loss in operating efficiency will be experienced
due to the variety of interconnecting arrange-
ments which must be considered when carrying
out testing operations.

1.02 This section is reissued to delete reference

to TWX. Since this section covers a gen-
eral revision, arrows ordinarily used to indicate
changes have been omitted.

1.03 The overall plan for the improved serv-

iceboard provides for the termination of
2-leg networks on a direct-leg basis, employing
the conventional balanced loop (or neutral) prin-
ciple of telegraph transmission. Direct-leg con-
nections will apply to all full and half duplex
private line terminal and through circuits, with
the exception of those requiring regeneration,
and through circuits employing 43A1 channel
terminals. Two-leg networks requiring regen-
eration, through circuits involving 43A1 channel
terminals, and all networks which include three
or more legs will continue to be served on a hub
circuit basis,

1.04 With the original hub circuit arrange-

ments, the legs of all line or loop facilities
were terminated in the service position. The fa-
cility position of the serviceboard served pri-
marily as a lineboard and included line and
loop jacks which provided for patches between
the line conductors and the line repeaters and
between the loop conductors and the loop re-
peaters, respectively.

1.05 Direct-leg arrangements are administered

entirely at a facility position. The asso-
ciated line and loop repeaters have no appear-
ances at service positions. All relay-type line
repeaters terminate in jacks in the facility posi-
tion, where they are cross-connected or patched
for either hub or direct-leg operation. For hub
operation, the repeater is connected to a 144A1
coupling unit which is terminated in a service
position. For direct-leg operation, the repeater
is connected to a relay-type conversion repeater
which connects via loop and equipment jacks at
the facility position to the loop conductors for
terminal operation. When a break feature is not
important, the conversion repeater is a 13H1
loop repeater which includes a polar relay and
is suitable for half or full duplex operation.
When a break feature is desired, a 2-relay con-
version repeater (90C1 loop repeater) is em-
ployed. Two relay-type line repeaters may be
interconnected at a facility position for through
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operation on a direct-leg basis. In order to ar-
range relay-type line repeaters so that they will
serve hub or direct-leg circuits, the full duplex
repeater termination heretofore employed for
hub circuit operation has been retained.

1.06 A new feature has been added to relay-
type line repeaters terminated in the fa-
cility board. This feature causes a space to be
transmitted outward whenever the repeater is
disconnected from the associated 144A1 coupling
unit or direct-leg circuit. The new feature causes
a spacing current of about 1 milliampere to flow
through the send relay windings at all times.

1.07 Two types of channel terminals are avail-

able. For hub applications, 43A1 channel
terminals per SD-70552-01 (Fig. W) are em-
ployed and for direct-leg service, the neutral ar-
rangement per SD-70552-01 (Fig. A) is used.
These channel terminals may not be converted
from one type to the other. Therefore, the re-
quired number of each type must be provided,
with allowance for spares. The legs of 43Al
channel terminals which are arranged for hub
operation terminate directly in a service position
or, via line and equipment jacks, in a direct-
leg facility position, which provides means for
making substitutions at a facility position.
Those arranged for direct-leg operation termi-

nate in a facility position. Whenever through.

operation or regeneration is required in conjunc-
tion with 43A1 legs, the network is established
on a hub circuit basis at a service position.

1.08 An attendant at a facility position com-

municates or tests over lines or loops by
means of a communication direct-leg teletype-
writer cord circuit, which is a cord-terminated
circuit appearing in the keyshelf of the board and
which connects to the leg and equipment jacks.
This cord circuit provides means for splitting
the line and loop circuits, and terminates the
side to which transmission is not directed. A
monitoring lamp responds to signals from the
terminated circuit. Access to the position tele-
typewriter and TMS is provided. In addition to
communication over the facility, the cord circuit
provides means .for the connection of a test
signal cord circuit for transmitting test signals.

1.09 A direct-leg monitoring circuit serves

private line direct-leg circuits. It is a
cord-terminated circuit and connects to the leg
and equipment jacks. In addition to its monitor-
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ing functions, it indicates the direction of trans-
mission, Access to the TMS for transmission
measurements is provided.

2. DESCRIPTION OF CIRCUIT ARRANGEMENTS

2.01 Figs. 1 through 13 show in schematic

form the various ways in which line re-
peaters having relay-type outputs, such as 40C1
channel terminals and those of the electronic
type such as 43A1 channel terminals, are termi-
nated in a facility position for direct-leg service.

A. Circuits Employing Relay-type Line Repeaters

2.02 Figs. 1 through 5 show the manner of

terminating relay-type line repeaters for
private line direct-leg service. The repeater legs
are connected to leg and equipment jacks which
may be assigned either to a 144A1 coupling unit
for hub operation (see Fig. 6) or to a conversion
repeater for private line service, as indicated in
Figs. 1 through 3, inclusive. The leg and equip-
ment jacks provide access to the circuits for
communication and testing in either direction.
Connection of the direct-leg teletypewriter cord
to these jacks splits the circuit. Fig. 5 shows a
spare repeater termination and the method of
patching it for a substitution. In Fig. 1, a 13H1
repeater is used as the conversion unit serving
a half duplex loop circuit. This arrangement
does not provide a break feature. If a break
feature is required, the arrangement of Fig. 2
which includes a 90Cl1 loop repeater is em-
ployed. It should be noted that the loop-return
battery is negative in Fig. 1 and positive in
Fig. 2. All loops usually return to positive bat-
tery, in accordance with Fig. 2. Since the line
repeater in Fig. 1 furnishes positive battery for
marking, it is necessary to return the loop to
negative battery. By turning over the tip and
ring conductors as in Fig. 1, the flow of the
loop current is maintained in the proper direc-
tion at the station. In Fig. 3, a 13H1 repeater
is used with a full duplex loop circuit. Here
again it is desirable to turn over the connections
to the receive loop jack circuit, in order to main-
tain the proper direction of current flow at the
station. The loop jack circuits shown between
the loop conductors and the conversion repeaters
in Figs. 1, 2, and 8 provide for repeater substi-
tution and for flexibility in patching loop con-
ductors, either for direct-leg or hub circuit
operation.
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2.03 Two line repeaters may be connected to-

gether back to back for through operation,
in the manner shown in Fig. 4. The polar oper-
ating current in each direction of transmission
is approximately 15 milliamperes.

