8. TESTING METHODS AND RESULTS eceecose

BELL SYSTEM PRACTICES
Plant Series

SECTION 312-008-100
Issue 2, June, 1941
AT&TCo Standard

TELETYPEWRITER LOOPS
WAVE SHAPING — LOOP LENGTH LIMITS — NOISE INFLUENCE

CONTENTS

2. DESCRIPTION OF CENTRAL OFFICE
"KICK~OFF" AND WAVE SHAPING AR~
RANGEMENTS occvcocessroassocossvenss

Private Line Service ...ccccvececevee
TWX Service .ccceccevsrosscacscnansnse

3. DESCRIPTION OF WAVE SHAPING SETS ...

4. CENTRAL OFFICE AND TELETYPEWRITER
STATION ARRANGEMENT INDEX AND LOOP
LENGTH LIMITS eccceeencccscsansennns

Private Line Service ..vceeseeccocces
TWX Service s..ivveveecsnsarosocoacis

5. NOMENCLATURE e¢ecceccccccsccsscncoen

6. APPLICATION OF CIRCUIT ARRANGEMENT
FIGURES scccverceocsococscocnsanonce

D M -

LSS N

GONeral ..cccccvscocrsosvscsacsassasn
Bias Corrector - Differential Loop
Repeater ..ic.sc0c0ccvccocccssccsans
Mixed GAUEZOB c.cceeeressscsacascnsos
Bridged TAPB ececeevesvcsossossocsns
Loop Current Adjustment .s.c.c.cccecesee
Teletypewriter Adjustment ....ccoeece
Pulling Magnet Teletypewriter - Line
RElAY c.cveioscccconsossrocscssosson
Private Line Service - Resistance
VS Inductive Wave Shaping e...c.cee
Wave Shaping Sets with No. 26 Tele-
typewriter e0c0essressssto0etsene
Loops in Series scecececciocedeconsns
No. of Teletypewriters in LoOp ee.cee
Full Duplex-Through Operation e....e

7. NOISE INFLUENCE ecocsscecsoccsoccacs

Station @ ® 000008 9O g O 0 oOs P s oPs e Y
Central OfficO e.cececoccncocncocnse

¥rom Subscriber to Central Office ..
From Central Office to Subscriber ..

9. REFERENCE LIST OF CENTRAL OFFICE
DR.AmeS ® 00 290" ePbeasres et s oL

NN 0 O 00 OO O O OO O O

~

1. GENERAL

1.01 This section shows_the arrangements that

are provided for use at central offices
and at teletypwriter stations to modify the
wave shape of 40, 60 and 75 speed signals in
the teletypewriter loops in order to improve
transmission. Both private 1line and TIWX

service are covered. The various arrange-
ments show the central office networks,
station wave shaping equipment, resistance
distribution between the central office and
the station and loop length 1limits. The
general features of the application of wave
shaping arrangements are shown in this sec~
tion.

1.02 This section replaces Issue 1 and the
related Addendum and is reissued pri=-
marily for the following reasons:

1 - To cover the 69A1 and 69B1 TTY switch-
boards.

2 - To cover the No., 1 Telegraph Service
Board and the 101A and 102A Line Con=
centrating Units.

3 - To change the station wave shaping fig-
ures to show the inductance of the
wave shaping set in the side of the
line opposite to that containing the
TTY relay or magnet to reduce the
noiee induction caused by the station,

4 - To give loop length limits.

5 - To extend the use of the section to
cover 40 and 75 speed service.

2. DESCRIPTION OF CENTRAL OFFICE "KICK-OFF"
AND WAVE S G _ARRAN S

2.01 Private Line Service: To improve trans-

mission from the central office to the
station, arrangements are provided to insert
resistance, inductance or a network con-
sisting of resistance, capacity and induc-
tance connected in parallel, in the side of
the loop connected to the repeater. The
circuit arrangement is shown on SD-70122-0Q1
and i1s connected either to & 1loop Jjack of
the TLT or in the side of the loop between
the repeater and loop. In the case of dif-
ferential loop repeaters "kick-off" of the
relays in the differential loop circuit can
be prevented, in general, by inserting re-
sistance, which forms a part of the repeater.
When long loops are encountered and the prop=-
er loop current cannot be obtalned with the
required minimum resistance in the repeater,
a network which 1s of low resistance is in=-
serted instead. In the case of 12A1 and
12A2 repeaters, the condition which involves
wave shaping is, in general, satisfied Dby
using resistance which is in the repeater
for controlling loop current. When 1long
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loops are encountered and the proper 1loop
current cannot be obtained with the required
minimum resistance in the repeater, one or
two 307E or 207E retardation coils, which
are of lower resistance than the required
minimum resistance,are inserted in the loop,
externally to the repeater.This coll is the
same as that provided in the network used
above for differential loop repeaters. The
network 1s so arranged that by the changing
of straps, the coll may be used independent-
ly if desired.

2.02 7TWX Service: To improve transmission

from the central office to the sta-
tion, arreangements are provided to insert a
network, consisting of resistanoce, capacity
and inductance connected in parallel,in the
repeater side of the 1loop at the central
office. "Kick-off" of the relay in the
cord circuit repeater can be prevented, in
general, by the strapping of resistances
provided in the TWX subscriber line cirauit.
When long subsoriber lines are encountered
and the proper .current cannot be obtained
with the required minimum resistance in the
subscriber line circuit, the network which
is of low resistance 1s inserted in the sub-
acriver line circuit. Two networks, differ-
ing only in the capacity element, are pro-
vided depending on the type of switchboard.

3. DESCRIPTION OF WAVE SHAPING SETS

3.01 The 150Bl1, 150Cl, 150D1 and 150El wave

shaplng sets consist primarily of ser-
les inductance (307E or 207E retardation
coil) which 1is provided for signal shaping
purposes. In addition the 15081 and 150C1
sets have a resistanoce and condenser proteo-
tion equipment for teletypewriter not-pro-
vided with spark protection equipment. The
150Bl1 and 150D1 8ets have one inductance

coil. The 150C1 and 150El sets have two
inductance coils in series. The 150B1 or
150D1 set is used for the shorter loops and
the 150Cl1 or 150El set for the longer loops.
For the longest loops, the inductance of 3
or 4 coils wav be needed in certain cases.
Two wave shaping sets way be used, in these
cases, to provlide the necessary inductance.

3.02 The 150F1 wave shaping set consists

of a pad which simulates 2 miles of
No. 19 gauge loop cable. This set is used
at the station to prevent "kick-off"™ of the
oentral office repeater relays when the
loop contains more than one holding magnet
teletypewriter without a line relay and is
less than 2 miles long.

3.03 The induotance of the 307E or 207:
coil, used 1in the wave shaping sets,
differs from coil to coill and also varies
with different currents und wave shapes.The
winding of this coil 1is provided with taps
which are wired to screw terminals in the
wave shaping set. Various combinations of
terminal connections may be used to obtain
inductance values 1in steps of about one
henry, up to the maximum inductance of the
two colls in series. The wiring of the wave
shaping sets required to obtain these in-
ductance values is shown in the line termi-
nation plans in the P series of Bell System
Practioces.The various combinations will have
about the same effect on telegraph signal
wave shape in 60 mil or 20 wil loops as the
amouat of inductance shown in the following
tables, assuming that this inductance was
made up of coils having a high degree of
stability. These tables also give the ap-
proximate d-o resistance of the cambination
and list the line termination plans, which
may be used to secure any desired value of
inductance. R

TABLE 1

150B1 or 150Dl Wave Shaping Sets

Approximate
£quivalent
Inductance of
Line Temination Stable Coil Approximate
Plan (LT) For in Henries D-C
Wave Shapi set M Resistance *Coil
15081 T50D1 Loop Loop In Ohms Terminals
1.04A or 1.06A 1.08A 0.7 0.8 56 1-2
1.04B or 1.06B 1.08B 2.0 2.0 111 2-3
1.04C or 1.06C 1.08C 3.0 3.0 142 2-4
1.04D or 1.06D 1.06D 3.5 4,0 161 2-5
1.04E or 1.06E 1.088 4.5 5.5 167 1-3
1.04F or 1.06F 1.08F 5.5 7.0 1986 1-4
1.04G or 1.06G 1.08G 6.0 8.0 217 1-5

* These coll temminals do not correspond to the wave shaping set

terminals.

For purposes of making connections, reference should

be made to the LT plans in the P series of Bell System Practices.
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| TABLE 2
( 150C1 or 150El Wave Shaping Lets

Approximate Equiv-
alent Inductance

Line Termination of Stable Coil Approximate
/ Plan (L7) For In Henries D-C *Coil
{ Wave Shaping Set 80 T 20 MY Resistance Terminals
Loop Loop in Ohms [A] Coll {B] Coll

1.05A or 1.074 1.09A 5.5 7.0 198 1-4 Not used |
1.05B or 1.07B 1.098B 6.5 7.5 278 2-3 1-3
1.05C or 1.V/C 1.09C 6.0 8.0 217 1-5 Not used
1.05D or 1.07D 1.09D 7.5 8.5 309 2-4 1-3
1.05E or 1.07E 1.09E 8.0 9.5 328 2-5 1-3
1.05F or 1.07F 1.09F 2.0 10.5 328 2=3 1-5
1.05G or 1.07G 1.09G 10.0 11.5 359 2-4 1-5
1.05H or 1.07H 1.09H 10.5 12.5 378 2=5 1-5

( 1.057 or 1.07J 1.087 11.5 14.0 3834 1-3 1-5
1.05K or 1.07K 1.09K 12.0 14.5 396 1-4 1-4
1.05L or 1.07L 1.08L 13.0 18.0 415 1-4 1-5
1,05 or 1.07M 1.09M 14.0 17.0 434 - 1-5 1-5

TABLE 3

{150B1+4150C1) or (150D1+150El) Wave Shaping Sets

Approximate
Bquivalent
Inductance
af Stable
Line Termination Coil In Approximate *Coil Terminals
Plan (LT) For Henries D-C Set No. I “Set No. 2
Wave Sha Set 60 M1l 20 MIL Resistance 150C1 or 150E1 150B1 or 150D1
+ + _Loop Loop _In.QChms (A} Coll (B) Coll (A} Coll
( l.12A 1.14A 13 18 415 1-5 1-4 Not used
1.12B 1.14B 14 17 434 1-5 1-5 Not used
l.12C 1.14C 15 is 490 1-5 1-5 1-2
1.12D 1.14D 16 19 545 1-5 1-5 2-3
1.12E 1.148 17 20 576 1-5 1-5 2-4
1.12F 1.14F 18 21 595 1-5 1-5 2-5
1.12G 1.14G 19 22.5 601 1-5 1-5 1-3
1.12H 1.14H 20 24 632 1-5 1-5 1-4
1.127 1.147 21 26 651 1-56 1-5 1-5
TABLE 4
Two _150C1 or Two 150El Wave Shaping Sets
Approximate
Equivalent
( Line Termination Inductance of
Plan (LT) For Stable Coil Approximate *Coil Terminals
Wave Shaping Set in Henries D-C Set No. 1 Set No. <
150010 150Elo 80 1T 20 X1 Resistance lsqglior 150Kl 150Cl or 150E1
' Sets Sets Loo Loo in Ohms {A] Co 0 [5) )
I. T34 1.I5X 20 2L 832 I-5 1-% 1-4 ot used
1.13B 1.158B 2l 26 651 1-5 1-5 1-5 Not used
1.13C 1.15C 22 27 707 1-5 1-5 1-5 1-2
\ 1.13D 1.15D 23 28 762 1-5 1-5 1-5 2-3
1.13E 1.15E 24 29 793 1-5 1-5 1-5 2-4
1.13F 1.15F 25 30 812 1-5 1-5 1-5 2-5
( ‘ 1.13GC 1.156 26 31.5 818 1-5 1-5 1-5 1-3
/ 1.13H 1.15H 27 33 849 1-5 1-5 1-5 1-4
1.137 1.1547 28 35 868 1-5 1-5 1-5 1-5

*These coil terminals do not correspond to the wave shaping set

terminals. For 8ur oses of umaking connections, reference should
be made to the LT plans in the P Series of Bell Systau Practices.

