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l. GENERAL 

1.01 This section shows. the arrangements that 
are provided for use at central offices 

and at teletypwriter stations to modify the 
wave shap~ of 40, 60 and 75 speed signals in 
the teletypewriter loops in order to improve 
transmission. Both private line and TWX 

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

1.02 This section replaces Issue land the 
related Addendum and is reissued pri­

marily tor the following reasons: 

l - To cover the 69Al and 69Bl 'M'Y switch­
boards. 

2 - To cover the No. 1 Telegraph SerTice 
B08rd 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 or the 
line opposite to that containing the 
TTY relay or magnet to reduee the 
noise induction caused by the station. 

4 - To give loop length limits. 
5 - To extend the use of the section to 

cnver 40 and 75 speed service. 

2. DESCRIPTION OP' CENTRAL OFFICE "KICK-OFF" 
.AJ_"{D 'NA VE SHAPnm A.RRANGlWENTS 

2.01 Private Line Se_rvice: To improve trans-
mission rrom the central office to the 

station, arrangements are provided to insert 
resistance, inductance or e. network con­
sisting or resistance, capacity and induc­
tance connected in parallel, in the side or 
the loop connected to the repeater. The 
circuit arrangement is shown on SD-70122-01 
and is connected either to a loop jack ot 
the TLT or in the side of the loop between 
the repeater and loop. I_n the case ot dit­
ferential loop repeaters "kick-off" or the 
relays in the differential loop circuit can 
be prevented, in general, by inserting re­
sistance, which forms a part or the repeater. 
When long loops are encountered and the prop­
er loop current cannot be obtained with the 
required minimum resistance in the repeater, 
a network which is or low resistance is in­
serted instead. In the case or l2Al and 
12A~ repeaters, the condition which in vol vea 
wave shaping is, in general, satisfied by 
using resistance which is in the repeater 
tor controlling loop current. Whan long 
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loops are encountered anJ the proper loop 
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 coil is the 
same as that provided in the network used 
above for differential loop- repeaters. Tbe 
ne two:ck is so arranged that by the changing 
of st,raps, the coil may be used independent­
ly if desired. 

2.02 TWX Service: To improve transmission 
from the centre.l office to the sta­

tion, arrangements are provided to insert a 
network, consisting of resistance, capacity 
and inductance connected in parallel,in the 
r~peater side of the loop at the central 
office. "Kick-off" of the relay in the 
cord circuit repeater can be prevented~ in 
general, by tbe strapping of resistances 
provided in the TWX subscriber line cirCllit. 
When long subscriber 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 is inserted in the aw­
scriber line circuit. Two networks, differ­
ing only in the capacity element, are pro­
vided depending on the type or switchboard. 

3. DESCRIPI'ION OF WAVE SHAPING SETS 

3.01 The 150B1, 15001, 150D1 and l50El wawe 
shaping sets consist primarily or ser­

ies induotance ( 307E or 20 7E retardation 
coil) which is provided for signal shaping 
purposes. In addition the 150Bl and 15001 
sets have a resistanoe and condenser prot~ 
tion equipment for teletypewriter not-pro­
vided with spark protection equipment. The 
150Bl. and 150D1 sets have one inductance 

coil. The 15001 and l50El sets have two 
inductance coils in series. The 150B1 or 
150D1 set is used for the shorter loops and 
the 15001 or 150El set for the longer loop~ 
For the longest loops, the inductance of 3 
or 4 coils iiJB.Y be needed in certain cases. 
Two wave shaping sets LJB.Y be used, in these 
oases, to provide the necessary inductance. 

3.02 The 150Fl wave shaping set consists 
of a pad which simulates 2 miles or 

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 tban one holding magnet 
teletypewriter without a line relay and is 
less than 2 miles long. 

3.0~ The inductance of the 307E or 207E 
ooil, used in the wave shaping sets, 

differs from coil to coil and also varies 
with different currents and wave shapes.The 
winding of this coil is provided with taps 
which are wired to screw terillinals fn the 
wave shaping set. Various combinations or 
terminal. connections may be used to obtain 
induotance values in steps of about one 
henry, up to the maxi.mum inductance of the 
two coils in series. The wiring or the wave 
shaping sets required to obtain these in­
ductance values is sham in the line termi­
nation plans in the P series of Bell System 
Practices.The various combinatio~s will have 
about the same effect on telegraph signal 
wave shap8 in 60 mil or 20 mil loops as the 
alilOl.'.'l t of induotanc e shov.n in the following 
tables, assuming that this inductance was 
made up or coils having a high degree or 
stability. These tables also give the ap­
proximate d-o resistance or the combination 
and list the line termination. plans, which 
may be used to secure any des'ire.d value or 
inductance. · · 

TABLE 1 

Line Tendna tion 
Plan (LT) For 

Wave Shaping Set 
15oBi 1$oDI 

1.04A or 1.06A 
1.04B or 1.06B 
l.04C or l.OoC 
1.04D or l. 06D 
l.04E or l.06E 
l .04F or l.06F 
1.040 or 1.060 

1.08A 
1.08B 
1.-000 
l.0bD 
l.08E 
l.08F 
l.0HG 

150Bl or 150Dl Wave Shaping Sets 

Approximate 
Equivalent 
Inductance of 
Stable Coil 

in Henries 
60 MII 20 Mil 
Loop Loop 

0.7 
2.0 
3.0 
3.5 
4.5 
5.5 
6.0 

o.a 
2.0 
3.0 
4.0 
5.5 
7.0 
a.o 

Approxi.wa te 
D-C 

Resistance 
In Ohms 

56 
111 
142 
161 
167 
198 
217 

• These coil tenninals do not correspond to the wave shaping set 
terminals. For purposes or making connections, reference should 
be made to the LT plans in the P series or Bell System Practices. 

•coil 
Terminals 

1-2 
2-3 
2-4 
2-5 
1-3 
1-4 
1-5 
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Line Ten:uina.tion 
Plwi (L'l') For 

Wave Shaping Set 
1soc1 15oEi 

1.05A or 1.07A 
l .05B or 1.07B 
l .05C or l .u'/C 
1.05D or 1.07D 
l .05E or l .07E 
l.05F or l .O?F 
1.05G or 1.07G 
1.05H or l.07H 
l.05J' or l.07J 
1.05K or 1.07K 
l.05L or l.07L 
1.05M or 1.07M 

l .. 09A 
1.09B 
l.090 
1.09D 
l.09E 
l.OgP' 
1.09G 
1.09H 
l.09J 
1.09K 
l.09L 
1.09M 
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TABLE 2 

l50Cl or l50El Wave Shaping ~ets 

Approximate Equiv-
alent Inductance 

or Stable Coil Approximate 
In Henries D-C •coil 

60 m1 20 WI Resistance Terminals 
Loo,2 Loop in Ohms (A J ~oII tBl ~oII 

5.5 7.0 198 1-4 Not used 
6.5 7.5 278 2-3 ~-3 
6.0 a.a 217 1-5 Not used 
7.5 8.5 309 2-4 1-3 
8.0 9.5 328 2-5 1-3 
9.0 10.5 328 2-3 1-5 

10.0 11.5 359 2-4 1-5 
10.5 12.5 378 2-5 1-5 
11.5 14.0 384 1-3 1-5 
12.0 14.5 396 1-4 1-4 
13.0 15.0 415 1-4 1-5 
14.0 17.0 434 1-5 1-5 

TABLE 3 

(150Bl+l50Cl) or (150Dl+l50El) Wave Shaping Seta 

Approrlmate 
Equivalent 
Inductance 

of Stable 
Coil In 
Henries 

60 MII 20 MII 

*Coil Terminals 
Sat No. 1 Set No. 2 

l50Cl or 150El 150B1 or 150D1 

Line Termination 
Plan (LT) For 

Wave Sha~~ Set 
(!5bB1+1SodI)bl+15oE1) Loop Loop 

Appro:xima te 
D-0 

Resistance 
In,Ohms (A) co!I (DJ do II (A J con 

1.12A 
1.12B 
1.12c 
l.12D 
l.12E 
1.12]' 
l.l2G 
1.12H 
l.12J 

Line Termination 
Plan (LT) For 

Wave Shaping Set 
'rwo Two 

1.14A 
1.14B 
l.l4C 
l.14..D 
1.14.E 
l.l4F 
1.14G 
1.14H 
l.14J 

15001 Sets 150El Sets 
1.131 1.151 
l .13B 1.15B 
1.130 1.150 
l.13D 1.15D 
l.13E l.15E 
l.l3F l.15F 
1.13G l.15G-
l.13H 1.15H 
l.13J l.l5J 

13 16 
14 17 
15 18 
16 19 
17 20 
18 21 
19 22.5 
20 24 
21 26 

TABLE 4 

415 
434 
490 
545 
576 
595 
601 
632. 
651 

1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 

1-4 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 

Not used 
Not used 

1-2 
2-3 
2-4 
2-5 
1-3 
1-4 
1-5 

Two 15001 or Two 150El Wave Shaping Sets 

Approxima. te 
Equivalent 

Inductance or 
Stable Coil 
in Henries 

60 fill 2o W:1 
Loop Loop 

20 24 
21 26 
22 27 
23 28 
24 29 
25 30 
26 31.5 
27 33 
28 35 

Appro xi.mate 
0-C 

Resistance 
in Ohms 

632 
651 
707 
762 
793 
812 
818 
849 
868 

•coil Tentlnals 
Set No. 1 Set No. 2 

15001 or 150El 15001 or 150El 
m:-~0011 (Bf go1I (A{ ioll iBl Coll 

1-5 - - o use 
1-5 1-5 1-5 Not used 
l-5 1-5 1-5 1-2 
1-5 1-5 1-5 2-3 
1-5 1-5 1-5 2-4 
1-5 1-5 1-5 2-5 
1-5 1-5 1-5 1-3 
1-5 1-5 1-5 1-4 
1-5 1-5 1-5 1-5 

*These coil terminals do not correspond to tba wave shaping set 
terminals. For 12urposes of .n.aking connections reference sbould 
be made to the LT pl~ns in the P series of Belt Syste:u Practices. 
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4. CENI'RAL OFFICE AN.:> Ti£LE'rYPEWRITER STATION 
ARRANGWWr INDEX AND LOOP LENGTH LIMITS 

4.01 Index: The following index shows the 
proper association of the oentral of­

fice and station arrangements, as indicated 
by the Figures, with each other. For the 
purpos13 of this section, the 101A and 102A­
line concentrating units ar3 referred to as 
a "central office" and the 94Al and 94A.2 
repeaters at 69Al and 69Bl teletypewriter 
switchboards as a "station". The index is 
divided into two main sections "Private 
Line Service" and "TWX Servioe", according 
to the type of service. Each in turn is 
subdivided in accordance with the various 
types or equipment. Where an asterisk(*) 
is shown instead or a figure, no wave shap­
ing arrangements are required, although re­
sistance adjustments may be required to ob­
tain the proper loop ·or station line 
current. 

PRIVATE LINE SE.nVICE 

Type of Repeater 

Differential Loop Repeater 

Resistance Wa~e Shaping 

Single Service . . . . . . 
Duplex Ser:vice "S" Leg . . 
Duplex Service "R" Leg . . 
Single Service - Thru Op-

eration to Dirr. Loop Re-
peater . . . . . . . . . 

Single Service - Tbru Op-
eration to 12Al or 12A2 
Repeater . . . . . . . 

Service to .94Al or 94A2 
Repeater . . . . . . 

Inductance Wave Shaping 

SingL~ servioe . . . . . 
Duplex Service "S" Leg 
Duplex Service t'R" Leg 
Single Service - Thru Op-

eration to Dirr. Loop Re-
peater . . . . . . . . 

Single Service - Thru Op-
eration to 12Al or 12A2 
Repeater . . . . . . . 

service to 94Al or 94A2 
Repeater . . . . . . . . 

l.2Al and 12A2 Re~aters 

aeaistance Wave Shaping 

Single Service 
Duplex SerYioe "S" Leg 
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Fig.For 
Central Fig.For 
Office Station 

l 12, 34 
• 12 
• 36 

. 3 12, 34 

2 12, 34 

l 18 

. l 13, 34 • 13 • 36 

. 3 13, 34 

2 13, 34 

. l 19 

4 12, 34 
5 12 

Fig.For 

TyPe or Repeater 
Central Fig.For 
Office Station 

12Al and 12A2 Repeaters (Continued) 

Duplex Servi ce "R" leg 
Single Service - Thru Op.-

eration to 12Al or 12A2 
Repeater . . . . . . . 

Single Service - Thru Op-
eration to Dirr. Loop Re-
peater . . . . . . . . . 

Service to 94Al or 94A2 
Repeater 

Inductance Wave Shaping 

Single Service . . . . . . 
Duplex Service "S" Leg . . 
Duplex Service "R" Leg . . 
Single Service - Thru Op-

eration to 12Al or 12A2 
Repeater . . . . . . . . 

Single Service - Thru Op-
eration to Diff. Loop Re-
peater . . . . . . . 

Service to 94Al or 94A2 
Repeater . . . . . 

One-.Way Polar Repeater 

Resistance Wave 3haping 
Inductance Wave Shaping 

smgle Line Repeater 
Using Polar Relays 

. . 

Resistance Wave Shaping •• 
Inductanoe Wave Shaping •• 

Split Loop Repeater 

Resistance Wave Shaping •• 
Inductance Wave Shaping •• 

Misc. Type or Equipment 
Ron-Repeatered loops 

Induotan.ce 'ifave Sllaping 

No. ·6?A2 TTY SWbd • 

Local Loopa • • • 
Extension Loops. 