2.04 Fig. 7 shows a relay-type line repeater
associated with a 13G1l loop repeater for
sending polar signals to a group of subscriber
station loops connected in parallel. A maximum
of ten such station loops may be connected to a
repeater. Negative battery is used for mark, and
each leg draws approximately 10 milliamperes
on a polar basis. Fig. 7B shows an individual
current measuring circuit for paraliel polar
loops grounded at a subscriber station. The cir-
cuit may also be used for ground return station
loops. In either case, the particular loop is split
off from the group by a patch using a facility
patch cord between the loop TCGL jack and the
PATCH jack. This terminates the loop in its
equivalent marking battery via jack MEAS.
CUR, to which the meter cord is connected.

B. Circuits Employing 43A1 Channel Terminals

2.05 All 43A1 channel terminals arranged for

direct-leg operation are terminated on a
full duplex basis in facility position leg and
equipment jacks. The manner in which 43Al
channel terminals and subscriber loops are in-
terconnected for private line service is shown in
Figs. 8 and 9. It should be noted that the full
duplex arrangement of Fig. 9 employs separate
loop and equipment jacks for each loop, and a
single leg and equipment jack. The resistors
shown enclosed in the dashed rectangle in Fig. 9
provide the correet terminating resistance for
the send loop and provide the correct value of
signal voltages for driving the sending circuit
of the channel terminal from the full duplex
send loop. In the case of half duplex operation
shown in Fig. 8, a single pair of leg and equip-
ment and loop and equipment jacks is employed
and the RL and SL leads are tied together.
This causes the 43A1 channel terminal to func-
tion on a half duplex basis. No provisicn is made
for interconnecting two neutral-type channel ter-
minals for through operation, as this is done on
a hub circuit basis.

2.06 Fig. 10 shows the manner in which a spare
43A1 channel terminal may be patched to
serve a half duplex subscriber loop. Fig. 11
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shows the manner in which a spare 43A1 channel
terminal may be patched to serve full duplex
subscriber loops.

2.07 Fig. 12 shows a neutral-type 43A1 channel

terminal assigned to a hub circuit via a
neutral-to-hub conversion circuit. Two 13G1 loop
repeaters interconnect the sending (SL) and re-
ceiving (RL) legs of the line repeater to a 144A1
coupling unit which connects to the hub of the
concentration group. Fig. 13 shows a hub-type
43A1 channel terminal appearing in the direct-
leg facility position and serving hub circuits in
a hub service position. The RL and SL leads
connect to a single pair of leg and equipment
jacks and the TL lead is cross-connected to the
legs jack or legs relay circuit. This situation is
not normally encountered, but is operationally
feasible. Hub circuits usually appear in the serv-
ice position only.

C. Direct-leg Teletypewriter Cord Circuit for
Communication and Testing

208 General: Communication with direct-leg

circuits is accomplished by the use of the
direct-leg teletypewriter cord circuit at the fa-
cility position. The position teletypewriter nor-
mally associated with the teletypewriter cord
circuit may be associated with this cord by op-
eration of keys located in the keyshelf. A cord
designated CONN. SIGS is provided for the con-
nection of the test signals. Test signals may also
be applied by the test signal cord circuit via a
jack designated TST SIG CD. Access to the
TMS for transmission measurements is provided,
since the measuring circuit is normally asso-
ciated with the position teletypewriter.

2.09 Functions of Cords and Keys: Connection

of the cord circuit is made at the TGL-
TGEQ leg and equipment jack circuit adjacent
to the associated line repeater. Two cords are
provided. The cord designated COM.MON is
equipped with a double plug and is used for nor-
mal communication. The cord designated COM
is equipped with a single plug and is provided
for access to circuits one jack of which may be
patched so that it is possible to connect to either
the TGEQ or the TGL jack, but not to both. Con-
nection of the cord circuit to an assigned fa-
cility terminates the facility in the cord circuit
to permit communication or testing in either
direction. A monitoring lamp (MON) circuit is
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associated with the use of the COM.MON (double
plug) cord. This lamp will light in response to
space signals from the terminated line or station
loop of the circuit under test. Selection of the
particular cord is made by the COM.MON-COM
key. This key permits only one cord to be used
at a time, thus avoiding the accidental intercon-
nection to two independent circuits simul-
taneously. Access to the position teletypewriter,
arrangement of the cord circuit for the par-
ticular type of line or loop to be tested, and
splitting the circuit for testing toward the line
or drop are accomplished by operating the SP
LINE-SP DROP and the RELAY REP-ELEC.
REP keys. Both keys must be operated before
communication or testing can be effected. Oper-
ation of the SP LINE-SP DROP key to either
position provides termination of the sending and
receiving circuit elements of the position tele-
typewriter set in a half duplex hub pot. The
cord circuit is arranged for testing relay- or
electronic-type circuits by the operation of the
RELAY REP-ELEC. REP key. The CONN.SIG
cord provides means for connecting test signals
to the direct-leg teletypewriter cord, for sending
to the circuit under test. Jack TEST SIG.CD pro-
vides means for patching the LEG cord asso-
ciated with the test signal cord circuit, to
provide a source of test signals. This releases
the position teletypewriter from its association
with the direct-leg teletypewriter cord circuit
and permits connection of the test signal cord
circuit elements for sending test signals when it
is desirable to provide for the distant office to
stop the test signals. The HDX-FDX key ar-
ranges the circuit for communication with a half
or full duplex station, respectively.