N
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4. CENTRAL OFFICE AND TZLETYPEWRITER SLALION
GEwLLNT AND QP G

4,01 Index: The following index shows the
proper assoclaticn of the ocentral of-
fice and station arrangements, as indicated
by the Figures, with each other. For the
purpose of this section, the 101A and 102A
line concentrating units ars referred to as
a "central officem™ and the 94A1 and 9442
repeaters at 69A1 and 69B1 teletypewriter
switchboards as a "™station". Thne index 1s
divided 1into two main sections "private
Line Service™
to the type of service. Zach in turn is
subdivided in accordance with the various
types of equipment. Where an asterisk (*)
is shown instead of a figure, no wave shap-
ing arrangements are required, although re-
sistance adjustwents may be required to ob-

and "TWX Service", according

tain the proper loop -or station line
current.
PRIVATE LINE SERVICE
Fig.For
Central Fig.For
Type of Repeater Office Station
Differential Loop Repeater
Resistance Wave Shaping
Single Service « . « . . . 1 12, 34
Duplex Service "S™ Leg . . * 12
Duplex Service "R" Leg . . * 36
Single Service - Thru Op-
eration to Diff. Loop Re-
peater . . . « e e B 12, 34
Single Service - Thru Op-
eration to 12A1 or 12A2
Repeater . . . .« 2 12, 34
Service to 94Al or 94A2
Repeater . « « « . ¢« « « « 1 18
Inductance Wave Shaping
Singl: Service . . . . . . 1 13, 34
Duplex Service ™S® Leg . . : 13

Duplex Service “R™ Leg . . 36
Single Service - Thru Op-
eration to Diff. Loop Re-

peater . e e . 3 13, 34
Single Service - Thru Op-

eration to 12A1 or 12A2

Repeater . . . . o 13, 34
Service to 94A1 or 94A2

Repeater . « « « « « o + « 1 19
12A1 and 12A2 Repeaters
Resistance Wave Shaping

Single Service . . . « .« 4 12, 34
Duplex Service ms" Leg e o O 12
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Fig.For

Central Fig.For

Type of Repeater

Office

Station

12A1 and 12A2 Repeaters (Continued)

Duplex Service "R"™ leg . .
Single Service - Thru Op-
eration to 12A1 or 12A2
Repeater . . . .
Single Service - Thru Op-
eration to Diff. Loop Re-
peater ., . . .
Service to 94A1 or 94A2

Repeater

Inductance Wave Shaping

Single Service . . . . . .
Duplex Service "S" lLeg . .
Duplex Service "R™ leg . .
Single Service - Thru Op-
eration to 12A1 or 1242
Repeater . . . . . .
Single Service - Thru Op-
eration to Diff. Loop Re-
peater . . .
Service to 94Al or 94A2
Repsater . . . . . . . .

One-Way Polar Repeater

Resistance Wave Shaping . .
Inductance Wave Shaping . .

Single Line Repeater
Using Polar Relays

Resistance Wave Shaping . .
Inductance Wave Shaping . .

Split Loop Repeater

Resistance Wave Shaping . .
Inductence Wave Shaping . .

Misc. Type of Equipment
Non-Repeatered Loops

Inductance Wave Shaping . .

No. ‘6742 TTY Swbd.

Local LoOopS . &« « o « o« o
Extension Loops . « « o« . .

No. 1 Telegraph Servioe Board
{S0AT Loop Repeater)

No., 65B1 TTY Swbd.

No. 69A1 or 69B1 TTY Swbd.
or epeater

~3

[N

36

l12. 34

12, 34
18

13, 34
13
35

13, 34

13, 34
19

8,11 12, 14
8,11 13, 15

11
11

10

*

35

22

12, 34
13, 24

14
15

13, 34

16

16

17

28, 31

33



TWX SEIVICE
Flg.For Fig.

22 28,31,34
23  28,31,34

No.65B1 .« .« « .
No.4 Morse Board

Central For
Type of Switchboara Office Station
Noel o o ¢ o & . 20 26,27,34
NOWlA o o ¢ o . 20 26,27,34
NOuB ¢ v o o o . 21 28, 34
FOBA '« o ¢ « & . 21 28, 34
NOuS o v o « & . * 29, 34

¢ o ® o o o o

- =Ne o s o o 0
-

® o 9 o & o v o e o
o ® 8 o 0 * e * o

> =*s o v o % 4 o

No.4 lorse Board 24 28, 34
No.5 Toll Test Board tt 23 26,31,34
No.5 Toll Test Board . 24 28, 24
No.9 Telegraph Test bBoard tt 23 28,31,34
No.9 Telegraph Test Board t. 24 28, 34
No.l10l Line Concentrating

Unit * 30
No.l10lA and 102A Line Con-

centrating Units . . . . &5 32

tt Closed Line t Open Line

4.02 Loop Length Liuits: The loop length

Is fIEI%eH by transuission considera-
tions and loop current. The station figures
listed in the "Index" under paragraph 4.0l
give limiting considerations froa a trans-
mission stanupoint. Tle central office fig-
ures listed in the "Index™ give the 1limit~
ing conditions for obtaining the proper loop
current.

5. NOMENCLATURE

5.01 As used in this sevuvivu, the connec-

tion between the central office and
the subscriber station is called a "loop"in
the case of private line service and a "sub-
scriber line™ 1in the case of TWX service.

5.02 The designations (Rl),(R2),(R3),(R4),

and (N), when used in conneotion with
the private line ec¢ircuit arrangewent fig-
ures and associated tables of this section,
always have the same meanings, as follows:

(R1) - Loop current regulating resistance
in repeater.
(R2) - TLT battery tap resistance in loop.
(R3) Battery tap resistance in repeater
battery supply. For purposes of
this section, the (R3) resistance
is considered as part of the re-
peater and not as resistance ex-
ternal to the repeater.
Wave shaping resistance at statiom.
Network at oentrgl office to pre-
vent "“kick-off" of repeater re-
lays in loop.

(R4)
(N)

5.03 The resistance designations shown in

the figures in the case of teletype-
writer switchboard subscriber line ciroults,
test board 1line circuits, teletypewriter
subscriber sets and certain resistance des-
ignations in 12A1 and 12A2 repeaters are the
same as the apparatus designations for these
resistances on the SD drawings.

1SS 2, SECTION 312-008-100

6+ APPLICATION OF CIRCUIT ARRANGELENT FIGURES

6.01 General: The circuit arrangements ftr
the various conditions are covered on
pages 8 to 49 .The assoclation of the var-
ious figures with each other is covered in
4,01. The figures on pages 8 to 49 are
schematics used for the purpose of showing
certain resistances, coils and batteries,
which are referred to in the associated ta-
bles or notes. They are not intended to be
complete schematics of the c¢ircuits .and,
therefore, do not necessarily show all the
rosistance in the circuit. A 307E retarda-
tion coil may be used instead of the 207E
retardation coil shown in the figures.

6.02 Bias Corrector-Differential Loop Re-

eater: When the data 1n thls sectlon
are applied to a differential loop repeater
having a bias corrector, the bias corrector
shall not be used.

6,03 Mixed Gauges: In the case of 1loops

or subscriber lines made up of mixed
gauges, the proper arrangement is determined
by considering that the loop, or subscri-
ber line, is made up of the lowest numbered
gauge (largest diameter of wire) of whioch
there is 1/4 mile or more. The total loop,
or subscriber line resistance, is the ocom-
bined resistance of all gauges.

6.04 Bridﬁed Taps: The data in this section

are sed on conductors having no
bridged taps. Where there are bridged taps
the initial wave shaping arrangements
should be the same as 1if there were no
bridged taps. A more exact arrangement
:hould then be determined by transmission
ests,

6.05 Loop Current Adjustment: In connec-

tion with loops over 1O miles, it is
essential fram a transmission standpolnt that
the loop current:' be set with respect to the
voltage existing at the time the adjustment
is made. In some cases this information 1is
covered by the 38D drawing or other BSP sec-
tions. Where it 1s not covered elsewhere,
the current should be set in accordance with
the following tables:

130 Volt Operation

Total
Voltage Current

Available AdJjustment
250V +060 amp.
254V .061 amp.
2587 .062 amp.
262V +063 amp.
266V .064 amp.
270V «065 amp.
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48 Volt Operation

Total
Vol tage Current
Available Ad Justment
2V .019 amp.
94V »0195 awmp.
g6v .020 amp.
15\’ .0205 amp.
100V .021 amp.

6.06 Teletypewriter AdJjustment: It is as-
sumed tbat the teletypewriter at a

station is adjusted to obtain optimum tol-

erances over the particular 1loop or sub-
scriber line to whioch it 1s connected.
6.07 Pulling Magnet Teletypewriter - Line

Relay: A line relay shall be used In
the teletypewriter when a pulling magnet is
used.

6,08 Private Line' Service - Resistance VS

Tnductive Wave Shaplng: In private
line service, with only one teletypewriter
at the station,resistance wave shaping where
specified will give satisfactory results.
Where more than one teletypewriter 1is at
the station or where the wave shaping re-
8i stance cannot be conveniently mounted 1in
the teletypewriter, use inductance wave
shaping.

6.09 Wave Shapi Sets With No. 26 Tele-

typewriter: ave shaping sets with-
out sparE kIllers should be used with the
26 teletypewriter since a spark killer 1s
provided with this teletypewriter.

0.10 Loops in Series: In connection with

the use of the data in this section
for loops in series, the total length sbauld
be tsken as the sum of all lengths of all
loops.

6.11 No. of Teletypewriters In Loap: The

statlion data In thls section for TWX
service 13 based on only one teletypewriter
in the loop. For private line service with
resi stance wave shaping only one teletype-
writer may be in the loop but with inductive
wave shaping one or more teletypewriters may
be in’'the loop unless otherwise specified
on the figures. The number of holding mag-
net teletypewriters in private line 1loops
is covered on the individual figures. Al-
though the maximum number of teletypewriters

with line relays that way be in the same

loop is not known, 5 or 6 should operate

satisfactorily.

©.1l2 Full Duplex-Through Operation: Where
the "R™ leg of one repeater 1is con-

nected to the "S"™ leg of another repeater

through a station, each repeater should be
considered separately in accordance with the
individual figures. For example, consider-

ing the "S" leg of a differential loop re-
peater and the "R" leg of a 12A1 repeater,
use Fig. 1 for the "S%™ leg and Fig. o for

the "R™ leg.
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7. NOISE INFLUENCE

Station: Where either resistance wave

aping or no wave shaping is used at
the station and noise induction trouble
caused by the station is encountered, a re-
duction in noise influence may be obtained
by employing inductence wave shaping. For
best results the spark protection equipment
should be connected directly aocross the
teletypewriter sending contacts, as in the
15C TTY base, and the inductance should be
connected in series with the 1line in the
opposite side from the line relay ar magnet,
The LT plans specified in this section should
be used except for short loops where induc-
tance wave saaping is not specified. Where
induoctance wave shaping is not specified far
transmission purposes, the 150B1 or 150D1
wave shaping set should be used and should
be connected according to plan LT 1.06D or
1.08D, respectively.

7.01

7.02 Central Office: Where nolse is intro-

duced at the central office in a pri-
vate line loop,a loop noise suppression cir-
cult may be added at the central office.
This circult and the place to introduce it
is covered by SD-70335-01. Figure A below
shows the schemmtic of this circuit,

207L
TO . | P2 TO
REPEATER LOOP

0.25 M.F

1000

I~ —

Fig. A

8. TESTING METHODS AND RESULTS

8.01 Because of variations in the partiou-

lar arrangements of different loops
or subscriber 1lines, and uncertainties
introduced by mixed gauges or cable circults,
bridged taps and differences in repeater and
station equipment, the best arrangement ob-
tainable with a particular telegraph 1loop

or subscriber line may not always be that
indicated in this section.lt is 1important,
therefore, to make tests over the 1loop,

or subscriber line, and if the transmission
results do not appear entirely satisfactory
to endeavor to effect improvement. In



these tests, the arrangement specified in
this seotion will ordinarily be the best
winitial™ setup with which to start testing.
In connection with 75 speed service, a
greater departure from the "initial™ setup
may be necessary than for other speeds,

8.02 1In connection with the following

tests, it may be noted,in the case of
differential loops, that wave shaping ar-
rangements at the subscriber station have
little effect on the quality of the signals
as received at the station.

From Subscriber to Central Office

8.03 Teletypewriter signals should be trans-

mitted from the subscriber station to
the central office, using the station dis-
tributor or a portable test distributor if
available, and if not wusing the teletype-
writer keyboard, and transmlssion measure-
aents should be made at the ceatral office
The wave shaping arrangeaents should be
adjusted to give the best results. Marking
bias in the signals from the subscriber
station to the central office 1is an in-
dication that more series 1inductance 1s
required, while spacing bias ordinarily in-
dicates tnat too much inductance has been
included.

1SS 2, SECTION 312-008-100

From Central Office to Subscriber

8,04 Test signals should be sent to the
station for the following purposes:

(1) To test the final adjustment of the
wave shaping apparatus in the case
of open and close repeaters,

(2) To test for "kick-off™ 1in the case

of differential loop repeaters. In
some ocases, arrangements are avalilable
for observing "kick-off". In other
cases, the fact that a satisfactory or-
ientation range 1s obtained at the sub-
scriber station may be consldered as
evidence that there is probably no
trouble from this source.

9. REFERENCE LIST OF CENTRAL OFFICE DRAWINGS

SD-70122-01 - Central Office Network Cir-
cuits For TTY Station Line

Wave Sheping.

SD-70338-01 - Loop Noise Suppression Cir-
cult.

