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12. CHANNEL BANK, TYPE A2 -----------------, 

_C_ TO Jill, J2D 

VOICE FREQUENCY V. F. PATCHING I. 
CONN. CKTS. PAGE 4, MONITORING JIIS. & 
OR COMPANDOR, ........ oofAMP. CONTROL CKT.t-.... -4 
OR SUPPRESSOR, SD-64~03-01 OR 

PAGE ~ r SD-59~29~01 

APPLICATION 
SCHEMATIC 

12 CHANNEL &ANI'. 
TYPE A2 

SD-511106-01 

L-sEE cz 

rsEE &4 

1\AODEI\A CKTS. 

so- 59105-0I 

IMPEDANCE H.F. PATCHING 
TRANSFORMATION JACKS CKT. 

.................. CKT. ..... .... """'iSEE KEY SHEETS 

SEE 83 F.OR "J", "K:&"LI" 

LsEE F2,&7,H7, 1 1 
&16

1
GI7 ,..... __ _. 1..---, 

BATTERY SUPPLY 1 
24V. 1. 1~ov. -<. 

PATCHING TRUNK 
FOR USE IN 4W 

V. F. CHANNEL &AYS ~ 
USING 428A JKS. 
SD-59330-ol 

rsEE H1 1 D6 

- SEE A3 

I 

INDIVIDUAL ALARM 152V. COMBINED 
FOR 24V. I. 130V. FILAMENT & PLATE 

~ ":t< &ATTERY SUPPLY f--

rSEE E6 

INDIVIDUAL ALARM 
FOR IS2V. BATTERY 

J CKT. 
SD-59219-01 J SD-64~07-01 

TO Jl7 

SD-55553-01 

64-IOSKC. 
DISTG.CKT. 

~ SEE"BROADBAND 
CARRIER SUPPLY" 
KEY SHEET 

12 CHANNEL BANK, TYPE A2, ARRANGED FOR CARRIER PROGRAM TRANSMISSION ------, 

APPL. SCHEMATIC 
12 CHAN. BANK, TYPE 
A2 ARRANGED FOR 
CARR. PROG. TRANS. 
SD-59106-02 

LsEE G2 

lSEE F4,G3 

VOICE FREQUENCY V. F. PATCHING I. MODEM CKTS. IMPEDANCE H.F.PATCHING 

........ -t·T~'6NRSF~~~A~W: JACKS CKT. cg:NC~~:,c;,~ 4,.,_ .... -4 r~~~'b~~~R~~· ......... -4 
OR SUPPRESS()R CKT. 

PAGE 3 SEE 82 
'---r-------' 

