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CHANGES .
D. DESCRIPTION OF CIRCUIT CHANGES

‘P.l Leads of [RTLl) Thermistor were reversed
to agree with the equipment drawings.

411 other headings, no change.
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CIRCUIT DESCRIPTION , CD=95130-01
 PRANSMISSION SYSTEMS DEVELOPMENT DEPARTMENT Tesue 1
' ; Appendix 6D

Dwg. Issue 7-D

o | N1 CARRIER TELEPHONE
| HIGH GROUP RECEIVING CKT.

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES
D,1 The rating was changed from

- o "A.T.AT.Co. Provisional® o
i N #h T&T.Co. Standard®.

All other headings, no change.
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' CIRCUIT DESCRIPTION
Dug. Issue 6-AR

. TRANSMISSION SYSTEMS DEVELOPMENT

o o | COMMON SYSTEMS
f . | #1# CARRIER TELEPHONE
: | HIGH GROUF RECEIVING CKT.

PR ~ | B. CHANGES IN APPARATUS
B:l Added -

: I - Res. (RL) 200 ohm K8-13490, %1
1 - Cond. (Ck) 470 MMP KS-13365, L1

411 other headings, no change,
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= CIRCUIT DESCRIPTION N CD-95130-01
TRANSMISSION SYSTEMS DEVELOPMENT DEPARTMENT " Jssue 1
; P Appendix 4B
! Dwg. lssue 5-B
g S : COMMON SYSTEMS

i : ' "N1" CARRIER TELEPHONE

HIGH GROUP RECEIVING CKT.

W

' CHANGES

 B. CHANGES IN APPARATUS ' D.2 Circuit Note Change
ST " B.1- Superseded . Superseded By - ‘ .

A : To clarify note 104 the following
. 1-Filter (FL2) 1-Filter (FL2)  was added, "To incresse gain first re-
: » T 1678 1670 move strap across R10, for additional
SN RILS = gain remove both straps.”
= "D. DESCRIPTION OF GIRCUIT CHANGES '

S - Del PAY and "BY option are edded,

"4A" option only was previously

~ shown and not rated "Mfr. Disc.” Ai!. other headings, no changs.
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CIRCUIT DESCRIPTION ‘ - £D-95130-01
Appendix 3-A

SYSTEMS DEVELOPMENT DEPARTMENT 5 : Issus 1 -
) Dwg. Lssue Led -

COMMON SYSTEMS
»y1® CARRIER TELEPHONE
HIGH GROUP RECEIVING CET.

CHANGES ‘ " The inductance of the (L3) revard is

" now given &s 2?.3 ph {instead of 24)
B. CHANOES IN APPARATUS and of the (L1) retard as 4.5 shiin~
stead of k) .
B.1 Removed Replaced by
D.2 Terminals 1 and 2 on the {RT1)
1~ Cond. (C8) 1 - Cond. {C8) thermistor were imterchanged.
100 ppf 001 ol
K5-13565,1L1 ¥S-14138,11 © D.3 Note 103 previously read:

1= Cond. (C11} 1« Cond. {C11l) "Normally furnish "X¥ Wiaﬁ‘
01 nf 0.1 af Provide "Y" wiring when circult is
KS=14141,12 KS-1L14L 12 used in switching circuit and for eir-
_ - cuit maintenance.”
B.2 Added

1 - Cond. {€3), 0.1 nf, KS-13814, D.L A-¢c grounding of the longitudinal
110 - power supply lead is provided by
means of added condenser {C3).
D. DESCRIPTION OF CIRCUIT CHANGES

D.,1 The value of resistance {R32) has
been corrected to the preferred
figure of 90.9 ohms instead of 90.3. A1l other headings, no changs.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 2540-ACV-PGE-GJ
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GIRCUIT DESURIPTION
SYSTEMS DEVELOPMENT DuPARTMENT

Cb=95130-01

Isszue 1
Appendix =4
Dwgs Issuse 3J=i

ComOn SYSTEME
"H1® CARRIER TELEPHONE
HIGH GROUP RECEIVING CET.