ED-64004-01 - Mlscellaneous

Relay Rack
Equipment :

Note: The above drawings are not ate-
tached to this sestion.
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REPEATER+—

|
| VVV=/—/""1 «
|
|

-130v.  R3 RI
J;M'--N

+i30V.

ialae

TO
R2 LooP

FIG. 1
PRIVATE LINE SERVICE -~ CENTRAL OFFICE
REPEATERS WITH DIFFERENTIAL LOOP
SINGLE SERVICE
ONE LOOP WITH RESISTANCE WAVE SHAPING AT STATION

ONE OR MCRE LOOPS WITH INDUCTANCE WAVE SHAPING AT STATION
ONE LOOP TO 94Al OR 94A2 REPEATER (69A1 OR 69Bl1 TTY SWBD.)

TABLE 1 (See Notes 1 to 3) NOTES
Resistance 1. For repeaters where Rl is varied in 300w
Cable External to Rl N steps, Table 2 applies instead of Teble
Gauge Repeater Min. Network .
19 0=2300w 1400w ouT 2. The values given for Rl in the table and
19 2300-35000w 2000 IN R2 in the sketch are normally minimum
values. Either or both may be increased
as required to obtain the proper loop
22 . 0-2600w 1100w ouT current. When the N network is used, Rl
22 2600~37000 0 bu | shall not oxceed B00w. While desirable
to kesp R2 at least 600w, it may be re-
duced to not less than 120w when neces-
24 0~3000w 7000 OUT sary to obtain the proper loop current.
24 3000-3700w 0 IN
3. When single line repeaters, or other equip=-
ment, a&are located 4in the 1loop at the
central office they shall be located in
TABLE 2 (See Notes 1 to 3) the side of the loop connected to the re-
peater., In this ocase the minimum val-
Resistance ues given for Rl may be reduced by an
Cable External to Rl N amount equal to the resistance of the
Gauge Repeater Min. Network added equipment to obtain the proper loop
current. Where the added equipment con-
19 0-2200w 15000 ouT tains adjustable resistance, this resist-
19 2200~-34000 300w IN ance shall be set at the minimum value.
If the resistance of the added equipment
is greater than the minimum values given
22 0-25000 1200w ouT for Rl, the 1imits of resistance external
c2 2500-3700w 0 IN to the repeater shall be reduced by an
amount equal to the difference between
the resistance of the added equipment and
24 0-3100w 600w ouT the minimum values given for Rl, to ob=-
24 3100~3700w 0 o tain the proper loop currente.

Page 8
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PRIVATE LINE SERVICE - CENTRAL OFFICE

REPEATER WITH DIFFERENTIAL LOOFP CONNECTED TO

12A1 OR 12A2 REPEATER

USED FOR THROUGH OPERATION

SINGLE SERVICE

One Loop with Resistance Wave Shaping et Station
One or More Loops with Inductance Wave Shaping at Station

i
'

Resistance No. 1 Repeater No. 2 Hepeater

Cable External to RI N Rl

Gauge Both Repeaters Min. Network Min.

19 0-1050w 1500 ouT 300

19 -050-2100w 300 IN 300

22 0=1750w 900 our 200

22 1750-24500 0 IN 200

24 0-2150w 800 ouT 100

24 2150-~2550w 0 IN 100

NOTES

The values glven for Rl are minimum val- value, If the resistance of the added
ues and may be increased to obtain the equipment 1s, greater than the minimum

proper loop current. Each Rl should be
increased approximately the same amount.

When single line repeaters, or other
equipment, are located in the loop at
the central office, the minimum values
given for Rl, assoclated with the re-
peater which 1s connected to the single
line repeater, may be reduced by an
amount equal to the resistance of the
added equipment, to obtain the proper
loop current. Where the added equipment
contains ad justable resistance, this re-
sistance shall be set at the minimum

Se

values given for the Rl resistance under
consideration, the limits of resistance
external to the repeater shall be re-
duced by an amount equal to the differ-
ence between the resistance of the added
equipment and the values given for Rl,to
obtain the proper loop current.

The E resistance shall mnot be short
circuited to obtain the proper loop cur-
rent.

The BR resistance may be short circuit-
ed to obtain the proper loop current.

Page 9
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FIG.

3

PRIVATE LINE SERVICE -~ CENTRAL OFFICE

REPRATERS WITH DIFFERENTIAL LOOP

USED FOR THRU OPERATION

SINGLE SFERVICE

ONE LOOP WITH RESISTANCE WAVE SHAPING AT STATION
ONE OR MORE LOOPS WITH INDUCTANCE WAVE SHAPING AT STATION

TABLE 1 (See Notes 1 to 4}
Resistance No. 1 No. 2
External Repeater Repeater
Cable to Both Rl N
Geauge Repeaters Min. Network Min. Network
19 0~ 900w 1200w OUT 1200w ouUT
19 900-1700w 1400w QUT 200w N
19 1700-29000w 200w IN 200w N
22 0-1500w0 900w OUT 900w ouT
22 1500-2300w 1000w OUT 0 IN
22 2300=3300w 0 1IN 0 IN
24 0-1900w 700w QUT 700w ouT
24 1900-2600w 700w OUT 0 IN
24 2600-3300w (o} IN 0 IN
NOTES
l. For repeaters where Rl is varied in 300w

2.

steps,

Table 2 applies instead of Table

The values given for Rl are minimum val-
ues and may be increased to obtain the
proper loop current. Bach Rl should be
increased approximately the same amount.
When single 1ine repeaters, or other
equipment, are located in the loop at
the central office, the minimum velues
given for Rl associated with the repeat-
er which is connected to the single line
repeater, may be reduced by an amount
equal to the resistance of the added

Page 10

TABLE 2 (See Notes 1 to 4)

Resistance No. No. 2

1
External Repeater Repeater
to Both 0l N R N

Cable

Gauge Repeaters Min. Network Min. Network
19 O~ 900w 1200w OUT 1200w ouT
19 900-1500w 1500w OUT 300w IN
19 1500-2700w 300w IN 300w IN
22 0-1500w 900w OUT 900w ouT
22 1500-2400w 900w OUT o] IN
22 2400=3300w (o] IN 0 IN
24 0=2100w 8600w QUT 800w ouT
24 2100-2700w 600w OUT 0 IN
24 2700-3300w 0 IN ] IN

equipment, to obtain the proper loop cum
rent. Where the added squipment contains
adjustable resistance, this resistance
shall be set at the minimum value. Ir
the resistence of the added equipment is
greater than the minimum values given
for the Rl resistance under consideration
the 1limits of resistance external to the
repeater shall be reduced by an amount
equal to the difference between the re-
sistance of the added equipment and the
minimum values given for Rl, to obtain the
proper loop current.

Different arrangements are given for the
two repeaters so that in some cases it will
not be necessary to provide a network 1in
each repeater,
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REPEATER <+—
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500«
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120w
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SAME RHEOSTAT

FIG. 4
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I
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PRIVATE LINE SERVICE - CENTRAL OFFICB
12A1 AND 12A2 REPEATERS

SINGLE SERVICE

ONE LOOP WITH RESISTANCE WAVE SHAPING AT STATION
ONE OR MORE LOOPS WITH INDUCTANCE WAVE SHAPING AT STATION
ONE LOOP TO 84A1 OR 94A2 REPEATER (69A1 OR 69B1 TTY SWBD.)

See Notes 1 to 4

Resistance
External
Cable to R1
Gauge Repeater Min,
19 0-2700w 500w
22 0-2800w 400w
24 0-2900w 3000
NOTES

The values given for Rl in the table and
R2 in the sketch are normally minimum
values. Either or both may be increased
as required to obtain the proper loop
current. While desirable to keep R2 at
least 600w, 1t may be reduced to not less
than 120w, when necessary to obtain the
proper loop current, after the BR resist-
ance has been short circuited.

When inductance wave shaping is used at
the station and the loop current is too
low even with Rl set at the minimum val-
ue specified, short circuit the BR resist-

e

4,

ance. If this does not increase the cur-
rent sufficiently, Rl may be reduced fur-
ther to any value providing the 2-4 wind-
ing of the 207E retardation coil is in-
serted in the circult, next to the re=-
peater, as shown.

When single 1line repeaters, or . other
equipment, are located in the loop at the
central office they shall be located in
the side of the loop connected to the re-
peater. In this case the minimum values
given for Rl may be reduced by an amount
equal to the resistance of the added
equipment, to obtain the proper loop cur-
rent., Where the added equipment con-
tains ad justable resistance, this resist-
ance shall be set at the minimum val-
ue. If the resistance of the added
equipment is greater than the minimum
values given for Rl, the limits of re-
sistance external to the repeater shall
be reduced by an amount equal to the dif-
ference between the resistance of the ad-
ded equipment and the minimum values
given for R1l, to obtaln the proper
loop current,

shall not be short cir-
cum

The B resistance
culted to obtain the proper loop
rent,

Page 11
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|
REPEATER ~—|

|

|
R3 L BS 8T RI E | .

_| 120 1000 1000~ 800~ 500w i " o,
I +130V. lE‘fJ‘l 2 -
= 600
XL |l SEE NOTE 2
|
|
FIG. 5

PRIVATE LINE SERVICE - CENTRAL OFFICE
12A1 AND 12A2 REPEATERS
DUPLEX SERVICE =~ "S" LEG

ONE LOOP WITH RESISTANCE WAVE SHAPING AT STATION
ONE OR MORE LOOPS WITH INDUCTANCE WAVE SHAPING AT STATION

See Notes 1 to 3 values. Either or both may be increased
as required to obtain the proper loop cur-
Resistance rent. While desirable to keep R2 at
External least at 600w, it may be reduced to not
Cable to Rl less than 120w when necessary to obtain
Gauge Repeater Min. the proper loop current.
19 0-3700w
3. When single line repeaters, or other equip-
22 0=3700w 0 ment, are located in the loop at the cen-
tral office they shall be located in the
24 0-3700w o] side of the loop connected to the re-
peater. Where the added: equipment con-
tains ad justable resistance, this resist-
NOTES ance shall he set at the minimum value.
If the proper loop current cannot be ob-
l. The E, L, BS or BT resistance or all may tained with Rl at zero and after the E,
be short circuited, 1f necessary, to ob- L, BS and BT reslstances have been short
tain the proper loop current. circuited, the 1imits of resistance ex-
ternal to the repeater shall be reduced
2. The velues given for Rl in the table and by an amount equal to the resistance of
R2 in the sketch are normally minimum the added equipment.

Page 12



* 1SS 2, SECTION 312-008-100

1
-||30v. R3 K REPEATER ~+—] 2<(>7e g%)m
-
4:4 4' i20% 1000«
I | RI BR 1 7
500 <+ e -
. TO
LOOP
+130V. R2 +
rl-}-d'% A A J
SEE NOTE 3
FI1G., 6
PRIVATE LINE SERVICE -~ CENTRAL OFFICE
12A1 AND 12A2 REPEATERS
DUPLEX SERVICE - "R" LEG
ONE OR MORE LOOPS WITHOUT WAVE SHAPING AT STATION
See Notes 1 to 4
207E
Rl + R3 Coil
Loop Conditions R3 R1 Minimum Connection
For loops not exceeding 12 miles)
and ) 120w See 600w Not
not exceeding 2300w external to) Note Required
repeater ) 2
For loops exceeding 12 miles but)
not exceeding 2900w ) See See
or . ) 120w Note - Note 4
between 2300w and 2900w external) 3
to repeater )
NOTES

1.

The loop lengths and the resistance val-
ues external to repeater, given in the
table, are the totals of the loops in-
volved in case of two or more loops.

For loops not exceeding 12 miles in length
and where the resistance external to the
repeater does not exceed 2300w, Rl should
be of such a value as to obtain the
proper loop current. If the loop is,of
such a length that Rl cannot establish
the proper loop current, R3 may be in-
creased beyond 120w as requirsd. The BR
resistance may be short circuited to ob-
tain the proper loop current.

For loops exceeding 12 miles in length
but not exceeding 2900w or where the re-
sistance external to the repeater is be-
tween 2300w and 2900w, Rl should be as
near 600w as possible, consistent with
obtaining the proper loop current. In
order to meet this, the BR resistance
may be short circuited. If this does not
increase the current sufficiently, R2 may

be reduced to not less than 120w. In
case the proper loop current cannot be
obtained with Rl at 600w, R2 may be in-
creased beyond 600w as required.