No. 1 Telegraph Service Board 
(OOII Loop Repeater) 

No. 65Bl TTY SWbd. 

No. 6'i)Al or 6'i)lil TTY SWbd. 
(OoBi or OoB2 Repeater) 

6 

7 

2 

4 

4 
5 
6 

? 

2 

4 

8,1.l 
_8,11 

9 
g 

11 
11 

10 

* • 

35 

22 

• 

36 

12. 34 

12, 34 

18 

13, 34 
13 
36 

13, 34 

13, 34 

19 

12, 14 
13, 15 

12, 34 
13, 34 

14 
15 

13, 34 

16 
16 

17 

2ti, 31 

33 
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T7/X SERVICE 

Fig.For 

TYJ>e of Switcliboara. 

No.l •• 
No .lA • • • • 
No. 3 • • • • • • • • • • • • 
?lo. 3A • • • 
No. 5 • • • • • • • • 
No.65Bl •••••••••• 
No.4 Morse Board ff ••••• 
No.4 Morse Board t •• 
No.5 Toll Test Board tt 
No.5 Toll Test Board t • 
No.9 Telegraph Test Board tt 
No.9 Telegraph Test Board t. 
No.101 Line Concentrating 

Unit 
No.lOlA and 102A Line Con­

centrating Units •••• 

C·en tral 
Office 

20 
20 
21 
21 
• 
22 
23 
24 
23 
24 
23 
24 

• 
25 

Fig. 
For 

Station 

26,27,34 
26,27,34 

2.8, 34 
28, 34 
29, 34 

28,31,34 
28,31,34 

28, 34 
2b,31,34 

28, 34 
28,31,34 

28, 34 

30 

32 

tt Closed Line Open Line 

4.02 Loo! Le~th LLdts: Tbe loop length 
Isi.mled by tran5.Ulission considera­

tions and loop current. The station figures 
listed in the "Index" under paragraph 4.01 
give limiting considerations tr001 a trans­
mission stanupoint. TlLe central office fig­
ures listed in the "Index" give the lim.it­
i.ng conditions for obtaining tb3 proper loop 
current. 

5. NOMENCLATURE 

5.01 As used in this seu~~vu, the connec-
tion between the central office and 

the subsc.riber station is oalled a "loop" in 
the case or private line service and a "sub­
s_criber line" in tbe case of TWX service. 

5.02 The designations (Rl),(R2),(R3},(R4), 
and (N), when used in connection with 

the private line circuit arrangewent fig­
ures and associated tables or this section, 
al,ways have the same meanings, as tallows: 

(Rl) - Loop current regulating resistance 
in repeater. 

(R2) - TLT battery tap resistance in loop. 
(R3) - Battery tap resistance in repeater 

battery supply. For purposes ot 
this section, the (R3) resistance 
is considered as part or the re­
peater and not as resistance ex­
ternal to the repeater. 

(R4) - Wave shaping resistance at statial. 
(N) - Network at central office to pre­

Tent "kick-otf" ot repeater re­
lays in loop. 

5.03 The resistan.ce designations shown in 
the figures in the case or teletype­

writer switchboard subscriber line circu.lts, 
test board line circuits, teletypewriter 
subscriber sets and certain resistance des­
ignations in l2Al and 12A2 repeaters are tbe 
same as the apparatus designations :tb:r these 
resistances on the SD dra¼~ngs. 
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6. APPLICATION OF CIRCUIT ARBANGa;ENT FIG~ 

6.01 General: The circuit arrangements ttr 
the various conditions are covered on 

pages 8 to 49 .The association or the var­
ious figures with each other is covered in 
4.01. The figures on pages 8 to · 49 are 
schematics used ror the purpose of sbowing 
certain resistances, coils and batteries, 
which are referred to in the associated ta­
bles or notes. They are not intended to be 
complete schemtics of the circuits .and, 
therefore, do not necessarily show all the 
resistance 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-
peater: When the data In thls sectfon 

are applied to· a differential loop repeater 
having a bias corrector, the bias corrector 
shall not be used. 

6.03 Mixed Gaufes: In the oase ot loops 
or subscr ber lines made up or mixed 

gauges, the proper arrangement is determinai 
by considering that the loop, or subscri­
ber line, is ma.de up of the lowest numbered 
gauge (lar~est diameter of wire) of whioh 
there is 1/4 mile or more. The total loop, 
or subscriber line resistance, is the com­
bined resistance of all gauges. 

6.04 Brid~d Taps: The data in this sectjon 
are sed on conductors having no 

bridged taps. Where there are bridged taps 
the initial wave shaping arrangements 
should be the same as if there were no 
bridged taps. A .more exact arrangement 
should then be determined by transmission 
tests. 

6.05 Loop Current Adjustment: In connec-
tion wlth loops over Io miles, it is 

essential rram a transmission stan:Jpobt that 
the loop current, be set with respect to the 
voltage existing at the time the adjustment 
is made. In some cases t·his int'orma tion is 
covered by the BD drawing or other BSP sec­
tions. Where it ls not covered elsewhere, 
the current should be set in accordance with 
the following tables: 

130 Volt Operation 

Total 
Voltage 

Available 

250V 
254V 
258V 
262V 
266V 
270V 

Current 
Adjustment 

.060 amp. 

.061 amp. 

.062 amp. 

.063 amp. 

.064 amp. 

.065 amp. 

Page 0 
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Total 
Vol ta.ge 

Available 

~2V 
94V 
96V 
98V 

lOOV 

48 Volt Operation 

Current 
Adjustment 

.019 amp. 

.0195 aw.p. 

.020 amp. 

.0205 amp. 

.021 amp. 

6~0ti Teletqewriter Adjust.m.ent: It is as-
sumed iiit the teletypewriter at a 

station is adjusted to obtain optifilwn tol­
erances over the particular loop or sub­
scriber line to whioh it is connected. 

6.07 PUllin.g Mafnet Teletypewriter - Line 
Relay: A !ne re1:o.y shall be used in 

the teletypewriter wben a pulling magnet is 
used. 

6.08 Private Line' Service - Resistance VS 
Inductive Wave Shaping: 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 is at 
the station or where the wave shaping re­
sistance c·annot be conveniently mounted in 
the teletypewriter, use inductance wave 
shaping. 

6.09 Wave Shaping Sets With No. 26 Tele-
tHewrlter: Wave shaping sets with­

out spar killers should be used w1 th the 
26 teletypewriter since a spark killer is 
proviJ~d with this teletypewriter. 

o.10 Loops in Series: In connection with 
the use of the data in this section 

for loops in series, the total length s.balld 
be taken as the sum of all lengths of all 
loops. 

6.11 No. ot Telatqewriters In Loop: The 
station data n this section for TWX 

service is based on only one teletypewriter 
in the loop. For private line service with 
resistance wave shaping only one teletype­
writer may be in the loop but with inductive 
wave shaping one or more teletypewriters IIBY 
be in'the loop unless otherwise specified 
on the figures. The number of b.olding mag­
net teletypewriters in private line loops 
is covered on the individual figures. Al­
though the r.aaxiilllllil number of teletypewriters 
with line relays that way be in the same 
loop is not known, 5 or 6 should operate 
satisfactorily. 

o.12 Full Duplex-Through Operation: Where 
the "R" leg of one repeater is con­

nected to the "S" leg of another repeater 
through a station, each repeater should be 
considered separately in accordance with the 
indiviiual figures. For exa;nple, consider­
ing the "S" le~ of a differential loop re­
peater and the "R" le~ of a 12Al repeater, 
use Fi~. 1 for the "S leg ~nd Fig. o for 
the "R"" leg. 
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7. NOISE INFLUENCE 

7.01 ~tation: Where either resistance wave 
shaping or no wave shaping is used at 

the station and noise induction trouble 
caused by the station is encoun~ered, a re­
duction in noise influence may be obtaine4 
by employing inductance wave shaping. For 
best results the spark protection equipment 
should be connected directly across the 
teletypewriter sending cont.acts, as in the 
15C TTY base, and the inductance should be 
connected in series with the line in the 
opposite side from- the line relayarmagnet. 
The LT plans specifiedintl:11.s section should 
be used except for short loops where induo­
tance wave shaping is not specified. Where 
inductance wave shaping is not specified far 
transmission purposes, the 150Bl or 150Dl 
wave shaping set should be used and should 
be connected according to plan LT 1.06D or 
1.08D, respectively. 

7.02 Central Office: Where noise is intro-
duced at the central office in a pri­

vate line loop,a loop noise suppression cir­
cuit may be added at the central office. 
This circuit and the place to introduce it 
is covered by SD-70338-01. Figure A below 
shows the schem tic of this circuit. 

TO 
REPEATER 

207L I I E;p2 

I0.2~ M.F. 

11000~ 

Fig. A 

a. TESTING METHODS Alm RESULTS 

TO 
LOOP 

8.01 Because of variations in the particu-
lar arrangements of different loops 

or subscriber lines, and uncertainties 
introduced by mixed gauges or cable circuitB, 
bridged taps and differences in repeater and 
station equipment, the best arrangement ob­
tainable with a partfcular telegraph loop 
or subscriber line may not always be that 
indicated in this section.lt is important, 
therefore, to make tests over the loop, 
or subscriber line, and if the tranSfilission 
results do not appear entirely satisfactory 
to endeavor to effect improvement. In 



( 

( 

( 

( 

tbese tests, the arrangement specified in 
this section will ordinarily be the best 
"initial" setup with which to start testing. 
In connection with 75 speed service, a 
greater de~rture from the "initial" setup 
may be necessary than for other speeds. 

8.02 In 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 or the signals 
as received at the station. 

From Subscriber to Central Office 

8.03 Teletypewriter signals shcu1d be trans-
m.1 tted ~rom the subscriber station to 

the central office, using the station dis­
tributor or a portable test distributor if 
available, and if not using the teletype­
writer keyboara, and transmission measure­
ments should be made at the oeatral offic~ 
The wave shaping arrangBl.ilents should be 
adjusted to give the best results. Marking 
bias in the signals from the subscriber 
station to the central office is an in­
dication that more series inductance is 
required, while spacing bias ordinarily in­
dicates tnat too ~uoh inductance has been 
included. 

155 2, SECTION 312-008-100 

From Central Office to Subscriber 

8.04 Test si~als should be sent to the 
station for the :following purposes: 

(1) To test the final adjustment of the 
wave shaping apparatus in the case 

or open and close repeaters. 

(2) To test for "kick-off" in the case 
of differe.ntial loop repeaters. In 

some oases, arrangements are available 
for observing "kick-off". In oth~r 
oases, the tact that a satisfactory or­
ientation range is obtained at the sub­
scriber station .may be considered 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 Shaping. 

SD-70338-01 - Loop Noise Suppression Cir­
oui t. 

ED-64004-01 - Misoellaneous 
Equipment 

Relay Rack 

Note: The above drawings are not at­
tached to this section. 
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Cable 
Gauge 

19 
19 

22 
22 

24 
24 

Cable 
~ 

19 
19 

22 
22 

24 
24 
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R3 

RE:PEATER~ 
I 

RI 

I 
I 
I 
I 

0.1 M.r. 

3000""' 

207£ 
N 

5 

) 
-} TO 

R2 LOOP ,--------·--
600~ 

+ 130\C T SEE NOTE 2 
+ 
~ 

FIG. 1 

PRIVATE LrnE SERVICE - CENTRAL OFFICE 

R!!!PEATERS WITH DIFFERENTIAL LOOP 

srnGLE SERVICE 

ONE LOOP WITH R:F:3ISTANCE WAVE SHAPING AT STATION 
ONE OR MORE LOOPS WITH INDUCTANCE WAVE SHAPrnG AT STATION 

ONE LOOP TO 94Al OR 94A2 REPEATER (59Al OR 69Bl TTY SWBD.) 

TABLE 1 (See Notes 1 to 3) 

Resistance 
External to 

Repeater 

0-2300w 
2300-3500w 

0-2600w 
2600-3700w 

0-3000w 
3000-3700w 

Rl 
Min. 

1400w 
20()6 

110()(.,.) 
0 

70()(.,.) 
0 

TABLE 2 (See Notes 1 to 3) 

Resistance 
.External to 

Repeate:-

o-2200w 
2200-3400w 

0-2500w 
2500-370()(1) 

0-310()(.,.) 
3100-3700w 

Rl 
Min. 

1500w 
300w 

1200w 
0 

600w 
0 

N 
Network 

OUT 
IN 

OUT 
IN 

OUT 
IN 

N 
Network 

OUT 
IN 

OUT 
rn 

OUT 
IN 

NOTES 

1. For repeaters where Rl is varied in 300w 
steps, Table 2 applies instead ot Table 
1. 

2. The values given tor Rl in the table and 
R2 in the sketch are normally minimum 
values. Either or both IDl!lY be increased 
as required to obtain the proper loop 
current. Vlhen the N network is used, Rl 
shall not dxceed soaw. While desirable 
to keep R2 at least 600c.u, it may be re­
duced to not less than 120w when neces­
sary to obtain the proper loop current. 

3. When single line repeaters, or other equip­
ment, 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 oase the minimum val­
ues given ror Rl m.e.y be reduced by an 
amount equal to the resistance or the 
added equipment to obtain the proper loop 
current. Where the added equipment con­
tains adjustable resistance• thi.s resist­
ance shall be set at the minimum value. 
It the resistance of the added equipment 
is greater than the minimum values given 
for Rl, the limits of resistance external 
to the repeater shall be reduced by an 
amount equal to the difference between 
the resistance of the added equipment 4Dd 
the minimum values given tor Rl,. to ob­
tain the proper loop current. 
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REP£ATER NO. 1---4 
(DIFFERENTIAL LOOP) : 

""'T"' 
.l...-130V. 

