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" CIRCUIT DESCRIPTION

CD-95118-01

TRANSMISSION SYSTEMS DEVELOPMENT DEPARTMENT Issue 15B

Appendix 1B

Dwg Issue 28B

COMMON SYSTEMS

"N" "O" & "ON" CARRIER TELEPHONE
N1, 01, OWl & ON2 CHANNEL CKT

CHANGES
D. DESCRIPTION OF CIROUIT CHANGES

{(2) 3.17 Application Schematic Por
Combined Carrier Terminal And
E-Type Signaling Bays - 8D-07034.01

- Dl Under 3. Connecting Cireulits, the

following changes were made:

D.2 The lead between (V102) and (7102) was
(a) géiéﬁzg 3.1%, 3.21, and 3.22 vere ldentified as lead "A", and the VF
) output palr between terminalas JA and PA were
(b} 3.16 and 3,17 were added as follows: identified as leads "B",
(1) 3.16 Application Schematic For D.3 Note 114 was added to cover D.1,

Shop-wired Terminal Bay -
8D-97031-01

All other headings, no change.
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CIRCUIT DESCRIPTION _
TRANSMIBSION SYSTEMS DEVELOPMENT DIPARTMENT

| £P-95118-01
Issue 158
Dwg Issus 278

=

- COMMON SYSTEMS .
"N", "O", & "ON" CARRIER TELEPHONE
N1, Ol, ON1, & ON2 CHANNEL CKT

SECTION I - GENERAL DESCRIPTION
1. PURPOSE OF CIRCUIT

1.1 This cireult provides a means. of modin
lating 2 volce-frequency channel to a

cposition in the carrler~-Irequency range for

trangmission over a high-freguency medium,

and, inversely in the receiving direction,
1t reconverts the carrler-Irequency signal

down %o the volee-frequency range,.

1.2 Before modulation of the volge signal, -
the volume range i1z compressed, After

demodulation in the recelving direction,

the compressed volume range ina expanded %o

restore 1t to the eoriginal range. The volce

signal is then amplified.

1.3 Automatic gain contrel of the received
sipgnal 1s provided on N1 carpier,

1.4 No regulation is provided in the O or

ON channel unit., Regulation for the o
and ON ecarrier terminal 18 provided by the
twin-channel unit and the recaiving group
unit,

1.5 Means sre provided to %grminatekthe
clreult on a 2-wire basis, when
required, (See Section III, 2.109.)

1.6 Bigreling is obtained through inter=
ruptlon by de signal control of a
2700~cycle tone which is added to the voice
channel before modulation, and which is nops
mally on when the channel is 1dle, The on
or off conditlion of the 3700~cycle tone is

retranslated into de indleatlons at the
recelving terminal,

© SECTION II - DETAILED DESCRIPTION
‘1, GENERAL

1.1 N1 carrier

1.11 The channel unit is made up of three
subagsemblles which are assembled
together and interconnected by means of
plugs and Jacks mounted on the subassembliesn,
ne gubasgembly consists of elther a oome
pressor with bullt-in, optlonally wired, .
~wire terminating elrcults, or a comprassor
without a d-wire terminating eircult, This

subassembly (Fig. 1 or 7) plugs in the second
. one (Fig. 2) which in turn plugs in the third
(Fig. 3, 6, 8, or 9), on which 1is mounted the

<

Pilug providing the external connections of

“he channel unlt when inserted in the socket
©n the terminal mounting bracket, Pig, 3,
G, and 9 have been rated "Mfr Dise."

: ’ §°
Printed in U. S, 4. Pagein

Fig. 8 ie now rated "Standard”, The .
expandor and the transmitting and recelving
glpnaline sgulpment are mounted on the sec-
ond subassembly, while the third subassembly
conslists of the channel modulator and the
carrier osclllator, the recelving band
Tilter, the galn regulator, and demodulator,
{See Beetion IIXI, 2.109.)

1.2 01, ONl, and OHZ Carpier

1.21 Tre first two subassemblies of the o
or ON channel unit are Tunetionally
the same as those described in 1.11, How-
ever, they are not interchangeable with those
ofy type N. The third O or ON carrier sube
acsenmbly consists of the channel modulator,

‘transmltting band filter, receiving band

filter, demodulator, and demodulator-
ampllifler, )
2. COMPRESSOR (FIG. 1 OR 7)

¥

2.1 Gsneral

2.1%  The purpose ol the compressor is to

compress speech signals having & wide
range of volumes into a rangs of volumes
approximately one half as great by amplify-
ing weak signals considerably and attenue
ating strong signals siighily.

2.12  Two compressor circulits sre provided,
. one {Flg. 1) having & bullt-in but
optlonally wired L-wire terminating eircult,

and another (Fig, 7) in which no d-wire
terminating ecircult is provided. Both
inelude an adjustable pad, repeating soil,
variolosser, volce-frequency amplifier
(including output low-pass filter), and g
control rectifler. The variolosper is a |
dlode network which-acts as an attenuator .
in the volce tronsmission cirecult, the loass
of which is ad ed automatiecally at a
syllable rate che output voltage of the.
compressor o .na. high output signals
cause high loss, tending to reduce the oute
put, and low output signals cause low loss,®
tending to inerease the output, {Zee
Sectlon III, 2.109.)

2.2 Input Circult
2.21 d-wire Operation

2,211 In Plg, 1, the girésult is strapped

("X" wiring) so that the input voice~
frequency slgnals are impresased directly
across the primary of repeating coil (T1)
and transmitted to the variclosser, The

‘output of the expandor from the secondary of

transformer (T42) in Flg. 2 goes through a

Ve
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6C0=-ohm adiuntable pad consisting of resis-
tors (R2) and {R3) and (REC) potentiometer
(R4}, (See Sectlon III, 2.109.)

# *

2.22 2e-wire {peration
2,221 In Fig. 1, the cirecult 1z strapped
("y" wiring) so that a resistor v
hybrid, consisting of resistors (R1), (RS},
and (RE) with blocking capacitors (Cl) and
{c2), 1s inserted bebween the outgoing and
incoming sides of the Hd-wire garrlier circult
and the 2-wire connectlon te the swliichboard.
The adjiustable pad mentloned above is
inserted in the incoming branch. (See
Section IIX, 2.3108.)

2,222 In . Fig. 7, no d4-wire terminating
circult is ever provided, and oper=

ation is as deseribed in 2.21. (See

Section IIX, 2.109,)

2,223 TFor all the above conditions, {(Cl)

and (C2) test Jacks (J3) and (J4)

provide means for measurling the Input %o

the compressor, and {El) and {E2) Jacks (J1)

and (J2) the output of the expandor,

: ga3

2.31 Volce sipgnals spplied through the
above input gircult to the primary of
repeating eoll {T1) pass {rom the secondary
through the varislosper neiwork to the input
of the veolce amplifier.  The variolosser is
a balanced attenustor conaoloting of regls-
tors {R1L1) to {R14) ap series elements and
the four diodes of diode assembly (CR1)
zs shunt elements.  The resistance of these
dicdes, and hence the lozz of the attenu~
ator, varles under control of current
inserted longlitudinally between terminals
1 and 5 and 4 and 8 by the control recti-
fier eireult, which is energized by a por-
tion of the outpub power of the volces
amplifier. The varlolosser haz a fixed loss
of about 2 6b for small input signals. For
inputs greater than -51 dbm at the trana-
mitting toll switchboard, the outpubt of the
volee amplifier, angd hence the direct cur-
rent fed to the variclosser, varles in such
a way that, for a 2-db inereass in input
power, the variclosser atbenuation increases
1 db. Thiz means the db change at the input
of the volce amplifier at transformer (72)
iz only ons hall the ¢b change at the input
of the wvarliolosser.