For loops exceeding 12 miles in length
but not exceeding 2900w or where the re-
sistance external to the repeater is be-
tween 2300w and 2900w, connect one or
two 207E retardation <coils in the cir-
cuit as shown above in accordance with the
following:

Cable

Length Terminal Connections

in Miles 0 &)
5-8 2~4 None
8-11 2-5 None
11-15 1-3 None
15-19 1-4 None
19-26 1-5 None
26=30 2-4 1-3

Page 13
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REPEATERNO.|w——|  |———# REPEATER NO.2
I I
| |
RI : : , RI
_131 V. R3 E l : 1 D l E R3
) - BR
f20* 500% | 500% 120~ 5
— BR l500"" SECTIONS OF +130V__
: SAME RHEOSTAT =
SECTIONS or_? soo= |1 & ' . +
' !
=" SAME o TO
RHEOSTAT - | LOOP
TIG. 7

PRIVATE LINE SERVICE ~ CENTRAL OFFICE

12A1 AND 12A2 REPEATERS
USED FOR THRU OPERATION
SINGLE SERVICE

ONE LOOP WITH RESISTANCE WAVE SHAPING AT STATION
ONE OR MORE LOOPS WITH INDUCTANCE WAVE SHAPING AT STATION

See Notes 1 to 4

With Resistance Wave Shaping at Station

See Notes 1 to 4

With Inductance Wave Shaping et Station

‘Reslstance
External No. 1 No. 2
Cable to Both Repeater Repeater
GCauge Repeaters Rl Min. R1 Min.
19 0-1500w 400w 400w
22 0-1700w 300w 300w
24 0-1900w 200w 200w

NOTES

‘Reslstance
External No. 1 No. 2
Cable to Both Repeater Repeater
Gauge Repeaters Rl Min. Rl Min,
19 0=1700w 300w 300w
22 0=1900w 200w 200w
24 0-2100w 100w 100w
1. The values given for Rl are minimum val-

used and may be increased to obtain the
proper loop current. Each Rl should be
increased approximately the same amount.

When single line repeaters, or other
equipment, are located in the loop at
the central office, the minimum values
given for Rl, associated with the re-
peater which is connected +to the single
line repeater, may be reduced by an
amount equal to the resistance of the
added equipment, to obtain the proper
loop current. Where the added equipment
contains ad Justable resistance, this re-
sistance shall be set at the minimum
value. If the resistance of the added
equipment 1s greater than the minimum

Page 14

vialues given for the Rl resistance under
consideration, the limits of resistance
external to the ripeater shall be re=-
duced by an emount equal to the differ-
ence between the resistance of the added
equipment and the values given for R1, to
obtain the proper loop current.

3. The E resistance shall not be short cir-
cuited to obtain the proper loop current.

4, The BR resistance may be short circuit-
ed to obtain the proper loop current. In
case the BR resistance of one repeater
is short circuited, the BR resistance of
the other repeater should also be short
circuited to keep each repeater resist-
ance approximately the same.
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PRIVATE LINE SERVICE - CENTRAL OFFICE

ONE WAY POLAR REPEATER

ONE LOOP WITH RESISTANCE OR INDUCTANCE WAVE SHAPING AT STATION

See Notes 1 to 3

Resistance

External
Cable to R2 R3
Gauge Repeater Min. Min.
19 0-3400w 600w 800w
22 0-3400w 600w 600w
24 0~-3400w 600w 600w

NOTES

l. The values given for R3 are minimum val-

ues. If R3 is 600w,
ternal to the repeater is as given 1in
the table. If R3 is 1increased beyond
600w, the limits of resistance external
to the repeater should be reduced the
same amount that R3 18 increased.

the resistance ex-

2.

While desirable to keep R2 and R3
at least at 600w, either or both may
be reduced to not 1less than 120w, when

necessary to obtain the proper loop
current. If R3 is reduced below 600w,
the resistance external to the repeater
may be increased the same amount that
R3 is reduced.

If the service requires that the loop
be switched from a one way polar re-
peater to other repeaters, the ar-
rangements provided at hoth the sub-
acriber station and the central of-
fice shall be those given for a sin-
gle line repeater rather than those
normally used with a one way polar re-
peater.
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Cable
Gauge
19

22
24

l. The wvmlues
values
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PRIVATE LINE SERVICE - CENTRAL OFFICE

SINGLE LINE REPEATER USING POLAR RELAYS

ONE LOOP WITH RESISTANCE WAVE SHAPING AT STATION
ONE OR MORE LOOPS WITH INDUCTANCE WAVE SHAPING AT STATION

See Notes 1 and 2

Resistance

Extsrnal to R2 R3
Repeater Min. Min,
0~2700w 600w 1300w
0-2800w 600w 1200w
0=2900w 600w 1100w

NOTES
given for R3 are minimum
and should be increased, where

2. While desirable to keep R2

possible, to 1500w for all cases. In
this case, the 1limits of resistance
external to the repeater should be re-
duced by an amount equal to the dif-
ference between 1500w and the minimum
values given for R3, 1if necessary to
obtain the proper loop current.

at least at
600w, it may be reduced to not less
than 120w when necessary to obtain the
proper loop current.
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FIG. 10

PRIVATE LINE SERVICE - CENTKAL OFFICE

NON-REPEATERED LOOPS

INDUCTANCE WAVE SHAPING AT STATION

See Notes 1 to 3

Resistance
Externel to

Central R2 R3

Office Min. Min. 2,
0~2800w 600w 1300w

0-2300w 600w 1200w

0=2400w 600w 1100w

NOTES

minimum

values and should be increased, where
possible, to 1500w for all cases. In

this case, the 1limits of

"Resistance de

External to Central Office™ as given
in the table should be reduced by an

amount equal to the difference between
1500w and the minimum values given for
R3, 1if necessary to obtain the proper
loop current

R2 should normally be 600w, in which
case the maximum resistance is as given
in the table under "Resistance External
to Central Office". While desirable to
keep R2 at least at 600w, it may be re-
duced to not less than 120w when neces-
sary to obtain the proper loop current.
In this case, the "Resistance External
to Central Office™ as given in the table
may be increased by the amount that R2 is
reduced.

If a teletypewriter is used at the central
office, it shall be inserted in the sub=-
scriber loop between resistance R3 and
the loop.
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REPEATER ~—

EI

iy,

2 to LooP

BIAS
WDG.

|

FIG. 11

PRIVATE LINE SERVICE - CENTRAL OFFICE
SPLIT LOOP REPEATER

ONE LOOP WITH RESISTANCE OR INDUCTANCE WAVE SHAPING AT STATION

See Notes 1 and 2

Resistance
Cable External to Rl R2
Gauge _Repeater Min. Min.
19 0-1300w 0 600w
22 0-1300w 0 600w
24 0~-1300w (o} 600w
NOTES

l. R2 should normally be 600w, in which case
the maximum resistance external to the
repeater is as given in the table. While

2.

desirable uvo keep R2 at least at 600w, it
may be reduced to not less than 120w
when necessary to obtain the proper loop
current. In this case, the resistance
external to the repeater and the value of
R4 plus the cable resistance given in
Fig. 14 (when resistance wave shaping is
used), may be increased by the amount
that R2 is reduced. Similerly if R2 is
increased beyond 600w, the external re-
sistance should be reduced a correspond-
ing amount.

The value of Rl shall be such as to pro-
vide the proper loop current.
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___TTY.
r_ R4
AAN i a—
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CENTRAL 1
OFFICE 1000w
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AN

"a" WIRING EXISTS FOR TTY WITH SPARK KILLER

FIG. 12

PRIVATE LINE SERVICE

SUBSCRIBER STATION

RESISTANCE WAVE SHAPING
TTY WITH OR WITHOUT SPARK PROTECTION APPARATUS

REPEATERS WITH DIFFERENTIAL LOOP
SINGLE SERVICE

Cable Cable Ré See
Qauge Resistance Min, Notes
19 0~1900w 1200w l,2% 8
22 0-2300w 1000w "
24 0-1800w 1000w »
24  1800-2700w 600w "

BEPEATERS WITH DIFFERENTIAL LOOP
DUPLEX SERVICE - "S" LEG

Cable Cable R4 See
Gauge Resistance Min, Notes
19 0-2000w *1500w 1,2,5& 6
22 0-2000w *1500w "
22 2000~2300w 1200w "
24 0~2300w 1200w "
24 2300-2700w 800w "

REPEATERS WITH DIFFERENTIAL LOOP
USED FOR THRU OPERATION
SINGLE SERVICE

Cable Cable R4 See
CGauge Resistance Min, Notes
19 0~ 600w 800w l1,2& 6
22 0-1000w 600w "
24 0=14000 600w "

LOOP OF ONE WAY POLAR REPEATERS

Cable Cadble R4 See
Gauge Resistance Min, Notes
19 0=2200w *15000 1,2,3,5&6
22 0=2200w *1500w "
22 2202-2500w 1200w "
24 0~-2500w 1200w "
24 2500~2900w 800w "

12A1 AND 12A2 REPEATERS
OR SINGLE LINE REPEATERS USING POLAR RELAYS
SINGLE SERVICE

Cable Cable R4 See
Gauge Resistance Min. Notes
19 0-1000w *1500w 1,2,5& 6
22 0=1100w *1500w "
22 1100-1400w 1200w "
24 0-15000 1200w d
24 15004+1900w 800w "
12A1 AND 12A2 REPEATERS
DUPLEIX SERVICE - "S" LEG
Cable Cable R4 See
Gauge Resistance Min. Notes
19 0=2100w *15000 1,2,4,5&68
22 0=2100w *1500w "
22 2100~2400w 1200w "
24 . 0=210Cw *1500w "
24 2100~2400w 1200w hd
24 2400-2800w 800w d

(Continued on Page 20)
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12A1 AND 12A2 REPEATERS
USED FOR THRU OPERATION
SINGLE SERVICE

Cable Cable R4 See
Gauge Resistance Min. Notes
19 0= 600w 1000w 1,2& 6
22 0~1000w 800w "
24 0-1400w 600w "
NOTES
1. The value given for R4 for 19 gauge ca-
ble may be used to some advantage for
the other gauges, where the required
loop current can be abtained.
2. If the resistance of the equipment in
the TTY (other than R4) 1s greater than
85w, R4 may be reduced by an amount

equal to the difference between the re-
sistance of the other equipment and 85w,
if the proper loop current cannot be ob-
tained with minimum resistance in the
repeater.

Page 20

3.

4.

5.

The loop shall not exceed 14 miles. For
longer loops, use inductance wave shap-
ing per Fig. 13.

When it is desired to switch from duplex
to single service without readjustment,
the date for single service shall be used
at the station. ‘

In osrtain telotypewriters, R4 is a sin-
gle 18 type resistance, which is located
in the line reslstance mounting of the
teletypewriter, while in others it is a
vitreous resistance located in the tele-
typewriter. Where an 18 type resistance
is used and 1500w i3 specified (marked *)
a 1200w resistance shall be used instead
to avoid overheating. Where a vitreous
typs resistance 1s used, the values spec-
ified are obtained from the taps on the
resistance.

Not more than 1 teletypewriter with or
without a line relay shall be in the same
loop. The limits in the tables apply to
both a holding magnet teletypewriter with
or without a line relay and to a pulling
magnet teletypewriter.
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WAVE_SHAPING SET TTY.
207E
(]
l . ]
A
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Cgiy FICE 1000
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"a" WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER

FIG. 13
PRIVATE LINE SERVICE
SUBSCRIBER STATION
INDUCTANCE WAVZ SHAPING

REPEATERS WITH DIFFERENTIAL LOOP OR 12A1 AND 12A2 REPEATERS

USED FOR TERMINAL OR THRU OPERATION - SINGLE SERVICE OR "S" LEG OF DUPLEX SERVICE OR

SINGLE LINE REPFATERS USING POLAR RELAYS OR
NON-REPEATERED LOOPS = SINGLE SERVICE

TTY Without TTY with Spark Killer
Spark Killer T50BI or 150C1 Set T50D1 or 1b0EL 5et
“Wave 1T

Cable “Wave 1T Wave IT ave
Length See Shaping Plan Shaping Plan Shaping Plan
In Miles Notes Set No. Set No. Set No.
0=1 1, 4& 5 None None None None None None
1=2 l& 4 150B1 1.04B 150B1 1,068 150D1 1.08B
=4 1 150B1 1,04E 150B1 1.068 150D1 1.,08E
4-9 l1&3 150B1 1.04F 150B1 1,086F 150D1 1.08F
8=13 l&3 150C1 1.,05C 150C1 1.07C 150ER1 1.09C
13=16 l1&3 150C1 1.05B 150C1 1.07B 150E1 1.09B
16=-21 1&3 150C1 1.05D 150C1 1.07D 150E1 1.08D
21-26 l1&3 150C1 1.05F 150C1 1.07F 150El 1.09F
26-32 1& 3 150C1 1.05G 150C1 1.07G 150E1 1.09G
SENDING LOOP OF ONE WAY POLAR REPEATER
TTY Without TTY With Spark Killer _
Spark Killer 150B1 or 150C1 Set 150D1 or 150E1 Set
Cable Wave 1T Wave b “Wave LT
Length See Shaping Plan Shaping Plan Shaping Plan
In Miles |Note Set No. Set No, Set No.
4-12 2 150B1 1,04C 150B1 1.06C 150D] 1.08C
12-16 2 150B1 1.04D 150B1 1.068D 150D1 1.08D
16=22 2 150B1 1.04E 150B1 1.068 150D1 1.08E
22-26 2 15081 1,04F 150B1 1.06F 150D1 1.08F
26-34 2 150C1 1.05C 150C1 1,07C 150E1 1.09C
34-38 2 150C1 1.05D 150C1 1.07D 150E1 1.09D
38=-43 2 150C1 1,05E 150C1 1,078 150E1 1.09E

(Continued on Page 22)
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(Continued from Page 21)

1.