I 

'N 
I 
I 

RI I 

0.1 M. F. 
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----• REPEATER NO. 2 
(12AI OR l2A2) 

I 500"-> 
I 

.I 
L_ SECTIONS OF 

SAME RHEOSTAT 

E R3 

-:;:­
+130V.-±-

~ 
; 120'"" 

I ! +130V. 

___________ +_-} TO LOOP 
* 

FIG. 2 

PRIVATE LrnE SERVICE - CENTRAL OFFICE 

REPEATER WITH DIFFERENTIAL LOOP CONNECTED TO 

12Al OR 12A2 RRPEATER 

USED FOR THROUGH OPERATION 

SINGLE SERVICE 

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

Resistance No. l ReEeater No. 2 .He,12eater 
Cable External to Rl N Rl 
Gauge Both Re12eaters Min. Network ~ 

H~ 0-1050w 1500 OUT 300 
19 _Q50-2100W 300 m 300 

22 0-1750w 900 OUT 200 
22 1750-2450w 0 IN 200 

24 0-215()(1) 600 OUT 100 
24 2150-2550<A> 0 IN 100 

liQ.'.Ue 

1. The values given tor Rl are minimum val­
ues and may be increased to obtain the 
proper loop current. Each Rl should be 
increased approximately the same amount. 

2. When single line repeaters, or other 
equipment, are located in the loop at 
the central office, the minimum val.ues 
given ror 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 cuITent. Where the added equipment 
contains adjustable resistance, this re­
sistance shall be set at the minimum 

value. If the resistance of the added 
equipment is. greater than the minimum 
values given tor the Rl resistance under 
consideration, the limits or resistance 
external to the repeater shall be re­
duced by an amount equal to the ditter­
ence between the resistance of the added 
equipment and the values given for Rl,to 
obtain the proper loop current. 

3. The E resistance shall not be short 
circuited to obtain the proper loop cur­
rent. 

4. The BR resistance may be short circuit­
ed to obtain the proper loop cuITent. 
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R3 

120-
... -130v. 

~ T 120-
-¼+130v. 
,1.. 

REPEATER NO. I 7 
I 
IN 

RI I 

0.1 M.F. 

3000 ... 

0.1 M.F. 

·3000 .... 

rREPtATER N0.2 

I 
NI 

I 

120""' 

t ~~30V.t 

~ 
120- -;:. 
-130V. -i-

l 

FIG. 3 

PRIVATE LINE SERVICE - CENTRAL OJ!'ll'ICE 

REPEATERS WITH DIFFERENTIAL LOOP 

USED FOR THRU OPERATION 

SINGLE SERVICE 

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

TABLE 1 (See Notes 1 to 4) 

Resistance 
External 

Cable to Both 
Ge.uge Repeaters 

No. 1 No. 2 
Repeater Repeater 

R1 N Rl N 
Min. Network Min. Network 

19 o- 900w 1200w OUT 120~ OUT 
19 900-l700ci.> 1400w OUT 200w m 
19 1700-2900w 200ci> IN 200w m 
22 0-1500ci.> 900w OUT 900w OUT 
22 1500-2300w 1000w OUT 0 IN 
22 2300-3300w 0 -IN 0 IN 

24 0-1900w 700<.i> OUT 700w OUT 
24 1900-2600w 700w OU'l' 0 m 
24 2600-3300Ci> 0 IN 0 m 

~ 

1. For repeaters where Rl is varied in 300w 
steps, Table 2 applies instead or Table 
1. 

2. The values given for Rl are minimum val-
ues and may be increased to obtain the 
proper loop current. :Each Rl should be 
increased approximately the same amount. 

3. When single line repeaters, or other 
equipment, are located in the loop at 
the central office, the minimum values 
giTen tor Rl associated with the repeat­
er which is connected to the single line 
repeater, may be reduced by an amount 
equal to the resistance or the added 
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TABLE 2 (See Notes 1 to 4) 

Resistance 
External 

Cable to Both 
Gauge Repea-ters 

No. 1 No. 2 
Repeater Repeater 

Rl N R1 N 
Min. Network Min. Network 

19 
19 
19 

22 
22 
22 

24 
24 
24 

o- 900w 
900-1500w 

1500-2700ti) 

0-1500Ci> 
1500-2400w 
2400-3300w 

o-2100w 
2100-2700Ci> 
2 7 00-3 3 OOCi> 

1200w OUT 
1500w OUT 

300w IN 

90~ OUT 
900<.i> OUT 

0 IN 

600<.i> OUT 
600w OUT 

o m 

1200w 
300c.&> 
300ca> 

900w 
0 
0 

600Ci> 
0 
0 

OUT 
IN 
IN 

OUT 
m 
IN 

OUT 
IN 
IN 

equipment, to obtain the proper loop cu~ 
rent. Where the added equipment contains 
adjustable resistance, this resistance 
shall be set at the minimum value. If 
the resistance ot the added equipment is 
greater than the minimum values given 
tor the Rl resistance under cons 1derat1on 
the limits or resistance external to the 
repeater shall be reduced by an amount 
equal to the dirrerence between the re­
sistance or the added equipment and the 
minimum values given :tbr Rl, to obtain the 
proper loop current. 

4. Different arrangements are given for the 
two repeaters so that in some cases it will 
not be necessary to provide a network in 
each repeater. 
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REPEATER 

-130V. R3 

t 120W 

E 

500""' 

FIG. 4 

PRIVATE LmE SERVICE - CENTRAL OFP'ICK 

12Al AND 12A2 REPEATERS 

SINGLE SERVICE 

ONE LOOP WITH R&SISTANCB WA VE sHAPmG AT STATION 
ONE OR MORE LOOPS WITH INDUCTANCE WAVE SHAPING AT STATION 
ONE LOOP TO 94Al OR 94A2 RKPEATER ( 69Al OR 69Bl 'rrY SWBD. ) 

See Notes 1 to 4 

Resistance 
External 

Cable to Rl 
GaUge ReEeater Min. 

19 0-270~ 500w 

22 0-280()(1) 400w 

24 0-2900c.i> 300<,) 

!!Qm 
1. The values g1 ven tor Rl 1n the table and 

R2 in the sketch are normally minimum 
values. :Sither or both may be increased 
as required to obtain the proper loop 
current. While desirable to keep R2 at 
least 600ca>,1t may be reduJed to not less 
than 120c,.), when necessary to obtain the 
proper loop curren~atter the BR resist­
ance baa been short circuited. 

2. 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 speoitied, short circuit the BR resist-

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

3. When single line 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 ms.y 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 adjustable resistance, this resist­
ance shall be set at the minimum val­
ue. If the resistance of the added 
equipment is greater than the mini:num 
values given for Rl, the limits of re­
sistance external to the repAater shall 
be reduced by an amount equsl to the dif­
ference between the resistance of the ad­
ded equipment and the minimum values 
given for Rl, to obtain the proper 
loop current. 

4. The R resistance shall not be short cir­
cuited to obtain the proper loop cuP. 
rent. 
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R3 L BS BT 

I~ 100().» 1000- eoo­
"f +130V. 
+ 

* 

REPEATER 

RI 

I 
~ 

I 
I 

E I 

!>oo- I _,JO v. R2 •1~0P 
I ~•1►41~ I~ 600 ... 
I SEE NOTE 2 

I 
I 

fiG. 5 

Cable 
Gauge 

19 

22 

24 

PRIVA~ LINE SERVICE - CENTRAL OP'l"ICE 

12.Al AND 12A2 REPEATERS 

DUPLEX SERVICE - "S" LKG 

ONE LOOP WITH RESISTANC~ WAVE SHAPmG AT STATION 
ONE OR MORE LOOPS WITH nmUCTANCE WATI SHAPmG AT STATION 

See Notes l to 

Resistance 
External 

to 
Re,12eater 

0-370(.)w 

0-3700W 

0-3700w 

3 

Rl 
Min. 

0 

0 

0 

values. Either or both may be increased 
as required to obtain the proper loop cur­
rent. While desirable to keep R2 at 
least at 600w, it may be reduced to not 
lees than 120w when necessary to obtain 
the proper loop current. 

1. The E, L, BS or BT resistance or all may 
be short circuited, if necessary, to ob­
tain the proper loop current. 

3. When single line repeaters, or other equip­
ment, are located in the loop at the cen­
tral ottice they shall be located in the 
side of the loop connected to the re­
peater. Where the added• equipment con­
tains adjustable resistance, this resist­
ance shall be set at the minimum value. 
It the proper loop current cannot be ob­
tained with Rl at zero and after the E, 
L, BS and BT resistances have been short 
circuited, the limits or resistance ex­
ternal to the repeater shall be reduced 
by an amount equal to the resistance or 
the added equipment. 

2. The values given tor Rl in the table and 
R2 in the sketch are normally minimum 

Page 12 
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(Z) 

) 

+l30V. R2 

~l•~-.. 1•~ -+ 600 .... 
SEE NOTE 3 

TO 
LOOP 

FIG. 6 

PRIVATE LINE SERVICE - CENTRAL OFFICE 

12.Al Af.4'1) l2A2 REPEATERS 

DUPLEX SERVICE - "R" LEG 

ONE OR MORE LOOPS WITHOUT WAVE SHAPING AT STATION 

See Notes 1 to 4 

Loop Conditions 

For loops not exceeding 12 miles) 
and ) 120w 

not exceeding 2300w external to) 
repeater ) 

For loops exceeding 12 miles but) 
not exceeding 2900w ) 

or ) 120w 
between 2300c.i> and 2900w externaU 

to repeater ) 

~ 

i. Tha 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. 

2. For loops not exceeding 12 miles in length 
and where the resistance external to the 
repeater does not exceed 2300cu, Rl should 
be of such a value as to obtain the 
proper loop current. If the loop is.or 
such a length that Rl cannot establish 
the proper loop current. R3 may be in­
creased beyond 120w as requir9d. The BR 
resistance may be short circuited to ob­
tain the proper loop current. 

3. For loops exceeding 12 miles in length 
but not ~xceeding 2900w or where the re­
sistance external to the repeater is be­
tween 2300w and 2900w, Rl should be as 
near 60Cxa) as possible. consistent with 
obtaining the proper loop current. In 
order to meet this. the BR resistance 
may be short circuited. It this does not 
increase the current s uf:ficiently • R2 may 

See 
Note 

2 

See 
Note 

3 

Rl + R3 
Minimum 

600w 

207E 
Coil 

Connection 

Not 
Required 

See 
Note 4 

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 5()()(1) as required. 

4. 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 
in Miles 

5-8 
8-11 

11-15 
15-19 
19-26 
26-30 

Terminal Connections 
Coil ( 1} Coil ( 2) 

2-4 
2-5 
1-3 
1-4 
1-5 
2-4 

None 
None 
None 
None 
None 
1-3 
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REPEATER NO. I ~ 
I 
I 

-130V. R3 E ' I 
r-RI~ : 

rl+--+ I 

~---1►~ REPEATER NO. 2 

l 
SECTIONS Of _J 

SAME RHEOSTAT 

£ R3 

.,j.. izow !>OO"' l SECTION:=:F·J'V\/\,-
5
'\1°\A~.-' ... 

SAME +} TO 

RHEOSTAT ------------------ LOOP 

'?IG. 7 

PRIVATE LINE SERVICE - CEN'l'RAL OFFICE 

12Al AND 12.A.2 REPEATERS 

USED FOR THRU OPERATION 

SINGLE SERVICE 

ONE LOOP WITH RESISTANCE WA VE SHAPING AT STATION 
ONE OR MORE LOOPS WITH IlIDUCTANCE WA VE SHAPING AT STATION 

See Notes 1 to 4 

With Resistance Wave ShaPiEf. at Station 
Resistance 
External No. 1 No. 2 

Cable to Both Repeater Repeater 
Oeuge Re,12eaters Rl Min. Rl Min. 

19 0-1700w 300w 300w 
22 0-1900<.i> 200w 200w 
24 0-2100w 100w 100w 

liQm 
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. 

2. When single line repeaters, or other 
equipment, are located in the loop at 
the central office, the minimum values 
given tor Rl, associated with the re­
peater which is connected to the single 
line repeater, may be reduced by an 
amount equal tb the resistance or the 
added equipment, to obtain the proper 
loop current.. Where the a.dded equipment 
contains adjustable resistance, this re­
sistance shall be set at the minimum 
value. rr the resistance or the added 
equipment is greater than the minimum 
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See Notes 1 to 4 

With Inuuotanoe Wave Shaping at Station 
Resistance 
External No. 1 No. 2 

Cable to Both Repeater Repeater 
Gauge Re,12eaters Rl Min. Rl Min. 

19 
22 
24 

0-1500w 400w 400w 
0-1700<.i> 300w 300w 
0-1900w 200w 200w 

Vdlues given for the Rl resistance under 
consideration; the limits of resistance 
external to the r,- pea ter 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. 

3. The E resistance shall not be short cir•• 
oui t.ed to obtain the proper loop current. 

4. The BR resistance may be short circuit­
ed to obta. in the proper loop current. In 
case the BR resistance or one repeater 
is short circuited, the BR resistance or 
the other repeater should also be short 
circuited to keep each repeater resist­
ance approximately the same. 
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RE PEA rER .---.I 
I 

-130V R3 J:1' It-~•lt--v'\1\/'--~ 

~ 
+130V. RZ -}L~P 

r1•J-➔,-~ 

YIG. 8 

PRIVATE LINE SERVICE - CENTRAL OFFICE 

ONE WAY POLAR REPEATER 

ONE LOOP WITH RESISTANCE OR INDUC':'ANCE WAVE SHAPING AT STATION 

See Notes l to 3 

Resistance 
External 

Cable to R2 R3 
Gauge Rel!eater Min. Min. 

ig 0-3400w 600w 600w 
22 0-3400w 600w 600w 
24 0-3400w 600w 600w 

NOTES 

1. The values given for R3 are minimum val­
ues. If R3 is 600w, the resistance ex­
ternal to the repeater is as given in 
the table. If R3 is increased beyond 
600w, the limits of resistance external 
to the repeater should be reduced the 
same amount that R3 is increased. 