L-To JI9,JZO J I I 
~~~~~~ ~~ 

[ 

PROG. TRANS. .... ..... -! SEE KEY SHEETS 
SEE FS F_OR•J",11K 1~&•L111 

--... >4-o(..,_TO H9 

SD-59105-02 

INDIVIDUAL ALARM 
FOR 24V.& 130V. 

SEE Dl 

BATTERY SUPPLY l SO, 84,& 88KC 
24V.I. 130V. CARRIER SUPPLY 

64-1011 KC. 
DISTG. CKT. 

SEE "BROADBAND 
CARRIER SUPPLY" 

KEY SHEET D 
+ TRANSFER SWITCH f-< +­

(A&M ONLY) 

SEE E~ Ls_E_E-r-F-3---r---' 

,.... ___ ....,I TOJI7 I ·---+---------TOI& 

~------------+-------~---------TOH8 

2 

-
CHANNEL CARRIER 

CONTROL RELAY 
CKT. 

I LsEE oa 
'----------------------TO H9 

3 4 

12. CHANNEL BANKS, TYPE A2 
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/ 12 CHANNEL BANK, TYPE A3 

APPLICATION 
SCHEMATIC 

A 12 CHANNEL BANK 
TYPE A3 

SD-59311-01 

LsEE C7 

rSEE C8,B~ 

VOICE FREQUENCY V.F. PATCHING & MODEM CKTS. IMPEDANCE H.F. PATCHING 
CONN. CKTS. MGE 'I MONITORING JACKS TRANSFORMATION JACKS CKT. 

B oR COMPANDOR OR & AMPLIFIER FOR MSG. OR MSG. 
SUPPRESSOR, CONTROL CKT. & CARR. PROG. USE SEE KEY SHEETS 

PAGE 3 SEE 82 SD-59312-01 r SEE 88 FOR"J",uKa,&•LI" 

L...To Jl9, JZO I I I . 
+-TOH9 

24V. & 130V. 80, 84, & 88KC. 64·108KC. 
BATTERY SUPPLY CARRIER SUPPLY DISTG. CKT. c TRANSFER SWITCH SEE usROADBAND ... ~ .·• CA&MONLYl -<.+- CARRIER SUPPLY" 
SEE A8 SEE 88 KEY SHEET 

I I I 
TO 18 
TO H8 

INDIVIDUAL ALARM 152V. COMBINED CHANNEL CARRIER 
FOR 24V.& 130V, FILAMENT & PLATE CONTROL RELAY 

D .... ...... BAT. SUPPLY CKT. 

r.T 
....._ CKT. -SEE Dl SEE D2 SEE H3 

I I TO Jl7 TO H9 

INDIVIDUAL ALARM 
FOR 152V. BATTERY 

E -
SEE D3 

"AI"&''CI"CARRIER PROGRAM TERMINAL 

APPLICATION 
SCHEMATIC 

F "Ar&"Cl"CARRIER 
PROGRAM TERM. 

SD-59090-03 

I-SEE H9 

DEMODULATOR TERMINAL GROUP 
AMPLIFIER CKT. GROUP CKTS. BRANCHING & 

G BRIDGING CKTS. 
SEE KEY SHEET SEE KEY SHEET 

SD-59087-01 FOR 11LI41 
FOR "Ll 11 

I 

rTO JI9,J20 r·~·: PROGRAM CKTS. V.F. PATCHING & 
I-

REVERSING CKT. JACKS, PADS, 
MONITORING JKS. & HYBRIDS 

H SEE "PROGRAM -.... & AMPLIFIER AS REQUIRED ~: TRANSMISSION" CONTROL CKT. SD-59089·01, •AI" 
KEY SHEET SEE B2 SD-59089-03,"CI" SEE F8 

TO G3 OR C8 TO H3---< .,._.j 
ORD8 

TO G3 OR C8 

88KC.OR 64·108KC.L1 MODEM CKT. CARRIER LINE 
DISTG. CKT. BRIDGING CKTS. I SEE"BROADBANO -CARRIER SUPPLY" S0-59088·01 OR SEE KEY SHEET 
KEY SHEET SD-59088-02 FOR"K2" 

J 

K 

6 7 8 9 10 

12 CHANNEL BANK, TYPE A3;"AI"&"CI"CARRIER PROGRAM TERMINAL 

SD-63394-06- PAGE 2 
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(CHAN. A) V. F. 
CONN. CKTS., PAGE 

OR ECHO 
SUPPRESSOR, 

P,6.GE 3 

-~--

(CHAN.B) V.F. J 
CONN.CKTS.,PAGE 4 

OR ECHO 
f-+ SUPPRESSOR, 1-

PAGE 3 

A-C POWER 

_1)-SUPPLY UNIT 
SEE KEY SHEET FOR 
"V3 REPEATER" 

CHANNEL BANKS 

SEE PAGES I & 2 

CHANNEL BANKS 

PAGES 1,2,& 3 

J?s---••---.. 

II 

VOLTAGE 
LIMITER 

SEE Al3 

J 

r-SEE Dl2 

CHANNEL A 
AMP. CKT. 

SD-115112-01 

CHANNEL B 
AMP. CKT. 

SEE Cl2 

BATTERY SUPPLY 
24V. &130V. 

SEE Al3 

BATTERY SUPPLY 
24V. & 130V. 

SEE Fl3 

403B OR 506A 
POWER PLANT 
SEE "POWER 
SYSTEMS" 

KEY SHEET 

BATTERY SUPPLY 
24V. & 130V. 

SEE Jl3 

12 

TWO CHANNEL BANK, TYPE EB 

u 

1- .... 

[ 

APPLICATION 
SCHEMATIC 

2 CHAN. BANK 
TYPE EB 

SD-59097-02 

'-SEE 812,814, 
CI3,DI4,EI2,EI3 

MODULATOR 

SEE Al3 

DEMODULATOR 

SEE Al3 

lA COMPANDOR 

APPLICATION 
SCHEMATIC 

lA COMPANDOR 

SD-511068·01 

I-SEE Gl2, H14 

lA EXPANDOR 
CKT. 

SD-511041-01 

lA COMPRESSOR 
CKT. 

SD-58040-01 

l: TRANSMITTING 

... FILTER 

ro: ) 
SEE Al3 

""' 
f+-

RECEIVING 

) 
FILTER 

r+-
I"' SEE A13 

1---

MONITORING 
.JACKS 

SEE Fl3 