Where two or more loops are connected in
series, each loop shall be provided with
inductance wave shaping as though it were
used alone., then a final check test 1is
made, each loop shall be tested alone with
the loop current adjusted in each case to
the proper value. Any number of loops
may be connected in series without fur-
ther adjustment at the subscriber sata-
tion, providing the proper 1loop current
is obtained. Loops shall be arranged so
that the shortest one is connected to the
repeater, then the next shortest, eto.

Relays of additional one way polar re-
peaters may be inserted in the loop at
the central office. If more than two
additional relay windings are added and
the loop exceeds 10 miles in length, the
plan used should be that given for the
next longer range.

When holding magnet or pulling magnet
teletypewriters with line relays are used,
the loop length should not exceed 32 miles
as given in the table. When holding mag-
net teletypewriters without 1line relays
are used, the loop length shall not ex-~
ceed the limit given below. For 1loops
connected in series the sum of the loop
lengths shall not exceed the loop limit
given for one loop and the number of
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5.

teletypewriters shall not exceed the num-
ber given for one loop.

Repeater Loop Limit
Differential Loop Repeater
TTermInal or Thru)
1 TTY, 1 Loop 25 Miles
2 TTY, 1 Loop 18 Miles
3 TTY, 1 Loop 12 Miles
1241, 12A2 (Terminal or Thru) or Single
fIne or Non-Repeatered Loop
1 or 2 TTY, 1 Loop 10 Miles

Dirfferential Loo
+ - e

Line
1l or 2 TTY, 1 Loop

Thru)
u) or Single

Terminal or
nal or

6 Miles

Use a 150F1 wave shaping set when 2 or
3 holding magnet teletypewriters without
line relays are in the same loop. For
loops in series where the total loop is
less than 2 miles use one 150F1 wave
shaping set in the loop nearest the re-
peater.

On loops one mile or less, where no wave
shaping set 1s used, disconnect spark
killer in base of TTY.
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|' 1
1
TO nYn :
CENTRAL (¢ «—>
OFFICE E.E fﬂxu | i‘! ! ! ! !
‘o’ l
' o4 L
M.F.
1000w
] 'Q.‘ '
Re Y
- — _ 1

"a" WIRING EXISTS FOfl TTY WITH SPARK KILLER

"x" WIRING FOR SENDING AND MONITORING TTY
"y" WIRING FOR SENDING ONLY TTY

FIG. 14

PRIVATE LINE SERVICE
SUBSCRIBER STATION
RESISTANCE WAVE SHAPING

TTY WITH OR WITHOUT SPARK KILLER
SENDING LOOP OF SPLIT LOOP REPEATER

See Notes 1, 2 and 3

Cable Cable R4 + Cable

Gauge Resistance Resistance

19 0- 600 Ohms 1200 Ohms

22 0= 800 Ohms 1200 Ohms

24 0~1000 Ohms 1200. Ohms
NOTES

1. If the resistance of the equipment in the

2.

TTY (other than R4) 18 greater than 85
ohms, R4 may be reduced by an amount
equal to the difference between the re-
sistance of the other equipment and 85
ohms, if the proper loop current cannot
be obtained with minimum resistance in
the repeater.

The arrangement given for 19 gauge cable
may be used for simplexed pair and sim-

plexed phantom 16 and 19 gauge loaded
and non-loaded cable loops. Where the
proper loop current cannot otherwise be
obtained, R4 may be 200 ohms less and
the cable resistance 200 ohms more. For
all 22 gauge simplexed pair and simplexed
phantom loaded and non-loaded cable loops
and for 16 and 19 gauge loops longer than
30 miles of simplexed pair or 20 miles
of simplexed phantom cable, a 150B1 or
150D1 wave shapliy set should be cone-
nected at the station as shown in Fig.l1l5.

The particu.s™ LT plan to be used in
connection wich the wave shaping set
should be Aetermined by tests. R4 in

the TTY ,321.d be as large as practic-
able, consistunt with obtaining the prop-
er loop current,

No loop shall have more than one tele-

typewriter. The teletypewriter shall be
equipped with a line rel/ay.
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WAVE SHAPING SET TTY.
b =L —- - - —
o, 207e |
el '
! o254 !
M.F
1000w <, b,
) | | "b" 0 |
I a :
Y / F
+£

"a™ WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER
"x" WIRING FOR SENDING AND MONITORING TTY

"y" WIRING FOR SENDING ONLY TTY

FIG. 15
PRIVATE LINE SERVICE
SUBSCRIBER STATION
INDUCTANCE WAVE SHAPING

SENDING LOOP OF SPLIT LOOP REPEATER

TTY Without TTY With Sperk Killer
Spark Killer Cable 150BL or I50CI Set !§g§l or I§§§! geﬁ
Cable Wave LT Length ~ Wave T ve

Length Shaping Plan In Shaping Plan Shaping Plan
Io Miles Set No. Miles __ Set No. Set No.
0-3 None None 0-3 None None None None
3=6 150B1 1.04B 3-8 150B1 1.06B 150D1 1.08B
6-10 150B1 1.04C 6=10 150B1 1.06C 150D1 1.08C
10-16 150B1 1.04D 10-16 150B1 1.06D 150Dl 1.08D
16-24 150B1 1.042 16-24 150B1 1.08E 150D 1.08E
24-34 15081 1.04F 24-34 150B1 1.06F 150D1 1.08F
34-42 150C1 1.05C 34-42  150C1 1.07C 15081 1.09C

Note: The teletypewriter shall be equipped with a line relay,
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___WAVE _SHAPING SET _OTTY
. 207€ ‘ |
— & Foy— X !
0125 }_h' ! ‘o' 4 0.l
TO MF M.F.
CENTRAL - 1000~
OFFICE
1000 TTY.SUB SET | |
] a« l - ~
+ -3 ‘ [
X L:f?\t__j :f

"a" WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER

FIG. 16
PRIVATE LINE SERVICE
SUBSCRIBER STATION
120C1, 125A2, 126A1, 126A2 AND 584DG TELETYPSWRITER SUBSCRIBER SETS

FOR USE WITH

NO. 67A2 TELETYPEZWRITER SWITCHBOARD

HALF LOOPS (See Note 1)

TTY shall be in the same loop.

~TTY Without TTY With Spark Killer :

Spark Killer I508]1 or 150C1 Set 150D1 or 150R1 Set

Cable Wave T Wave IT Wave T
Length Shaping - Plan Shaping Plan Shaping Plan
In Miles Cable Res, A Set No. Set No. Set No,
0~4 0= 500w 1200w None None None None None None
0=4 500~ 700w 1000w None None None None None None
0~4 700- 900w 600w 15031 1,04C 150B1 1.06C 150D1 1.08C
0=4 900-1500w (o] 15081 1,04D 150B1 1.086D 150D1 1,08D
4-7 0=~ 700w 600w 150B1 1,04D 150B1 1.06D 150D1 1.08D
4-7 700-1500w 0 150B1 1,04E 150B1 1.06E 150D1 1.08%
7=10 0- 700w 600w 150B1 1.04E 150381 1.062 150D1 1.08E
7=10 700=1500w 0 15081 1.04F 150B1 1,06F 150D1 1.08F
10=-12 0-1500w 0 150C1 1.05C 150C1 1.,07C 150Kl 1.09C
12-15 0-1350w 0 150C1 1,05G 150C1 1.07G 150R1 1.09G

EXTENSION LOOPS (See Note 1)
— TTY Without Ty With Spark Killer

Spark Killer I50BI or 150C1 Set T50D] or IGORI Set

Cable Wave by wgve T Wave b 4
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res, A Set No. Set No. Set No.
0-12 0-2900w 600w 150B1 1.04E 150B1 1.08E 15001 1,083
0=12 2900-3500w 0 150B1 1.04F 150B1 1.06F 150D1 l1.08F
12-28 0-2900w 600w 15081 1.04F 150B1 1.08F 150D1 1.,08F
12-26 2900-3500w 0 150B1 1.04F 150B1 1.08F 150D1 1.087
26~30 0-3500w 0 150C1 1.05C 150C1 1.07C 150B1 1.09C
30-34 0-3400w 0 150C1 1.05B 150C1 1.07E 150E1 1.09B
34-38 0-3400w 0 150C1 1.05G 150C1 1.07G 150K1 1.09G

Note 1: A line relay shall be used with a holding magnet TTY and only one
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WAVE SHAPING SET _TTY.
. [ 207€ ]
- _ \ .
""""<>-E3:35}*3 +
wd 012 o a
M.F.
TO M.F. .
CENTRAL 1 1000w
OFFICE | 1000
' \ 1
. *a"y v 15
na® WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"h" WIRING EXISTS FOR TTY WITH SPARK KILLER
PIG. 17
PRIVATE LINE SERVICE
SUBSCRIBER STATION
INDUCTANCE WAVE SEAPING
90A1 REPEATER (NO. 1 TELEGRAPH SERVICE BOARD)
1l Or 2 TTY -~ Each With Line Rela
TTY Without _'mr'wmrsl k RKiller
Spark Killer I50B1I or 150C1 Set T50D1 or 150BL Set
Cable Wave T Wave r Wave T
Length See Shaping Plan Shaping Plan Shaping . Plan
In Miles Note Set No, Set No. _Bet No,
0=~1 1l None None None None None None
1-2 150B1 1.04E 150B1 1.06X% 150D1 1.088
2-12 150B1 1.04F 150B1 1.06F 150D1 l.08r
12-15 150B1 1.04G 150B1 1,06C 150D1 1.08G6
15=19 150C1 1.05p 150C1 1.07D 15081 1.09D
19=-24 150C1 1,05 150C1 1,078 150R1 1.098
24-30 150C1 1.05G 150C1 1,070 150R1 1.09G
30-34 ) 150C1 1.05H 150C1 1.07H 150EK1 1.09R
34-38 150C1 1.057 150C1 1,077 150Kl 1,097

1 Holding Magnet TTY Without

W ou
S k Killer
Cable VWave ) oy

Length See Shaping Plan

In Miles Note Set No.

0=-1 1 None None
1-2 150B1 1.04C
2=12 150B1 1,048
12=-17 150B1 1.04F
17-22 150B1 1.04G
22-30 150C1 1.05D
30-34 150C1 1.05E
34-38 150C1 1.05G

Line Rela
™Y With é Tk Klller

I50BI or 150C1 Set 15001 or 150BL Set
Wave iy Wave TF
Shaping Plan Shaping Plan
Set No. Set No.
None Rone None None
150B1 1,06C 150D1 1.08C
150B1 1.06E 15001 1.08B
150B1 1.06F 150D1 1.08F
150B1 1.06G 150D1 l1.08G
150C1 1.07D 150EK1 1.09D
150C1 1.07B 150K1 1.,09K
150C1 1.07G 150Kl 1.09G

Note 1: On loops of two miles or less, where no wave shaping set 1s used,
disconnect the spark killer in th~ hase of the TTY.
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94Ai OR 94A2 REPEATER

1000w
~ R4 I ?42F5 O
TO i
CENTRAL : §
OFFICE
+ .
Q

FIG. 18
PRIVATE LINE SERVICE
SUBSCRIBER STATION
RESISTANCE WAVE SHAPING
94A1 OR 94A2 LOOP REPEATER (69A1 OR 69B1 TTY SWBD)

94A1 or 94A2 Repeater Connected to Distant Differential lLoop Repeater

Cable See Cable R4

Gauge Note Resistance Min.
19 0-1900w 1200w
22 1 0=-2300w 1000w
24 1 0-1800w 1000w
24 1l 1800-2700w 600w

94Al1 or 94A2 Repeater Connected to Distant 12A1 or 12A2 Repeater

Cable See Cable R4

Gauge Note Registance Min.
19 0-1100w 1500w
22 1 0-1100w 1500w
22 1l 1100-1400w 1200w
24 1 0-1500w 1200w
24 1 1500-~1900w 800w

Note (1) The values given for R4 for 19 gauge cable may be used to
some advantage for the other gauges when the required loop
current can be obtained.
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94 Al OR 94A2_REPEATER
0.25 1000w ‘
— N M.F. o

T0
CENTRAL 207€ 207E

OFFICE
+ %

FIG. 19
PRIVATE LINE SERVICE
SUBSCRIBER STATION
INDUCTANCE WAVE SHAPING
94A1 OR 94A2 LOOP REPEATER (69A1 OR 69B1 TTY SWBD)