2. While desirable to keep R2 and R3 
at least at 600w, either or both may 
be reduced to not less than 120<.u, when 
necessary to obtain the proper loop 
current. If R3 is reduced below 600w, 
the resistance external to the repeater 
ma.y be increased the same amount that 
R3 is reduced. 

3. If the service requires that the loop 
be switched fro~ a one way polar re­
peater to other repeaters, the ar­
rangements provided at ~oth the sub­
scriber 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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-l30V. R3 

4:1·~ -~•1-------.JVV 

REPEATER---! 

I 
I 
I 
I 
I 
I 

TO -} + 130V. R 2 + LOOP 

~r-◄I~ 

l'IG. g 

PRIVATE LINE SERVICE - Cl!:NTRAL OFFICE 

SINGLE LINE REPEATER USING POLAR RELAYS 

ONE LOOP WITH !USISTANCE WAVE SHAPillG AT STATION 
ONE OR MORE LOOPS WITH IlIDUCTANCE WAVE SHAPING AT STATION 

See Notes 1 

Resistance 
Cable Ex~ernal to 
Geuge Re~eater 

19 0-2700w 
22 0-2800w 
24 0-2900w 

NOTF.S 

l. The values given for 
values and should be 
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and 2 

R2 
Min. 

600w 
600w 
600w 

R3 are 
increased, 

R3 
Min. 

1300w 
1200w 
1100w 

minimum 
where 

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

2. While desirable to keep R2 at lee.st at 
600w, it may be reduced to not less 
than 120w when necessary to obtain the 
proper loop current. 
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CENTRAL ... ..-- ..... 1 
OFFICE I 

-130 V. R3 

J:·M►-+lt---.1,1,,., 

I 

l -1 : ~OP 

l C} I TO + 130 V. R2 I LOOP r'•~-.. ,,~ 

FIG. 10 

PRIVATE LINE SERVICE - CmiTI<AL OFFICE 

NON-REP:!!!ATERXD LOOPS 

DIDUCTANCE WAVE SHAPING AT STATION 

See Notes l to 3 

Resistance 
External to 

Cable Central R2 R3 
Gauge Ottioe Min. ~ 

19 o-2~00w 600w 1300ti, 
22 0-2300w 600til 1200til 
24 0-2400w 600w llOCki> 

!!.Qm 
1. The values given tor R3 are minimum 

values and should be increased, where 
possible, to 1500w tor all cases. In 
this case, the limits or "Resistance 
External to Central Office" as given 
in the table should be reduced by an 

2. 

amount equal to the difference between 
1500til and the minimum values given tor 
R3, it necessary to obtain the proper 
loop current 

R2 should normally be 600c.i;, in whioh 
case the maximum resistance is as given 
in the table under "Resistance External 
to Central Office". While desirable to 
keep R2 at least at 600c..>, 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 
~o Central Office" as given in the table 
may be increased by the amount that R2 is 
reduced. 

3. It a t-•letypewri ter is used at the central 
ottice, it shall be inserted in the sub­
scriber loop between resistance R3 and 
the loop. 

Page 17 



SECTION , 312-008- 100 

Cable 
Gauge 

19 
22 
24 

REPEATER---i 

I R2 +130V. 

C
------~-vVV---iilt--ill?,.. 

L /\R~ J ~-------v V V ~ - .. TO LOOP 

~ 

FIG. 11 

PRIVATE LilfB SERVICE - CENTRAL Off'ICE 

SPLIT LOOP ~TER 

ONE LOOP WITH RESISTANCE OR INDUCTANCE WAVE SRAPillG AT STATION 

See Notes l 

Resistance 
External to 

Re,eeatar 

0-1300CJ> 
0-130~ 
0-130CM 

~ 

and 2 

Rl 
liln. 

0 
0 
0 

R2 
Min. 

600CJ> 
60()(1) 
60()(1) 

desirable to keep R2 at least at, 600ci>, 1 t 
may be reduced to not less than 120CJ> 
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. Similarly if R2 is 
increased beyond 600w, the external re­
sistance should be reduced a correspond­
ing amount. 

1. R2 should normally be 600CJ>, in which case 
the maximum resistance external to the 
repeater 1a aa given in the table. While 

2. The value or Rl shall be such as to pro­
vide the proper loop current. 

hp 18 
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155 2, SECTION 312-008-100 

TO 
CENTRAL 
OFF'ICE 

+ 

TTY. 

~u _ft"a..• 
1000'» 

~~--'-.J.. I 

•er H I 
--~ 

"a" WIRING KXISTS FOR TTY WITH SPARK KILLER 

FIG. 12 

PRIVATE LINE SERVICE 

SUBSCRIBER STATION 

RESISTANCE WAVE SHAPING 

TTY WITH OR WITHOUT SPARK PROTECTION APPARATUS 

RXPEA.TER:l WITH Dil"FERENTIAL LOOP LOOP OP' ONE \VAY POLAR REPEATERS 
snmu.: SRRVICB 

Cable cable R4i See 
~ Reaietance ~ !!2l!!. 

li o-1go0ca, 1200ca> 1,2 & 6 
22 0-2300ca> lOOOtt> " 24 0-1800tt> lOOOca> " 24 1800-2700ca> 600ca> " 

REPEATERS WITH DUTERENTIAL LOOP 
DUPLEX SRRVICK - "S" LEG 

Cable Cable R4 See 
~ Resistance Min. !!2!!!. 

19 o-2000ca> *1500c.i> l,:!,5 & 
22 o-2000ci> *1500ca> " 22 2000-2300ca> 1200ci> " 24 0-2300tt> 1200:r.> " 24' 2300-2700ca> 800ca> " 

RBPEA.TEHS WITH DIP'P'ERENTIA.L LOOP 
USKD POR THRU OPERA'rION 

SINGLE SERVICE 

cable cable 
<Jaye Reaiatanoe 

1g o- 600ci> 
22 0-lOOOca> 
U O-l400ca> 

R4 
~ 

800ca> 
600ca> 
600ca> 

See 
!!21!!. 

1,2 &. 6 .. 
" 

6 

Cable Cable R4 See 
Gau,s:e Resistance ~ ~ 

19 o-22oeu *1500ca> 1,2,3,M& 
22 o-2200ca> *1500ca> " 22 2200-2500(,.) 1200ca> " 24 0-2500ci> 1200ca> " 24 2500-2900ca> 800ca> " 

12Al AND 12A2 REP:Y.TERS 
OR SINGLB LINE REPEATERS USING POLAR RELAYS 

SINGLE SERVICE 

Cable Cable R4 See 
Gauge Resistance ~ !!2!!!. 

19 o-1000ca> *1500c,J 1,2,5 &. 6 
22 o-1100ca> *1500c,J " 22 ll00-1400ca> 1200ta> " 24 0-1500ca> l200ca> " 24 1500.a.1900c,) 800c,) " 

12Al AND 12A2 REPEATERS 
DUPLD: SERVICE - "S" L:&G 

Cable Cable R4 See 
Gauge Reaistance ~ !!2!!!. 

19 o-2100ca> *l500ta> 1,2-,4,5&6 
22 o-2100ca> *1500ca> " 22 2100-2400ca> l200ca> " 24 0-210Cti> *1500c,) " 24 2i00-2400ca> 1200ci> " 24 2400-2800c.> 80()(,) " 

(Continued on Page 20) 
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SECTION 312-008- 100 

(Continued from Page 19) 

12Al AND 12.A2 RBPEATERS 
USED FOR THRU O~....RATION 

SINGLE SlmVICE 

Cable Cable R4 
Gauge Resistance 

19 
22 
24 

o- 60Cxt> 
0-lOOOc.> 
O-l400c.> 

~ 

lOOOci> 
800ci> 
600ci> 

film§. 

See 
!21!!. 

1,2 &. & 

" 
" 

1. The value given tor R4 tor 19 gauge ca­
ble may be used to some advantage tor 
the other gauges, where the required 
loop current can be obtained. 

2. If the resistance of the equipment in 
the TTY (other than R4) is greater than 
85w, R4 may be reduced by an amount 
equal to the difference between the re­
sistance of the other equipment and 85<.i>, 
if the proper loop current cannot be ob­
tained with ~inimwn resistanoe in the 
repeater. 

Page 20 

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

4. When it is desired to switoh from duplex 
to single service without readjustment, 
the data tor single service shall be used 
at the station. 

5. In certain telotypewritera, R4 is a sin­
gle 18 type resistance, whioh is located 
in the line resistance mounting or the 
teletypewriter, while in others it ts a 
vitreous resistance located in the tele­
typewriter. Where an 18 type res1Atsnce 
is used and 1500w is specified ( marked *) 
a 1200w resistance shall be used instead 
to avoid overheating. Where a vitreous 
type resistance is used, the values spec­
ified are obtained from the taps on the 
resistance. 

6. 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. 



( 

( 

USED 

( 

Cable 
Length 
In Miles 

0-1 
1-2 
2-4 
4-9 
9-13 

13-16 
16-21 
21-26 
26-32 

( 

Cable 
Length 

In Kiles 

4-12 
12-1& 

( 16-22 
22-26 
26-34 
34-38 
38-43 

( 

TO 
C£.NTRAL 
OFFICE 

WAVE ~NG SET..-- __ TT_Y. __ 

(-
207E 

+ 

b'' 
_l_ 0.1 

Mf. 

1000-
1 •'b'' I 

155 2, SECTION 312-008-100 

"a" WIRING EXISTS FOR TTY WITHOUT SPARK KILLER 

"b" WIRING EXISTS l"OR TTY WlTH SPARK KILLER 

l'IG. 13 

PRIVATE LINE SERVICE 

SUBSCRIBER STATION 

INDUCTANCE WAVE SHAPING 

REPEATERS WITH DIFFERENTIAL LOOP OR 12Al AND 12A2 REPEATERS 
FOR TERMINAL OR Tmm OPERATION - SINGLE SERVICE OR "S" LEG OF DUPL~ SERVICE OR 

SINGLE LINE REPEATERS usmG POLAR REIAYS OR 
NON-RSPEATERED LOOPS - SINGLE SERVICE 

TTY Without TTY With SEark Killer 
SEark Killer I5ll~I or I5<'.5~I Set I5<'.5?5I or IS~EI §e~ 

Wave LT Wave LT Wave LT 
See Shaping Plan Shaping Plan Shaping Plan 
!!21!!. Set No. Set No. Set No. 

1, 4 &. 5 None None None None None None 
1 & 4 150Bl 1.04B l50Bl 1.06B 150D1 l.OSB 

1 150Bl l.04E 150Bl l.06E 150D1 l.OSE 
1 &. 3 150Bl 1.04.F 150Bl l.06F 150Dl l.OSF 
1 & 3 150Cl 1.osc 150Cl 1.07G 150Rl 1.090 
1 & 3 150Cl 1.05B 150Cl 1.07B 150El 1.09B 
1 & 3 15001 1.05D 15001 1.07D 150:JU 1.09D 
1 & 3 150Cl 1.0511' 15001 1.0711' l50El l.09F 
1 & 3 150Cl 1.05G 15001 1.07G 150El 1.090 

smmnm LOOP OP' ONE WAY POLAR REPEATER 

TTY Without TTY With SEark Killer 
SI?ark Killer l50Bl or 150Cl Set 150Dl or !50El Set 

Wave LT Wave LT Wave LT 
See Shapi~ Plan Shaping Plan Shaping Plan 
~ Set No. Set No. Set No. 

2 150Bl l.04C 150Bl l.06C 150D1 1.osc 
2 150Bl 1.04D 150Bl 1.06D 150D1 1.08D 
2 150131 l.04E 150Bl l.06E 150Dl l.08E 
2 150Bl 1.0411' 150Bl l.06l" 150D1 l.OSP' 
2 15001 1.osc 150Cl l.07C 150El l.09C 
2 150Cl 1.05D 150Cl l.07D 150El 1.09D 
2 150Cl l.05E 150Cl l.0'7E 150El 1.09K 

(Continued on Page 22) 
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SECTION 312-008-100 

(Continued from Page 21) 

l. Where two or more loops are connected in 
series, each loop shall be provided with 
inductance wave shaping as though it were 
used alone. When a final check test is 
made, each loop shall be tested alone with 
the loop current adjusted in eacb case to 
the proper value. Any number ot loops 
may be connected in series without tur­
ther adjustment at the subscriber eta­
tion, providing the proper loop current 
is obtained. Loops shall be arrang&d so 
that the shortest one ls connected to the 
repeater, then the next shortest, eta. 

2. 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 ·oe that given for the 
next longer range. 

3. When holding magnet or pulling magnet 
teletypewriters w1 th line relays are used, 
the loop length should not exceed 32 miles 
as given in the tabie. When holding mag­
net teletypewriters without line relays 
are used, the loop length shall not ex­
ceed the limit given below. For loops 
connected in series the sum of the loop 
lengths shall not exceed the loop limit 
given for one loop and the number or 

"-ge 22 

teletypewr1 ters a ball not exceed the num­
ber given for one loop. 