Varioloszszery Network

2.4 Amplifler and low-pass Fllter

2.41 The volce~freguency amplifier 1z a
P-gtage nepative~Leedback amplifier
having an adiustable galn, Signals from the
secondary of input transformer (T2) are fed
directly to the conirol grﬁé of tube (Vi)
and through resistor (R16) to the ecathode.
Resistor ? 16) also furnishes the cathode
ias and lsz part of ithe feedback elroult
which couples back a portion of the output
voltage. <Capacltor (C7) and resistor (R7)
are ussd to provide singing margin at low
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freguency around the loop. The signals are
amplified by tube (V1%), which is vesistance-
coupled to tube {V2) by means of (R20), (C5),
and {R23). Resistor (R22) and capacitor
(c6), shunted across the grid of (V2), shape
the [eedback characteristic to improve the
high~frequency singing margin., (R8) serves
to limilt grid eurrent in tube {(V2) on ini-
tial peaks of strong input signals. The
vlate of tube {V2) delivers the amplified
signals to the primary of output transformer
{7T3). A portion of the amplifier ocutput
voltage determined by the voltage divider,
§CQ§?% potentliometer (R2T) and resistor
R28), is fed back through (R2l) and {R16)
to the input of tube (V1) to stabilize the
amplifier performance agsinst varilations in
supply voltages and tubes. The potentiom-
eter allows the gain of the amplifier to be
adjusted. Signals from the 300-ohm winding
of transformer (T3) are alsc fed to a low-
pass filter (FL1), which reduces the possi-
bility of wolce Interference with signaling.
Capacitor (CB) is bridged across the input
side of fllter (FLLl) to shape the feedback
characteristic to Improve high-Treguency
singing margin, Plate power for tube (V1)
is supplled through resistor {R20), and the
soreen power 1s supplied through resistor
(R19), with capacitor (C#) serving to bypass
the gcereen alternating currents, Battery l1s
also supplied to the cathode of tube {V1)
throush resistor (RL17) to raise the eathode
bias on the tube, The plate supply for tube
{v2) 1z through the primary winding of out-
put transformer {(T3)., The screen supply is
fed directly from the 4130 velt battery sup-
ply. Reslstor {R24) provides the cathode
blas for tube (V2) and, being unbypassed,
provides local feedback,

2.42 The filaments of tubes (V1) and (v2)

are fed in series from the 40-velt
supply through comnections in the sxpandor
and aignaling subassembly.

2.5 Rectifler Control Cireoult

2.51 hls cirecuit changes syilable pulses
into spurts of direct current which
contrel the Inserilon loss of the varlos
losger. One winding of output transformer
{T3) recelves part of the output of the
amplifier and feedsd a full-wave rectifier,

ceonsisting of disde units g€§2§ to {CRS),

throush restator pads [(R29), (RPS), and
(R26 ). Thne rectifled output, which produces
a charge on capaclbor {33?, alpo causes cur=
rent to flow through (R15) and the diodes in
{cnl), as well as resistors (R13) and (R14),
to vary the shunt resistance of the {CR1)
diodes., The output of the rectdfiers (CR2)
to {CR5) 1s shunted by eapaclter {(C3) and
reslistor (R18), which are used to integrate
the rectified speech voltage smplitudes, and
determines the timing charachteristics
reguired for proper operation of the vario-
losser network, Current then {lows through
resistor (R15) to terminals 1 and 5 of the
diode unit {CR1l}, splitting between the two
dicdes connecied together, flowing through
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(R13) and (R14), and then through the diodes
to terminals 4 and B to ground. As the sute
put of the rectifier is increased due to an
inerease in output of the amplifler, the
hiasixg current at terminals 1 and 5 and

L and 8 of the diode unit {CRL) is inecreased,
Ihis blas, belng positive at terminsls 1 and

5 and negative at terminals 4 and 8, lowers

the impedance of the diodes shunted acroas
the gending path, and thereby lowers the
input to the amplifier,

3. CARRIER SUBASSEMSLY :
-3 Nl Carrier (Fig. 3, 6, 8, or g)
.11 Modulstor

+111 The compressed volce sipnals goming
cut of low-pass filter (FL1} (Fiz. 1
r 7) are connected through Flg. 2 to the
modulator input pad, conglating of resistors
(R1OL), (R102), and (R103), which provides a
suiltable input termination for the madulator,
The 3700~cycle signaling tone Crom the keyer
circeult in Flg. 2 Is applled to the modula-
tor clreult at the output of this pad, - Modu-
lation 1s produced In the (MOD) dicde unit
(CR1OL), the carrier from the vseillator
output transformer (TL0l) being applied
betwsen terminals 1 and 5 and 4 and 8 of the
dlode. During one half«cycle of the carrier,
the polarity 1s such as to sllow the volee
slgnals te Ilow through the diode, while 1n
the other half-ecycle, the signals are
blozked. This pericdic interruption &% nap-
rier frequency produces upper and lower side-
bands around the carrier and the harmonics.
Unwanted products are Piltered ocut by a low=
pass filter in the transmitting group unit
wnleh follows this cirecult, Inductor {L1o1)

3
3
3
o

cand capaclitor {€114) provide low-limpedance

paths for the voice and carrier signals,
respecitively. A positive bias is applied
from the 130-volt supply through resistors
(Ri22) and (R104) on Fig. 3 and 6, and from
the reference dlode {CR106) through resister
(R104) on Pig. B and 9, to the % and 4 ele-
ment of the dicde, then through the low
winding of transformerp {T101) to the 5 and
© element of the dlode and inductor {101},
This unbalances the diode bridge so that
the carrlier 18 transmitted with the side~
bands. (M2] testing Jack (J103) provides a
means ol measuring the total carrier and -
sldeband output. The volce slgnals are
attenuated by the shunt inductor {L101) and
the serles capacltor {Cl14). In Fig. 2 an
o, comnecting (ML) test Jack {J102) to
ground removes the de blas from the diode,
greatly reduclng the sarrier transmitted so
thet the sideband output can he measured
alone. In Flg. 8 and 9, this can be aeeonms
plished by connecting the test point {7p7)
te ground.  In Big, and 9, the (F) test
Jack {§1$2} provides a convenlent means of
measuring the compressop cutput. {Bes
Secetion II, 1.11.)