1-

~ 

~ 

- l 

VOICE FREQUENCl 
CONN. CKTS. 

SEE PAGE 4 

3700-
OSCILLATOR 

CKT. 

SD-590118·01 

J 

I I 

V -TYPE 
REPEATER 

SEE KEY SHEETS 
FOR nvoo REPS. 

VOICE FREQUENCY 
CONN. CKTS. 

SEE PAGE 4 

1)-TO 
K13 

lA ECHO SUPPRESSOR -----------------........_ 

APPLICATION 
SCHEMATIC 

lA ECHO 
SUPPRESSOR 

SD-511035-01 

.LSEE Kl2, Kl4 

lA ECHO 
SUPPRESSOR CKT. 

MONITORING 
JACKS 

SEE ..113 

14 

VOICE FREQUENt 
CONN.CKTS. 

SEE PAGE 4 

15 

TWO CHANNEL BANK, TYPE EB; lA COMPANDORj lA ECHO SUPPRESSOR 

SD-63 394-06- PAGE 3, 
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/,---------~----~------------------------THRU 

4W REPEATER REPEATING COIL GR. LINE & EQPT. Jl\5. 
SEE KEY SHEETS SEE KEY SHEETS AT PRIMARY 4W LINE 

CHANNEL BANKS 
PAGES 11 2,&. 3 OR 

.- COMPANDOR OR 
SUPPRESSOR 

PAGE 3 

FOR 114W TOU LINE "1-+-.. -1 FOR 014W TOLL LINE • 1-.... -t 
AND"V" TYPE AND"V" TYPE 

TOLL TEST BD ............. -! 

t V. F. PATCHING 
& MONITORING 
JACKS CKT. 

SEE 82 

LTo JI9,J20 

CHANNEL BANKS 
PAGES I &2 l 

REPEATERS REPEATERS 
SEE KEY SHEETS 

FOR "TOLL TEST 80$!' 

r~~~~~~~~~o, J l. 
4W TERMINATING INTERMEDIATE PX & CX EQPT. 

CKT. CUT•OFF RELAY CKT. AS SPECIFIED f-<. + SEE•SIGNALINGTOLL+ ,>- SEE "TEL REP. 
SD-64304·01 OR LINE & COMPOSITE' 2W TOLL LINE" 
SD-95137·01 KEY SHEET KEY SHEET 

I 

2W TERMINATING 
CKTS. 

SEE "TEL REP 
2W TOLL LINE" 

KEY SHEET 

4W REPEATER 
FOR V.F. TE:LEG. 

2W REPEATER 
SEE "TEL REP 

2W TOLL LINE" 
KEY SHEET 

I..- SEE •CARR TELEG 
D-C TELEG" 
KEY SHEET 

r-------._>f< 
INTERMEDIATE t I 

CUT•OFF RELAY CKT. 
'-- SEE "SIGNALING TOLl~ 

LINE & COMPOSITE" r 
KEY SHEET 

COMPROMISE 
NET 

SEE Bl7 

~ 

BAL. PX & CX EQPT. 
AS REQ. 

....___ SEE"TEL REP . 
2W TOLL LINE" 

KEY SHEET 

JKS. AT PRIMARY 
TOLL TEST BD. 

~ .................... -1 F~~~~L7.\~~i~~~~-

2W LINE 

BUILDING 
OUT NET 

SEE Bl7 

LINE BAL. NET 
SEE"TEL REP 

1----1 2W TOLL LINE" 
KEY SHEET 

-

' 

/ TERMINATING--------------------""""' 

~-) 
• • 

CHANNEL BANKS I V.F. PATCHING 
PAGES 1,2,& 3 & MONITORING 

OR COMPANDOR JACKS CKT. 
OR SUPPRESSOR, 

PAGE 3 SEE 82 

LTo J19,J20 

BUILDING COMPROMISE 
OUT NET f-<+- NET 

SEE 817 SEE 817 

r-+1>-

r--

.... 
4W TERMINATING ! I TERM CUT-OFF I 

CKT l-<t1 RELAY CKT. • . SEE "SIGNALING TOU I-+. 
SEE 817 KEY SHEET LINE & COMPOSITE" I 

I 

1000"' D-e 
SIG. CKT. L...-' >-

,___ SEE "SIGNALING TOLL ,--
LINE & COMPOSITE" 

KEY SHEET 

TO SWBD. DROP 
EQPT. THRU SW. 

PADS,JKS., ETC. 
AS SPECIFIED 

,--------------------MISCELLANEOUS CKTS.------------------""""' 

AUDIBLE & VISUAL 
ALARM CKT. 

SD-95063-01 OR 
SD-96188-01 

16 

TO C2,D2, 
G2,C7, D7 

APPLIQUE DISCHARGE 
& &ATTERY 

1--- DISTG. CKT. . f-+ \.._ 
SEE "POWER SYSTEMS' ,-

KEY SHEET 

17. 

DECENTRALIZED 
BATTERY SUPPLY 

FILTER CKT. 

SD-S909S-OI 

18 

r TO 82, F2,B7, 
H7, 8161 GI7 

4W MONITOR & 
'(_ TALK CKT. 

SD-64048-01 

19 

r TO 82,F2,B7, 
H7, BI6,GI7 

"(__ TRANS. NOISE & 
CROSSTALK VOLUME 

~---1 MEASURING CKTS. 
SEE "TRANS MEAS" 

KEY SHEET 

20 

VOICE FREQUENCY CONNECTING CKTS., THRU AND TERMINATING; MISCELLANEOUS CKTS. 

S0-63394-06 -PAGE 4 



CURRENT DRAIN 
AMPERE HOURS PER BUSY HOUR 

CIRCUIT DRAWINGS SEE 
DRAINS LIST I AND LIST 2 

NOTE 24 VOLTS 152 VOLTS 1!0 VOLTS 
NO. 

CIRCUIT TITLE CIRCUIT NO. SIG. FIL. R.R. F.B_!l PLT: PLT. F'IL. F. ~!1- PLT. 
BAT. BAT. GRO. GRO. BAT. GRO. BAT. 

APPLICATION SCHEMATIC 
12 CHAN. BANK, TYPE A2 

S0-59106·01 

MODEM CKTS. 2,4 .32_( .304 .016 

(SEE ALSO S0-59219-0I, BELOW) 3 4 .430 .414 ,016 