Repeater 

Differential Loop Repeater 
(Terminal or Tbru) 

l TTY, l Loop 
2 TTY, l Loop 
3 TTY, l Loop 

Thru 
oop 

1 or 2 TTY, l Loop 

1 or 2 TTY, l Loop 

Loop Limit 

25 Miles 
18 Mil• 
12 Miles 

or Si le 

10 Miles 

6 Miles 

4. Use a 150Fl wave shaping set when 2 or 
3 holding magnet teletypewrit.era without 
line relays are in the same loop. For 
loops in series where th& total loop is 
less than 2 miles use one 150Fl wave 
shaping set in the loop nearest the re­
peater. 

5. On loops one mile or less. where no wave 
shaping set is used, disconnect spark 
killer in base ot TTY. 
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Cable 
Oe.uge 

19 
22 
24 

TTY. 

TO + ~y• -
CENTRALl' .......... 

OFFICE ts-1•x•.' • 
I l'a. 

0.1 ...L 

M.f. l. 
l000-

'a." 

____ _j 

"a" WIRING EXISTS FOR '!'TY VIITII SPARK KILLER 

"x" WIRING FOR SENDING AND MONITORnc TT! 

"y" WIRING lOR SENDilfG ONI.Y TTY 

J.l'IG. 14 

PRIVATE LINE SERVICE 

SUBSCRIBER STATION 

R~ISTANCE WAVE SHAPING 

TTY WITH OR 'NITIIOUT SPARK KILLER 
smDING LOOP OF SPLIT LOOP REPEATER 

See Notes 1 1 2 and 3 

Cable 
Resistance 

0- 600 Ohms 
0- 800 Ohms 
0-1000 Ohms 

-~ 

R4 + Cable 
Resistance 

1200 Ohms 
1200 Ohins 
1200.0bms 

ISS 2, SECTION 312-008-100 

1. If the resistance of the equipment in tbe 
'rl'Y (other than Q4) is greater than 85 
ohms, R4 may be reduced by an amount 
equal to the ditterence between the re­
sistance ot the other equipment and 85 
ohms, it the proper loop current cannot 
be obtained with minimum resistance in 
the repeater. 

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 obms less and 
the cable resistance 200 ohms more. Por 
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 
ot aimplexed phantom cable, a 150B1 or 
150D1 wave shapi4:, set should be con­
nected at 'the station as shown 1n J.l'ig.15. 
The partiou_a- LT plan to be used in 
connection wi~h the wave shaping set 
should be ~ete:rmined by tests. R~ in 
the TTY . ., ':1.:)')1.d be as large as practic­
able, consist0nt with obtaining the prop­
er loop current. 

2. '.rhe arrangement given tor 19 gauge cable 
may be used tor simplexed pair and sim-

3. No loop shall have more than one tele­
typewriter. The- teletypewriter shall be 
equipped with a line re~ay. 
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SECTION 312-008-100 

Cable 
Length 

In Miles 

0-3 
3-6 
6-10 

10-16 
16-24 
24-34 
34-42 

Note: 

"a" WIRING EXISTS l"O R TTY WITHOUT SPARlC KILLER 

"b" WIRING EXISTS FOR TTY WITH SPARK KILL_IDi 

"x" WIRING FOR s mmnm AND MONITORING TTY 

"Y" WIRrnG FOR SENDING ONLY TTY 

TTY Without 

J.l'IG. 15 

PRIVATE LINE SERVICE 

SUBSCRIBER STATION 

IlIDUCTANCE 'NAVE SHAPING 

SEHDING LOOP 01" SPLIT LOOP REPEATER 

TTY With SJ;!!rk Killer 
S;[?ark Killer cahie !5~BI or I~cI Set I5iI or I~II-Je~ 

Wave LT Length WaTe LT Te L 
Shaping Plan In Shaping Plan Shapi~ Plan 

Set No. Miles Set ?lo. Set No. 

None None 0-3 None None None None 
l50Bl 1.04B 3-6 150Bl 1.06B 150D1 1.08B 
150Bl l.04C 6-10 150Bl 1.o&c 150D1 1.oec 
l50Bl 1.04D 10-16 150B1 1.06D 150D1 1.08D 
150Bl 1.043 16-24 150B1 l.06E 150D1 l.08E 
150B1 l.04F 24-34 150Bl 1.061" 150D1 1.081' 
l50Cl l.05C 34-42 15001 1.070 1501U 1.090 

The teletypewriter shall be equipped with a line relay. 



( 

( 

t, 
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ISS 2, SECTION 312-008-100 

WAY._E SHAPING SET TTY. 

207[ 

TO 
CENTRAL 
OFFICE 

Cable 
Length 

In Miles 

0-4 
0-4 
0-4i 
0-4 

4:-7 
4:-7 

7-10 
7-10 

10-12 

12-15 

Cable 
Length 

In Miles 

0-12 
0-12 

12-26 
12-26 

26-30 

30-34 

34-38 

Note 

+ 

"a" WIRING EXISTS FOR TTY WITHOUT SPARK KILLER 
"b" WIRING D:ISTS FOR TTY WI'l'H SP ARK KILLER 

FIG. 16 

PRIVATE UNE SERVICE 

SUBSCRIBER STATION 

120Cl, 125A2, 126Al, l26A2 AND 584DG TELETYPEWRITER SUBSCRIBER SETS 
FOR USE WITH 

NO. 67A2 TELETYPmfRITER SWITCHBOARD 

HALF LOOPS iSee Uote 11 
TTY Without 
s12ark Killer 15o~I or 

~~ W!t~ ~~ari Killer 
I5oc1 set I5o~I or 1501! ~e~ 

Wave LT Wave LT Wave LT 
Shaping Plan Shaping· Plan Shaping Plan 

Cable Res. _A_ Set No. Set ..l!2:.._ Set -1!2,_ 

o- 500w 120()(.i) None None None None None None 
500- 700w 1000<.t.> None None None None None None 
700- 900w 600w 15031 l.04C 150B1 l.06C 150Dl l.O·BC 
goo-15oCM 0 150Bl 1,04D 150B1 1.06D 150D1 l.08D 

o- 700<.i> 600w 150Bl 1.04D 150Bl l.06D 150D1 l.08D 
700-150CM 0 150B1 l.04E 150B1 l.06E 150Dl 1.08s 

o- 700<.i> 600<.t.> 150B1 l.04E 150Bl 1.0&.i 150D1 1.08B 
700-1500w 0 150Bl l.04F 150B1 l.06F l50Dl 1.08F 

0-1500w 0 l50Cl 1.050 15001 l.07C 150El 1.090 

O-l350w 0 15001 1.050 150Cl 1.070 150JU 1.090 

EXTENSION LOOPS lSee ·Note l} 
ffi without TTY w!tb SE!ri Killer 
s,12ark Killer 15oB1 or I5oci set 15ob1 or 15011 set 

Wave LT Wave LT Wave LT 
Shaping Plan Shaping Plan Shaping Plan 

Cable Res. _A_ Set No. Set ..l!2:.._ Set ~ 
0-290CM 600ca> 150B1 l.04E 150B1 l.06E 150D1 1.oes 

2900-350CM 0 150B1 1.041' 150B1 1.0611' 150D1 1.081' 

0-2900c.a> 60CM 150Bl 1.0411' 150Bl 1.0611' 150D1 1.081' 
2900-3500ca> 0 150Bl l.04F 150Bl 1.0611' 150Dl 1.081' 

0-3500ca> 0 15001 1.050 150Cl l.07C 150El 1.090 

0-340CM 0 15001 1.05B 150Cl l.0'1B 150El 1.09B 

0-3400ci> 0 15001 1.050 15001 1.07G 150lU 1.090 

1: A line relay shall be UBed with a holding magnet TTY and only one 
TTY shall be in the same loop. 
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SECTION 312-008-100 

Cable 
Length 

In IUles 

0-1 
1-2 

2-12 
12-15 
15-19 
19-24 

24-30 

30-34 

3~ 

Ceble 
Length 

In Kiles 

0-1 
1-2 
2-12 

12-17 
17-22 
22-30 
30-34 
M-38 

TO 
CENTRAL 
Off ICE 

See 
~ 

l 

See 
!!2!.! 

l 

+ 

WAVE SHAPING SET 

l201c---7 

'btO~}!II 
.r~ 

•a• 

"a" wmnm EXISTS FOR '1"l'Y WITHOUT SPARK KILLER 

"b" WIRDm BXIS'l'B l"OR T'1'Y' WITH SPARK KILLBR 

no. 17 

PRIVATB LINE S:e:RVICB 

SUBSCRmER STATION 

INDUCT.ANO~ WAVB SP.APING 

90Al REPEATER (NO. 1 '1'ELBGRAPH SERVICE BOARD) 

l Or 2 TT!' - Baoh With Line Relay 
fit Without fff With spark kliier 
S;2!!rk Killer I!mM or iSoci set iSobi or 

Wave LT Wave LT Wave 
Shaping Plan Shaping Plan Sb.a.ping 

Set -1!2.L. Set -1!2.L. Set 

Bone None None lfone Bone 
150Bl l.04R 150Bl 1.06B 150Dl 

150Bl 1.041P 150Bl 1.067 150Dl 
150Bl 1.040 150Bl 1.060 l50Dl 
15001 1.05D 150Cl 1.07D 150Bl 

15001 1.05B 15001 1.07B 150lll 

15001 1.05G 15001 1.070 150Bl 

150Cl 1.05H 15001 1.07H 150Bl 

15001 l.05J 15001 l.07J' 150Bl 

1 Holding llagnet TTY Without Line Relai 
'I-Fi without Hi wlthpark iriiier 
Spark Killer 15otjI or 15oci set 15obI or 

Wave LT wave LT wave 
Shaping Plan Shaping Plan Shaping 

Set -1!2.L. Set No. Set 

None None None Rone None 
150Bl l.04C 150Bl 1.oec 150Dl 

150Bl 1.04B 150Bl 1.06K 150Dl 
150Bl 1.041' 150Bl 1.061' 150Dl 
150Bl 1.040 l50Bl 1.060 150Dl 
15001 1.05D 15001 1.07D 150Bl 

15001 1.05K 15001 1.071 150D. 
15001 1.05G 15001 1.07G l!K>Bl 

Note 1: On loops or two miles or leas, where no wave shaping set 1a used, 
disconnect the spark killer 1n th~ "8ae or the TTY. 
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i&sli set 
LT 

Plan 
..l!2L. 
Rone 
1.08B 
l.08F 
1.oeo 
1.09D 
1.09B 
1.09G 

1.09B 
1.091 

15011 set 
LT 

Plan 
-1!2.L. 
None 
1.oeo 
l.OBB 
1.081' 

1.oeo 
l.09D 
l.091f 
1.09G 
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ISS 2, SECTION 312-008- 100 

94AI OR 9-4A2 REPEATC.R 

---.,vv,R-4, ------+-___.,__100---00: =r=il 
TO _i_ 11 

CENTRAL 1 

OFFICE + rt_J I , ___ ...,._____=!CJ 

no. 1a 

PRIVATE LINE SERVICE 

SUBSCRIBER STATION 

RESISTANCE WAVE SHAPmo 

94Al OR 94A2 LOOP REPEATER (69Al OR 69Bl TTY SWBD) 

94Al or·94A2 Repeater Connected ~o Distant Ditterential Loo,2 Re:2ee.ter 

Cable See Cable R4 
Gauge !!21! Resistance Min. 

19' 0-190Cki> 1200ti> 

22 1 0-230()(&) 1000<.i> 

24 l 0-1800<.i> lOOCki> 
24 1 1800-270Cki> 600:i> 

94Al or 94A2 Repeater Connected to Distant 12Al or 12.A.2 Repeater 

Cable 
Gauge 

19 

22 
22 

24 
24 

Note ( 1) 

See Cable R4 
~ Resistance Min. 

0-llOOta> 1500<.i> 

1 0-ll0Oc.i> 150<:ki> 
1 1100-140Cki> 120Cki> 

1 0-150Cki> 120()(,) 
1 1500-1900ca> 80Cki> 

The values given tor R4 tor 19 gauge cable may be used to 
some advantage tor the other gauges when the required loop 
current oan be obtained. 
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SECTION 312-008-100 

TO =----<t ... -,-~-,-, -(-,-.--, ,-l-,-J·. 94AI OR9::~EPEATER ! 
CENTRAL 201c 201c n I I 

OFFICE i.;+;..... ______________ -1-------_-:jCJ 

:FIG. U~ 

PRIVATE LINE SERVICE 

SUBSCRIBER STATION 

INDUCTANCE WAVE SHAPING 

94Al OR 94A2 LOOP REPEATER (69Al OR 69Bl TTY SWBD) 

94Al h-31?eater Connected to Distant D1tterent1al Looi? or 12Al or 12A.2 ReEeater 

Cable 207R Coil Terminal Connections 
Length 

In Miles Coil ( 1) Coil l 2) 

0-2 None None 

2-5 1-3 None 

5-9 1-4: None 

9-13 1-5 None 

13-16 2-3 1-3 

16-21 2-4 l-3 

21-26 2-3 1-5 

26-32 2-4 1-5 
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TO 
TWX 

SWBD. 