2.10 Application to Direct-leg Circuits Using

Relay-type Repeaters: Figs. 14 and 14B
show a relay-type line repeater terminated in a
leg and equipment jack circuit. The loop side of
the circuit may include a half duplex loop circuit
employing a 13H1 repeater (Fig. 14C), a half
duplex loop circuit employing a 90C1 repeater
(Fig. 14D), or a full duplex loop circuit employ-
ing a 13H1 repeater (Fig. 14E). Fig. 14A shows
a relay-type line repeater assigned to FDX or
HDX loop circuits for connection to Fig. 14B, 15,
or 18.

(a) Split to Line: Fig. 14 shows the direct-
leg teletypewriter cord circuit arrange-
ment for communicating and testing with a
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relay-type line repeater. A 144A1 coupling
unit provides the necessary signal conversion
between the position teletypewriter and the
line repeater, as shown in the line communi-
cating part of the circuit. The split-off loop is
terminated in an equivalent line resistance,
while the receiving circuit elements of the as-
sociated loop repeater connect to the MON
lamp circuit.

(b) Split to Drop: Fig. 15 shows the cord

circuit arrangement for communicating
with relay-type repeater loops. Incoming sig-
nals from the station are impressed on the
half duplex hub pot associated with the posi-
tion teletypewriter via the REQ ring of the
COM.MON cord and V1(A) and V4 tubes.
Signals originating from the position teletype-
writer are also impressed on the half duplex
hub pot and transmitted to the station via V3
tube, contacts of K11 relay, the TEQ tip con-
ductor of the COM.MON cord, and the send-
ing circuit elements of the associated loop
repeater. The split-off line repeater is ter-
minated in an equivalent resistance and its re-
ceiving circuit elements connect to the MON
lamp circuit.

2.11  Application to Direct-leg Circuits Using

43A1 Channel Terminals: Figs. 16A and
16B show a 43A1 channel terminal terminated
in a leg and equipment jack circuit. The loop
side of the circuit may include a half duplex
loop circuit (Fig. 16C), a full duplex loop circuit
(Fig. 16D), or the special case of a pair of 13G1
loop repeaters associated with a 144A1 coupling
unit arranged as a neutral-to-hub conversion
circuit (Fig. 16E).

(a) Split to Line: Fig. 16 shows the direct-leg

teletypewriter cord circuit arrangement
for communicating and testing with a 43A1
channel terminal line repeater. Incoming line
signals from the receiving circuit elements of
the channel terminal are impressed on the half
duplex hub pot associated with the position
teletypewriter via the TLN tip conductor of the
COM.MON cord and V5 tube. Signals origi-
nating from the position teletypewriter are
also impressed on the half duplex hub pot and
transmitted to the sending circuit elements of
the channel terminal via V8 tube and the RLN
ring conductor of the COM.MON cord. The
split-off loop is terminated in an equivalent
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line resistance circuit and the MON lamp cir-
cuit.

(b) Split to Loop: Fig. 17 shows the direct-
leg teletypewriter cord circuit arrange-
ment for communicating and testing with the
loop circuit associated with a 43A1 channel
terminal. In the case of a half duplex sub-
scriber loop, a 96A1 loop repeater performs the
necessary signal conversion to and from the
position teletypewriter. In the case of full
duplex circuits (Fig. 16D and 16E), incoming
signals from the sending loop circuit or the
13G1l loop repeater (repeater B) are trans-
mitted to the position teletypewriter via the
REQ ring conductor of the COM.MON cord,
V1(A) and V4 tubes, and the half duplex hub
pot. The split-off line repeater is terminated
on a half duplex basis in its equivalent loop
resistance and the MON lamp circuit.

D. Direct-leg Monitoring Circuit

2.12 A direct-leg monitoring circuit is pro-

vided in the facility position for monitor-
ing on private line direct-leg circuits. It is
arranged for connection to the position teletype-

writer or the auxiliary teletypewriter circuit and

has access to the TMS for transmission measure-
ments. The circuit appears in a cord equipped
with a double plug. The plug is connected to
the leg and equipment jack circuit adjacent to
the line repeater. The new direct-leg monitoring
circuit includes a “direction of transmission”
feature which includes two lamps designated
LINE and DROP.

2.13 The direct-leg monitoring circuit is de-
signed to meet the following operating
conditions.

(a) Monitor in direct-leg circuits served by
either relay-type or 43A1 repeaters.

(b) Respond to signals from either the line
or the drop.

(¢) Monitor either full or half duplex trans-
mission.

Four 2-position keys located in the keyshelf ar-
range the circuit to perform the functions out-
lined above.