3,112 In Flg. 3 and 9, resistonr {R123)
bullds up the terminating impedance

of the modulator, 1In Pig. 6 and 8, (MOD)

potentlometer (R125) adjusts the level of the

Cgroup unit,

sa?rﬁér_frequéns§ applied to the transmitbing
{8ee Section II, 1.11.)

3.12 Carrier Oscillator

3,121 The carrier oscillator is a crystal-

- oscillator, the feedback path of which
lg from screen to grid. The output is
obtained from the plate cirvoult by electronie
coupling., The sereen of elestron tube {vior)

18 coupled to the control grid by means of a

network compcsed of capacltors [C106),
(Cl02), and (C104); ecrystal {¥101); grig
return resistor (RI10): .and screen resistor
(R112). 1This network provides the proper
amplitude and phHase of the Pfeadback voltage
necessary for oseillstion at a freguenecy
determined by the orysbtal. Reslstor {R109}
provides cathode bilas for the tube; and capag-
itor {Cl15), Fig. 3 and 9 only, or resistor
(R113) prevents spurdious pmeillation at .
approximately 200 me. The cselllator output
from the plate of tube (V101) 1s connscted

to the cubtput transformer (7101} through
resistors (R106) and (R108). 1In Fig, 3 and

9 only, the (0SC) potentlometer {R107),
together with the above-named reglstors, pro-
vides an aégaa%able pad, controlling by means
of the {(08C) potentiometer (R107) the level
of the carrier supplied to the modulatop from
the low winding of the transformer, Cepacltor
(C103) is provided to improve the balance to
ground of  the carrier inpub olrcult. {See

%

Sectlon I, 1.11.)

3.122 Voltage is applied to the plate

 through resistor {R105), which with
capacitor (CLOS) provides filtering, The
same Dunctlons for the sorpesn aupply are
obtalned wlth resistor (F111) and capacitor
(C107). BResistor {(R112) reduces the voltage
reaching the soreen, thus limizing the ampli-
tude of cgcillation, The Filament of tube
(V101), in series with that of (V45), 18 sup-
plled from a ~40 volt source, The -840 volt
supply 18 obtalned from the office =48 vols
battery through & resistor sssociated with
the carrisr terminal but external to this
circult.

3:13 Channel Band Filter, Séguiaisr, and
Demoduldator (Flg. 3 or 6) {See
Seetion II, 1.11)

3.131 The filters (FL10L) and {FL102)
Belect the specific channel out of
the group of 12 channels received from the

- group recelving cireuwlt, The signal from the

filter 18 applied %o the input transformer
(T103) of the regulator cireuit through the
adJustable pad conslsting of resistors {R124)
and (REG) potentiometer (R119). The (R1)
test Jack [(J104) provides mesns for determin-
ing the level of the channel signals coming
out of the band filter.

3.132 The regulator provides automabic

-galin control in order to maintain a
fixed level at the input So the demodulator,
It consists of & Z-stage ampdifier, the gain
of which is inversely proporitlional to the

Page 3




CD-95118-01, ISSUE 15B

Input level, The gain control is obtained
by wslng part of the de voltage output of
the demodulator as blas for the first stage.
The output of the channel band filter is
connected to the grid of the First section

_ of the double triode (V102) through input
transformer (TL03). The first stage is
coupled to the second stage by means of
inductor 3L1§2}, capacitor (C109), and resis-
tor (R116). Unbypassed cathode resistor
(R115) provides cathode blas and a glight
amount of seriles feedback for the second
stage. The output of the regulator is con-
nected to the demodulator through output
transformer (T102). A voltage divider, com~
posed of resistors (R117) and (R118), pro-
vides an asutomatic-volume-control delay
voltage which is positive with respect to
ground. The de voltage output of the demod~-
ulator is in series wlth the automatic-
volume~control delay voltage but of opposite
polarity. The algebralc sum of the two volt-
ages ls connected to the grid of the first
section of {V102) through Sﬁial} and the
high side winding of {(7103), As the dc volte-
age output of the demodulator is the larger
of the two voltages, the result 18 a negative
bias on the first grid. Resistor {Rlél%

and capacltor (Cl12) provide the desired
time constant for the de feedback path.
Regulatlion is obtained as follows: An
increase in carrier input to the regulator
increases the regulator output, which
results In more de voltage output of the
demodulator. This makes the blas on the
first grid more negative, reducing the gain
of the first stage and restoring the ocutput
of the regulator c¢close to its former value,
A decrease in carrier input to the regulator
glves the opposite effect. Reslstors (RL14)
and (R120) 1imit the plate current of the
first stage to a safe operating value in the
event of loss of the carrier frequency. The
{R2) test jack {J10L) provides means for

- measuring the plate current flowing in regls-

tor {R120).
capaclitor.

Capacitor (Clll) is a filter

3.133 The demodulator consists of diodeé
units (CRL02), (CR103), (CRLO4), and
{CR105) connected as a full-wave balanced
rectifier. The outpubt of the demodulator is
connected to the input of low-pass filter
(FLi2), and the volce slgnal is obtained at
. the output of this filter (Fig. 2), Capac~
~dtor (C10B) provides an ac ground for termi-
nal 7 of filter (Funiz).

3.14 - Channel Band Filter, Regulator, and
Demodulator (Fig. 8 or 9) {8ee
Section II, l‘ii}

3.141 The filters [FLIOL) and (FL102)
select the specific channel out of
the group of 12 channels received from the
group recelving clrecult, The signal from
the fillter is applied te the input trans-
"former (7T103) of the regulating clroult
through the adjustable pad consisting of
resistor {Riz%% and {REG) potentiomster
(R119). The (R1l) test Jack {J104) provides

Page L

means for determining the level of the chan-
nel signals applied to the input transformer,
The (B] test Jack (J105) pysvﬁéegégaans for -
convenlently performing & filame aotivity
test, )

3.142 The regulator provides automatic gain
© contrel in order to maintalin & fixed
level at the input to the demodulator. It
conslsts of & 2~stage amplifier, the gain of
whigch 1s Inversely proportilonal to the input
level. The automatic galn contrsl is
obtailned by using part of the dc voltage oute
put of the demodulator as blas to control
both stages. The output of the channel band
filter is connected to the grid of the first
sectlon of the double triode (V102) through
the adjustable pad and the input transformer
(T103). The first stage is coupled to the
second stage by means of inductor (L102),
capaci%g?a%816§}, and resistor (R116). Inby-
passed cathode resistor (R115) provides
cathode blas and a slight amount of series
feedback for the second stage. The cutput
of the second stage 1s connected to the
demodulator through output transformer
(T102). A regulating diode (CRL06) and ther-
mistor (RT1l) shunted by resistor (R135) pro~
vide an automatic~volume-control delay volt-
age which 1s positive with respect to ground.
The thermistor, in addition to providing
part of this voltage, provides temperature
compensation for the dlode. The de voltage
output of the demodulator is in series with
the automatic~volume~control delay voltage
but of opposite polarity. The algebrale sum
of the two voltages is connected to the
first sectlon of (V102) through (R130) and
the high side winding of {T103), and to the
grid of the second section of {V102) through
a voltage divider composed of resistors
(R128) and (R129) and resistor (R116). As
the dec volbage output of the democdulator is
the: larger of the two voltages, the result
is a negatlve bias on both grids, Healstor
(R130) and capacitor 61123 to the first
stage, and resistors (R128) and (R129) in
parallel and capacitor (CLi7) %o the second
stage provide the desired time constant for
the de feedback path. Capacitor {C117) i=s
connected to ground through & voltage divider
conglsting of resistors (R133) and (R134)
and a bypass capacitor (C118), This voltage
dlvider provides sufficient bias on the
capacltor to prevent 1t from reversing polar-
ty in the event of low-level carrier- )
frequency signals, For the same reason,
capaclitor {(C1l12) is connected to ground
through the thermistor (RTL)., Resistor
(RE3§%, in parallel with capacitor (C116)
in series with the demodulator output, and
shunt resistor (R126) provide optimum bal-
ance between the ac and de load impedances,
Regulation 1s obtained as follows: An
Increase in carrier input to the regulator
increases the regulator output, which results
in more de¢ voltage output of the demodulator,
This makes the bilas on both grids more nega-
tive, thereby reducing the galn of bosth
stages and restoring the output of the regit.
lator close to i1ts former value., A decrease