ISS 2, SECTION 312-008-100 

0.5 M.F. 

2400-
N 

207£ 

R2 RI 
) 

STRAP FOR PROPER LINE CURRENT 
TO 

SUB. 
LINE 

FIG. 20 

TWX SERVICE - CENTRAL OFFICE - SUBSCRIBER LINE CIRCUIT 

NO • 1 AND 1A TELETYPEWRITER SWITCHBOARDS 

Cable 
Gauge Cable Res. Rl + R2 "N" Network 

19 o- 350w 575<a> Out 
19 350-2200w 1010w Out 
19 2200-3100w See Note 1 In 

22 o- 700w 575w Out 
22 700-2400w 850w Out 
22 2400-3100cu See Note 1 In 

24 0-2800w 575<i> Out 
24 2800-3100w See Note l In 

26 o-2ao0w 575<&> Out 
26 2800-3100c,.) See Note l In 

Note ( 1) Rl+R2 shall normally be o. Where "kick-orf" or the 
relay in the ccrd circuit repeater 1s not suppressed, 
Rl+R2 may be strapped as required to provide a re-
s1stanoe·not exceeding 400 ohms. In this case, the 
oable resistance will be correspondingly reduced. 
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SECTION 312-008- 100 

TO 
TWX 
swao. 

Pqe 30 

Cable 
Ge.lffSe 

19 
19 
19 

22 
22 

24 
24 

26 
26 

Note (1) 

STRAP FOR PROPER LI Nt CURRENT 
IN ACCORDANCt WITH SO ORAWING 

TS T4 T3 T2 

n:a. 21 

TWX SERVICE 

0,2$M.F'. 

207~ 

CEl{TRAL OFFICE SUBSCRil3ER L~ CIRCUIT 

NO. 3 .AND 3A TE:r.J!TYP~ITJ!:R S?IITCHBOARIB 

See Rl + R2 + R3 
Note 
~ 

Cable Res. + R4 + R5 

1 o- 350oo 700ca> 
350-2000oo lOOOoo 

2.000-2800<&> 0 

1 0-2300oo 700ci) 
23.00-2800oo 0 

1 0-270()(&) 400oo 
2700-2800c&> 0 

l 0-2700c&> 400ci) 
2700-280Cki> 0 

N 

) + 

TO 
SUB. 
LINE 

"N" Network 

Out 
Out 
Ill 

Out 
In 

Out 
In 

Out 
In 

"X" wiring shall be provided on loops or 2 miles or leas~ 



( 

( 

( 

( 

( 

TO 
TWX 
~W80. 

Cable 
Gauge 

19 
19 
19 

22 
22 

24 
24 

26 
26 

ISS 2, SECTION 312-001-100 

0.25 M.f'. 

2400-

207[ 

R2 RI 

1000"" 400"" 7oow 

T4 

tOOO'"' 

STRAP FOR PROPER LINE CURRENT 

I Tl T2 Tl 

N 
eoo- .a.oo- 200w I00W 50W 25"" 

FIG. 22 

TWX Al~D PRIVATE LINE SERVICE 

CENTRAL OFFICE SUBSCRIBER LINE CIRCUIT 

NO. 65Bl TELETYPEWRITER SWITCHBOARD 

Cable Res. Rl + R2 

0- 350w ?OOw 
350-2000w 1000w 

2000-2800w 0 

0-2300w ?OOw 
2300-2800w 0 

0-2700w 400w 
2?00-2800w 0 

0-2700w 400w 
2?00-2800w 0 

"N" 

N 

) + 

Network 

Out 
Out 
In 

Out 
In 

Out 
In 

Out 
In" 

TO 
SUB. 
LINE 
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TO 
TWX 
S.WBO. 

Q2$M.f. 

2400 ... 

207E 

T B C 0 

--'Vv-----< 4--------+ 
300"" 300"" 100• 200"" 200U· 200"" 

.----- STRAP f"OR PROPER LINE CURRENT --------. 
IN ACCORDANCE WITH SD DRAWING 

F G H 

200"" 100111 300"" 300 111 500"" 

FIG. 23 

TWX SERVICE 

CE.!'rrRAL OFFICE SUBSCRIBER LINE CIRCUIT 

NO. g TELEGRAPH TEST BOARD 
NO. 5 TOLL TEST BOARD 

NO. 4 MORSE BOARD 

CLOSED LINE OPERATIOH 

Cable GaU£58 Cable Res. B + C + D + T 

H 0- 350w lOOOw 
19 350-2000w 1300w 
19 2000-2800w 0 

22 0-2300w 1000w 
22 2300-2800w 0 

24 0-2700w '100w 
24 2700-2800w 0 

26 0-2700w 700w 
26 2700~2soow 0 

N 

>--=-
TO 

SUB. 
LINE 

+ 

"N" Network 

Out 
Out 
In 

out 
In 

Out 
In 

Out 
In 



( 

( 

( 

( 

( 

TO 
TWX 
SWBO. 

Cable Gauge 

19 
19 
19 

22 
22 

24 
24 

26 
26 

STRAP f"OR PROPER LINE CURRENT 
IN ACCORDANCE WITH SD DRAWING 

K F G H 

0.2~M.F 

207E 

ISS 2, SECTION 312-008-100 

N 

+ 

TO 
SUB 
LINE 

IOOW 200"" 100- 30()<» soow 

FIG. 24 

TWX SERVICE 

CENTRAL OFP'ICE SUBSCRIBER LINE CIRCUIT 

NO. g TEIEGRAPH TEST BOARD 
NO. 5 TOLL TEST BOARD 

NO. 4 MORSE BOARD 

OPEN LINE OPERATION 

B + C + D + L 
Cable Res. + T + AG + AH 

0- 350w lOOOw 
350-2000w 1300w 

2000-2800w 0 

0-2300w 1000w 
2300-2<:iOOw 0 

0-2700w 700w 
2700-2800w 0 

0-2700w 700w 
2700-2800w 0 

"N" Network 

Out 
Out 
In 

Out 
In 

Out 
In 

Out 
In 
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TO 
LIN[ 

f,~~f 

•x•t 
11000-, 

0.18M.F. 

/ ADJUST FOR PROPER ,.+ ....... ____ _,,~~' TOTAL STATION LINE 
RES. IN ACCORDANCE 
WITH SO DRAWING 

na 25 

T"NX S:KRVICE 

+ 

CEN'.11RAL Off I CE SUBSCRIBER LINE CIRCUIT 

NO. lOli AND 102A LINE COHCE.i."fl'RATING UNIT 

TO 
SUB. LINE 

(1) Provide "X" wiring when o onneote<! to a station 
line ot one mile or less when the tel.etypewriter 
at the station 1• not equipped with a spark 
killer. 



I 

\ 

( 

( 

( 

Cable 

TO 
CENTRAL 
Of'F'ICE 

t 

Length 
In Miles Cable Res. 

0-4 O-l300w 
0-4 1300-l700w 

4-7 0-1200<.u 
4-7 1200-1700w 
4-7 1700-3100<.u 

7-11 0-120~ 
7-ll 1200-1700w 
7-ll 1700-3100w 

11-15 0-1700w 
11-15 l700-3100w 

15-19 0-3100w 

19-24 0-3100w 

24-35 0-3100w 

ISS 2, SECTION 312-008-100 

WAVE SHAPING SET 

207E 

TTY. SUB. SET 

C l ___ ] 

T p 

"a• WIRING EllSTS FOJ TTY WITHOUT SPARK KILLER 
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER 

FIG. 26 

TWX SERVICE 

SUBSCRIBER STATION 

120Al OR 12081 TELETYPEWRITER SUBSCRIBER SET 
FOR USE Willi 

NO. l AND 1A TELETYPEWRITER SWITCHBO..\RDS 

TTY Without 

TTY. 
- --·---- . ·-·7 

I 
I 

s:12ark Killer 
Wave LT 

TTY With S~rk Killer 
15oB1 or 15oc1 SetSonI or !Soll set 

Wave LT Wave LT 
Shaping Plan Shaping Plan Shaping Plan 

_T_ Set !!2.:_ Set ~ Set !!2.:_ 

1600w None None None. None None None 
1200w None None None None None None 

1200w 15081 1.04D 150B1 l.06D 150Dl l.08D 
685w 150B1 l.04E 150Bl l.06E 150D1 1.oax 
0 150Bl l.04E 150B1 l.06E 150D1 l.08E 

1200w 150B1 l.04E 150B1 l.06E 150Dl l.08E 
685w 150B1 1.04:F 150B1 l.06F l50Dl l.08F 
0 150Bl l.04F 150Bl l.06F 150Dl l.08F 

685w 150B1 l.04F 15081 l.06F 150D1 l.08l" 
0 15001 1.05D 15001 1.07D 150El 1.09D 

0 l50Cl l.05E 15001 l.07E 150El lo091 

0 15001 1.05G 15001 1.07G 150El 1.09G 

0 15001 1.05H 15001 1.07H 150El l.OQH 
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SECTION 312-008- 100 

WAVE SHAPING SET TTY. 
207£ -, 

I 
I •b"..LO.I 

I TO fr. CENTRAL 
OFFICE 

1000W TTY. sue. SEl' I 

o~~!',r· o:ow 
~· ,-, 

+ I A I •t:r _ _J --- - L _ _J 

Cable 
Length 

In Miles 

0-4 
0-4 

4-7 
4-7 
4-7 

7-11 
7-11 
7-11 

11-15 
11-15 

15-19 

•19-24 

*24-35 

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

FIG. 27 

TWX SERVICE 

SUBSCRIBER STATION 

120Dl, 125A2, 126.Al, l26,A2 and 584DO TELETYPEWRITER SUBSCRIBER SETS 
OR LOCAL LINE ATTENDED CIRCUIT 

FOR USE WITH 
NO. 1 AND lA TEIJ!!TYPEWRITER SWITCHBOARDS 

TTY Without TTY With SJ2!rk Killer 
Spark Killer 15ll~I or l500l Set 150D1 or 
Wave LT Wave LT wave 

snaping Plan Shaping Plan Shaping 
Cable Res. ...!_ Set ~ Set !£.:__ Set 

0-lOOOw 1600w None None None None None 
1300-1700w 1200w None None None None None 

0-1400w 1000w 150Bl l.04D 150Bl 1.06D 150Dl 
1400-1800w 600w 150Bl l.04E 150Bl 1.06:E 150Dl 
l800-3100w 0 150Bl l.04E 150Bl l.06E 150D1 

0-1400w lOOOw 150Bl l.04E 150Bl l.06E l50Dl 
1400-ltJOOw 600w 150Bl l.04F 150Bl l.06F 150Dl 
l800-3100w 0 150Bl l .04F 150Bl 1.06!' 150Dl 

0-1800w 600w 150Bl 1.041' 150Bl l.06F l50Dl 
l800-3l00w 0 15001 1.05D 15001 1.07D 150El 

0-3100w 0 15001 l.05E 15001 l.07E 150.El 

0-3100w 0 15001 1.050 16001 1.070 l50Bl 

0-3100w 0 15001 1.05H 15001 1.07H 150:Bl 

• Note l - A line relay shall be used with a holding magnet teletypewriter 
when the station line length exceeds 20 miles. 
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15m!I ~et 
LT 

Plan 
~ 

None 
None 

1.08D 
l.08E 
l.08E 

l.08E 
1.08!' 
1.08!' 

1.08!' 
1.09D 

l.09E 

1.09G 

1.09H 



( 

( 

( 

ISS 2, SECTION 312-008-100 

WA,YE_SHAPING SET TTY. 

207E - 7 
I 

I Pb''.l.:...0.1 

TO 
CENTRAL 

OJ2r.5r• 
0""' [ I OFFICE 

TTY. SUB. SET I 1000.., a:· I -7 
+ I A I ·i:r __ _J 

--- - L _ _J 

"a" WIRING EXISTS FOR TTY WI'IHOUT SPARK KILLER 
"b" WIRING EXISTS FOR TTY WIIH SPARK !HLLER 

FIG. 28 

TWX SERVICE (ALSO PRIVATE LINE SERVICE FOR 65Bl TTY SWBD) 

SUBSCRIBER STATION 

120ClJ 125A2, l26Al, 126A2 AND 584.DG TEIETYPEWRITER SUBSCRIBER SETS 
OR LOCAL LINE ATTENJJED OR UNATTENDED CIRCUIT 

FOR USE WITH OPEN LINE OPERATION IN CONNECTION WITH 
NO. 3 AND 3A TE IE TYPEWRITER SWITCHBOARDS 

NO. 9 TE IE GRAPH TEST BOARD 
NO. 5 TOLL TEST BOARD 

NO. 4 ~ORSE BOARD 

125A2, l2oAl, l2oA2 AND 58400 TELETYPEWRITER SUBSCRIBER SETS 
OR LOCAL LINE ATTENDED CIRCUIT 

FOR USE WITH CLOSED LINE OPERATION IN CONNEC'rION WITH 
65Bl. TEIETYPEWRITER SWITCHBOARD 

NO. 9 TELE GRAPH TEST BOARD 
NO. 5 TOLL TEST BOARD 

NO. 4 MORSE BOARD 

TTY Without TTY With 
.::i12ark Killer !&>BI or I5~CI Set 

s2rrk Killer 
-50DI or Io~EI set 

Cable Wave LT 'Have LT Wave 
Length Shaping Plan Shaping Plan Shaping 

In Miles Cable Res. _A_ Set No. Set No. Set 

0-4 0- 900w 1600w None None None None None 
0-4 900-1300w 1200w None None None None None 
0-4 1300-2tjQQw 1200w 150Bl 1.04D 150B1 1.06D 150Dl 

4-g 0-lOOOw 1000w l50Bl l.04C l50Bl 1.060 150Dl 
4_g l000-l400w 600w l50Bl l..04D 150Bl l.06D l50Dl 
4-9 l400-2000w 0 l50Bl l.04E 150Bl l.06E 150Dl 

9-15 O-l400w 600w 150Bl l.04E l50Bl l.OoE 150Dl 
g-15 l400-2e00w 0 l50Bl l.04F l50Bl l.06F l50Dl 

15-20 0-2000w 0 15001 1.05B 15001 1.07B loOEl 

•20-20 0-2800w 0 l50Cl 1.05D 150Cl 1.07D 150El 

•20-32 0-2800w 0 150Cl 1.0511' l50Cl l.O?F 150El 

• Note l - A line relay shall be used with a holding magnet teletypewriter 
when the station line length exceeds 25 miles. 