CHANGES

B. UBAKRGES I APPARATUS

Removed a§§§aéeé By
2138 Rep. Coll 213D Hep. Coil
(T1) o (Tl

Ps DESCRIPTION OF CIRCUIT CHANGES

Dol Terminal numbers on {T3), (T4) and
{(T5) tranaformers were made as
follows:

On (T3) & (T5) i was shown as

2
¢ :

On (T4) 3 2
L 3

g L

s

D2 A numbsr of resistance valuss wers

R 9) was 260 ohms
R13) ® &50 =
R17) ® 136 *®
R21 ® LO00 W
R32} ® 90 %

De3 Value of resistancs (R15) was cor-
rected to 43.2 from 4.} shown on
previous issue.

Dok Code KS-1427%,L1 of (SLOPE ADJ)
switeh (51) has been added,

Ds§ Note 105 was modified, It previ-

ously-réead: Use nar wiping for
normal mmplifier operation. Installer
shall run "I® wirin§ when customer re-
quires excess amplifier gain.

De6 Reference to "200 type terminal®,
was removed from resistances
{R28) and (R29).

changed to agree with RMA standards, All other headings, no changs.
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T0 BE USED AS AN ORIGINAL
 THE HAWTHORNE PRINT SHOP

CIRCUIT DESCRIPTIUN
SYSTEMS DEVELOPHENT §§?§§?§§§§

CD-95130-01
Ap;azazxig% i
Dwga hsas 2=4

RHL¥ §§3§§§§ ?§£$?§§§3
HIGH GROUP RECEIVING CKT. .

CHANGES
B. CHANGES IN APPARATUS

B.1 Removed

8850 ehﬁ é%§i Res, Egﬁﬁﬁ

5000 " R21)

L. " ﬁ ®  (R16)

50 n° ® % §§131

s00 ® ¥ " (Riz
B,2 Added

650 ohm 145A Res. (R13)
D. DESCRIPTION OF CIRCUIT CHANGES

.01 Location of resistance (R23)
changed.

0.02 Inductance value of (LZ) retard
was 32 MH. ,

D.03 Terminal numbering on (Th) output
transformer ehanga&;

D.OL  "X" and "Y" wiring simplified.

D.05 Chassis grounds EL, E2, and E3
added.

BELL TELEPHONE LABORATCRIES, INC.

DEFT. 3540-RAL~PGE-BP

Printed in U. 8. A. | BT

Replaced by

20000 eha 1454 &ss‘ {R22)
4000 " {R21}
35 Q ] s §§36§
53 won ®  (R15)
180 # n v {Rl2)
180 w oo ®  {R1l4)

D.06 (L3) retard coil coded.
0.07 %?IL ACT) test jack designated

Y

D.08 (81] switch éesigaa&ien was
&323?33

0.09 Hote 103 read:

Use 78" wiring for normal a&?ii*

" fier operation. Use "IV wiring where

6 db excess repeater gain is required.

B,10 lote 202 added,

0,11 The field gain adjustment former
rovide g 531 }j §§13 is ¥

now obtained frem R12} snd {(R1&4).

411 other headings, no change,
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CIRCUIT DESCRIPTION
SYSTEMS DEVELQPHENT DEPARTMENT

. Dwgs Zssue 1

"N1” CARRIER TELEPHONE , s

HIGH GROUP RECEIVING CKT.

1. PURPOSE OF CIRCUIT

1.1 ‘i‘?&ﬁ aérggit i}ggiﬂﬂ Sgﬁliﬁ.gan_
' tion of fi Eroup irequency
band {164-260 ke) ree ’ﬁ%ﬁé from the
. cable. After amplification the sig.
nals pass to the channel units. A
rt of the output sipgnal is wg%:ﬁaé
g: & supplementary amplifier, the
rectified to furnish the operating cur-
. rent for an external carrier alarm re-

© lay elrcuit.
2. WORKING LIMITS

: g(i ﬁm‘
"3. FUNCTIONS .
+01 Amplifies the high group frequene
’ %agé'rééei’f@ frig g{i& , %&ﬁii

for transmission to the associated chane
nel units, . . :

3.02 When required, provides flat

gain regulation by means of a
thermistor in the feedback path of ths
receiving amplilier.