2.14 Monitoring Direct-leg Circuits Using Re-
lay-type Repeaters: Fig. 18 shows the
monitoring direct-leg circuit arrangement when
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associated with relay-type repeaters. The pres-
ence of the ring-sleeve section of the cord in
the TGL jack places the windings of polar relay
(K3) in series with the sending side of the loop
repeater. Thus, K3 relay will respond to signal
current changes from the station. The resulting
mark (+130V) and space (—130V) voltages on
its contact are transmitted via V6 tube to the
position teletypewriter and TMS for trans-
mission measurements or to the auxiliary tele-
typewriter. Signals originating from the line
will be sampled on a voltage basis by the
presence of the sleeve section of the cord in the
TGEQ jack. The direction of transmission will
be recognized by the flashing of the DROP or
LINE lamp in the plate circuit of V1 and V2
tubes, respectively.

2.15 Monitoring Direct-leg Circuits Using 43A1

Channel Terminal: Fig. 19 shows the
monitoring direct-leg circuit arrangement when
associated with electronic direct-leg circuits. The
presence of the ring-sleeve section of the cord
in the TGL jack samples the signal voltages
originated by the station, while the sleeve sec-
tion of the cord samples the signal voltages
originated by the line. The particular type of
operation is selected by relays under the control
of keys, as shown. Signal voltages from the line
or drop are converted to suitable values and
polarity by V4 and V5 tubes. The resulting
signal voltages are transmitted to the position
teletypewriter or auxiliary teletypewriter via
V6 tube which provides the correct mark and
space voltages. The direction of transmission
will be recognized by the flashing of the DROP
or LINE lamp in the plate circuit of V1 and V2
tubes, respectively.

E. Keyshelf Circuits in Direct-leg Arranged
Serviceboard

2.16 Fig. 20 shows the communication and

transmission measuring preference chain
circuits associated with the cord circuits appear-
ing in a facility or combined position of the No. 2
or 9 serviceboard. The direct-leg teletypewriter
cord circuit and direct-leg monitoring circuit are
shown in the chain of testing cord circuits and
have access to the teletypewriter and the TMS
on a left to right order of priority as the cords
appear in the cord shelf, except that the tele-
typewriter cord circuit has first preference in
the use of the position teletypewriter.
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3. DESCRIPTION OF EQUIPMENT

A. Direct-leg Monitoring Cord Circuit

3.01 The bay equipment for the direct-leg

monitoring cord circuit is mounted on a
19-inch relay rack and occupies the space of
three 1 3/4-inch mounting plates.

3.02 At the serviceboard, the direct-leg moni-

toring cord appears in the keyshelf in the
manner shown in Figs. 21A and 21B for the
No. 2 and 9B serviceboards, respectively.

3.03 Jacks and keys associated with the di-

rect-leg monitoring cord circuit appear in
the face of the serviceboard, as shown in Figs.
22A and 22B for the No. 2 and 9B service-
boards, respectively. For the No. 2 serviceboard,
this equipment is mounted directly above the
piling rail in the center panel. For the No. 9B
serviceboard, this equipment is mounted in a
miscellaneous jack strip in the jackfield of the
keyshelf bay.

B. Direct-leg Teletypewriter Cord Circuit

3.04 Mounted on 19-inch relay rack, the bay

equipment for the direct-leg teletypewriter
cord circuit occupies the space of six 1 3/4 inch
mounting plates.

3.05 At the serviceboard, the direct-leg tele-

typewriter cord circuit appears in the
keyshelf in the manner shown in Fig. 23 for both
the No. 2 and 9B serviceboards. A jack (TST
SIG CD) is located in the jackfield of the face
equipment as part of the miscellaneous jack
group.

4. LIST OF FIGURES
4.01 Circuit Figures

FIG. NO. TITLE
1 Interconnecting Arrangements for
Relay-type Line Repeater and HDX
Subscriber Loop Using 13H1 Loop
Repeater

2 Interconnecting Arrangements for
Relay-type Line Repeater and HDX
Subscriber Loop Using 90C1 Loop
Repeater
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FIG. NO.

TA

7B

10

11

12

13

14

14A

14B
14C
14D
14E

15

TITLE

Interconnecting Arrangements for
Relay-type Line Repeater and FDX
Subscriber Loops Using a 13H1 Loop
Repeater in the Send Leg

Relay-type Line Repeater Intercon-
nected for Thru Operation

Spare Relay-type Line Repeater Ter-
mination in Facility Position

Relay-type Line Repeater Serving a
Hub Ckt

Relay-type Line Repeater and 13Gl
Loop Repeater Serving Parallel Polar
Loop Ckts

Terminating Ckt for Spare 13G1 Loop
Repeater for Use in Fig. 7

Current Measuring Ckt for Individual
Parallel Polar Loop

43A1 Channel Terminal Serving
HDX Private Line Subscriber Loop

43A1 Channel Terminal Serving FDX
Private Line Subscriber Loops

Patching a Spare 43A1 Channel Ter-
minal to a HDX Subscriber Loop

Patching a Spare 43A1 Channel Ter-
minal to FDX Loops

Neutral-to-Hub Conversion Ckt Using
Two 13G1l Loop Repeaters and a
144A1 Coupling Unit

Hub-type 43A1 Channel Terminal
Appearing in Direct-leg Facility Po-
sition for Hub Operation at a Hub
Service Position

DL TTY Cord Ckt Arranged for
Split to Line (Relay-type Repeater)

Relay-type Line Repeater Assigned to
FDX or HDX Loop Ckts

Leg and Equipment Jack Ckt
HDX Loop Ckt with 13H1 Repeater
HDX Loop Ckt with 90C1 Repeater