APPLICATION SCHEMATIC 
12 CHAN. BANK1 TYPE A21 
ARR. F'OR MSG. & PROG. 

MODEM CKTS. 50·59106·02 245 .320 304 .016 

2,46 .30$ .289 .016 

9,11 C.03 .o~ 
CHAN. CARR. CONTROL 9,12 .06! .OWl 
RELAY CKT. 

10,12 :.06e t,068 

APPLICATION SCHEMATIC 
12 CHAN. BANK, TYPE A3 

MODEM CKTS. 
24.~ .32C .3~ .016 

(SEE ALSO SD-59219-0I,BELOW) SD-59311-01 246 .3Q!l .289 .016 

34 .43C .414 .016 

CHAN. CARR. CONTROL 
9 II C.03< t.03 

RELAY CKT. 
9,12 C.061 .068 

10,1;2 c.o~ c.o&e 

APPLICATION SCHEMATIC SD-59097·0.< 2 .75 .713 .040 .040 
2 CHAN. BANK, TYPE EB 

APPLICATION SCHEMATIC 
AI & Cl CARR. PROG. TERM. 

DEMOD. AMP. CKT. .320 .308 .012 

SD-59090<03 

MOD.- DE MOD. CKT. .320 .314 .006 

REVERSING CKT. 
7 C.l8-4 .320 C,l84 .308 (11.03~ 

8 .oee .320 .088 ,308 .012 

APPLICATION SCHEMATIC 
lA COMPANDOR 

lA COMPRESSOR 
I 2 .440 .640 IA44D ,624 .016 

50-59068-01 1,3 !4.4.~ .850 ~.440 .834 .016 

1,2 IA.«< ,640 A.440 ,624 ·.016 
lA EXPANDOR 

3 IA.440 A.440 .834 .016 I .850 

APPLICATION SCHEMATIC 
50·59035·01 

2 .096 ,640 .096 .630 .010 

lA ECHO SUPPRESSOR 3 .096 .8!>0 .096 .840 ,010 

l!t2V. COMBINED FILAMENT S0-!>9219·01 
s .01 .320 0,336 

PLATE BATTERY SUPPLY 6 0.016 .305 0.321 

NOTES: A. ADO WHEN O)IEN IS HEATED BY 24V. SIG. BAT. 

I. WHEN FIL. BAT. IS NOT AVAILABLE, FIL.BAT. SHALL BE 
CONSIDERED AS SIG. BAT. 

2. 24V. REGULATED BATTERY. 
3. 24V. NON-REGULATED BATTERY. 
4. DRAIN PER EACH TWO-CHANNEL UNIT. 
5 .. IOV. FILAMENT OPERATION. 
6. 9V. FILAMENT OPERATION. 
7. RECEIVING 
8. TRANSMITTING 
9. 5KC. PROGRAM 
10. 8KC.PROGRAM 
II. CHANNELS 6 & 7 DISABLED 
12. CHANNELS 61 7, & 8 NOT DISABLED. 

B. ADDITIONAL 20MA PLT. BAT. DRAIN IS SIMPLE XED CONTROL 

CURRENT AND IS IN AMPI::RES. (SEE NOTE C) 

C. THIS DRAIN IS IN AMPERES. TO OBTAIN AMPERE-HOURS 

PER BUSY HOUR, MULTIPLY BY PERCENTAGE OF BUSY 
HOUR CIRCUIT IS IN THIS OPERATING CONDITION. 

D. DRAIN'F'OR TWO-CHANNEL UNIT. ADD .016 AMPERE-HOUR 

F'OR EACH ADDITIONAL TWO-CHANNEL UNIT. 

CURRENT DRAIN FOR CIRCUITS 

SD-63394-06 - PAGE 5 

.\ 
;I 

' . 

' 

;.J 
·t 



GENERAL DESCRIPTION 

Message Circuit Transmission 

Two-wire circuits, after passing 
through signaling and other two-wire equip­
ment as required, are connected through the 
I.D.F. to the Four-Wire Terminating Circuit. 
This circuit provides a hybrid transformer 
arrangement for properly terminating any 
derived four-wire carrier telephone chan­
nel, a compromise or line network for bal­
ancing the connecting two-wire line circuit 
pads for adjusting transmission levels and' 
building-out condensers to build out a~ 
balance office cabling. This terminating 
circuit is again connected through the I.D3. 
for connection to the four-wire voice­
frequency channel bay which provides jack 
facilities for centralized patching to the 
channel banks, monitoring on a four-wire 
basis for either or both directions of 
transmission, talking and 1000-20-cycle 
signaling on a four-wire basis to either 
or both terminals and making transmission 
and noise measurements. 

Four-wire circuits, either thru or 
terminating, also connect to these same V.F. 
Patching and Monitoring Channel Jacks of the 
I.D.F. through proper pads. After passing 
through the jacks, the circuits enter the 
transmitting and receiving circuits of the 
"A2~ or "A)" channel bank on a four-wire 
basis. · 

In the channel bank transmitting cir­
cuit, the input repeating coil presents a 
high impedance to carrier frequencies and 
acts as a low-pass filter to prevent car­
rier frequencies from passing it in either 