e
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in carrier input to the regulator produces
the opposlte effect, Respistor (R131)
iimits the plate current of the first
stage Lo a sale operating value in the
event of loes of the carrier freguency.
Capacitor (CL1l) is & filter capacitor.

3.143  The demodulator consists of diocde
units (CR102), (CR103), (CR1D4), and
{CR10%) connected as a full-wave balanced
rectifiler. The output of the demodulator is
connected to the Input of low-pass filter
%?L%&% through resistor (H132) and capacitor
C116) in parallel, and the voice signal
1s obtalined at the output of this filter
{Pig. 2). <Capacizor (£119) provides an ae
ground for terminal 7 of filter {(FLd2).
3.2 0 and ON Carrder [(Fig. 4 and 5)
3.21 HModulator and Transmitting Band Filter
3.211 'T™e compressed volece signals from
flg. 1 or 7 are connected through
Flg. 2 %o the modulastor input pad, which
conslists of {R201), (R202), and (R203).
(C201) causes a small amount of shaping of
the voles~freguency characteristic, The ,
3700~cyele signaling tone from the trange
mitting signaling cirecult (described in 5,1)
in Fig. 2 1s applied to the modulator at the
output of this pad. Inductor (L2Cl) pro-
vides a low impedance o velece~frequency
current and a high impedance to the carrier-
frequency current. Modulation is produced
“in the (MOD) diode unit (CR201). Carrier
voltage applled between terminals 8 and &4
and 1 and 5 causes the modulator to act as
ca ewltch, alternately opening and shorting
the transmission path., This periodic inter-
ruptlon at the carrier freguenecy produces
upper and lower sidebands, Sidebands are
also produced around the harmonies of the
carrier, {((202) provides a nlgh impedance
to velce freguencles and provides a low-
im§%§gng$ path for the sildebhands., Reslstor
5R§$433 in conjunciion wlth potentiometer
if;, provides a matching pad between the mode-
ulator and the band filter (FL20OLl). Potenti-
ometer (T) provides a means of adjusting the
transmitted sideband level. Resistor (R216)
reduces Impedance variations at the Pilter
input as potentlometer (T) is varied, #il~
ter (FL201l) selects the proper sideband and
atienuates the carrlier leak from the modu-
lator. Resistor (R215) makes the terminat-
ing impedance for filter (FL201) the proper
value. Reslgtors (R206) and (R207) reduce
the change in carrier supply voliage to th
other modulator, cperating at the same car-
rler freguency which would be caused by the
removal of the channel unit,

3.22 BRecelving Band Fllter, Demodulator,
and Demodulator-Amplifier

3.221 The recelving band filter [ lower half
of {FL20Ll)] recelves carrier cur~
rente from & twin-channel unilt assosiated
Wi h the carrier terminsl and selects the
proper carrier currents for operation with

%

the channel in guestion. The output of thie
filter-ip applied through series paddl
resistore (R213) and {ﬁ?lgg te the (DEM
diode (CR202). <Capacitor {C205) furnishes

& low-impedance path for the ecarrier cur-
rente but provides a high lmpedance for

the volce frequency produced in the demodu~
lator. This demcdulator recelives pingle-
sideband carrler currents and demodulates
them to volze frequency., The volce freguens-
cies are then applled fo the input of an
amplifier at the 600-chm terminals of input
tranaformer [T202). Reslstor {8?122 and the
{B) potentiometer (R210) terminate (T202)
properly, and (R210) acts as an output level
control for the amplifier, Grid bilas for
;vgaz iz furnighed by the drop across
{(R208), (R209), and (C204); and the 300-ohm
portion of {T201) furnishes negative feed~
back in the demodulator-amplifier ito stable
lize the gain., Resistor (Rell) furnishes a
de return for the grid circult of (Vasl).
Capacitor {C203) provides & low impedance
path for the volce-frequency currents but
blocks the 130 volts de from entering the
expandor unlt, Test jack {R) Turnishes a
test point where the output of the demodu~
lator-amplifier may be measured.

3.222 For a type O or ON ¢hannel, the ,
trangmittineg and receliving band fil-

terg are in the same can, whiah may be

oriented in elther of two positlons as deter-

- mined by: .

{(a) Type of terminal, %.e,, whether type

0 low-group transmitting (LO7), high-
group transmitting (HOT), or type ON
group 1, 2, 3, 4, 5, or &6,

(v} Channel order, i.e., whether the
channel is an upper or lower sldeband
of the asgsociated twin-channel carrier,

(¢) Channel number.

3.223 For message channels 1 and 4, where
the assoclabted channe]l twin iz not

a program channel, the 5204 filter, "M7T

option, Fig. 5, 1s used. For this code,

one filter selects the band 180 to 184 ke

while the other selects the band 192 ¢

196 ke, .

2.224  For message charnels 2 and 3, the

5208 filter, "N" option, Fig. 5, is
used. In this case, one fllter selects the
band 184 to 188 ke while the other selects
the band 188 %o 192 ke.