94A1 hepeater Connected to Distant Differential Loop or 12A1 or 12A2 Repeater

Cable 2078 Coil Terminal Connections
Length
In Miles Coil (1) Coil (2)
0=-2 Ncne None
2=-5 1=3 None
5-9 1-4 None
9-13 1-56 None
13-16 2-3 1-3
16-21 2-4 1-=3
21-26 2-3 1-5
26=32 2-4 1=5
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0.5 M.F.
11
L
2400«
+— NV—4 N
207E
[
R2 RI
— AN AN/~ PSRN I
o | 850w |60% 575w
T TO
WX — STRAP FOR PROPER LINE CURRENT — SUB.
SWED. LINE
T3 T2 TI
AN AN AN NN -
800 400« 100 200~ 50w 25w
FIG. 20
TWX SERVICE ~ CENTRAL OFFICE - SUBSCRIBER LINE CIRCUIT
NO. 1 AND 1A TELETYPEWRITER SWITCHBOARDS
Cable
Gauge Cable Res. Rl + R2 "N" Network
19 0= 3500 5750 out
19 350-22000 1010w out
19 2200-31000 See Note 1 In
22 0~ 700w 575w out
22 700-24000 850w out
22 2400-31000 See Note 1 In
24 0-2800w ~ 5750 out
24 2800-3100w See Note 1 In
26 0-2800w 575w out
26 2800-3100w See Note 1 In

Note (1) R1+R2 shall normally be O, Where "kick-off" of the
relay in the card circult repeater is not suppressed,
R1+R2 may be strapped as required to provide a re-
sistance not exceeding 400 ohms, In this case, the
cable resistance will be correspondingly reduced,
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TO
TWX
swab,

Page 30

~

RS

200w

25w 50« 100«

Cable

19
19
19

22
22

24
24

28
26

Note

R4 R3 R2 Ri

200w 200w 200w

STRAP FOR PROPER LINE CURRENT
IN ACCORDANCE WITH SD DRAWING

T5 T4 T3

200«

FIG, 21

TWX SERVICE

200% 100w

100>~ 200%

'SEE NOTE |

T2 T

300« 500w

CENTRAL OFFICE SUBSCRIBER LINE CIRCUIT
NO. 3 AND 3A TELETYPEWRITER SWITCHBOARDS

See
Note Cable Res,
1l 0- 350w
350=-2000w
2000=2800w
1 0-2300w
2300-2800w
1 0-2700w
2700=-2800w
1 0-2700w
2700-2800w

Rl + R2 + R3

+R4+Rs

700w
1000w
0

700w
0

400w
0

400w
0

| TO
SUB.
LINE

™N"_Network

out
out
In

Oout
In

Qut
In

out
In

{1) "X" wiring shall be provided on loops of 2 miles or less.



TWX 1
SWBD.

Cable

19
19
19

22
22

24
24

26
26

(—\N\w\rm
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1000w 400w 700w

T4

~ N N\ N NN NN NN
200%« 100« 50w

1000*

800 400+«

0.25M.F.
J1
1]
2400w
+— NV N
| 207t 4
[ )
RI , y‘ 197w w\
A 7/
STRAP FOR PROPER LINE CURRENT
T3 TI

25w

TWX AND PRIVATE LINE SERVICE

Cable Res.

0= 350w
350-2000w
2000-2800w

0-2300w
2300~-2800w

0-2700w
2700-2800w

0-2700w
2700-2800w

Rl + R2
700w
1000w
700w

400w

400w

CENTRAL OFFICE SUBSCRIBER LINE CIRCUIT
NO. 65B1 TELETYPEWRITER SWITCHBOARD

Out
Out
In

Out
In

out
In

out
In'

TO

" SUB.
LINE
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025M.F
]|
R
2400w
¢ ]
N
| 2076
T B c D { :
RS -
—ANASAANAN AN AN+ AN —
300w 300% 00" 200@ 200* 200w
o U8
WX : i
_ STRAP FOR PROPER LINE CURRENT
SWED. N ACCORDANCE WITH SD _ ORAWING S LINE
~ AN AN AAN 2
25w s0w 200% 100% 300w 300w 500w
FIG. 23
TWX SERVICE
CENTRAL OFFICE SUBSCRIBER LINE CIRCUIT
NO. 9 TELEGRAPH TEST BOARD
NO. 5 TOLL TEST BOARD
NO. 4 MORSE BOARD
CLOSED LINE OPERATION
Cable Gauge Cable Res. B+C+D+T "N" Network
19 0- 350w 1000w out
19 350-2000w 1300w Out
19 2000-2800w 0 In
22 0-2300w 1000w out
22 2300-2800w 0 In
24 0-2700w 700w Out
24 2700-2800w 0 In
26 0-2700w 700w out
26 2700-2800w 0 In
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0.25M.F
1 .
2400w
:
207E N
4
L T B8 D AG  AH S 2 )
MAANWWNWN—ANAN—VN=AVN— y
200% 200* 200“ (00% 200 200~200* 700 700“
: TO
Twx STRAP FOR PROPER LINE CURRENT ~ ————— suB
SWeD. IN ACCORDANCE WITH SD DRAWING LINE
E K F G H J .
NNV N\ AN AN ’V\/\, VWA~
25w 50%  |00%  200%  200% |00 500

FIG. 24

TWX SERVICE
CENTRAL OFFICE SUBSCRIBER LINE CIRCUIT
NO. 9 TEIEGRAPH TEST BOARD

NO. 5 TOLL TEST BQARD
NO. 4 MORSE BOARD

OPEN LINE OPERATION

B+C+D+ L
Cable Gauge Cable Res. + T + AG + AH "N® Network
19 0- 350w 1000w Out
19 350-2000w 1300w out
19 2000-280Qw 0 In
22 0-2300w 1000w out
22 2300-2800w 0 In
24 0-2700w 700w out
24 2700-2800w 0 In
28 0-2700w 700w Out
26 2700-2800w -0 In
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1\

X

L) L
TO
1000~ SUB. LINE

0.I8M.F.

/ADJUST FOR PROPER
TOTAL STATION LINE

Note

v RES. IN ACCORDANCE
WITH SD DRAWING

FIG 25

TWNX SERVICE
CENTRAL OFFICE SUBSCRIBER LINE CIRCUIT
NO. 101A AND 102A LINE CONCENTRATING UNIT

(1) Provide "X"™ wiring when connected to a station

line of one mile or less when the teletypewriter
at the station is not equipped with a spark
killer.
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WAVE SHAPING SET TTY. SUB. SET TTY.
— [ - —_ - — T M
. 207E T 7]
*—-J—o—ig-—c 1 VAVAVA —yr
| o quzsl | . [
To M.F.
CENTRAL A
OFFICE 1000
- ; Y l ! 136w ( e ]
\ q
- — — —_— — PR——
"a® WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b® WIRING EXISTS FOR TTY WITH SPARK KILLER
FIG. 26
TWX SERVICE
SUBSCRIBER STATION
120A1 OR 120B1 TELETYPEWRITER SUBSCRIBER SET
FOR USE WITH
NO. 1 AND 1A TELETYPEWRITER SWITCHBOARDS
TTY Without TTY with Spark Killer
Spark Killer I50BT or 150CI Set ;5651 or 1O00EL Set
Cable ave “Wave LT ave TT
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res. T Set No. Set No. Set No.
0-4 0-1300w 1600w None None None, None None None
0-4 1300-1700w 1200w None None None None None None
4-7 0~1200w 1200w 150B1 1.,04D 150B1 1.06D 15001 1.08D
4-7 1200-1700w 685w 150B1 1.04E 150B1 1.06E 150D1 1.08E
4-7 1700-3100w 0 150B1 1.04E 150B1 1.06E 150D 1.08E
7-11 0~1200y 1200w 150B1 1.04E 150B1 1.06E 150D1 1.08E
7-11 1200-1700w 685w 150B1 1.04F 150B1 1.06F 150D1 1.08F
7-11 1700-3100w 0 15081 1.04rF 150B1 1.06F 15001 1.08F
11-15 0-1700w 685w 150B1 1.04F 150B1 1.06F 150D1 1.08F
11-15 1700-3100w 0 150C1 1.05D 150C1 1.07D 150El1 1.09D
15-19 0-3100w (o] 150C1 1.05E 150C1 1.07E 150E1 1.098
19-24 0-3100w 0 150C1 1.05G 150C1 1.07G 150E1 1.09G
24-35 0-3100w 0 150C1 1.05H 150CcL 1.07H 150E1 1.09KH
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WAVE SHAPING SET _TTY
-, 207E
_%j L ' X
' oi25 Lo ! ALY
TO M.F M.F.
CENTRAL | 1000w
OFFICE
! 1000 TTY.SUB.SET |
rSy -
A o)
' B R

"a" WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER

FI1G. 27

TWX SERVICE
SUBSCRIBER STATION

120D1, 125A2, 126Al1, 126A2 and 584DG TELETYPEWRITER SUBSCRIBER SETS

OR LOCAL LINE ATTENDED CIRCUIT

FOR USE WITH
NO. 1 AND lA TELETYPEWRITER SWITCHBOARDS

TTY Without

TTY With Spark Killer
TB0BI or 15001 Set T50D] or IL0EL Set

_%park Killer
ave LT

Cable Weve A
Length Shaping Plan Shaping Plan
In Miles Cable Res. A Set No. Set No.
0-4 0-1300w 1600w None None None None
0-4 1300-1700w 1200w None None None None
4-7 0-1400w 1000w 150B1 1.04D 150B1 1.06D
4-7 1400-1800w 600w 150B1 1.04E 150B1 1.06E
4-7 1800-3100w 0 150Bl1 1.04E 150B1 1.06E
7-11 0-1400w 1000w 150B1 1.04E 15081 1.06E
7-11 1400-1800w 600w 150B1 1.04F 150B1 1.06F
7-11 1800-3100w 0 150B1 1.04F 150B1 1.06F
11-15 0-1800w 600w 150B1 1.04F 150B1 1.06F
11-15 1800-3100w (o] 150C1 1.05D 15001 1.07D
15-19 0-3100w 0 150C1 1.05E 150C1 1.07E
*19-24 0-3100w 0 150C1 1.05G 150C1 1.07G
*24-35 0~3100w 0 150C1 1.05H 150C1 1.07H
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ave LT
Shaping Plan

Set No.
None None
None None
150D1 1.08D
150D1 1.08E
150D1 1.08BE
150D 1.08E
150D1 1.08PF
150D1 1.08F
150D1 1.08pr
150E1 1.09D
150El 1.098
150E1 1.09G
150E1 1.09H

Note 1 - A line relay shall be used with a holding magnet teletypewriter
when the station line length exceeds 20 miles.
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WAVE SHAPING SET _OTTY.
p 207E ]
—t—ff g0 — |
' 0125 ! B4 ol
TO M.F M.F.
chr:_TlgeL 1 1000
[}
1000 | TTY.SUB SET | |
. I . —'I
* | A ' ¢
: b ¢ L AAN—
- 1 ] _ _

"a® WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXISTS FOR TTY WIIH SPARK XILLER

FIG. 28

TWX SERVICE (ALSO PRIVATE LINE SERVICE FOR 65B1 TTY SWBD)
SUBSCRIBER STATION

120C1, 125A2, 126Al, 126A2 AND 584DG TEIETYPEWRITER SUBSCRIBER SETS
OR LOCAL LINE ATTENDED OR UNATTENDED CIRCUIT
FOR USE WITH OPEN LINE OPERATION IN CONNECTION WITH
NO. 3 AND 3A TELETYPEWRITER SWITCHBOARDS
NO. 9 TEILEGRAPH TEST BOARD
NO. 5 TOLL TEST BOARD
NO. 4 MORSE BOARD

12542, 1206Al, 120A2 AND 584DG TELETYPEWRITER SUBSCRIBER SETS
OR LOCAL LINE ATTENDED CIRCUIT
FOR USE WITH CLOSED LINE OPERATION IN CONNECTION WITH
65B1 TELETYPEWRITER SWITCHBOARD
NO. 9 TELEGRAPH TEST BOARD
NO. 5 TOLL TEST BOARD
NO. 4 MORSE BOARD

TTY Without TTY With Spark Killer
Spark Killer T50B1 or 150C1 Set %55DI or 1GOEL Set

Cable ave IT Nave LT Wave LT
Length ] Shaping Plan  Shaping Plan Shaping Plan
In Miles Cable Res. A Set No. sSet No. Set No.
0-4 0~ 900w 1600w None None None None None None
0-4 900-1300w 1200w None None None None None None
0-4 1300-2800w 1200w 150B1 1.04D 15081 1.06D 150D1 1.08D
4-9 0-1000w 1000w 150B1 1.04C 150B1 1.06C 150D1 1.08C
4-9 1000-1400w 60Quw 150B1 1.04D 150B1 1.06D 150D1 1.08D
4-9 1400-2800w 0 150B1 1.04E 15081 1.06E 15001 1.08E
9-15 0~1400w 600w 150B1 1.04E 150B1 1.06E 150D1 1.08E
9-15 1400-2800w 0 15081 1.04F 150B1 1.06F 150D1 1.08F
15-20 0-2800w 0 150C1 1.05B 150C1 1.07B 150E1 1.09B
*20-26 0-2800w (o] 150C1 1.05D 150C1 1.07D 150E1 1.09D
*26-32 0~-2800w 0 150Cc1 1.05F 150C1 1.07F 15081 1.09F