direction and insures a balanced circuit 
into the modulator. The signals of each 
voice channel are modulated with one of the 
12 carriers spaced at 4 kc intervals from 
64 to lOg kc. The modulator is of the 
varistor bridge type, balanced so that the 
carrier appearing at the output is relative­
ly small. The amplitude of the carrier 
supplied to the modulator is of a value 
such as to provide some load limiting actio~ 
At the output of the modulator a high-pass 
filter provides a high impedance to voice 
frequencies, and an adjustable resistance 
pad permits each channel to be brought to 
the same level and also provides a good im­
pedance for the modulator band filters. 
The crystal-type band filter selects only 
the lower sideband and rejects all other 
frequencies. 

In· the transmitting impedance trans­
formation circuit, the 12 sidebands are 
combined to form a single 60-108 kc broad­
band channel group. A compensating network, 
bridged across the common side of the modu­
lator band filter circuits, improves the 

transmission characteristic of the first 
and last channels of the groups; a fixed 
pad adjusts the level of the output and a 
hybrid repeating coil provides impedance 
matching and a regular and alternate output. 
The mid-point of this hybrid provides another 
connection for carrier program transmission 
on those banks arranged for program service. 

The 12 channels are treated as a unit 
in subsequent steps of modulation, trans­
mission over the line, and demodulation, 
.up t,o the point where they enter the receiv­
ing circuits of the far-end 12-channel bank. 

The receiving impedance transformation 
circuit provides circuit arrangements simi­
lar to those of the transmitting impedance 
transformation circuit for connecting the 
Group Demodulator Amplifier to the receiving 
side of the 12 channels. The demodulator 
band filters select the individual 4-kc fre­
quency bands for each of the 12 channels 
from the 60-108-kc range, and each band is 
transmitted from its respective filter to 
its associated demodulator circuit. Each 
band then passes through a resistance pad 
and a high-pass filter which serve the same 
purpose as the corresponding units in the 
modulator circuit. In each demodulator the 
received sideband is modulated with the 
locally supplied carrier to produce voice 
frequency and an upper sideband. The sig­
nals enter the demodulator amplifier through 
a network and an input transformer which 
provide the necessary amplitude equalization 
in each channel required to compensate for 
the distortion introduced by the band fil­
ters. Practically all of·the unwanted side­
band energy, which is above the voice range, 
is suppressed in the demodulator amplifier 
circuit. The output of this amplifier, 
which is a single-tube circuit, connects to 
the V.F. channel jacks mentioned above. 
The gain and feedback of the amplifier are 
controlled simultaneously by means of a 
rheostat located in the four-wire voice­
frequency channel bay together with the V.F. 
channel jacks. 

Carrier Program Transmission 

The "Al" and "Cl" Carrier Program 
Terminal provides for an 8-kc or 5-kc pro· 
gram channel by sin§fe sideband transmission 
over "J2", "K", or Ll" carrier telephone 
facilities. The voice-frequency program 
material is applied on a two-wire basis to 
the Reversing Circuit under the control of 
a simplex signal which is used to condition 
the Reversing Circuit for transmitting or 
receiving use, as described below. 

When operating in the transmitting 