3.22% For message charmnels 1l and 4 adjacent |
to program channels (i.e,, where the .
channel twin is a program channel), the
5688 rilter, "BG" optlon, Flg. 5, 1is used.
This filter is simlilar to the 5294 bubt pro-
vides more atitenuation in the suppression.
bandsg, as regulred for working near a pro-
gram channel, ' . :

Page 5
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L4, EXPANDOR (FIG. 2)
L1 General

4,11 The expandor performs a function com-

’ plementary to that of the compressor,
In 1%t, speech slgnals having a volume range
one hall as great as normal, due to having
been compressed at the transmitting end of
the circult, are expanded into thelir normal
range of volumes. This is accomplished by
considerably attenuating the low volumes and
sllghtly amplifying the high volumes so that
a listener at the expandor output hears the
normal volume range. Thus, line roise and
crosatalk are also reduced in volume in the
interval between speech bursts and during
wesk speech passages.,

4,12 The speech transmission path of the
expandor cilreult censists of a2 low-
pass filter (to keep 3700-c¢ps signaling
frequency from entering the expandor); a
Tixed pad conslsting of resistors (RB1) to
éﬁ&%i, (EXP) level control potentiometer
R79), and resistor (RB0); a variolosser
made up of dlode unite (CR51) and assoclated
apparatus; and finally a one~tube f2edback
amplifier consisting of tube (VU3) and
- apsoclated apparatus., Part of the input
speech signal 1z amplifled by another feed-
back amplifiier consisting of tube (Vi) and
asgoclated apparatus, and rectifled by a
full-wave rectifler ecircult consisting of
dicdes (CR45) to (CRAUB) and assocglated
apparatus. The rectifled current from this
clireult 1s applled to the variolosser cir-
cult longltudinally. The varioclosser is a
balanced attenuator, the loss of which is
adjusted automatically at z syllabic rate
by the rectifler current in such a way that
a l-db inecrease in input volce slgnal causes
the varlolosser attenuation to decrease
approximately 1 db. Thus, the &b output
change 1s twlce the db input change.

4.2 Variolosser Network

4.21 vVoice signals and nolse, after pasging
: through the input low-pass filter, pad,
and level control, are impressed across the
primary of ixiué transformer (T45) through
capacitor (C54), FProm cne of the secondary
windings of input transformer (TU5), they
pags throygh the varlolosser network conslate
ing of a 6-diode unlt assembly (CR51) and
resistors (R69), (R70), and (R72) to (R77).
This network 1s a balanced attenuator with
reslators [(R74) and g§?5% as fixed series
elements; resistors {R69), (R70), (R76),
and {E??i a8 flxed shunt elements; and the
lodes in asgembly (CR51) as variable
geries and phunt elements, The resistanse
of these dlodes, and hence the loas of the
attenuator, varies under control of de bilas
inserted longitudinally between the Junetion
of (R69) and (R70) and the junction of (R76)
and {R77) from the control rectifier cir-
cuit, which in turn is energized by a por-
tilon of the input volce power, An addi-
tional dc bias component ls supplied to
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- former (142},

Cwinding of (TH5),

terminals 6 and 8 of the dlode assembly
through ‘dlode (CR49). The auxiliary blas
contrele the shaping of the variologser i
characteristic at higher outputs., The level
at which the blas becomes effective 1s deter-
mined by the de¢ voltage divider {RS?% to
(RAO), option "H", or {(CRS0) and (R78),
option "G", and by the dc voltage supplied
to (CR51) through (R72) and (R73). (R100)
provides additlional blas control, This nete
work has a high, fixed loss for outputs
below -51 dbm at the transmitiing toll
switchboard and, for outputs above -5l dbm,
a losa whlch ls very nearly inversely pro- .
portional to the change in input; that is,
for an increase in input of 1 db, the lossa
decreases 1 db so that cutput signals
incresse 2 db. This re-establishes the nor-
mal range of speech volume and lowers the
output amplitude of unwanted disturbances,

4.3 output Volce Amplifier

4,31 Volce signals from the variclosser
pass through input transformer (T43),
are fed directly to the contrel grid of
electron tube (V43), and are amplified and
transmitted to the primary of ocutput trang-
Hesistors (R60), (R62), and
(R63) provide dc blas for the tube, which
reaches the grid through resistor (R64) and
the secondary of transformer (T43), One
output winding of transformer (T42) feeds a
portion of the output of gvﬁg} back to the !
input through (R60), (R62), and {(CL8)., The
other output winding of this transformer is
connected to the receiving volce cireult,
The de¢ sereen pupply 18 fed directly, and
the plate supply 1s fed through the primary
windlng of output transformer (T42). Capace
itor (C61) 4n the plate circult shapes the
feedback characterdstic to improve the highe~
frequency singing margin. 7The filsment volte
age for this is furnished by the -840 valt
supply in serles with that of tube (Vi4),

4.4 Control Amplifier and Rectifier

4.41 The control circult for the vario-
losser network consists of an ampli-
fler tube (VU4), associated circult elements,
& rectifler, diodes (CR45) to (CRUB), and
assoclated elements. A part of the input
gignal is fed from one of the secondary
windings of input transformer (T45) directly
to the control grid of electron tube (Vi44)
and 18 amplified and fed to output trans-
former g ‘%3. One winding of output trans-
former (T4 sag lles feedbaock to the cath-
ode of tube {(V41) via the network sonalsbing
of (R61) and (R67). (R61) is alsc the cathe
ode blas resistor for this tube, Resistor
(R65) 18 the grid return resistor and BrG-
vides a dg path for the sathode blas from
resistor (R61) to the control grid through
one winding of transformer (T45), Capacitor
(C50) 18 a bloeking capacitor For this de
elreult and gleo acts as an se bypass capag=
itor from the low potential side of the grig -
Repistor (R7l) and capacs
itor (C53) in the grid circuit, and capacitor

o

i
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(Chg) in the plate circult shape the fesdback
characteristic to improve the high-frequency
singing margin., The do sersen supply is fed
directly, and the plate supply is fed through
the primary of output transformer (T44), To
furnlsh the rectifler current for the vario-
losser network, signals from one Becondary
windlng of output transformer (T4} are fed
through Zimitin% reslstor (R66) te a fulle
wave rectifler (CRA45) to (CRAB). The ocutput
of the rectifier i1s shunted by the capacitor
{751}, which determines the timing character-
istle regulred for proper operation of the
variclosser, Prom the +130 volt de supply,
& blasing current flows Shrough the Iimlting
reslstors (R72) and (R73;: through the shunt~
ing diodes (terminals 2, 3, 5, and 7, 9, 12)
in the variclosser network, produci hg%h
loss; and through limlting resistor [R78) o
the =40 volt heater supply. OCurrent Prom the
restifier (CRUB) to {Sﬁ%&%, soting to reduce
this high loss, follows two paths:

{(8) From the rectifier through resistors
: Sﬁ?g} and {R75), resistors {R76) and
{R77 ), and back to the restifier,

(b) From the wectifier through diodes
(CRA9) ana (CR50), through the shunt
diodes (terminals 6 and 8 to 7, 9, 1P
and 2, 3, 5) and two of the series network
diodes {terminals 7, 9, 12 to 10 on one
slde and 2, 3, 5 to 4 on the other), and
back to the rectifler through resistors
{R75) and (R77).

Current flowing through path {a) lowers the
impedance of the serlss network dicdes, while
current in path (b) opposes the bias on the
shunt dlodes [comi from the +130 volt
supply through gg?g% and (R73)], raising
thelr impedance. Both effeects add to reduce
the total network loss. Dicde (CR49) pre-
vents current in the shunt diode blas from
backing up into the series diode cireult

and rectifier, Diode {CRS0) acts to con-
trol the signal level at which the shunt
elements of dlode (CRBL) begin to operate,

4.42 The filament of tube {Vi4), in series

) with that of the output amplifier tube
{(vh3), ie supplied frem the -40 volt source
referyred to in 3.12.