+03 Provides means of obtaining a
6 db excess gain in the receiving
. amplifier when required,.

3.0k Provides means of selecting, in

the receiv amplifier one of
three different values for the equalise
ing slope of the repeater characteris.
tic in order to compensate for the line
residual slope.

" 3,08 %ngmésfesa a fixed squalization

33% Amplifies and rectifies & part of
A the recelving amplifier output by
;ngaas of a supplementaryamplifier and
réactifier to supply d-e current to an
external carrier alamm relay circuit,

,3+07 Provides means of supplying nega=
: tive voltage to an adjacent ree
. peater station when reguired. The

- positive voltage is supplied thro

g;i;e gsgc&a&gé low group transmitting
cireulit.

3.08 Provides means of measuring tube
space currents.

L. CONNECTING CIRCUITS
4.1 Channel Unit Cireult - SD-95118.01

Printed 4n U. 8. A.

i
L.2 Application Schematic for
Terminal - SD<95121-01 :
he3 Low Oro o Transmitt: Ciroult, =
$D-95129-01 e :

DESCRIPTION OF OPERATION
5. GENERAL

izer, recelvingamplifier, and carrier
alarm amplifier~rectifier. With an .
associated Low Oroup Transmitting eifs
cuit it constitutes the terminal group
equipment. 5 S S

6.

’geﬁsgiaggi s%—};ﬁt ?i%éi %

AND EQUALI

- Bignals received from the cable ;tsg
through the step-up repeating coil (T1).. .
The mid-point of the primary of this .
coil is stmgsacsé to transmit power over
the line, ngitudinal voltages are :
suppressed by the retardation coil (Ll)s
An impedance improving condenser (Cl) ig
shunted across the secondary of coil (Tl)s
Following the coil the band-pass filteri .
combination (FLl) and (FL2) passes the.
desired frequencies required in the hi
group band to equalizers (EQl} and (EQ2],
iy Pt Pl b v v o B Mo I
equalization, either to partially compéns
sate for the pre-equalization introduced
at the distant transmitting terminal
when the total number of repeater sees
tions is even, or to complete the basie
equalization for an odd repeater section.
From the equalizer the signals pass to
the primary winding of the amplifier ine
put transformer (T3}, :

7. RECEIVING AMPLIFIER CIRCUIT

The amplifier circuit is sssentially
like that of the low-high repeater ex-
cept for the slope adjustment network.
The signal received from the equalizers
(EQL) and (EQ2) of the input circuit is
stepped up by input transformer (T3).
Hesistance (R6) provides a suitable ter-
mination for the coil. The high winding
of the transformer is connected directly
to the control grid of tube (V1) and »
through resistances (R7) and {R8) te the
cathode of the tube. Resistance (R8),
by-passed by condenser {C6), is the cathe
ode blas resistance for tube (V1}.  Rew
sistance (R7) provides a d-¢ path for
the grid bias of high enough impedance

*
H
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UD-95130-01 ~ ISSUE 1

so 88 not to affect the imput series
fesdback across which 1% iz shunted.
The first stage or vacuum tube (V1) ia
impedance coupled to the sscond tube
{V2) by means of retard ecoil (LZ), con-
denser (08}, and grid leak resistancs
{R19}. The plate of the second tubs
{V2) delivers the amplified signals to
the channel units through output trans-
former (T4). The hybrid coil arrange-

ment of the output transformer (TL) with

resistance (R21) provides the feedback
dt the output which i3 connected to the
input series feedback circuit through
the "Beta®™ circuit. De-¢ insulation la
provided by condensers (C5) and (C9).
This "Beta" circuilt controls the gain
characteristic of the repeater and in-
cludes:

{a) Thermistor (HT1l} or resistunce
{R22} which controls the basic
gain of the amplifier. When regulation

is required the thermistor is used.

Its resistance varies over & wide range
with small changes in smplifier output
level so that the amplifier ocutput is
substantially constant for relatively
large changes in amplifier input level.
Condenser %G}i} provides de-c insulation
to prevent excessive voltage between
the thermistor element and its heater.