direction, the voice signals are sent to a 

SD-63394-06 - Page 6 



gredistorting network in the case or an 
Al" terminal, or through a 5-kc low-pass 

filter to the network in the "Cl" terminal. 
The voice signals are then applied to the 
modulator either through a pad or a delay 
equalizer. The required carrier is ob­
tained from an 88-kc carrier supply bus 
directly or through a Carrier Supply 
Transfer Switch (see below) , and is applied 
to a rilter in the Modem Circuit either 
directly or through an impedance adjusting 
pad. Arter modulation the signals pass 
through a pad or delay equalizer and then 
the lower sideband is selected by a program 
band filter and, returning to the Reversing 
Circuit, is connected to the transmitting 
circuit. 

On the receiving end the signals, 
passing through the Reversing Circuit, are 
applied to the program band filter which 
selects only those frequencies in the pro­
gram range of 79.5 to 88 kc. They then 
pass through a pad or delay equalizer to 
the demodulator. After demodulation the 
program signals pass a~ain through either 
a pad or delay equalizer, through the 
Reversing Circuit to a restorer and Demodu­
lator Amplifier, back to the Reversing 
Circuit and thence through a repeatinj coil 
(and a low-pass filter in case of "Cl ) to 
the receiving voice frequency program cir­
cuits. 

A d-e simplex signal received from 
preceding circuits operates reversing re­
lays which place the Reversing Circuit in 
the transmitting condition, causing it at 
the same time to generate a 78-kc signal in 
the "Al" terminal or 81 kc in the "Cl" ter­
minal which, after group modulation, is 
transmitted over the line.for control of the 
distant terminal. The same transmitting 
condition can be obtained by plugging into 
specified test jacks. When the transmit­
ting control is released, and a reversal of 
the program channel is to be erfected, the 
78-kc or 81-kc signal received from the 
distant terminal is amplified, rectified, 
and operates relays to place the Reversing 
Circuit in a receiving condition, at the 
same time furnishing a d-e simplex control 
voltage for the circuits immediately follow­
ing the carrier link. 

When the program terminal is used with 
a channel bank on a non-associated basis, 
the transmitting leads connect through a 
pad and program high frequency patching 
jacks to the transmitting hybrid coil of 
the bank. The program signals, together 
with the message channel signals, proceed 
into the transmitting group terminal. The 
receiving leads are patched to the receiv­
ing hybrid coil of the associated bank to 
which the output of the receiving group 
terminal ~s applied. The carrier supply 

for the Modem Circuit may be obtained di­
rectly from an 88-kc bus when the Channel 
Carrier Control Relay Circuit is used or 
through the Carrier Supply Transfer Switch. 
The Channel Carrier Control Relay Circuit 
is controlled by contacts in the programHF 
patching jacks and removes or restores car­
riers rrom the message channels' modems 
when these channels are replaced by the 
program channel or the program channel is 
removed, respectively. Channels 6, 7 and 8 
are used for "Al"; Channels 6 and 7 are used 
for "Cl". The setting of a "5-8 KC Control 
Key", which is located in either the channel 
bank or program high frequency patching bay, 
determines whether two or three channels 
are switched. The Carrier Supply Transfer 
Switch, which is manually controlled, dis­
ables the replaced channels' modems and 
transfers the Channel 6 carrier to the pro­