5.  BIGNALING

5.1 Transmitting

5.11  To zccomplish signaling, a 27C0-~cps
tong 18 transmitted in both directions
during the idle circult peried and removed
for a busy cireult or off-hook indication.
Mal pulses produce bursts of 3700~cpa tone,
2ach burst having a durstion approximately
sgual to that of the corresponding dlal-con-
taet open interval. The 3700-cycle tone 1ia
zenerated in a common oscillator located in

At the low-group transmltting or the lows -

frecalving unit in N1 carrier, and in

the group~osclllator unit in O or ON carrier,.

The 3700=gcycle tone is supplied to all chan~
nel units of the terminazl. Tone in the
transmitting direction is supplied through
reslstors (R41) and (R42) and diodes (CRHL)
aaé=§§§i§} to the primary of transformer
(Th1l). This tone 13 controlled as follows:
When the channel ecircuit is i1dle, current
Trom the voltage divider, comprising resis-
tors (RA45) and (RB1) in parallel to +130 volts
and {R46} Lo ground from the associated
trunk cireuit on the "M" lead, is fed
through the balanced windings of tranaformer
(741} to dicdes {CR4YL) &aéﬁ%S§§§}, through
registors (RUL} and [R42), and back to
ground through the balanced windings of the
output transformer of the A700-cps osell-
lator in the assoclated group wnlt, The
poslitive voltage on the dlodes blases tham
to low impedange and allows the 3700-ops
tone to pass through them to transformer
{(Th1) and thence to the channel modulator.

5.12 In Sype N1 carvier, (B4T7), (RB3),
(CB5), and (R99) are used to couple
the keggé 3700 cps to the modulator. (RUT)
and Sﬁ 9) terminate transformer (T41).
(CB5) provides attenuation to harmonios of
3700 eps, (RO9) acts as & pad to reduce
the 3700~cps level and pravents the signal-
ing elreult from shunting down the volece
input to the channel medulator. A4 Sest
polnt {TP4)} 48 provided bebween reslstors
(RL7}) and {R99) to furnish a means for meas-
urdng the 3700-eps output from the kever or
for shorting this output to ground, without
loading the keyer or modulator input cireult.
Capacltor {Ch2) acts to reduce transients in
the envelops of the 3700-cps tone during the
pulsing pericd, )

5.13 In typé O or ON carrier, [R47) ang
(RB9) terminate transformer (T41),
Keyed 3700-cps currents are applled to the
channel modulator through capacltor (C63).
Test point (TP5) is brought ocut to provide a
means of measuring the 3700~cyele ocutput
and for shorting this output to ground., The
uge of test point {TP5)} is identical to that
in N1 carrier.

5.2 Regelving

5.21 The receiving circult consists of a

bandpass filter (FLAL) tuned to thre
sending frequency of 3700 cps; a voltage
ampiifier stage, terminale 2, 3, and 4 of
{(V51); a multivibrator type of limiter {(viz);
a cathode-follower stage, terminals 6, 7,
and 8 of (Vi1l); a voltage doubler rectifler
cilrcult consisting of dicdes (CRUL) and
(CR52Y and sssoclated capacltors and resisg-
tors; a delay network conslsting of capac-
itors (CUb) and (062) and resistor (REB); a
de voltage amplifier (V45); and a polarized
pulsing relay (K4l). In this circult,
supervision and dialing signals, Andicated
by the presence or absence of 3700-cps tone
on the input, are converted to opens and
closures of contacts on the pulse relay.
Certaln types of intérferences are discrim-
inated agalinst. ‘
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5.22 Signal tone from the demodulator is

separated from the volce currents in
the 3700-cps bandpass filter (FL4l). fTone
at thls output 1s applied to the control
grid, terminal 3, of the amplifier sectlon,
terminals 2, 3, and 4 of (vid1), through
capacitor (C58)., 'The (SIG) potentlometer
(R59) controls the gain of this amplifier
stage by varying the negative feedback at
the cathode, Resistor %Rg?} is the grid
return resigtor which provides a de path
from the cathode blas resistor (3?52 to the
control grid. Resistors (R85) and RE6 )
comprise a voltage divider, with (81) test
Jack (J42) connected to their Junction,
furnishing means for measuring roughly one
fourth of the filter cutput voltage. Test
peint (TP3) provides means for shunting
down the filter output voltage as requlired
in certain line-up tests.

Bi23 The first ptage of (V41) is resistance-
coupled to the first grigd, terminal 3,
of multivibrator (V42) by resistor 8395};
capacltor (C47): and resistors (R57), (Rok),
and (R50). Resistors (R94) and (R57) also
form a voltage divider to furnish a posi~-
tive voltage with respect to ground for the
grid, The difference between thig positive
voltage and cathode blas, determines by the
drop across (R58), fixes a threshold above
which the input voltage musgt rise before
this half of (V42) conducts. plate current,
(R50) 1s 2 L1imiting resistor, the purpose
of which is to prevent grid current from
flowing on the peaks of lnput signals. The
two halves of (VAR)} function as a multi-
vibrator to give a 3700~cps square-wave oute
put of constant amplitude in regponse to an
input sine wave of 3700 cps of variable
amplitude.  For input voltage below a cer
taln value, no output is obtained., Above
this threshold value, however, 4 constant
amplitude of 3700~cps sguare wave is
obtained., An input Just below the threshe-
0ld must be increased only about 0,3 db to
produce a full, constant amplitude output,
With no input 3700-cps tone to the grid
(terminal 3), this section of {(Vi2) 18 cut
of f due %o approximately 10 volts negative
- grid-to-cathode bias, resulting from 3% volts
cathode blas, negative toward grid, Since
the cathode of the two halves of (V42) are
connected fogether, the eathode voltage 1s
determined by current through the other
half of the tube, normally conducting, and
25 volte drop across (R57), positive toward
grid, As the input 3700~eps sine wave rlmes
above the threshold voltage on a positive
half~cycle at the grid of the input section
of (V42), plate current begins to flow,
making the voltage at the grid (terminal 7}
of the output section more negative due to
the drop of voltage across (R93)., This sec-
tion up to this point has been conducting
due to a 1~ to 2-volt regative grid-to-
cathode blaa [35-volt cathode blas, negative
toward grid, and 34-volt grid-to-ground
voltage, posltive toward rid, established
by the (R56), (R98), and ?RgB} voltage

divider]. Capacitor (Ch3) across (R98) acts
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to spread the rise and fa1l of the voltage

on the grid of the ocutput section by effset-
ting the interstage shunt capacity. The
lowering of VG}t&%é on the grid of the oute
put gectlon of (VA2) causes the plate cur-
rent to drop, reducing the drop scorces the
common cathode resistor (R58), making the
grid-to-cathode voltage of the first sectlion
more positive, and inereasing the plate cur-
rent, which in turn causes the grid-to=-
cathode voltage of the cutput section to go
even negative. This regenerative action is
cumulatlive and very swift, 80 that almost
instantly the output sectlon is driven to
cuteff and the voltage at this plate rises
suddenly to the full +130 volts of the sup-

