CIRCUIT DESCRIPTION

‘TRANSMISSION SYSTEMS DEVELOPMENT DEPARTMENT

COMMON

CHANGES
B.. CHANGES IN APPARATUS
B.l Superseded
1 - %i (e

Superseded by
1 - Var (CRL)
456

P.. DESCRIPTION OF GIRCUIT CHANGES

D.1 The title of the drawing was changed.

It formerly read:
COMMON SYSTEMS
"O" & "ON" CARRIER TELEFHONE
0Bl, 0C1, OD1, & ON1
GROUP TRANSMITHING CKT

BELL TELEPHONE LABORATORIES, INCORPORATED:
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te 204 was added to specify
3th of resistor (R5).
limiting this eircult to
, §§?i§inal use were changed
earpler terminal use,

ngs, no change.
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CIRCUIT DESCRIPTION
TRANSMISSION SYSTEMS DEVELOPMENT DEPARTMENT

CHANGES
B. CHANGES IN APPARATUS
B.l Added {Optional)
1 - Plug, 3934
D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Fige 2 was added to cover B.l above.
Ds2 Note 106 was added. x

D.3 Voltages shown for terminals 12 and 8
were ~20V and -40V only respectively.

Reference to "ON": equipment was added
to connecting infam%ica.

Hote 131 was revised to include ;rsfsr#
enca to PONW,

List number of (OUT) jack is coppected
to conform with ED drawing.

Connecting circuits have been brought
up 0 date. )

Db
D.5
Db

B.7

41l other headings under Changes, No change,
1. PURPOSE OF CIRCUIT

1:,1 This circuit provides mqme{ COnVer=
slon of the transmitted channel free
quencies {180-196 k¢) to either the low group

band or bigh group band of the OB, 0C, or
OD System. The group frequencies are then
smplified to the §m§§r level apd applied
through associated ters to the Zewire
transmitting medium. The transmitted group
frequencies for the 0B, OC, snd 0D Systems
are listed below: .

High Group Low Group

System Band Band
0B 60 « 76 ke 0 = 56 ko
0c 100 = 116 ke ,g- 96 ke
op 140 - 156 ke 120 w 136 ke

A controllable amount of noise is generated
and injected, through the frame wiring, into
the transmission path of the sssociasted re-
celving group unit. o

2. WORKING LIMITS
2.1 Nona.

Printed in U. S. A.

‘342 Generates noise which is introduced into '

" 34b Provides mesns for mea

¥acuum tube heaters on the asseciated Receive |

e

e

CD=95153-01

Issue 9D

Dwg, Issue 10-D
3«1 Converts the frequencies received from f
. _the channel units (180196 ke) to either|
the low group band or the high up band of
the 0B, or OD Systems by lating with i

the mggew&r oscillator. »

the transmission path of the associated 4
receiving group unit in order to mask intele

ligible croastalk,

343 Provides either fixed or adjustable | i
j,%lifisagiaa for the modulated signals 1
in the OB A

suring the space
- eurrents of the amplifier tubes, o

# 3

3.5 Provides connection to a =20V source of i
 woltage for operation of one of the N

5

ing Group Unit,
4. CONNECTING CIRGUITS

4el Ol to Nl Group Receiving Ckt, =
' $D-95152-01, P

01 Terminal Group Gaéﬁ.later & ONL
Qrpe Osc, Ckt. = SDwG5154m01,

N1 & O Channel Ckt. = SD-05118-0L.

Ol & ON1 Twin Chennel Carrier Ckt. =

Application Schematic for "OL" & wWoN1w
Carrier ?ér&iﬁa; = BD«95] 5001,

Application Schematic for "ONL™ Junc-
tion = G¥pe 1 » SU-95196w01,

dpplication Schematic » For "GN1' Junce
tion » Grps, 2& Jor & 5 =

L2
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- 8D=95197-01, -
CRIPTION OF OPERATION

o1 a modulator, low-pass filter, noise
generator, and an amplifier. This circuit
becomes elther High Qréas transmitting or
Low Group transmitting o
System depending on application of the

8¢

ator eirouit., is unit when
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' §;§ The group ’framtziag eireuit consists ¢

the 0B, 0C, or 0D .
gﬁ%gf oscillator freguency of the Group il
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assoclated with the Group Oseillator eireuls,
Twin chapnel carrier circuit, and the Group
Recelving circuit constitubes the terminal
group sgulpoent,

