UEPARTMENT

w ‘ CD-95151 -0

i . : - Issue 10B
L Dwg. Issue 168

- COMMOR S¥5?E§S
sg® AND “ON" CARRIER TELEPHONE
01, ON1, AND CN2 TWIN-CHANNEL

CARRIER CKT.
CHANGES 3.12 ,P§r§its aﬁgastggnt ﬁf the transmitted
) carrier,
A. CHANGED AND ADDED FUNCTICHES ,
’ , : 3.13 Provides tempersture compensation for
A.1 Adéitional wiring has been included in the transmitting channel bend filter. -

Lhis elreulit to allow carrier voltage to

be connected to the U2 alarm cireult iscaizaﬁ'

ip the terminal mounting.
:}." DESCRIPTION OF CIRCUIT CHANGES

D.1 A pair is connected f?&% terminals 1 an&-

2, formerly unused, of transformer (T3)

to pins 12 and 1. respectively, of the 20-pin

conrigctor.

D.2 Fig. 2 was added %to show the eircuilt

configuration of the 5324 and 532B fil-

ters and the 5325 and 532B filt&rs‘

.3 AL1 *D1% wiring ﬂﬁ%ati%ﬂﬁ on pigtail
leads have been removed from the drawe

.ing. ALl eriticel wiring 1s covered by

Equipment Requiramaatﬁ {note 202).

D4 Tote 204 has been added to cover é
treatment of antising resistor (R

cial

éll athe? hé&ﬁings under Changes, no change.
1. P?Rﬁﬁﬁﬁ OF CIRCUIT

1:1 The transmitting portion of the clireuit
provides a source of carrier fregquency
- {184 or 192 ke) for the two associated ¢han-.
‘nel modulastors and an sdjustable source Ifor
the transmitted carrier reinserted at the
transmitting multiple point. It also pro-
vides temperature compensatlion for the trange
mitting channel band filter, -

1.2 The receiving portion of the cireult

. provides regulation of the incoming sig-
" nal level., It:also picks off the recelved
- earrier frequency and amplifies 1t for use
4r the two associated channel demodulators.

. Carrier voltage can also be supplied to the

OH2 alarm circult wheh necessary. The re-
ceiving portion of the circult provides tem~
perature compensation for the recelving chan-
nel band filter.

2, WORKING LIMITS

2.1 HNone

A« FUNCTIONS

3.1 Transmitting

3.11 Generates a carrier of 192 or 184 ke
for the two n&amael wodulators.

Printed in U. 5. 4.

-and & control aggiifier and rectifier.

3.2 BRecelving

© 3,21 Receives the incoming signal from the

group receiving cirenit and further
regulates the signal under control of one
received- aarréer, 184 or 192 ke.

3.22 FPvaiﬂag a supply of recelved carrier
for the two channel demodulators.

3.23 Provides 2 hybrid bzlance to minimize
interaction between the two channel

units, .

S 3.2k Provides temperature compensation for

the receiving channel band filter.

3.2% Provides carrier voltage for the ON2

alarm cireult when necessary.

L,  CONNECTING CIRCUITS

4,1 N and Ol Channel Ckt, - SD-05118-01

Y,2 ﬁsl, £C1, ODL Group Receiving Ckt. or
Reg%ster Amplifier Ckt. and CN1 ﬁr&un

Sacezviag Ckt, - $§~9§1§2—$1

4.3 g;pliﬁa&ign Schezmatie - 01, Qﬂi, & ON2
Carrier Terminsl - SD-9515C-01

DESCRIPTICN COF QP&H&TE@%

5. GENERAL

5.1 The ﬁhinwﬂhﬂﬁﬂﬂi unit consists of a

transmitting section and a2 recelving
sectlion, both fed from the terminal plate

and ?11ﬁmgnt battery.

5.2 The transmitting portion consists essen-

tially of a crystal eoscillator with
three cutputss 4 potentiometer controls one
of the three ocutputs.