gram modem, or vice versa, as required. 
When the message channels are in use, the 
.Switch applies a short circuit to the output 
of the 78-kc or 81-kc control tone oscilla~ 
tor in the Reversing Circ~it to prevent the 
possible introduction of a 2-kc tone into 
message channel 8 for "Al", or 3-kc tone 
into message channel 7 for "Cl". 

When the program terminal is associated 
with an "Al"- or "Cl"·type "K" Carrier Line 
Bridge, the transmitting and receiving 
leads connect to the input of the Branch 
Modulator Circuit and the output of the 
Group Demodulator Circuit, respectively. 
(See "K2" Key Sheet). 

When the program terminal is associ­
ated with an "Ll" Group Circuit without a 
channel bank, the transmission leads con­
nect to the High-Frequency Patching Jacks 
through a pad and hybrid. (See Key Sheet 
for "Ll".} 

When the program terminal is associ­
ated with the "Ll" Group Bridging and 
Branching Circuits, the transmission path 
is through pads to the relay circuit. 
(See Key Sheet for "Ll".) 

Two-Channel Bank, Type EB 

This equipment may be used with either 
four-wire voice-frequency or V.F. channels 
derived from broad-band carrier telephone 
systems which transmit rrequencies between 
250 and J450 cycles with reasonable fidelity 
to provide two narrow band width telephone 
circuits where formerly only one existed. 
The two new channels are designated channels 
"A" and "B". 

When speech currents enter channel "A", 
they pass through a voltage limiter which 
l)revents the large speech voltages from_Qro­
aucing excessive crosstalk in cnannel "BW. 
The l1miter is essentially a peak clipping 
device and has no effect on low-volume 
speech. A pad adjusts the level at the out­
put or the channel "!"transmitting equipment 
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to be equal, approximately, to the cor­
responding level at the output of channel 
"B". A low-pass filter restricts the trans­
mitted speech frequencies to the band below 
1700 cycles. 

At the receiving end of channel "A" 
another low-pass filter selects frequencies 
below 1700 cycles, and an amplifier compen­
sates for the losses introduced by the sys­
tem. 

In the Channel "B" transmitting equip­
ment a low-pass filter selects frequencies 
below 1700 cycles. These speech currents 
are modulated with a 3700-cycle signal. A 
band-pass filter selects only the lower 
sideband, suppressing the upper sideband 
and carrier. The modulator provides voltage 
limiting to an-extent which is comparable to 
that introduced by the voltage limiter cir­
cuit in channel "A". This, as was the case 
for channel "A", minimizes the crosstalk 
between the two channels. 

Thus, two bands appear at the output 
of the "EB" equipment: one, from approxi­
mately 200 to about 1700 cycles, and the 
second from 2000 to about 3500 cycles. 

At the channel "B" receiving end, the 
signals pass successLvely through a band­
pass filter, a pad, a demodulator, and a 
low-pass filter to an amplifier which com­
pensates for the loss in the equipment or 
channel "B". 

lA Compandor 

The "lA" Compandor provides a means of 
reducing the effect of noise and crosstalk. 
It operates at the ends of rour-wire tele­
phone circuits. 

One compandor consists or a compressor 
at the transmitting end and an expandor at 
the receiving end on the same side or the 
circuit which provide, respectively, com­
pression and expansion in a ratio of about 
2 to 1 for changes of input which are rela­
tively slow. Either or both sides or the 