FDX Loop Ckt with 13H1 Loop Re-
peater in the Send Leg

DL TTY Cord Ckt Arranged for Split
to Drop (Relay-type Repeater)

o
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FIG. NO.
16

16A

16B
16C
16D
16E
17

18

19

TITLE

DL TTY Cord Ckt Arranged for Split
to Line (Electronic-type Line Re-
peater)

43A1 Channel Terminal Assigned to
FDX or HDX Loop Ckts

Leg and Equipment Jack Ckt
HDX Loop Ckt
FDX Loop Ckt
Neutral-to-Hub Conversion Ckt

DL TTY Cord Ckt Arranged for Split
to Drop (Electronic-type Line Re-
peater)

DL Monitoring Ckt Arranged for
Relay-type Repeater Monitoring

DL Monitoring Ckt Arranged for
Electronic-type Line Repeater Moni-
toring

FIG. NO.
20

21A

21B

22A

22B

23
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TITLE

Commuanication and Transmission
Measuring Preference Chain Ckts
(SD-70860-01)

Keyshelf Arrangement of Direct-leg
Monitoring Cord Ckt at No. 2 Service-
board Facility Position

Keyshelf Arrangement of Direct-leg
Monitoring Cord Ckt at No. 9B Serv-
iceboard Facility Position

Face Equipment for Direct-leg Moni-
toring Cord Ckt at No. 2 Service-
board Facility Position

Face Equipment for Direct-leg Moni-
toring Ckt at No. 9B Serviceboard
Keyshelf Bay Facility Position

Keyshelf Arrangement of Direct-leg
Teletypewriter Cord Ckt at No. 2
Serviceboard Facility Position or
No. 9B Serviceboard Keyshelf Bay
Facility Position
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LEG AND EQUIPMENT
JACK CKT

LEG AND EQUIPMENT
JACK CKT

TGL TGEQ

1361

RLI LooP REPEATER

Fig. 7B — Current Measuring Ckt for Individual

TGL TGEQ -
M VY V2 I 2 RL | Less Jack oxr Vv \"A ¢
+ lsovj -jv COUPLING UNIT EGS RELAY CKT o2 A A, ]
] s LEGS REL
D N2 o SL | "as reap FoR
HUB CONN
S ¢ | TL
r"'!
[_<~">
2§
B4 -130v
RELAY-TYPE
LINE REPEATER
Fig. 6 — Relay-Type Line Repeater Serving a Hub Ckt
R
M LEG AND EQUIPMENT
JAGK CKT
—_— e I . [ 1 TOTAL CURRENT MEASUREMENT JACK
Myl 2500 T6L TGEQ |; ™ | TGEQ TGL
+130Vf — | VY g —AM-AMN— | | ¥V 2 B
| R o3 A At o]
. Aie ] | /i |
. - (5 +130V | ¢
cr | ! 5 | R
,— i 2 [ LI -130V [
LOOP AND EQUIPMENT
—{Ir I JACK CKT | | LoopJﬁpég Ec?#IPMENT
Pl d aSy —1 | 1361 REPEATER | ' LP PADS SyRsch e
o—f TGL TGEQ |t L SD-70633-01 ] r| T6EQ TGL T N S_TA_'-T’I'?N
- ve T b ————— ¥V VES Ny ;
RELAY-TYPE ‘ N
LINE REPEATER =) Aty | ,”_13_/\ Ad 5 R sl
LOOP AND EQUIPMENT
e B SUBSCRIBER
? P PADS
[ TeEa T6L . L DS STATION
I 2 4 _:
— i
el A

Fig. 7 - Relay-Type Line Repeater and 13G1 Loop
Repeater Serving Parallel Polar Loop Ckts

TO OTHER LOOP AND

EQUIPMENT JACK CKTS
AS REQUIRED

(MAX.OF 10 LOOPS)

sD-70633-0l

ISS 3, SECTION 666-100-100

LOOP AND EQUIPMENT
JACK CKT

o

TGL

TGEQ
¥V
oA Al |

U‘VTZi__

Fig. 7A — Terminating Ckt for Spare 13G1 Loop

Repeater for Use in Fig. 7

v
;||—o—L/\

____JZZZZEEIzk
=130V

SD-70618-0l

Parallel Polar Loop

b

|

Figs. 6, 7, 7A, and 7B
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[ azar c@ﬁeﬁe?mﬁf T
WITH FIG. A SD-70552-01
l f LEG AND EQUIPMENT LOOP AND EQUIPMENT
| veae | JACK CKT JACK CKT
‘ ° SUBSGR
| - el o[ TOL TGEQ | . [ TeEQ TeL |, LPPAD STATION |
: = VES ¥V vESTT— % =
sL R i —

.Y wwr WY | B | PN s .3 DUNAY Y s 9 N _
| I HDX_LoOP
| V5 | 62.5 MA
' i AW |
| I
| ve |
| -13ov b |
| Jii "Wy |
| -BOV—AAMN———— |
—— e —— e — — — — —_ = P

Fig. 8 — 43A1 Channel Terminal Serving HDX Private
____________ _ Line Subscriber Loop
r 43A1 CHANNEL TERMINAL ]
| WITH FIG.A SD-70552-01 [ LEG 92%KE%L:(I1§MENT LOOP AND EQUIPMENT
JAGK CKT
l vaB | _ A o LP PAD SUBSCRIBER
I Ry 1| T6L TGEQ | .| TeEQ T6L |¢ STATYON
' , = VE—] Fv VETT— ==
' — SL; R ;_/\ /\_E; +|3QV_R_1/\ /\_K-R -
: RECEIVING LOOP
| V5 | R 62.5 MA
| | e |
| " = p | LOOP AND EQUIPMENT
JAGK CKT SUBSCRIBER
I " l .| TGEQ TeL |, LEPAD °
| _zov v I °FV VES] 5% ——'}
l % l . AL R ' —
| g 1 | L SENDING LOOP
=I3OV—AMN— -130V so-?ogu-ou 62.5 MA