6. NOISE CENERATOR
6.1 O©0B1, 0ClL, 0Dl & ON1 Terminals

: The noise generator consists of ‘s neon
lamp {RT} used to generate thermal noise
and a variable gain noise amplifier (V1) %o
obtain the proper noise voltages. The
noilss output is connected e terminals on
the unit plug, and is injected by frame
wirlng into the transmission path of ths
associated recelving group unit. The thare
mal nolse generated in neon lamp (RT) is
coupled to the grid of (V1) through
coupling condenser (Cl1l) and grid return
resistor (R9). D.C. voltage necessary for
operating the neon lamp (RT)} is applied
through resistor {R17). The noise voltages
are amplified by vacuum tube (V1) and ap-
plied to terminals Gek of transformer [T5).
Resistance (RR21) provides the required level
end output impedsnce for bridging the noise
cutput gt%rmiﬁais 1=3}) of [75] across the
transmission path of the zssociated recsive
ing group unit, Resistance {R10} by-passed
by condenser (C6) provide cathode bias for
the tube while resistance (R1Z) and condenw
-ser (C8) provide plate fil%ériﬁgg The plate
is fed through terminals 4 and 6 of trans-
former (T3} and the screen through the
{NOISE) potentiometer. The screen is placed
at a=¢ ground potential by condenser (07).
The gain of vacuum tube (V1) is varied by
the %§§Z$§§ potentiometer which controls
the amount of sereen potentizl.,

6.2 ON1 Junction

. In the ON1 junection the noise generator
is not used. The wacuum tube is fsﬁiagsﬁ by
the shorting plug which completes the
heater circouit,

7. MODULATOR AND LOW-PASS FILTER

7-1 The signel frequencies [180-196 ke) re-
celved from the output of the channel
units are fed into a doubls balanced modus
lstor consiating of repeating coils (T1)
and (T2) and varistor (CR1l)}, condenser
(Cl4) provides impedance and transmission
sorrection for repeating coil (Tl). The
carrier supply for the modulator 1s obbained
from the group oscillator cirouit and is
introduced gt the center taps of the {TL)
and (T2) repesting coils., The resulting
carrder currvent flow from this source is
longitudinally through the two halves of the
asacciated windings on {T1) and (T2} vwia
the appropriate sectlons of the varistors.
These sections are respectively 1, 2 and I,
5or 2, 3 and 5, 6 on alternate halves of
the carrier supply freguency ovoie, The
impedance of the palrs of veristor disks

FPage 2

is thus made alternately low and high st
the carrier rate by virtue of a proparty of
the wvapistor. The impedance switching ace-
tion results in the control of the direction
of signal current through the disks, Upper
and lower sidebands as well a2 other modu-
lation products are generated by virtue of
the non-linearity of the impedance versua
voltage characteristics of the varistor.
Since this is double balanced modulator eon-
s%éer&hie reduction is obtained in the flow
of:

{1} Input signal currents in the output
cireunit. ‘

{2) Carrier frequemcy currents in both in-
put and output circuits.

{3) Certain orders of modulation products
from the inpus elreuit,

{4) Certain other orders of modulation
products from the output circuin,

Of the modulation products produced by the
varistor the lower sideband is selected ,
by the filter (FLl). Filter (FL1) is a low
pass Tilter desiged 5o attsnuate free
gquencies above 156 ke and will pass ths
lower side band product of the channel fre-
quencies (180-196 k¢) modulated by the care
rier oscillator for the OB, 0C, and OD
Systems. The following table glves the re=-
guired carrier frequencies and the high and
low group bands selected by Filter (FL1)
for the OB, 0C and 0D Systens.

Carrier Lower side band
Systen Freq. selected by (FL1)
Fou croup 23 10 - 36
ow Group 36 ko = 56 ke

High Group 256 ke 22 = 76 ke
0¢

Low Group 276 ke 80 = 96 ke

High Group = 206 ke 100 ~116 ke
oD

Low Group 316 ko 120 =136 ke

High Group 336 ke 140 =156 ke

The output of filter {?Lig is applied to
the Input transformer (T3 through a low
loss pad composed of Resistors (RL6) and
(R11), The pad in conjunction with re
sistor (R1), connected across the high
side of {¥3§3 provide & suitable terming
tion for low pass filter {FLl1).