o ply voltage and remains there, where only

a moment before 1t was approximately

35 volte below this, The 1nput section
remaing conduetiirz: 2.1d the cutput remains
cut of f until the input sine wave has risen
to 1ts peak and dropped to a value in the
nelghborhood of the threshold value, at which
time the plate current 1in the input section
begins to drop, reducling the amount of nega-
tive grid-to-cathode voltage on the cutput
sectlon, When this voltage 1s no longer
sulflcient to produce cutoff, plate current
Flows, causing the drop across the common
cathode resistor (R58) to rise, in turn
lowering the plate current in the Input sec-
tlon. This action 1a likewlse cumulative,
80 that almost instantly the input section
1s driven to cuboff and the cutput. gsection
to full plate current, causing the plate
voliage of the cutput spection to drop approx-
imately 35 volte and remain there during the
negative half-cyecle of the Input wave, This
entire cycle of events 1s repeated on sub-
sequent cycles of input wave so that, on
each burst of 3700~cps sine wave corresponds
ing to a dial "open" or "on-hook” signal,
there is a burst of 3700-cps square wave of
constant amplitude at the plate of the mec-
ond stage of (vig), .

5.24  The ocutput of {(Vh2) 1s resistance-
coupled by means of resistors {R9z)
and (R55) and capacitor (C57) to the grid
(terminal 7) of the cathode~follower gsec-~
tion (terminals 6, 7, and B) or (vl1}, mThias

.Bectlion, by virtue of cathode~follower
.action, acts as a high impedance on the grig

slde and low Impedance on the cathode sgide,
transmitting falthfully the input 3700-cps
sauare wave to the low-impedance voltage-
doubler rectifiler connected to the ecathode,
Resistor (RS54) 1s the cathode bias and load
reslstor for this section of (Vi41),

5.25 Capacitor (cCl6), diodes {CR44) ang
{CRB2), resistor (R52), and capacitor
(ch4) comprise a voltage~doubler rectifier
which converts the bursts of 3700-cps square
waves at the output of the cathode follower
to pulses of direct current, these pulses
having approximately the same duration as
the corresponding dial- or switchhook~open
Intervals, fThe voltage divider, conglsting
of (R53), (R87) to the -40 volt supply, and
(R88) to ground, provides negative voltage
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for the de amplifier (V48) zrid via recti-
filer loed resistor [R52) and delay network
resigstor (R4B). When the sguare wave at
the cathode-follower input is in the nega-
tive part of the eyele, the Junetion of
diodes (CRA4) and [(CR52) 18 more negative
than the Junction of resistors (B53) and
(R8E8) so that (CR52) 1s & high-resistance
condition, but current flowing in the Fore
ward directlon of dicde (LRUL) charges
{C46) Bo that the end toward CRAULY ang
Eﬂ%%?} is positlive,. VWhen ths square wave
reaches the popltive half-cycle, the Juno=
tlon of (CR52) and (CRL4) i3 more positive
than the Junctlon of resistors (R53) and
(#88) mo that (CR44) is 1in the high-resist-
ance condition, but current flowing in the
forward direction of (CR52) charges capaci-
tor (C44). The ultimate charge of (¢hit) 1m
determined by the peak of the positive half-
cycle of sguare wave plus the posliive
charge on capacitor (C46) bullt up during
the negative half-cycle, which is the reason
for calling this z voliage doubler circuit.
During the next negative half-eyvole, while
(Ch6) 18 being recharged, {C4l) dipcharges
slowly through resistor (R52), alsoc trans-
Terring charge to capacitor (062) through
(R4B);: but the discharge time 1s gulte long

o An comparison with the interval between

cycles, so there 1s very little change in
voltage across {C44) before the subseqguent
sguare-wave posltlive half-cyele ceocurs to
tranafer more charge to (CUd), Thus, while
a train of 3700-cps square waves gorrespond-
ing to a dial pulse or switchhook open are
impresged on the input to the rectilier, a
de voltage 18 rapldly bullt up across (Chk),
Also during this time, =a charge 18 slowly
belng bullt up on delay capacitor (C62) from
(CA4) through resistor (RUB), Tube {vhs},

& triode-gennected L4084 pentode, i a de
amplilier blased beyond cubofs by the drop
acroses (RBB) fed to the grid via (R52) and
(RUB)T when there 1s no 3700-cps input to
the slignaling unls, The time congiants of
the delay eireould are such that the grid
voltage of (VAB) reaches a value above cub-
off approximately 15 millipeconds after the
beginning of the traln of 3700~cps waves at
the rectifler irput,
rent to flow in {(V45) and aperate polar
relay (K41). Hence, a group of Bguarse waves
shorter than 1% milliseconds duration {such
as mlght be caused by momentary surges on

the line) will not cause tube (VA45) to draw
plate current to operate the relay. How-
ever, legltimate dlal-open intervals about

50 to 00U milllseconds long zre more than
enough to cause relay ope Zen, The test
points (TP1) and (TPR2) at tle ends of resise
sor {(BUL) provide means fop measuring the

de voltage across (RUL) 4o indicate the

relay secondary winding current, {BEL CURR)
potenticmeter (BU3) alffords means for adjuste-
ing this relay current,

5.26 ¥With no current in the secondary
winding of (K41) (no 3700-cps input},
o armature closes contacts 4 and 5 by the

Ihls causes plate oure -

iaping action of current through the pri-
mary winding from the +130 volt supply )
through potentiometer (R49) and parallel
reslstors {§§$2 and (R9Ll) to ground. {(ERK) .
potentiometer (R49) is used for adjusting
the blas of the pulse relay. 8Since ground
is normally supplied over the "g" lead cone
nected to contact terminal 4, this results
in ground belng applied to the "E" lead,
indieating an "off-hook” dr "dial-contact-
closure” condition to the assocclated trunk
equipment, Capacltor {(CU5) amcts as contact
protection for contacts 4 and 5 to 1limit the
voltage surge developed by sudden breaking
of the relay ecntacts, When the relay pri-
mary winding 1s energized under "on~-hook"
or "dlal-contact-open” conditions (3700-cps
input present), the relay armature moves %o

‘open the bridge between contacts 4 and 5

{removing ground from the "E" lead to the
associated trunk eguipment) and to introduce
‘a bridge between terminals 1 and 2, Closure
of contacts 1 and 2 short-eireults resistor
(R53) whieh raises the current through, and
hence the voltage across, reslstor {R%é} 80
that the grid of (V45) ls made more negative,
At the conclusion of a dial-open interval or