Lo e s s o e - L e

Fig. 9 —43A1 Channel Terminal Serving FDX
Private Line Subscriber Loops

Figs. 8 and 9
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LEG AND EQUIPMENT

LOOP ANO EQUIPMENT

ISS 3, SECTION 666-100-100

| WITH FG. A SD-70552-01 | JACK CKT JACK CKT
* SUBSCRIBER
: :T ToL TGEQ TGEQ T6L LP PAD ErATIE
RL : n 2 1 MQ — e
| s:.in % | i, ] <" -;
_—a ;_/\ ,\./"G —
| | e ° TL HDX LOOP
62.5 MA
| | . :
| |
FACILITY FACILITY
| | PATCH CORD Hl? : HB;( PATCH CORD
| | T T
L V¥ FV [| o0—T°"
| | — o R R o
' | o— At oR | 3ov—Fo dA e =
| | 43A1 CHANNEL TERMINAL HDX
SPX PATCHING CKT
| [ SD-70618-0I (FIG. 122)
I |
~130V
| |
L N Fig. 10 — Patching a Spare 43A1 Channel Terminal
______________ To a HDX Subscriber Loop
r 4351 CHANNEL TERMINAL | LEG AND EQUIPMENT
| WITH FIG. A SD-70552-01 | JACK CKT LOOP AND EQUIPMENT
JACK CKT
| | - : e
| v2B adl ¢ TGl: TGEQ TGEQ TGL
sy VES | v || oUW —=
I e e v el I N Al | et =3
ll j/ : i REGEIVING LOOP
— 62.5 MA
I |
vS FDX FDX FACILITY
FACILITY
: : PATCH CORD LN LP PATCH CORD
T T
I | o +130v —0-% A 1o
1 l _ LOOP AND EQUIPMENT JACK CKT
ved % e L T/ Lz | + SUBSCRIBER
| o YWV ! j o | TGEQ TGL LP PAD —
J % es56n - ——
| $ I ' 2250 | i ol Yo ANy — 1
| -sov I i l =, o At —
SENDING LOOP
L - - | zosq | FgL).( ‘ 6.5 MA
| Fie. 10 s T
| so-7o8i-01 ] RV ” o— o
+ 130V —o—+ A Tlo
43A1 CHANNEL TERMINAL FDX
SPX PATCHING CKT FACILITY
SD-70618-01 (FIG.123) PATCH CORD

Fig. 11 — Patching a Spare 43A1 Channel

Terminal to FD

X Loops

Figs. 10 and 11
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- - - = C T T T T T T T 1361 LooP REPEATER |
43A1 CHANNEL TERMINAL I LEG ﬁ‘ngg&'P"ENT SD-70633-0!
SD-70552-01 NEUTRAL-TYPE
3 Kl
V2B Ryt | T6L TGEQ |, RL A

|
|
|
I
I
I T....on .
I I~ i3G1 LOOP REPEATER
| I $D-70633-0I |
I | Kl +i30V I
L I L b { ANV OTW I
I I TS ~iz0v
d ? | | i I's
d|
b
~130V | I [_ I
| I ~130v mn I
L ] | e |
L - I
Fig. 12 — Neutral-To-Hub Conversion Ckt Using Two 13G1
Loop Repeaters and a 144A1 Coupling Unit
F————— e e
| 43A1 CHANNEL TERMINAL LEG AND EQUIPMENT
I SD-70552-01 HUB-TYPE I JACK GKT
! N
| SLI R 1 A lR sL
I e AM - Jr_‘ II O /\
I :}’ -130V | 4
| 130V I
| L I
| |
! |
| |
| V7 % |
I 0! TL
| I /
| |
I =i3ov -130v f |
: e y : :
I —A— I
| I
| -0y |
s s s e e i VB i e i Bl 8 R s s s 5t i B S s 2

I
|
I'
I R AN Vin [ J_T +130V
e +—VW\—¢ o [ 4
* I
|
I

144 A1
< S | COUPLING UNIT

1S§ 3, SECTION 666-100-100

RL

SL | TO LEGS JACK CKT OR
TO LEGS RELAY CKT AS
REQD FOR HUB CONN

TL

Fig. 13—I-iub-Type 43A1 Channel Terminal Appear-
ing in Direct-Leg Facility Position for Hub
Operation at a Hub Service Position

TO LEGS JACK CKT OR LEGS RELAY
CKT AS REQD FOR HUB GCONN

Figs. 12 and 13
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LOOP AND EQUIPMENT
CKT