* Note 1 - A line relay shall be used with a holding magnet teletypewriter

when the station line length exceeds 25 miles.
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WAVE SHAPING SET

. 207E l
- E — ' 1 ‘
' o125 La' ! ool ﬁ
TO M.F. -
CENTRAL 4 {000~
OFFICE
{000+« TTY. suB. SET | |
] -Q,',‘ A
’ B A
"a™ WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXIST3 FOR TTY WITH SPARK KILLER
FIG. 29
TWX SERVICE
SUBSCRIBER STATION
120C1, 125A2, 126A1, 126A2 and 584DG TELETYPEWRITER SUBSCRIBER SETS
OR LOCAL LINE ATTENDED OR UNATTENDED CIRCUIT
FOR USE WITH
NO. S TELETYPEWRITER SWITCHBOARD
TTY Without TTY With Spark Killer
Spark Killer I50BI or 150CI Set  I50DL or IB0EL Set
Cable ave LT Wave LT Wave LT
Length Shaping Plan Shaping Plen Shaping Plan
In Miles Cable Res. A Set No. Set No. Set No.
0-8 0-1400w 1600w None None None None None None
0-8 1400-1800w 1200w None None None None None None
0-8 1800-2000w 1000w None None None None Rone None
0-8 2000~-2300w 600w 150B1 1.04C 150B1 1.06C 15001 1.08C
0-8 2300-2900w 0 150B1 1.04E 150B1 1.06E 150D1 1.08E
8-14 0-1900w 1000w 150B1 1.04C 150B1 1.,06C 150D1 1.08C
8-14 1900-2300w 600w 15081 1.04D 150B1 1.06D 15001 1.08D
8-14 2300-2900w 0] 150B1 1.04E 140B1 1.06B 150D1 1.08R
14-19 0-2300w 600w 150B1 1.04D 150B1 1.06D 150D1 1.08D
14-19 2300-2900w 0 15031 1.04F 150B1 1.06F 150D1 1.08F
19-23 0-2300w 600w 150B1 1.04R 15081 1.06B 150D 1.08E
19-23 2300~-2900w 0 150C1 1.068¢C 150C1 1.07¢C 150%1 1.09C
*23-27 0~2800w 0 150C1 1.05B 150C1 1.07B 150KE1 1.09B
*27-32 0-2800w 0 150C1 1.05D 150C1 1.07D 150R1 1.09D

* Note 1 - A line relay shall be used with a bolding magnet teletypewriter when the
station line exceeds 25 miles.
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1SS 2, SECTION 312-008-100

WAVE SHAPING SET TTY.
- - TTY.SUBSET =
¢ 207€ [ A
b ! !
o 3oy VAN : > |
! A [ !

. ot U1 1 ok, Loy
CENTRAL | o MF 8100 o
OFFICE 1000w 1000+ o

—ﬁ'
" d
! o ! ! b; - |
+ X ] 13643
\ —J -

"g" WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER

FIG. 30.

TWX SERVICE

SUBSCRIBER STATION

120C1, 126A2 AND 584DG TEIETYPEWRITER SUBSCRIBER SETS

FOR USE WITH

NO. 101 LINE CONCENTRATING UNIT

TTY Without TTY With Spark Killer
Spark Killer T50BT or 150CI Set T50D1 or 1GOEL Set
Cable gave LT Wave LT ave T
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res. Note A Set No. Set No. Set No.
0-3 0~1300w 1 1600w None None None None None None
3-8 250~-3400w 1 ] 150B1 1.04F 150B1 1.06F 150D1 l.o08p
8-23 700-3400w 1 Q 150C1 1.08C 150C1 1.07C 150E1 1.09C
23-26 2000-3300w 1 Q 150C1 1.05E 150C1 1.07B 150E1 1.09E
26-32 2300-3300w 1 0 150C1 1.05PF £0Cl 1.07F 150E1 1.09F
32-36 2800-3200w 1 0 150C1 1.05H 15081 1.07H 150E1 1.09H
Note: (1) A line relay shall always be used with a holding

magnet teletypewriter.
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SECTION 312-008-100

W@IE SHAPIN_C_‘. SET _ TTY. _
207E A
—-‘*&G = n'AA% —
‘aimzs ! "o o, 1 _I_U t
T0 E‘M.E
: 1000«
CENTRAL
OFFICE loone t
"
| <, !
+ Y ! o <3 |
~
"a® WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b* WIRING EXISTS FOR TTY WITH SPARK KILLER
FI1G. 31
TWX SERVICE (ALSO PRIVATE LINE SERVICE FOR 65B1 TTY SWBD)
SUBSCRIBER STATION
124A1 AND 124Bl TELETYPEWRITER SUBSCRIBER SETS
FOR USE WITH
NO. 65B1 TELETYPEWRITER SWITCHBOARD
NO. 9 TELEGRAPH TEST BOARD
NO. 5 TOLL TEST BOARD
NO. 4 MORSE BQARD
TTY Without TTY With Spark Killer ‘
gpark Killer T50BI or 150CI 3Jet 15001 or I50EL 3et
Cable Wave T Wave LT Wave IT
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res. A Set Ro. Set No. Set No.
0-4 0-1300w 1200w None None None None None None
0-4 1300-2800w 1200w 150B1 1.04D 150B1 1.06D 150D1 1.08D
4-9 0- 800w 1200w 150B1 1.04C 150B1 1.06C 150D 1.08C
4-9 800-1400w 600w 150B1 1.04D 15081 1.06D 150D1 1.08D
4-9 1400-2800w 0 150B1 1.04E 150B1 1.06E 150D 1.08E
8-15 0-140Qw 600w 15081 1.04E 150B1 1.06E 150D1 . 1.08E
9-15 1400-280Qw 0 150B1 1.047 150Bl1 1.06F 150D1 1.08F
15-20 0-2800w 0 150C1 1.05B 150C1 1.07B 150E1 1.09B
*20-26 0-2800w 0 150C1 1.05D 150C1 1.07D 150E1 1.09D
*26-32 0-2800w (o] 15001 1.05P¢ 150C1 1.07F 15081 1.097
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Cable
Length

In Miles Cable Res.

ISS 2, SECTION 312-008-100

TY
WAVE SHAPING SET  SUB. SET TTY.
207E "0} o125 -] "y L aettt
o M.F. O.IM.F
CENTRAL. I - i IM.F, |

OFFICE 1000 4
oval 000w ngw L L
+ X —
fa

0-2
2-4

4-6
4-6
4-6

6-8
6-8

8-10
8-10

8-9

10-12
10-12
10-12

12-13
12-13
12-13

13-14
13-14

0-1000w
0~-2000w

0-1200w
1200-1800w
1800-2700Qw

0-2400w
2400~-3500w

0-1800w
1800-2800w

2200-3600w

0-1100w
1100-2200w
2200-3600w

0-1200w
1200-2500w
2500-36800w

0-1300w
1300-2500w

"a” WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
®*b* WIRING EXISTS FOR TTY WITH SPARK KILLER

FIG. 32

TWX SERVICE

SUBSCRIBER STATION
LOCAL LINE ATTENDED OR UNATTENDED CIRCUIT

FOR USE WITH

NO. 101A OR 102A LINE CONCENTRATING UNIT

TELETYPEWRITER EQUIPPED WITH LINE RELAY

A
1600w
160Qw
1600w
1600w
1000w

1600w
1000w

1600w
1000w

0
1600w
1600w

0
1600w
1600w

o

1600w
1000w

(Continued on Page 42)

TTY Without TTY With sSpark Killer

Spark Killer I50B1 or 15001 Set T50D1 or 150EL Set

ave 1T Wave T ~Wave LT
Shaping Plan - Shaping Plan Shaping Plan

Set No. Set No. Set No.
None None None None None None
150B1 1.04C 150B1 1.06C 150D1 l.08C
150B1 1.04D 150B1 1.06D 150D1 1.08D
150B1 1.04E 150B1 1.06E 150D1 1.08E
150B1 1.04F 150B1 1.00F 15001 l.08F
150B1 1.04E 150B1 1.06E 150D1 1.08E
150C1 1.05¢C 150c1 1.07C 150E1 1.08C
150B1 1.04F 15081 1.06F 150D1 1.08F
150B1 1.04F 150B1 1.06F 150D1 1.08F
150C1 1.05G 150C1 1.07G 150E1 1.09G
150B1 1.04F 150B1 1.06F 150D1 1.08F
150C1 1.05¢C 150C1 1.07C 150E1 1.09C
150C1 1.05G 150C1 1.07G 150E1 1.09G
150B1 1.04F 150B1 1.06F 150D1 1.08F
150C1 1.05C 150C1 1.07¢C 150El 1.09C
150C1 1.05H 150C1 1.07H 150ER1 1.09H
150B1 1.04¥ 150B1 1.06F 150D1 1.08r
150C1 1.05E 150C1 1.078 150E1 1.098
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(Continued from Page 41)

TTY Without TTY With Spark Killer
Spark Killer I50B1 or ot oT 8
Cable Wave T ~Wave LT “Wave LT
Length Shaping Plan Shaping Plan Shagping ‘Plan
In Miles Cable Res. A Set No. Set No. Set No.
14-16 0-1500w 1600w 150C1 1.05C 150C1 1.07C 150E1 1.09C
14-10C 1500-2900w 1000w 150C1 1.05G 150C1 1.07G 150E1 1.09G
16-18 0-1600w 1600w 150C1 1.05E 150C1 1.07E 150El1 1.09E
l6-18 1600-3200w 400w 150Cl 1.057 150C1 1.077 150El1 1.09J
18-20 0-16800w 1600w 150C1 1.05F 150C1 1.07F 150E1 1.09F
18-20 1&20-3600w 0] 150Bl+ 1.12B 150D1+ 1.14B
150C1 150E1
20-22 0-2000w 1600w 150C1 1.05G 150C1 1.07G “50El 1.09G
22-24 0-2200w 1600w 150C1 1.05H 150C1 1.07H 150E1 1.09H
24-26 0-2300w 1000w 150G1 1.057 150C1 1.077 150E1 1.097
26-28 0-2500w 1000w 150C1 1.05L 150C1 1.07L 150E1 1.09L
28-30 0-2700w 1000w 150Bl1+ 1.12B 150D1+ 1.14B
150C1 150E1l
30-32 0-290Vw 400w 150Bl+ l.128 150D1+ 1.14F
150C1 150E1
32-3 4 0-3000mw 400w 150Bl1+ 1.12G 150D1+ 1.14G
150C1 150E1
34-36 0-3200w 0 2-150C1 1.13B 2-150E1 1.15B
35-38 0-3400w 0 2-150C1 1.13D 2-150E1 1.15D
TELETYPEWRITER NOT EQUIPPED WITH LINE RELAY
TTY Without TTY With Spark Killer
__Spark Killer I50BI or I150C1 Set fBUﬁI or 150EL Jet
Cable Wave LT "Wave IT ~Wave IT
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res. A Set No. Set No. Set No.
0-1 0- 500w 1600w None None None None None None
1-4 0-2000w 1600w 150B1 1.04E 15081 1.06E 150D1 1.08E
4-6 0- 600w 1600w 150B1 1.04F 150B1 1.06F 15001 1.08F
4-6 600-2700w 1600w 150B1 1.04E 150B1 1.08E 150D1 1.08E
6=-8 0-1400w 1600w 150B1 1.04F 150B1 1.06F 150D1 1.08F
6-8 1400-2400w 1600w 150B1 1.04E 150B1 1.06E 15001 1.08E
6-8 2400-350Qw 600w 150B1 1.04F 150B1 1.06F 150D1 1.06F
8-10 0-1800w 1600w 150B1 1.04F 150B1 1.06F 150D1 1.08F
8-10 1800-2800w 1000w 150B1 1.04F 150B1 1.06F 150D1 1.08F
8-9 2800~-4000w 0 150C1 1.05F 150C1 1.07F 150E1 1.09F
10-12 0-2200w 1600w 150B1 1.04F 150B1 1.06F 150D1 1.08F
10-12 2200-3600w o] 150C1 1.05C 150C1 1.07C 150E1 1.09C
12-13 0-2500w 1600w 150B1 1.04F 150B1 1.06F 150D1 1.086F
12-13 2500~3800w 0 150C1 1.0%E 1s0C¢1 1.07E 150El1 1.09E

{Continued on Page 43)
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{Continued from Page 42)