LT 
Plan 
~ 

None 
None 
1.080 

1.080 
1.08D 
l.08E 

l.08E 
l.08F 

l.09B 

l.09D 

l.09F 
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SECTION 312-008-100 

TO 
CENTRAL 
OFFICE 

+ 

WAY._E SHAPING SET TTY. 

207E 

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

FIG. 29 

TWX SERVICE 

SUBSCRIBER STATION 

120Cl, l25A2, 126Al, l26A2 and 584DG TELETYPEWRITER SUBSCRIBER SETS 
OR LOCAL LINE ATTENDED OR UNATTENDED CIRCUIT 

FOR USE WITH 
NO. 5 TELETYPE.WRITER SWI 'roHBOARD 

TTY Without 
SJ2!rk Killer 

TTY With SEark Killer 
150B1 or 15oc1 Set 150b1 or l50El set 

Cable Wave LT Wave LT Wave LT 
Length Sh.aping Plan Sh.aping Plan Shaping Plan 

In Miles Cable Res. A Set No. Set No. Set Mo. 

0-8 0-1400w 1600w None None None None None None 
0-8 1400-lSOOw 1200w None None None None None None 
0-8 l800-2000w 1000w None None None None None None 
0-ts 2000-2300w 600w 150Bl 1.04C 150Bl 1.060 150Dl 1.oac 
0-8 2300-2900w 0 l50Bl l.04E 150Bl l.06E 150Dl 1.08& 

8-14 O-l900w 1000w 150Bl 1.040 150Bl. 1.000 l50Dl 1.080 
8-14 1goo-23oow 600w 15081 l.04D 150B1 l.OtiD 150Dl 1.08D 
8-14 2300-2900w 0 l~OBl l.04E 140Bl 1.06B 150Dl 1.08B 

14-19 0-2300w 600w 150Bl 1.04D 150Bl 1.06D 150Dl 1.08D 
14-1~ 2300-ZgQOw 0 le'.)Bl l.04F l~OBl 1.061' 150D1 1.0~ 

19-23 0-2300w 600w 150Bl 1.04B 150Bl 1.06B 150Dl l.08E 
19-23 2300-2900w 0 15001 l.05C 15001 1.070 150Bl 1.090 

•23-2? 0-2800w 0 15001 l.05B 15001 1.07B l50Kl l.09B 

•27-32 0-2800w a l50Cl 1.05D 15001 1.07D l50Bl l.09D 

• Note 1 - A line relay shall be used with a holding magnet teletypewriter wben the 
station line exceeds 25 miles. 
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( 

( 

\ 
) 

( 

Cable 
Length 

TO 
CENTRAL 
Off ICE 

In W.les Cable Res. 

0-3 ·o-1300w 

3-8 250-3400w 

8-23 700-3400w 

23-26 2000-3300w 

26-32 2300-3300w 

32-36 2800-3200w 

Note: 

155 2, SECTION 312-008-100 

WAVE SHAPING SET 

l.~7E -7 
I 

.. Cl '.I.f OJ}!> I 
IOOOW 

I 
"a· 

-------

"a" WIRING EXISTS FOR TTY WITWUT SPARK KILLER 
"b" WIRING EXISTS FOR TTY WITH SPARK KILLER 

FIG. 30. 

TWX SERVICE 

SUBSCRIBER STATION 

12001, l26A2 AND 58400 TEIETYPEWRITER SUBSCRIBER SETS 
FOR USE WITH 

NO. 101 LINE CONCENTRATING UNIT 

TTY Without TTY With SEark Killer 
srark Killer I5~BI or Io~cI Set I50DI or I5~!I Set 

ave LT Wave LT Wave LT 
Shaping Plan Shaping Plan Shaping Plan 

~ ~ Set ~ Set ~ Set ~ 

l 1600w None None None None None None 

l 0 15081 l.04F 150B1 l.06F 150D1 1.08P 

l 0 15001 1.050 15001 1.070 1501!!1 1.090 

l 0 15001 l.05E 150Cl l.O'lE 150El 1.09B 

l 0 15001 l.05l" 150Cl l.07F 150El l.091' 

l 0 150Cl 1.05H 15001 1.07H 150El 1.09H 

(1) A line relay shall always be used. with a holding 
magnet teletypewriter. 
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SECTION 312-008-100 

TO 
ctNTRAL 
Of'flCE 

♦ 

TTY. 

·a.:r.0.12~ 

I 
M.F: 

IOO(tW 

"o. I 
I 

~ 
"a" WIRING EXISTS FOR TTY WITHOUT SPARK KILLER 
"b" WIRING EXISTS FOR TTY WI'IH SPARK KILLER 

l!'IG. 31 

TWX SERVICE (AI.SO PRIVATE LI.NE SERVICE FOR 65Bl TTY SWBD) 

SUBSCRIBER STATION 

124Al AND 124Bl TEIETYP:E.WRI'l'ER SUBSCRIBER SETS 
FOR USE WITH 

NO. 65Bl TELETYPEWRITER SWITCHBOARD 
NO. 9 TELEGRAPH TEST BOARD 

NO. 5 'l'OLL TEST BOARD 
NO. 4 MORSE BOARD 

'rrT Without. 
s;eark Killer 

TTY With S;2!rk Killer 
15os1 or 15oc1 Set ISobi or !Soll set 

Cable Wave t'r Wave LT Wave LT 
Length Shaping Plan Shaping Plan Shaping Plan 

In Kile ■ Cable Res. _A_ Set ~ Set No. Set No. 

0--i 0-130()<,,) 1200<&> None None None None None None 
0-4i 1300-2800<&> 1200w 150B1 1.04D 150Bl 1.ou0 150Dl l.08D 

4-9 0- 800<&> 1200<&> 150Bl l.04C 150B1 1.060 150Dl 1.080 
4-9 800-1400<&> 600<&> 150B1 1.040 150Bl 1.06D 150D1 l.08D 
4-~ 1400-2800<&> 0 15081 1.04B 150B1 l.06E 150Dl. 1.08B 

9-15 0-1400<&> 600w 150Bl l.04E 150Bl l.06E 150Dl 1.08B 
9-15 1400-2800<&> 0 150B1 1.041' 150Bl 1.061' 150D1 1.081' 

15-20 0-2800w 0 15001 1.05B 150Cl 1.07B 150Kl 1.09B 

•a>-26 0-2800w 0 15001 1.05D 15001 1.07D 15on 1.09D 

•ata-~ 0-2800w 0 15001 1.05:P 15001 1.on 150El 1.091' 

• A line relay shall be used with a holding mag11et teletypewriter' when the 
atatioD line length exceeds 25 miles. 



( 

( 
Cable 
Length 

In J41les 

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 
lS-14: 

TO 
CENTRAL 
OFFICE 

+ 

Cable Res. 

0-lOOOw 

0-2000w 

0-1200w 
1200-lSOOw 
1800-2700w 

0-2400w 
2400-3500w 

0-lB00w 
l800-2800w 

2200-3600w 

0-llOOw 
ll00-2200w 
2200-3600w 

0-l200w 
1200-2500w 
2500-3600w 

0-1300w 
1300-2500w 

ISS 2, SECTION 312-008-100 

WAVE SHAPING SET 

•4•.Io.12s 

J
M.F. 

1ooow1 

---~t:J 
"a" WIRING EllSTS FOR TTY WITHOUT SPARK KILLER 
•b• WIRING EXISTS FOR TTY WI'l'H SPARK KILLER 

FIG. 32 

TWX SERVICE 

SUBSCRIBER STATION 

LOCAL LL"'JE ATTENDED OR UNATTENDED CIRCUIT 
FOR USE WITH 

NO. 101A OR 102A LINE CONCENTRATING UNIT 

TELETYPEWRITER EQUIPPED WITH LINE RELAY 

TTY Without TTY With .:i2ark Killer 
s:12ar k Killer I5~BI or I5~~I set I5~nI or I5oEI ~e~ 

Wave LT Wave LT Wave LT 
Shaping Plan· Shaping Plan Shaping Plan 

..lL Set ~ Set No. Set No. 

1600w None None None None None None 

1600w l50Bl 1.040 l50Bl 1.060 150Dl 1.oac 
1600<.u l50Bl 1.04D l50Bl 1.06D 150Dl 1.08D 
1600w l50Bl l.04E l50Bl l.06E l50Dl l.08E. 
1000w 150Bl l.04F 150B1 l.06F 150D1 l.08F 

l600w 150B1 l.04E 150B1 l,06E 150D1 l.08E 
1000w 15001 1.050 15001 1.070 150El 1.090 

1600w 150Bl l.04F 150Bl l.06F 150D1 l.08F 
lOO0w l50Bl l.04F 150B1 l.06F 150D1 l.OSF 

0 15001 1.05G 15001 1.07G l50El 1.090 

1600w 150Bl l.04F 150B1 l.06F 150D1 1.081' 
1500w 15001 1.050 15001 1.070 150El 1.090 

0 15001 1.05G 15001 1.07G 150El 1.09G 

1600w 150Bl l.041' 150B1 l.06F 150D1 1.oe:r 
1600w 15001 1.050 15001 l.O?C l50El 1.090 

0 15001 1.05H 15001 l.O?H 150El 1.09H 

1600w 150B1 1.ou 150B1 l.06F 150D1 1.061' 
1000w 15001 1.051: l°f>OCl 1.07:B l50El 1.0~• 

(Continued on Page 42) 
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SECTION 312-008- 100 

(Continued trom Page 41) 
TTY Wi.thout TTY With s1ark Killer 

SE!rk Killer ImYBI or I5~I §et -son! or Io~!I ~et 
Cable Wave LT Wave LT Wav.e LT 
Length Shaping Plan Shaping Plan Shaping ·Plan 

In Miles Cable Res. _A_ Set No. Set No. Set No. 

14-16 0-1500w 1600w 150Cl l.05C 150Cl l.O?C 150El l.09C 
14-lG 1500-2900w lOOOw 15001 1.05G l50Cl 1.07G 150El 1.09G 

16-18 O-l600w 1600w 150Cl l.05E 15001 l.O?E l50El l.09E 
16-18 1600-3200w 400w 15001 l.05J 15001 l.07J l50El l.09J 

18-20 O-l800w loOOw 150Cl 1.05P' 15001 1.071' l50El l.09F 
18-20 lt'J0-3600w 0 150Bl+ 1.12B 150D1+ 1.14B 

150Cl 150El 

20-22 0-2000w 1600w 150Cl 1.05G l50Cl 1.07G ".50El 1.09G 

22-24 0-2200w 1600w 15001 1.05H 150Cl l.O?H 150El 1.09H 

24-26 0-2300w 1000w l50Cl l.05J 15001 l.07J 150El l.09J 

26-28 0-2500w 1000w 150Cl l.05L 15001 l.07L 150El l.09L 

28-30 0-2700w lOOOw 150B1+ 1.12B 150Dl+ 1.14B 
15001 150El 

~-32 0-290uw 400w 150B1+ l.12F 150D1+ 1.14].I' 
150Cl 150El 

32-34 0-30001.Ll 400w 150B1+ 1.12G 150D1+ 1.14G 
150Cl 150El 

34-36 0-3200w 0 2-15001 l.13B 2-150El l.15B 

36-38 0-3400w 0 2-15001 1.13D 2-150El 1.15D 

TEIETYPEWRITER NOT EQUIPPED WITH LINE RELAY 

TTY Witbout TTY With S!ark Killer 
s;eark Killer !Soal or I5oci Set5obl or l50El set 

Cable Wave LT Wave LT Wave LT 
Lmgth Shaping Plan Shaping Plan Shaping Plan 

In Miles Cable :a.es. -'"'- Set ~ Set No. Set No. 