S JAGK
r R 1 Fig. 14B — Leg and Equipment Jack Ckt i' ——————— - Bl . TeEe ToL . LP PAD SUBSCRIBER
I | \f S— Wy ==
| _|3OV—'\N\,—:; | T L2 TSEQ T : /% s L __Jl
1200 ?“ = AA R LT o rio. 1aa — >t o —o—|.||_,¥\°“¢_ :’EDF;GF; :4<E:. 1 oy
+130V 250N TO FIG, . R —% e P F = R ' 4 TO FIG.
1200 s|r |48, 15 1Al i— | o N=—0 < 1asor 18| r |k 55— —'2ov|
s =] OR 18 = S Sy o) M__ 4 isovl
: L 1 nee so-rorss-o1
It
| pT'* | Fig. 14C— HDX Loop Ckt with 13H1 Repeater
I —F  -130v | COM MON
zlz] ol o
3151 ww - CORD
|| -
Fig. 14A — Relay-Type Line Repeater Assigned To FDX . : o e, et S
or HDX Loop Ckts | -;
T .S
LOOP TERMINATING CKT TO FIG. |
COM CcoORD 14B OR 18| R | LOOPJ:'&IE %aglmsm
LINE COMMUNICATING CKT o ——] AMA : +130V | : LP PAD SUBSCRIBER
K9 ﬂ__g_-l_z——c | | TeEQ T6L |, STATION
48y [ I ..SV Vi N ""'"1'
TST SI6 LY wr PN P o L —— _——
CORD T FTO— AN HD;SLOOP
A i 62.
3 | AL 144 Al "
R
G — . - o coveine '
. S— Vi UNIT ‘
pr— T
L ¥ Fig. 14D — HDX Loop Ckt with 90C1 Repeater
= i +130V
-48v I Eq\F ' LOOP AND EQUIPMENT
~13ov SUBSGRIBER
— — —T11 SPLI ¢ X 1 r | TGEQ TGL T LPA FRE STATION
To = v 3 e ==
+130V LINE ad 4130V T R A r_§ R —_—
: L T R — i RECEIVING LOOP
‘1/0 N 1480R 18| g T 8 LOOP AND EQUIPMENT e
I I u—l_._/ -I30V| UL LP PAD SUBSCRIBER
| | TO POSITION TTY & | |+ | TeEQ T6L T i AR E
TELEG TM SET | Kl -l30v—|—1—fv viET—] ’b\(. —_-i
[ R — R o A u,q;— R ' ——d
= ; SENDING LOOP
HDX HUB | —AwWHi | 62.5 MA
POT +Bov—{ P
C— — | Pl ‘?--|30V I
I +130V I
Fig. 14— DL TTY Cord Ckt Arranged for Split To Line L IBH] BEE S0S 0 |

(Relay-Type Repeater)
Fig. 14E — FDX Loop Ckt with 13H1 Loop Repeater
in the Send Leg

Figs. 14, 14A, 14B, 14C, 14D, and 14E
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JACK CKT
TGEQ
LA p—T
TO FIG - S TO FIG. 14C,
ahaial i F are R | 14D, OR 14E
* +
COM MON o
cord 5z g1 of
x|~ He=
COM LOOP COMMUNICATING CIRCUIT
—0 CORD
+— y —0 K2
oI~ ij-—-fw\,-— -48v
s d oA FDX -HDX
' L - Kl
T wn— 3[]
! -330V +130V 6

+13 OV—AANA—— +|3ov—'\N\f——t' q AN -—o—x—/|| CUR
! 7

r‘—o-———W\fO-’\N\r QM% D 2 " J

1

+130V

p
& AAN -0~ CUR
ADJ
+i30vV
A
y
TST SI6
CORD
I
LINE TERMINATING CIRCUIT ﬂ— ~-48Y
> 1
] ~N
+130VammAAA AAA=e ‘ ‘: =
. I 1
1
VIA [ o =
1 TO POSITION TTY &
—_— [ TELEG TM SET

-330V -130V +130V | -
HDX HUB
. : POT. | o
e L N ‘

SPLIT TO DROP

Fig. 15 —DL TTY Cord Ckt Arranged for Split to Drop Fig. 15

(Relay-Type Repeater)
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|
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Fig. 16A —43A1 Channel Terminal Assigned to
FDX or HDX Loop Ckts

TEST SIG
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LINE COMMUNICATING CKT

e

TO FIG. 16B,
17 OR 19

HDX HUB poT.

+i30v
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9
¢
_ﬁ‘—’

SL

—C)—

v

TO POSITION | o
TTY & TE <6

T™ SET
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i 4+ (SPLIT

1} TO

| — 4 LINE
¥

48V

Fig. 16B — Leg and Equipment Jack Ckt

TGL TGEQ
5 2
TO FIG. 16A [n : I¥ | S
¢ o 11 J"

zlzlo|o| COM MON
Z|-|¥|&| coro

COM coRrD

o—ot T3

—__g—l__* o
o —a
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CIRCUIT
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=330V —"AA
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~
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2

)
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Fig. 16 — DL TTY Cord Ckt Arranged for Split to Line

+130V

i

-130V

(Electronic-Type Line Repeater)

LOOP AND EQUIPMENT
JACK CKT
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- SUBSCRIBER
T «—> ] TeEQ T6L |+ LP‘ PAD STATION
TO FIG. 16B OR 19 | ‘ — — -:
. 130V mm— 3./\ A_‘_T R o
‘ HDX LOGP
62.5 MA
Fig. 16C — HDX Loop Ckt
LOOP AND EQUIPMENT
e SUBSGRIBER
5 .| TeEa TeL |, LPPAD STATION
o v Vel =
—_
TO FIG. 168 OR 19 ‘ REGEIVING LOOP
62.5 MA
LOOP AND EQUIPMENT
SUBSCRIBER
TGEQ T6L |+ LP PAD STATION
| | 3V Vi [ _":
: =
| | ?./\ NS R — |
g SENDING LOOP
| | I 62.5 MA
| -t3ov FIG. 10 |
L sn-'-7osu-0|__] +Haov
Fig. 16D —FDX Loop Ckt
MON
[~ 7361 LOOP REPEATER (A} SD-70633-01 |
2 - 3 '
e\ /\\ = |
| +130V l
| 1 —WA—"\W\— g I
-130V
| - ANyt ..
TO FIG. 16B OR 19 LI M 1 144A1
l e ' COUPLING o B OKT
_______________ H
:_ 301 LOOP REPEATER (B) SD-70633 -0l _1 5 wr L&
+130V
L - Aot ¥ ! .
| Pl £5 —130v |
2] S
| t
| |
— .
l -130V L I Flg- 16E — Neutral-To-Hub
N Ry _ Conversion Ckt