5,3 The receiving portion consists of a

regulating amplifler, a pickoff filggg, :
control amplifier and rectifier constitute s
repulator. The control amplifier also deliv~-
ers carrier to the channel demoduistors and
to the OH2 alarm cireult.
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6. THANSMITTING SECTION - CARRIER SUPPLY
CIBCUIT 5 . :
6.1 The 184. or 192eke carrier is gener-
ated by a crystal-controlled, electron-
coupled oscillator consisting of tube (V1),
erystal (¥1), and associated parts. The
screen grid of (V1) functions as the plate
of a tricde crystal oscillator of  the Col-
pitts type. Crystal (Y1) and variable cap-
acitor (Ck} act as an inductance at the
oscillating freguency. The remainder of the
tank circult consists of capacitors (C8) and
{CG), the tube output voltage from scresen to
cathode being applied across {C8), &nd the

voltage ascross (C9) being applied to the grid

of the tube. As the amplitude of ostillation
bullds §§§ grid current flowing through grid
leak (B6) blases the tube back and reduces
the gain to unity. Even though the effective
4 of the tank eircuit is very low, the fact
that the apparent inductance of the crystal
changes very rapldly for small frequency de-
- wiations means that the phase shift around
the loop changes very rapldly for small fre-
guency deviatlions and conseguently the opscil-
Istor is very stable. Varisble capacitor
{Ch) permits 2 small adjustment of freguency,
aboht 2% cycles. Resistor (B5) is an anti-
parasitic resistor to prevent the cireuit
from oscillating at spurious high freguen-
cles. The coupling to the plate of (V1) is
purely by the slectron stream. This type of.
operation effectively iscolates the freguency-
determining part of the cirtult from the out-
put eircuit where the power is delivered.
Resistor (Rb4) iscletes the tank ecireuit from
the power supply. BResistors (BRB) and {R9)
and capaeitors (C6) and (C7) are elements of
decoupling circults for the plate and screen
supplies. . i B : i

‘6.2 Output transformer (T1]) feeds two chan-
nel modulstors from windings ¥1-2% and
#3.7,% Capacitor {C%) tunes the primary of
this transformer to approximately the opsr-
ating freguency. Winding "bk-5" supplies the
 fransmltted carrier circult consisting of
_resistors (K26} and (Rl) and potentiometer
- {TC) which is used to adjust the resupplied
_ earrier level. Option "S8," consisting of
resistor (R7) and thermistor (RT2), provides
temperature compensation for the transmitting
channel band filter. The filter, consisting

of capacitor (C1) and retardation coll (L1),

suppresses second harmonle of the csrriler te
prevent 1t from interfering with other "0¢
carrier systems on the open-wire pair. The
level is read at jJack (7C)..

. 9. RECEIVING SECTION

. 7+1 - The inputs of the receiving sections of
the two twin-channel carriler cirecults
of the O terminal are connected in multipls
o the output of the group recelving cireult.
Applied to both twin-channel inputs is the
signal consisting of two carriers end four
sidebands. Since regulation in the group
recslving clreult and in the repsaters is
done on the basis of total power of the two
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carriers, it is quite likely that the two
carriers {and their associated sidebands) =

‘may differ in level by several db because of .
The difference between the two

line slope.
garriers is alsc a variable depending on
weather conditions along the line.
channel circuit regulates on the 18k-ke
carrier to hold it {and the two associated
sidebands) approximately constant at the
twin-channel output. The other itwin-channel
circuit regulates on the 192-ke carrier te

“hold it {(and the two assoclated sidebands)

also approximately constant at the same :
level. Thus, the effect of line slope and

changes in line slope are\gesr}g»eliﬁisataﬁ, »

7.2 The incoming signal consisting of two
carriers and four sidebands enters the
unit on terminals 19 and 16. Capacitor {Clk)
provides de blocking. Series resistor (R19)
and potentiometer (HEG) introduce s variable
loss to permit line-up of the ecircuit. IC
voltage across capacitor (C13), introduced
from the contrel cireult, controls the gain
of the first section of double triode (V2),
thus sccomplishing the regulating action.