circuit may be equipped with compandors. 
In the latter case, which is the usual 
arrangement, cross control may be provided 

between the expandor and canpressor at the 
same end of the circuit to improve the re­
turn loss or the circuit. Monitoring and 
talking racilities at the compandor bay may 
be employed by patching between the moni­
toring jacks and a rour-wire monitoring and 
talking Circuit. 

"lA" Echo Suppressor 

The "lA" Echo Suppressor was designed 
for general use in suppressing echoes on 
four-wire or two-wire voice-frequency cir­
cuits, or on carrier channels. This cir­
cuit differs from earlier models in several 
important respects. Among these are the 
following: 

The two sides of the suppressor are 
difrerentially interconnected, making its 
oprration dependent upon the difference 
between the speech levels in the two direc­
tions of transmission. This provides pro­
tection against false operation by echoes 
or noise, and also permits the listener to 
break in more easily on the talker and take 
control or the toll circuit. The suppressor 
may be located at circuit terminals as well 
as at intermediate points. Also, the sup­
pressor is surriciently sensitive to permit 
its application at low level points. The 
above two features permit its use on car­
rier channels. 

The suppressor is in series with the 
toll circuit instead or being bridged 
across it. The suppression loss is applied 
by balancing a hybrid coil inserted in the 
transmission path. 

Current Drain Data 

The current drain data is to be used 
in determining the size or the toll power 
plant and the power leads. These data 
shall be used in all cases except ror those 
deviations specirically authorized by the 
Bell Telephone Laboratories, Inc. in accord­
ance with the routine procedure covering 
special practices. 

The drain given £or each circuit repre­
sents the average throughout the busy hour 
for ~11 equipment shown on that circuit. 
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Drawing No. Descri:Qtion Location Drawing No. DescriEtion Location 

SD-55553-01 Individual Alm. for Dl *SD-59106-02 "A2" Channel Bank, E3 
24V and lJOV Arranged for Carr. 

Prog. Transmission 
SD-59031-01 lA Echo Suppressor KlJ 

Ckt. SD-59219-01 l52V Combined Fil. D7 
& Plt. Bat. Sup. 

*SD-59035-01 lA Echo Suppressor Jl3 Ckt. 

SD-59040-01 lA Compressor Ckt. HlJ *SD-59311-01 "AJ" Channel Bank A8 

SD-59041-01 lA Expandor Ckt. 013 SD-59312-01 "AJ" Modem Ckts. BS 

*SD-59068-01 lA Compandor FlJ SD-59329-01 VF Patching Jacks Ckt. B2 

SD-59087-01 Demod. Amp. Ckt. 08 SD-59330-01 VF Patching Trunk Ckt. Cl 

SD-59088-01 Prog. Modem Ckt. I8 SD-59428-01 Chan. Carr. Control HJ 

SD-59088-02 18 
Relay Ckt. 

Prog. Modem Ckt. 
SD-64048-01 4W Monitor and Talk Jl9 

SD-59089-01 Reversing Ckt. HB Ckt. 
(For "Al") 

SD-64303-01 VF Patching Jacks B2 
SD-59089-03 Reversing Ckt. HB Ckt. 

(For "Cl") 
SD-64304-01 4W Terminating and Bl7 

*SD-59090-03 "Al" and "Cl" Carr. F8 Low-Pass Filters 
Prog. Term. Ckts. 

SD-59095-01 Decentralized Bat. Jl8 SD-64307-01 Individual Alm. for D) 
Filter Ckt. l52V Bat. 

*SD-59097-02 EB Channel Bank Al3 SD-95063-01 Audible and Visual Jl6 
Alm. Ckt. 

SD-59098-01 :noo Cycle Qsc. Ckt. 015 
SD-95112-01 VF Amp. Ckt. Cl2 

SD-59105-01 "A2" Modem Ckts. BJ 
SD-95137-01 4W Terminating Ckt. Bl? 

SD-59105-02 "A2" Modem Ckts. FJ 
SD-96188-01 Audible and Visu~l Jl6 

*SD-59106-0l "A2" Channel Bank A3 -. A1m. Ckt. 

*Application Schematic 
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