Figs. 16, 16A, 16B, 16C, 16D, and 16E
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LOOP AND EQUIPMENT
JACK CKT

TGEQ LIKE
vd'_‘
TO FIG. 14C,
TO FiG.lAA[R r— .]140. OF tAE +130V
LEG AND EQUIPMENT JACK CKT
TGL TGEQ
- T Hsov—l'\N‘v ) W
TO FIG. 16A &&P ° TO FIG. 16C, oled = ﬁ I
R — R |16D, 6E
— > D, OR 1 —AAA " :L
G g F\
COM MON LQOP COMMUNICATING GKT TST SIG CORD 1
zl 2| ol CORD COM coro T A =
| e vy
z A A= ;——E‘Lo K9 Bo A . -130v DROP
v O
— o ’
—sav‘{i‘r’ T
LINE TERMINATING CKT D — . sk RL v - +130V
3 LooP oL a— -
REPEATER — > A I 3 K3
— = ¥ -5
MON P+
e &
¥ | p-2
-130V O
1 : : siE =
wizov M T o
+i30v DROP LINE
> V4 HDX HUB PoT. K2
K2 - —H A AL,
_ an_[] FDX-HDX 4130v I o
48V il i \4 ;U . J t
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‘ 8 = VWA~
% . JNf
-330V  -130V SN VWA
+130V rt\O
l -i30 SPLIT
TO
+130V BAEE p—
14
T +130v
i N N A L
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V6
Fig. 17— DL TTY Cord Ckt Arranged for Split to Drop REL REP
(Electronic-Type Line Repeater)
MON-AUX
RL
Ay LT
~ 130V =—=AAN . . \%

Fig. 18 — DL Monitoring Ckt Arranged for
Relay-Type Repeater Monitoring Figs. 17 and 18
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LEG AND EQUIPMENT JACK CKT

TGL TGEQ
e ] T
TO FIG. 16A ¥V VE="] TO FIG. 16C,
R | e ‘ AN R | 16D, OR 16E
y o—J/\ 96AI-43Al
> N
DR?P A LINE
wjxc w % 1
o— N\ FDX-HDX
31
LINE
o]
DROP
+130V
4
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F 4

ELEC REP
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TTY

tv
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Fig. 19 —DL Monitoring Ckt Arranged for Electronic-
Type Line Repeater Monitoring

Fig. 19
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TELEGRAPH CORD & SET CXT CONN CORD NO.I CONN CORD NO.2 TTY CORD CKT NO.I DL TTY CORD CKT NO.I OL TTY CORD CXT NQ 2 DL MONITORING CKT NO. DL MONITORING CKT NO.2 TEST SiG CORD CXT NEUTRAL CORD CKT
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NOTES:

1. CORD CIRCUITS DESIGNATED (F2) ARE PROVIDED IN NUMBER 2
SERVICEBOARD FACILITY POSITION,
CORD CIRCUTS OESIGNATED @ ARE PROVIDED (N NUMBER 98 Fig. 20— Communication and Transmission Measuring
SERVICEBOARD FACILITY POSITION. Preference Chain Ckts (SD-70860-011
CORD CIRCUITS DESIGNATED (C) ARE PROVIDED IN NUMBER 98
SERVICEBOARD COMBINED POSITION. Page 19
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(P1) PLUG i CONN
SiGS
DL MON @ U_

(P1) PLUG

"T[IIIIIDILJJ“)}'TIILHI_I_ @ O @ @ @ O
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" aux  TTY | HDX — Fox ¢ 4341 — 96al 1 PSS
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LINE
COM MON COM
[T I T T T T I I IIIITI] Fig. 22A — Face Equipment for Direct-Leg Monitoring Cord Ckt TITITIIIITIIIIIITITIIIIT
D L MON at No. 2 Serviceboard Facility Position DL TTY
DIRLEEJIIPOSNAL LINE HOX ?FDX—D MON ST SIG

? @ ‘ LAMP ﬂo U_ KEY

DROP
LINE
DIRECTIONAL
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SN e O O
( M A TTY 2
HDX ¢ cMON ¢
DROP 43A1 $ 96AI —» O FDX —» com —»
LINE REL REP SP LINE REL REP
Fig. 22B — Face Equipment for Direct-Leg Monitoring
Cord Ckt at No. 9B Serviceboard Keyshelf
DROP Bay Facility Position
REL REP
ORQF ELTN REP SP DROP ELTN REP
s 218~ Keyshelf' Al:rungemen! of Direct- Fig. 23 — Keyshelf Arrangement of Direct-Leg Tele-
by Monitoring c_°fd Ckt at No. 98 ; typewriter Cord Ckt at No. 2 Serviceboard
Serviceboard Facility Position Facility Position or No. 9B Serviceboard
ELTN REP Keyshelf Bay Facility Position
Fig. 21A — Keyshelf Arrangement of Direct-
Leg Monitoring Cord Ckt at No. 2
Serviceboard Facility Position
Figs. 21A, 21B, 22A, 22B, and 23
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