7.3  The double triode (V2) forms s 2-stage
) impedance~coupled amplifier. The plate
load of the first half of (V2) is composed
of retardation coil (L2) in parallel with
{R18), plus the circuit capacities. Capac~
itor {C11) couples the two stages of the am-
plifier. {ﬁ22§ and (C12) provide decoupling
from the plate battery cireult. - {R17), by-

passed by (C18), provides blas for the second

half of (V2) which works into output trans-
former (T2). (R21) and (C10) also provide
decoupling from the plate battery circult.

Jack (REG) §er§1%s a voltage~drop measurement

across (R22) for lining up.

7.% The output of the (T2) is connected to
the two L pads made up of resistors
(R10), (R11), (R12), and (H16) which provide
good output impedances and introduce some
loss. (R13) iz a balancing resistor for the
output transformer (72) and provides isola-

- tion tetween the two récelving band filter
inputs. The two channel units are fed from
Ctermingls 9, 6 and 3, 0. S RN

7.5 The carrier pickoff filter (FLl) is
bridged across the output of (I2) and
has 2 passband of approximately 80 cycles
for O and 200 cycles for ON,
queney 1is 184 or 192 ke
carrier is to be regulated,  The output of

the plckoff filter is applied to the grid of
“(V3), which amplifies the carrier, Cathole =
resistor (R27) farnisﬁesgggié biss and (C15) =

provides bypessing for (R27). (R28) and

-{C18) act as a decoupling filter for the

sereen cireult of (V3).

7.6 The output of (V3) is supplied to the
twe transformers (T3) and (Th) whose

primaries are connected in parallel. Trans-

former (T3) has three secondaries, one of
which, "425,% supplies about 20-db negative

© feedback to stabilize this amplifier stage.
Another -secondary, "3-7," supplies carrier

One §%i§«

g@A“ =

Its center fre-
depending upon which -

e




the demodulators in the two chan-
bl : (R31}

J & th il garpier
voitage. The third secondary, "1-2," sup-
plias carrier voltage through terminals 12
1 to the ON2 slamm elroult.

7.7 Transformer {Ih) couples {V3) to the
rectifier circult composed of varistors

{CR2) and (CR3), resistor (R29), and capac-

itor {C19). With "R" option, the de output

cof this rectifier is connected in series with

8 positive reference voltage obtalned from
the plate battery through (R3O0} and (R24).
With optlion "8," the positive reference volt-
age 1s obtailned.through a temperature compen~

sating circult for the reeaivin%ﬁchaanel band

filter consisting of resistors (R2), (R3),
and (R2%) and thermistor (RT1). The differ-
gnce of the rectifier voltage and the refer-

.ence voltage is supplied through (B231) to

the grid of the first section of (V2) across
capacitor (C13). ,

- 7.8 Ir the incoming carrier Increases in

level, the output of the Z2-stage ampli-
flier increases, which in turn increases the
amount of the rectified ac across (R29).
This opposes the de¢ reference volltage from
the divider and increases the negative bias
on the first section (VZ}, thus decreasing
the gain of this amplifier. Similarly, if
the incoming carrier level decreases, the
blas on the first stage of (V2) is decreaseéd,
thus increasing the galn of the amplifier.
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The effect is to maintain the output level of
the amplifier essentlally constant. = v

7<9 The whole regulator may be considered as

a de fesdback clreuit’ of which the Input
is the positive refersnce voltage, the net
input voltape after feedback is the resultant
de voltage across capacitor (C13), and the

' fedback voltage {mu beta times the net in-

put voltage) 1s the control eireult output
voltage. The amount of dc feedback at the
normal operating point is about 25 db. The
carrier to be regulated appearing at the in~
put of the twin-channel circult 1s a factor .

. affecting the gain of the mu part of the cir- -

cuit {similar to plate voltage). Thus, small
variations are reduced ip the output by a
factor of about 19. Because of the viriabil-
ity of feedback with input carrier, an input
change of 10 db appears as a l-db change in
the output. On the other hand, variations

in the positive reference vollage are re-
flected directly as variations of the output.

8. FILAMENT CIRCUIT

8.1 The filament supply is obtained from
an office 48-volt battery through a
common resistor, external to this circult,
dropping the veitaga to approximately
L0 volts. The heater of (V2) is connected
directly from ground to the L40-volt bus.
The heaters of (V1) and (Vi) are connected
in serles between the same points.
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