TTY Without TTY With Spark Killer
T50BL or 150C1 Zet EBUBI or 15081 86t

Spark Killer
Wave LT Wave LT Wave

Cable LT
Length 8haping Plan Shaping Plan Shaping Plan
In (iles Cable Res, A Set No. Set No. Set No,
13-14 0-1300w 1600w 150B1 1.04F 150B1 1.06F 150D1 1.08F
13-14 1300-2500w 1000w 150C1 1.05C 150C1 1.07¢C 150E1 1.09C
14-16 0-1500w 1600w 150C1 1.05C 150C1 1.07C 150E1 1.09C
14-16 1500-2900w 1000w 150C1 1.05F 150C1 1.07F 150El1l 1.09F
16-18 0-1600w 1600w 150C1 1.05C 150C1 1.07C 150E1 1.09C
16-18 1600-3200w 400w 150C1 1.05H 150C1 1.07H 150E1 1.09H
18-20 0-1800w 1600w 150C1 1.05C 150C1 1.07C 150E1 1.09C
18-20 1800-3600w 0 150B1+ 1.12B 150D1+ 1.148
150C1 150E1
20-22 0~-2000w 1800w 150C1 1.05C 150C1 1.07C 150E1 1.09C
22-24 0-2200w 1600w 150Cl 1.05F 150C1 1.07F 150El1 1.09F
24-26 0-2300Q 1000w 150C1 1.05G 150C1 1.07G 150E1 1.09G
26-28 0-2500w lOOCw 150C1 1.05H 150C1 1.07H 150E1 1.09H
28=30 0-2700w 1000w 150C1 1.057 150C1 1.07J 150E1 1.097
30-32 0-2900w 400w 150C1 1.05L 150C1 1.07L 150E1 1.09L
32-34 0-3000w 400w 150B1+ 1.12B 150D1+ 1.14B
150C1 150El1
34-36 0=-3200w 0 150B1+ 1.12F 150D1+ 1.14F
150C1 150E1
36=-38 0-3400w (] 150Bl+ l.12G 150D1+ 1.14G
150C1 150E1
Note: (1) When the line requires two wave shaping sets and a

15 or 19 TTY is used, a spark killer is required in
the teletypewriter base. The 15C base is equipped
with a spark killer. The 98387M set of spark pro-
tection parts 1s required for each 15A or 15B base
not previously modified to add the spark killer.
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SECTION 312-008-100

WAVE _SHAPING SET __ Ty
_ 207E A
;—--<>{Ef:E}<>*‘ * Y YAYAYA  S———
M.F M.F
TO . 1000w
CENTRAL
OFFICE 1000¢
n_
! . !
+ ! e Et I
L v
"a® WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER
FIG. 33
PRIVATE LINE SERVICE
SUBSCRIBER STATION
LOCAL LINE ATTENDED OR UNATTENDED CIRCUIT
FOR USE WITH
STATION CONNECTED TO 69A1 OR 69B1 TTY SWBD.
TELETYPEWRITER EQUIPPED WITH LINE RELAY
TTY Without TTY With Spark Killer
Spark Killer T50BI or I50CT 3Set E5GﬁI or_I1BORI 3Jet
Cable “Wave LT Wave LT Wave iT
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res. A Set No. Set _No. Set No.
0-1 0- 500w 1600w Nonse None None None None None
1-2 0-1000w 1600w 150B1 1.04D 150B1 1.06D 15001 1.08D
2-4 0-2000w 1600w 150B1 1.04E 150B1 1.06E 150D1 1.08E
4-6 0-1200w 1600w 150B1 1.048 150B1 1.06E 150D1 1.08E
4-6 1200-1800w 1600w 150B1 1.04F 150B1 1.06F 15001 1.08F
4~-6 1800-2700w 1000w 150C1 1.05C 150Cl1 1.07C 150E1 1.09C
6-8 0-2400w 1600w 150B1 1.04F 15081 1.06F 150D1 1,087
6-8 2400-3500w 600w 150C1 1.05D 150C1 1.07D 150E1 1.09D
8-10 0-1800w 1600w 150B1 1.04F 150B1 1.067 15001 1.08F
8-10 1800-2800w 1000w 150C1 1.05F 150C1 1.07F 150E1 1.09F
8-9 2800-4000w 0 150C1 1.05H 150C1 1.07H 150E1 1.09H
10-12 0-1100w 1600w 150Cl 1.05C 150C1 l1.07C 150E1 1.09C
10-12 1100-2200w 1600w 150C1 1.05F 150C1 1.07F 150E1 1.09F
10-12 2200-35600w 0 150C1 1.057 150C1 1.07J 150E1 1.097
12-14 0-1300w 1600w 150C1 1.05E 150C1 1.C78 150E1 1.09E
12-14 1300-2500w 1000w 150C1 1.05G 150C1 1.07G 150El1 1.09G
1l2-14 2500-3900w 0 150C1 1.05L 150C1 1.07L 150El1 1.09L
14-16 0-1500w 1600w 150C1 1.05F 150C1 1.07F 150E1 1.09F
14-16 1500-2900w 1000w 150C1 1.05H 150E1 1.09H

150C1 1.07H
(Continued on Page 45)
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1SS 2, SECTION 312-008-100

TTY Without TTY With Spark Killer
Spark Killer I50B1 or 150C1 et EBUD‘I or 150EL Jel
Cable Wave LT Weve T ~Wave LT
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res. A Set No. Set No. Set No.
16-18 0=-1600w 1600w 150C1 1.05G 150C1 1.07G 15081 1.09G
16-18 160032 Qw 400w 150C1 1.08L 150C1 1.07L 150Kl 1.09L
18-20 0-1800w 1600w 150C1 1.05H 150C1 1.07H 150E1 1.09H
150B1+ 150D1+
18-20 1800-3600w 0 150C1 1.12E 150E1 l1.14E
20-22 0-2000w 1600w 150C1 1.,08d 150C1 1.07J 150E1 1.09.
22-24 0-2200w 1600w 150C1 1.05L 150C1 1.07L 150E1 1.09L
15081+ 150D1+
24-26 0-2300w 1000w 150C1 1.12D 150E1 1.14D
150B1+ 150D1+
26-28 0-2500w 1000w 150C1 1.12F 150E1 1.14F
150B1+ 150D1+
28-30 0-2700w 1000w 150C1 l.12G 150E1 1.14G
30-32 0-2900w 400w 2-150C1 1.13C 2-150E1 1.15C
32-34 0-3000w 400w 2-150C1 1.13D 2-150E1 1.15D
34-36 0-32Q0w (0] 2-150C1 1.13F 2-150E1 1.15F
36-38 0-~3400w 0 2-150C1 1.13G 2~150E1 1.15G
TELETYPEWRITER NOT EQUIPPED WITH LINE RELAY
TTY Without TTY With Spark Killer
Spark Killer T50BT or 150CL Set ESUEI or 150EL 36t
Cable ave LT Wave IT Wave T
Length Shaping Plan Shaping Plan Shaping Plan
In Miles Cable Res. A Set No. Set No. Set No.
0-1 0- 500w 1600w None None None None None None
1-2 0-1000w 1600w 150B1 1.048 150B1 1.06E 150D1 1.08B
2-4 0-2000w 1600w 150B1 1.04F 150B1 1.06F 15001 1.08r
4-6 0-1200w 1600w 150B1 1.04F 150B1 1.06F 150D1 1.08F
4-6 1200-1800w 1600w 150C1 1.05C 150C1 1.07C 150El 1.09C
4-6 1800-2700w 1000w 15001 1.05D 150C1 1.07D 150E1 1.09D
6-8 0-2400w 160Qw 150C1 1.05C 150C1 1.07C 150E1 1l.09C
6=-8 2400-~3500w 600w 150C1 1.05E 150C1 1.07E 150El 1.09E
8-10 0-1800w 1600w 150C1 1.05C 150C1 1.07C 150E1 1.09C
8-10 1800~2800w 1000w 150C1 1.05E 150C1 1.07E 150E1 1 09E
8-9 2800-4000w o 150C1 1.056G 150C1 1.07¢ 150E1 1.
10-12 0-1100w 1600w 150C1 1.05C 150C1 1.07C 150E1 1.0%
10-12 1100-2200w 1600w 150C1 1.05G 150C1 1.07G 150E1 1.09¢
10-12 2200=-3600w 0 150C1 1.05L 150C1 1.07L 150E1 1.09L

(Continued on Page 46)
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(Continued from Page 45)

TTY Without TTY With Spark Killer
Spark Killer IB50BI or I50C1 Set EEUDI or 150EL Set
Cable ave Wave T Wave T
Length Shaping Plan Sheping Plan Shaping Plan
In Miles Cable Res. A Set No. Set No. Set No.
12-14 0<1300w 1600w 150C1 1.05F 150C1 1.07F 150E1 1.09F
12-14 1300-2500w 1000w 150C1 1.05G 150C1 1.07G 150El 1.09G
12-14 2500-3900w 0 150C1 1.05H 150C1 1.07H 150El 1.09H
14-16 0-1500w 1600w 150C1 1.05F 150C1 1.07F 150El1 1.09F
14-16 1500-2900w 1000w 150C1 1.05H 150C1 1.07H 150El 1,098
le-18 0-1600w 1600w 150C1 1.05G 150C1 1.07G 150E1 1.09G
l6-18 1600-3200w 400w 150C1 1.08L 150C1 1.07L 150R1 1.09L
18-20 0-1800w 1600w 150C1 1.05H 150C1 1.07H 150El1 1.09H
18-20 1800-3600w 0 150Bl1+ 1.12E 150D1+ 1.14E
150C1 150EK1
20-24 0-2200w 1600w 150C1 1.05J 150C1 1.07J 150E1 1.097
24-26 0-2300w 1000w 150B1+ l.12C 150D1+ l.14C
150C1 150E1
26=26 0-2500w 1000w 150B1+ 1.12D 150D1+ 1.14D
150C1 150E1
28-30 0-27000w0 1000w 150B1+ 1.12F 150D1+ 1.14F
15001 150E1
30-32 0-2900w 400w 2-150C1 1.13B 2-150E1 l1.158
32-34 0-3000w 400w 2-150C1 1.13C 2-150E1 l1.18C
34-36 0-3200w 0 2-150C1 1.13D 2-150E1 1.15D
36-38 0-3400w 0 2-150C1 1.13E 2-150R1 1.158
Notes: (1) When the line requires two wave shaping sets and a 15 or
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19 TTY 1s used, a spark killer is required in the TTY base.

The 15C base 13 equipped with a spark killer.

The 98387M

set of spark protection parts is required for each 15A or
15B base not previously modified to add the spark killer.

(2) Not more then one teletypewriter without a line relay shall
be in the same loop.
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WAVE SHAPING SET

WAVE SHAPING SET

- 207€ 207E

o 3oy ™ %'_*3—0——}
I 0.12% 2w’ 0.125 !

To MF. 1T MF TO
CEL#ékL' LPEW&F:
OFFICE 1000+ 1000+ CENTRAL

2 | AR OFFICE
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> 400= 600~ 600% | | 7
_ [TTY.SUB.SET] _
»a® WIRING EXISTS FOR TTY WITHOUT SPARK KILLER
FIG. 34
TWX AND PRIVATE LINE UUAL SERVICE
SUBSCRIBER STATION
122A2 AND 123A2 TEIETYPEWRITER SUBSCRIBER SETS
Type of Refer to
Service or Board Fig. Remarks

Private Line Wave Shaping 12 and 13
No. 1 Teletypewriter Switchboard 27
No. 1A Teletypewriter Switchboard 27
No. 3 Teletypewriter Switchboard 28
No. 3A Teletypewriter Switchboard 28
No. 5 Teletypewriter Switohboard 29
No. 65B1 Teletypewriter Switchboard 28 123A2 TTY Sub. Set Only
No. 9 Telegraph Test Board 28
No. 5 Toll Test Board 28
No. 4 Morse Board 28

Note: Strap (Tl) and (T2) resistances to obtein value given for (A)
resistance for Figs. 27, 28 and 29.
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ADJUST FOR PROPER TOTAL
LOOP RES. IN ACCORDANCE
WITH SD- DRAWING

FICG. 35

SRIVATE LINE SERVICE
CENTRAL OFFICE

90A1 LOOP REPEATER
ARRANGED FOR t 48 VOLT, .020 AMPERE LOOPS

Note 1: Provide "X" wiring when connected to a loop
of two miles or less with a wave shaping set or
loops of one mile or less without a wave shaping
set.

Page 48



o

1SS 2, SECTION 312-008-100

TTY.
70
CENTRAL
REPESTER
"S*LEG i1ty
70 ] |
CENTRAL ml
OFFICE
REPEATER £ :f
*R*LEG
FIG. 36

DIFFERENTIAL LOOP OR 12A1 OR 1l2A2 REPEATER
DUPLEX SERVICE - "R" LEG

Note 1: When holding magnet teletypewriters without
line relays are used, the loop length shall
not exceed the limit given below:

No. of
Repeater ITY'S Loop Limit
Differential Loop 1 25 miles
L L] 2 18 »
L ” 3 12 "
12A1 or 12A2 lor2a io =

Note 2: No wave shaping equipment is required in
the "R"™ leg.
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