{b} The inductance, condenser, resist=-
ance parallel combination (L3},

232} and (€10}, (BL5}, or (H16} and
R17}, (R31}), or {(R32} which determines
the frequency characteriatic of the
amplifier. The (SLOFE} switch selects
the suitable element combinstion to
provide three different slopes (A], (B)
or (€} of the characteristic to correct
for reslidual line slope.

{e}  Hesistances (K9} and (RLO}, (H12)

: and {R13) which provide 2 voltage
division setting ths feedback voltage
inserted in series bestween the cathode
and the grid of tube {Vi} thus deter-

mining the gain of the amplifier. [(RY)}
and {H10) provide faétﬁfi gain adjust~
ment, and (R12} and (R13) field adjust-
ment .

The plate power sag§§§ is introduced

through resistance (R23) with filtering
gondenser (C12) necross the supply. The
plate and screen currsnt for the first
stage is supplied through reslstancs
{R18), Condenser ((7) provides a screen
‘by-pass, the glate being fed through re-
tard coil {L2}, The plate and screen
supply for the second stage pasges
through retard coil {LL), the screen
belng supplied through resigtance (H21)

. with condenser {C9) providing screen-to=
cathode by-pass, ond the plate being
fed through output transformer {Th).

Page 2

Retard eoil [LL) prfevents an a-g short
across the fesdback path thro con=
denser {(012). Hesistance {(R20] is the
cathods bias resissance for tube (V2).
The space current of the first stags

¢can be determined from measurements
between test jacks [FIL ACT 5 and 6) and
for the second stage between test jacks
{3 and L}.

8. CARRIER ALARM AMPLIFIER AND RECTIFIIR

This amplifier-rectifier circuit
supplies d-c operating current to an
external carrder alarm relay to provide
an indication of system failure in the
event that the transmission path is in-
terrupted. Signals received from the
secondary 61 output transformer (T4)
are applisd to the control grid of tuba
{V3} through grid liniting resistance
{R24} and to the cathode through re-
sistence {H25). IResistance (R25), by- |
passed by condenser {Cl3), is the cathe
ode bias resistance for tuba {V3). The
plate of tube (V3) delivers the ampli-
fied signal to the primary of repeating
coll {T5}. The plate and sersen sgg ly
is furnished through resistance (R ?
with condenser [014) filtering this
supply and providing screen and plate
¢ircult by-pass to cathode. The screen
is fed direct 4and the plate through the
primary of repeating coil (75}, Signals
from the secondary of repeating coil
{T5} are rectified by the full-wave rec-
tifier (CR2}, made up of four germanium
varistors, to a d-c current suflficlent
to hold operasted an external relay in
the carrier slarm lead circuit. Con-
denser (C1l%) serves to filter from the
carrier alars lead, any a-¢ currents
passing the rectifier ¥§§2}, and also
charges to the peak voltage of the oute
put of the rectifier to hold its output
voltage constant. Should a8 failure
oceur in the transmission path, the oute
put of tube {V3} will becoms negligible
and no current will be rectifisd by
{CR2} removing the d-c from ths carrier
alarm lead. This will cause the ex-
ternal carrier alarm relay to release
and provide imiication of system fail-
ura. The space current for tube (V3)
can be deternined from measuring between
test jacks {(FIL ACT 4 and 2).

9. FILAMENT CIRCUIT

The filament supply is obtained
from an office LB-volt battery through
a resistance, external to this circuit,
dropping the voltage to approximately
L0 volts. The heaters of tubes (V1]
vz}, and {V3), peralleled, are in
series with resistonce {H30) which is
shunted by the series combination of
rheostat {(H27) and reui-tances (H28}

A
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and ({R29). The drop across the latter
provides the heater voltage for thermige-
tor (RT1) when used. Rheostat (R27)
provides the reguired current adjustment.

The grounded end, mid-point, and
negative end of the filament string are

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3540-CBH~PGE~GJ

externalig,eennsetsd to test jacks
(FIL ACT 1, 2 and 3) on the associlated
Low Group Transmitting eircuit. - The
reduction in heater current for fila-
ment activity tests is obtained by
bridging & suitable resistance across
test jacks (FIL ACT 2 and 3}.
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