B, AMPLIFIER

8.1 The amplifier circuit is a tWosstage
feedback amplifier sploying hybrid

fesdback on the output and series faad~

back on the input. The feedback cireuit

is arranged to provide the amplifier with

sitber fixed or adjustabls amplifiecation

owsyr the OB, 00, and OD rangs. Ths signals
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received from the modulator low-pass filter
{FL1) are stepped up by input transformer
%?3; and applied to the grid of vacuum tube
V2)., Resistance (R1l) provides the termi-
nation for the high side of transformer
(T3)s Bias for vacuum tube (V2) is provided
by resistance (K2), while resistance (R3)
and condenser ((2) §ravide plate filtering.
The output of the plate filter is fed
directly to the secreen, and condenser {cr)
places the sereen of {%2} at a«~¢ ground
potential. Plate voltage is fed to the
tube through retardation coil (Ll}. The
vutput afu%?é) is impedance coupled to
the prid of the Z2nd stage
of retardation coil iLi?, condenser (Cl),
and grid return resistance (R5). The
plate of the 2nd stage (V3) delivers the

{V3) by means

~ signals to the output through output

transformer (T4) whose high side winding
is arranged to provide hybrid feedback,

. The signal voltage appearing across termie -
nal 5 and ground is fed back to the
cathode of (V2) through resistance (R7)
and condenser {C5). Condenser (C5) blocks
the d-c voltage, present at terminal 5 of
(T4), from the low resistance path %o

The feedback or "Beta™ ecirecuit

ground,
gain of the amplifier and

gontrols the
includes:

(&) The hybrid winding of transformer
{T4) and resistor (R8) which is the
terminating network for the hybrid transe
former. Hesistor (R8) in conjunction
with the ratio of the turns on the high
side of transformer (T4), and the stepe-
down ratic of transformer (T4) determine
the output impedance of the amplifier,

{b) Resistances (R7) and (R2) (and any
resistances shunted across (R2))
form a ?ﬁit&g@ divider which controls
the amount of voltage fed back to the lst
stage, in series and out of phase with
the signal voltage applied to the grid of
{V2). 'For a fixed amount of amplifica-
tion "i" wiriog is used and resistance
(R2) is shunted by resistance (Rk), (R13),
and {il4}. Proper strapping of these
resistances is used for manufacturing ad-
Justment of the amplifier gain. For ad-
Justable amplification, "Y wiring is
used and resistance (k2) is shunted by
reslstance (K18) in series with the (DUT)
potentiometer. The (OUT) potentiometer
thanges the amount of voltuge fed back
and therefore the gain of vhe awplifier.
Condenser (C3) blocks any of the det
sfaee surrent of vacuum tubs {V2} from
flowing through any resistances shunting

(B2) and thus prevents a change of bias

BLLL TELEPHONE LABORATORIES, ING.
DEPT. X210-ACYV-PGE-XB '

e ey v

#

wh+ * the strapping is changed {wgw
wiring) or when the (OUT) potentiometey
is varied{ ™" wiring).

8.2 Resistance (R6) provides bias for
» vacuum tube (V3), D-c voltage is
fed to the screen of (V3) through re-
tardation coil (L2} and resistance (Rr&).
Condenser (C4) provides a-¢ ground for
both the sereen of (V3) and ene side of :
resistance (R8). Retardation ecoil (L2)
prevents an a-¢ short across the feeds
back path, Dw-c voltage is fed through i
retardation coil (LX), and the high side .
ﬁiﬁ@in% of transformer (T4) to the plate '
of {V3). Resistance (R15) in series 3
with condenser (C10) provides for cor- :
rection of the high frequency 13 phase,
Condensers (C9) and (C1l3) provide for
correction of the output impedance, Cone
denser (C13) will also be bridged scross
the low winding of transformer (T4) by
connection provided on the OBl Terminsl
Frame as indicated on the application
schematic for OBl Carrier Termiinal,. ' This
connection is not provided for on OCL

and OD1 Terwinal Frames, L

8.3 The space currents for each stage

can be determined by voltage measure«
ments between test jack %KS} ground
for the lst stage and betwesn test Jack
{X3) and ground for the 2nd stage, Ane
other test jack (OUT) is connected to
terminal 1 of output transformer (T4) and
is used to measure the output signal level
that is applied to the directional bande
pass filter (transmitting section) located
on the Group Receiving circuit unit.

9. FILAMENT CIKGUIT i

9+1 The filament supply is ebtained from
& «4LBY office battery., 4 resistance,

external to this cireuit drops the voltage

to approximately =4OV, ) ,

9+ For "O1® and "ONLY Term. = Grp Trag
Units the filaments of vacuum tubes

{V2) and (V1) are operated in series from

the «L0V sup }g while the Ffilament of

vacuum tube f?’{

vacuum tube (V3

-i8 operated in seriss with
of the associated Group

Receiving eircuit, the connection

the two units being made over the =20V

lead. (Clz) connected across the heater

of vacuum tube (V1) reduces the filament

battery erosstalk,

9.3 For OHL Junction ﬁr§, Trsg, the filaw
ments of (V2) and (V3) ars agsrating
=4OV supply while pins

shorted by the shorting

between

it serids from the
3 and § of (V1) are
plug.
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