0-1 0- 500w 1600w None None None None None None 

1-4 0-2000w 1600w l50Bl l.04E 150B1 l.06E 15001 l.OSE 

4-6 0- 600w 1600w 150B1 1.04P' 150B1 l.06F 150D1 1.0SF 
4-6 600-2700w 1600w 150Bl l.04E 150B1 l.06E 150Dl l.OSE 

6-ti 0-1400w 1600w 150B1 1~04F 150B1 l.06F loODl l.08F 
6-6 14J0-2400w 1600w 150Bl l.04E 150B1 l.06E 150D1 l.OSE 
6-8 2400-3500w 600w 150B1 l.04F 150B1 l.OoF 150D1 1.061' 

8-10 O-l800w 1600w 150B1 l.04F 150Bl 1.06.P' 150D1 l.08F 
8-10 l800-2000w 1000w 150B1 l.04F 150B1 1.061' l50Dl 1.08F 

ti-9 2800-4000w 0 15001 l.05F l50Cl l.07F l50El l.09F 

10-12 0-2200w 1600w 150B1 1.04P' 150Bl 1.061' 150Dl 1.08].I' 
10-12 2200-3600w 0 150Cl 1.050 15001 l.O?C 150El l.09C 

12-13 0-2500w 1600w 150Bl l.04F 150B1 l.06F 15001 l.OtiF 
12-13 2500-3600w 0 15001 l.ObE loU<.a l.0'7E lbOEl l.09E 

tContinued on Page 43) 
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ISS 2, SECTION 312-008- 100 

(Contiuued from Page 42) 

TTY Without TTY With Stark Killer 
81?ark Killer 15oB1 or 15ocl set5ob1 or l50E1 se£ 

Cable wave LT Wave LT Wave LT 
Length Shaping Plan Shaping Plan Shaping Plan 

In !illes Cable Res. A Set ~ Set No. Set No. 
( 13-14 0-1300w 1600w 150Bl 1.04!' 160Bl l.06F l50Dl l.08F 

13-14 1300-2500w 1000w 15001 1.050 150Cl 1.070 150El 1.090 

14-16 O-l500w 1600w 15001 1.050 15001 1.070 l50El 1.090 
14-16 1500-2900w 1000w 15001 l.05F 15001 1.07F 150El l.09F 

16-18 O-l600w 1600w 15001 l.05C 15001 l.07C 150El 1.ogc 
16-18 1600-3200w 400w 15001 1.05H 15001 1.07H 150El 1.09H 

18-20 0-1800w loOOw 15001 l.05C 15001 1.070 150El 1.090 
18-20 1800-3600w 0 150Bl+ 1.12B 150Dl+ 1.14B 

15001 150El 

20-22 0-2000w 1600w 15001 1.050 15001 1.070 150El 1.090 

22-24 0-2200w 1600w 15001 l.05F 15001 l.07F 150El l.09F 

24-26 0-2300w 1000w 15001 1.05G 15001 l.O?G 150El 1.09G 

26-28 0-2500w 1000w 15001 1.05H 15001 l.O?H 150El 1.09H 

28-30 0-2700w 1000w 15001 l.05J 15001 l.07J 150El 1.09.T 

30-32 0-2900w 400w 15001 l.05L 15001 l.07L 150El l.09L 

32-34 0-3000w 400w l50Bl+ 1.12B l30Dl+ 1.14B 
15001 l50El 

( 34-36 0-3200w 0 150Bl+ l.l.2F 150Dl+ l.14F 
15001 l50El 

36-38 0-3400w 0 l50Bl+ 1.12G 150Dl+ 1.14G 
15001 l50El 

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 150 base is equipped 
with a spark killer. The 98387M set of spark pro-
teotion parts is required for each 15A or 15B base 
not previously modified to add the Spirk killer. 

( 

( 

( 
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Cable 

TO 
ctNTRAL 
Of'flCE 

+ 

Length 
In W.les Cable Res. 

0-1 0- 500w 

1-2 0-lOOOw 

2-4 0-2000w 

4-6 0-1200w 
4-6 1200-l800w 
4-6 l800-2700w 

6-8 0-2400w 
6-8 2400-3500w 

8-10 0-l800w 
8-10 1800-2800w 

8-9 2l300-4000w 

10-12 0-llOOw 
10-12 1100-2200w 
10-12 2200-3oOOw 

12-14 O-l300w 
12-14 l300-2500w 
12-14 2500-3900w 
14-16 0-1500w 
14-16 1500-2900w 
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WAV[. SHAPING SET TTY. ,----1 
I ~ 201E 

0.125 

I 
M.P. 

" IOOOc.. 

o. I 

"a" WIRING EXISTS FOR TTY WITHOU'.L' SPARK KILLER 
"b" wrnnm 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 69Al OR 69Bl TTY SWBD. 

'l'EIETYPEWRITER EQUIPPED WITH LINE RELAY 

TTY Without 

I 

~ 

S;2!rk Killer 
TTY With s1ark Killer 

l50Bl or 150c1 set50Dl or 15011 set 
Wave LT Wave LT Wave LT 

Shaping Plan Shaping Plan Shaping Plan 
A Set ~ Set No. Set No. 

1600w None None None None None None 

1600w l50Bl 1.04D 150Bl l.OoD l50Dl 1.08D 

1600w l50Bl 1.041!: 150Bl l.OoE 150D1 l.08E 

1600w l50Bl l.04E 150Bl l.06E 150D1 l.08E 
1600w l50Bl l.04F 150Bl l.OoF 150Dl l.08F 
1000w 15001 l.05C 15001 1.070 lf.OEl l.09C 

1600w 150Bl 1.04!' 150Bl 1.06:F 150Dl 1.08P' 
600w 15001 1.05D 15001 l.O?D l50El l.09D 

1600w 150Bl l.04F 150Bl 1.061" 150Dl l.OSF 
1000w 15001 l.05F 15001 l.07F 150El 1.09F 

0 15001 1.05H 15001 1.07H 150El 1.09H 

1600w 151.101 l.05C 15001 1.070 1501U 1.090 
1600w 150Cl l.05F 15001 l.07F l50El l.09F 

0 15001 l.05J 15001 l.O?J 150El l.09J 

1600w 15001 l.05E 15001 1.07:E 150El l.09E 
1000w 150Cl 1.05G 15001 1.0?G 150El 1.09G 

0 150Cl l.05L 15001 l.O?L l50El l.09L 
1600w 15001 l.05F 150Cl l.O?F 150El l.09F 
1000w lf:1001 1.05H 15001 1.07H 150El 1.09H 

(Continued on .Page 45) 
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(Continued rrom Page 44) 

TTY Without TTY With Stark Killer 
s12ark Killer 150B1 or 1Soc1 Set50Dl or !SOE! set 

Cable Wave LT Wave LT 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 15001 1.05G 15001 1.07G 150E.l 1.09G 
lo-18 1600-32.r Ow 400w 15001 1.051. 15001 l.07L 150lU 1.09L 

18-20 0-1800w 1600w 15001 1.05H 15001 1.07H 150El 1.09H 
150Bl+ l50Dl+ 

18-20 1800-3600w 0 150Cl l.12E 150!:l l.14E 

20-22 0-2000w 1600w lbOOl 1.05.T 15001 l.07J 150El 1.09, 

22-24 0-2200w 1600w 15001 l.05L 15001 l.07L 150El l.09L 

( 
150Bl+ 150Dl+ 

24-26 0-2300w 1000w 15001 1.12D 150El 1.14D 

150Bl+ l50Dl+ 
26-28 0-2500w 1000w 15001 l.12F 150El l.14F 

150Bl+ 150Dl+ 
28-30 0-2700w 1000w 15001 1.12G 150El 1.14G 

30-32 0-2900w 400w 2-15001 l.13C 2-150El 1.150 

32-34 0-3000w 400w 2-10001 1.13D 2-150El 1.15D 

34-36 0-3200w 0 2-15001 l.13F 2-l50El 1.151' 

3o-38 0-3400w 0 2-15001 1.13G 2-150El 1.150 

( TELETYPEWRITER NOT EQ,UIPPED WITH LINE RELAY 

TTY Without TTY With s1ark Killer 
31,'.!ark Kill.er l50Bl or 15oci set50Dl or ISoEi set 

Cable Wave LT Wave LT Wave LT 
Length Shaping Plan Shaping Plan Shaping Plan 

:rn Miles Cable Res. A Set !!2.:_ Set No. Set No. 

0-l o- 500w 1600w None None None None None None 

l-2 0-lOOOw 1600w l50Bl l.04E 150Bl l.06E l50Dl 1.08B 

2-4 0-2000w 1600w 150Bl l.04F 150Bl l.06F 150Dl 1.081' 

4-6 O-l200w 1600w 150Bl l.04F 150Bl 1.06]' l50Dl l.08F 
4-6 1200-lSOOw 1600w 15001 l.05C 15001 l.07C 1501!1 l.09C 

( 4-6 l800-2700w 1000w 15001 1.05D 15001 1.07D 150El 1.09D 
" 

6-8 0-2400w l600w l50Cl l.05C 150Cl 1.070 150El l.090 
a-a 2400-3500w 600w 15001 l.05E 15001 l.07E 150El l.09E 

8-10 0-l800w 1600w 15001 l.05C 16001 1.070 150El 1.090 
8-10 l800-2800w 1000w 15001 l.05E 15001 l.07E 150El l ogg 
8-9 2800-4000w 0 15001 1.05G 15001 1.07G 150El 1. 

10-12 0-11.00w 1600w 15001 l.05C 15001 l.07C l50El 1.0\. 
10-12 1100-2200w 1600w 15001 1.050 150Cl 1.07G 150El 1.091.. 

( 10-12 2200-3600w 0 15001 l.05L 15001 l.07L 150El l.09L 

(Continued on Page 4D) 

( 
Page '15 



SECTION 312-008-100 

(Continued from Page 45) 

TTY Without 
SEark: Killer 

'ITY With S~rk Killer 
15os1 or ISOc! setoob! or 150E1 set 

Cable 
Length 

In Miles 

12-14 
12-14 
12-14 

14-16 
14-lo 

16-18 
16-ld 

ld-20 
18-20 

20-24 

24-26 

26-20 

28-30 

30-32 

32-34 

34-36 

3ti-3{j 
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Wave LT Wave LT Wave 
Shaping Plan Shaping Plan Shaping 

Cable Res. A Set No. Set No. Set 

Q.;.1300w 1600w 15001 l.05l" 15001 l.O'TF l50El 
1300-2500w 1000w 15001 1.050 15001 1.07G 150El 
2500-3900w 0 15001 1.05H 15001 1.07H 150El 

0-1500w 1600w lbOCl l.05F 15001 l.07F 150El 
1500-2900w lOOOw 15001 1.05H 150Cl 1.07H 150ll 

---O-l600w 1600w 15001 1.05G 15001 1.07G 150El 
1600-3200w 400w 15001 l.05L 15001 l.07L 150lll 

0-ltiOOw ltiOOw lbOCl 1.05H 15001 l.O?H 150El 
1800-3600w 0 150Bl+ l.l2E 150D1+ 

15001 150El 

0-2200w 1600.w 15001 l.05J 15001 l.07J 150El 

0-2'300w 1000w l50Bl+ 1.120 15·0D1+ 
15001 l50El 

0-2500w 1000w l50Bl+ 1.12D 150D1'+ 
15001 150El 

0-2700w 1000w 150Bl+ l.l2F 150D1+ 
15001 1501U 

0-2900w 400w 2-15001 1.13B 2-150JU 

0-3000w 400w 2-15001 1.130 2-150:ll 

0-3200w 0 2-15001 1.13D 2-150El 

0-3400w 0 2-15001 l.13E 2-150JU 

Notes: (1) When the line requires two wave shaping sets and a 15 or 
19 TTY is used, a spark killer is required in the TTY base. 
The l5C base is equipped wi'tb a spark killer. The 98387)4 
set at spark protection parts is required tor each 15A or 
15B base not previously modified to add the spark killer. 

(2) Not more than one teletypewriter wit.bout a line relay shall 
be 1n the same loop • 

LT 
Plan 
No. 

l.09F 
1.09G 
1.09H 

1~09F 
l".09H 

1.09G 
l.09L 

1.09H 
l.14E 

l.09J 

1.140 

1.14D 

1.141' 

1.158 

1.150 

1.15D 

1.15:1 
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WAVE SHAPING SET 
WAVE SHAPING SET 

TO 
TWX 

CENTRAL 
Of'rlCE 

0.12!» -a..· 
M.f. 

1000-

'a." 

207[ 

"a" WIRING EXIBrS FOR TTY WITHOUT SPARK KILLER 

Type or 
Service or Board 

FIG. 34 

TWX AND PRIVATE LINE .IX.JAL SERVICE 

SUBSCRIBER STATION 

122A2 AND 123A2 TEIETYPEWRITER SUBSCRIBER SETS 

Refer to 
P'iS• 

Private Line Wave Shaping 12 and 13 

No. l Teletype~Titer switchboard 27 
No. lA Teletypewriter SW1 tohboard 27 
No. 3 Teletypewrlter SW1 tohboard 28 
No. 3A Teletypewi·iter Switchboard 28 

29 

TO 
PRIVATE 

LINE 
CENTRAL 
Of'flCE 

Remarks 

No. 5 Teletypewriter SWitohboard 
No. 65Bl Teletypewriter SW1 tchboard 28 123A2 TTY SUb. Set Only 

No. 

No. 

No. 

9 Telegraph Test Board 28 

5 Toll Test Board 28 

4 Morse Board 28 

Note: Strap (Tl) and (T2) resistanoes to obtain value gi!en tor (A) 
resistance tor Figs. 27, 28 and 29. 
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a: 
LIJ 

~ 
-w <n. 
Ow 
O'a: 

00.. 
t-o 

0 + ~ 

./\IV' X 
o.2bi:'x• 
M.r.h 
0.2& -=-
M.f. T, 

"X" 

~ 
:r 

ADJUST FOR PROPER TOTAL 
LOOP RES. IN ACCORDANCE 

WITH SD- DRAWING 

FIG·. 35 

2RIVATE LINE SERVICE 

CENI'RAL OFFICE 

90Al LOOP REPEATER 

'TO 
LOOP 

+ 

ARRANGED FOR± 48 VOLT, .020 AMPERE LOOPS 

Note 1: Provide "X" wiring when connected, to a loop 
or ~wo mil.es or less w~ th a wave shaping set or 
loops ot one mile or less wi tbout a wave shaping 
set. 
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155 2, SECTION 312-008-100 

FIG. 36 

OIFFEREN'TIAL LOOP OR 12Al OR 12A2 REPEATER 
DUPLEX SERVICE - "R" LEG 

Bote 1: When holding magnet teletypewrite 1rs w1 tbout 
line relays are used, the loop length shall 
not exoeed the limit given below: 

No. ot 
Repe~!!!: TTY'S Loop Limit 

D1tterential Loop 1 25 miles 
" " 2 18 • 
" " 3 12· It 

12.Al or l2A2 l or 2 10 It 

Note 2: No wave shaping equipment is required in 
the ~.H" leg. 
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