«on restoration of "on~hook" congitilon

(3700-cps input interrupted), delay capac-
ltor (C62), which held the grid of [V45)
blaped above cutoff, discharges mlowly
through resistors (B48), (BR52), and (RB8) %o
ground, lowering the grid voltage and lowerw
ing the plate current of tube [V45) until
relay (K41) releases, opening contacts 1 and
2 and reclosing contacts 4 and 5. "Thia
makes the grid blas of (V45) less negative
by opening the ghort circult across (R53),
and reconnects ground to the "EY lead, Tube
(V45) 1s gradually restored to the cutoff
condition.  The interactlon bestween the
relay and the grid bias of (V45), 41in which
the blas 1s changed when relay contacts 1
and 2 close, serves to advance the point at
which the grid voltage dvdps suffilclently to
cause the relay to release to a pteeper por-
tion of the ((62) capscitor discharge-time
characteristlio, This tends to equalize the
relay operate and velease times From one
dlal pulse to anothsr. 'The complete action
ol the delay network, de amplifier, and relay
circuls is twofold:  First, it produces
ground pulses on the "EY lead of approxi-
mately the same duration as the time between
bursts of 3700-cps sguare wave {corresponding
to legitimate dial pulses) at the output of
the cathode~follower section of (V41), but
delayed by roughly 15 milliseconds; and
second, by rejecting inputs shorter than

15 milliseconds, 1t avolde the removal of
ground from the "B lead, due to unwanted
line surges,

5.27 Tubes (V41) and {VE2)} have -40 volt
Hegters and are supplied directly from
the L0 volt source describad in 3,12, Tubse
(V45) has a ~20 volt heater which is con-
nected in series with that of {?131% or
(va0l) via plug (PBJ) and jack (JBJ

®
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SECTION IIY - REFERENCE DATA
1. WORKING LIMITS

1.1 None,
2. FUNCTIONS
2.1 NL Carrier

2,101 Modulates & volece-frequency channel
to a carrier-frequency double-
sideband channel in a 164~ to 260-ke range,
with carrier transmlitted {see Section II,

Part 3).

- 2.102 Generates the channel carriler required
and provides meansg for adjusting the
magnitude {see Section II, Part 3).

2.103 Amplifles the volce signals applied
&t the iInput of the unit and com-
pressesg thelr volume range so as to raise
the signals of lowest level well above nolse
and crosstalk levels., Gain adjustment s
provided. (See Section II, Part 2.)

2.104 BSelects one specific shannel from a

group of 12 carrier channels received -

from the distant termlnals by means of chan~
nel band Cilters {see Sectlon II, Part 3).

2.10% QControls automatlcally the trans-

mission of the carrier-channel sig-~
nals to provide a constant carrler level at
the Input of the demodulator. Input level
adjustment 1s provided. (See Sedtion II,
Part 3.)

2.106 Demodulates the double-sideband
carrier channel down to volce (see
Section II, Part 3). :

2,107 Expands the volume range of the
received volce-frequency sipnal to
compensate for the compressicn introduced
at the transmitting end, thus restoring the
original volume range and, in the process,
lowering nolse and crosstalk disturbances.
Input level adjustment 1s provided. (See
' Section II, Part 4.)

2.108 Amplifies the expanded signal (see
Section IX, Part 4).
2,108 Provides means in Flg. 1 for connect-

ing to a volee-~frequency eircult on
a 2-wire or d-wire basis by optional strap-
plng of a2 bullt-in resistance hybrid clr-
cult, or only on a h-wire basis in Fig. 7
(resistance hybrid nct furnished)., Fig. 1
hag been rated "Mfr Disc.” for N carrier
and "A & M Only" for O and ON carrier,
“Fig. 7 1s now rated "Standard" for N, O,
and ON carrier. In all cases, an adjusta=
ble output pad is provided. (See
Seetion II, 2.2.) .

2.110 Supplies a signaling channel for

relaying over the carrlier system de
signaling indications. Adjustments for
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 sensltivity and relay-operating character-
- istles are provided,

{S8ee Section II,
Part 5.)

2.2 0 and ON Carrier

221 Modulates a volce~frequency channel
to a carrier-frequency single-
sideband channel in the 180~ to 1% -ke
range. The modulater output level may be
adjusted: ({See Section II, 3.2.) .

2.22 Amplifles the volce glgnals applied at

the input of the wmit and compresses
thelr volume range ®o as tou ralse the sig-
nals of lowest level well above nolse and
crogstalk levels. Galn adjustment 1s pro-
vided., (See Section II, Part 2.)

2.23 Belects one specific channel from a

group of four carrier channels by
means of channel band filters {ses
Section II, Part 32J,

2.24 Demodulates the single~-gideband carrier

channel down to volce freguencies and
then amplifiles the voice. The amplifiler oub-
put level may be adjusted. (B8ee Section II,
Part.3,)

2.25 Expands the volume range of the

recelved volece~frequency signal to -
compensate for the compression introduced at
the transmitiing end, thus restoring the
original volume range and, in the process,
lowering nolse and crosstalk disturbances.
Input level adjustment ls provided. (See
Bection II, Part 4,)

2.26 Amplifies the expanded signal (see
Part 4},
2.27 Provides means for connecting to

volee~frequency clrcults on a 2-wire
or 4-wire basils by optlonal strapping of =
bullt-~in resistance hybrid cireult, or only
on a 4-wire basis (resistance hybrid not
furnished)., In all cases, an adjustable
cutput pad 1s provided. {See Section II,
2.2 and Section III, 2.109.)

2.28 Supplies a signaling channel for

relaying over the carrler system dec
signaling Indications. Adjustments for
sengltivity and relay-operating character-
istics are provided. (See Section ITI,
Part 5.)

3. CONNECTING CIRCUILTS
3.1 NI Circults )
High Group Transmitting Cireuilt -

3.11
3D~-95119~01
3.12 Low Group Hecelving Clrecult -
. 8D-95120-01
3.13 Low Group Transmitting Circeult -

SD-95129-01




CD-95118-01, ISSUE 15B

3.14 ﬁggh Group Recelving Circult -
SD-95130-0

3.15 Applileation Bchematlie for Terminal -
5D-~95121-01

2.2 0 and ON Cirecults
3.21 Twin Channel Circult - SD-95151-01
2,22 Group Trsg Clreoult - 8D-05153-01

2,23 Terminal Application Schematle -
5D-95150-01

SECTION IV - REASONS FOR REISSUE
CHANGES /

B, CHANGES IN APPARATUS
Superseded by
In Fig. 8

B.1 Supsrseded

1 -~ Resistor {R104)
1454
0.11 megohms

1 - Resistor {R104)
1454
27,400 ohms

1 - Resistor (R127)

KS8~13490, Li
62,000 ohms

1 - Resistor (R12T7)
KS-13400, Ll
0.11 megohms

BELL TELEFPHONE LABORATORIEZ, INCORPORATED

DEPT 2166-RLH-OLW

5 » Superseded
CIn Pig. ©

1 ~ Resistor (R104) 1 -"Resistor (R104)
1458 1454
0.332 megohms 75,000 ohms

1 - Resistor (R127) 1 - Resistor (R127)
K8-13490, L1 K3-13490, L1
0.11 megohms 62,000 ohms

B.2 Removed

Superseded by

In Pig. 8
1 - Resistor (RZ?é}
1454
82,500 ohms
InPlg. 9
1 - Resistor (R122)
1454
0.2 megohms

D. DESCRIPTION OF CIRCUIT CHANGES

D.l Option "BR" was added to Fig. 8 and 9.
Previpusly option "BS" on Fig. 8 and
9 was not rated "Mfr Disc.”

‘A1l other headings under Changes, no change.
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