INSTALLATION

Westinghouse I.L. 41-944.35
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE TC-10 POWER LINE CARRIER
TRANSMITTER-RECEIVER (WIDE BAND)
30 to 300 kHz 10 WATTS - 48, 125, 250 Vdc
WITH OPTIONAL VOICE

CAUTION: It is recommended that the user of
this equipment become thoroughly
acquainted with the information in
this instruction leaflet before energiz-
ing the carrier assembly. Failure to
observe this precaution may result in
damage to the equipment.

If the carrier set is mounted in a
cabinet, it must be bolted down to the
floor or otherwise secured before
swinging out the equipment rack to
prevent its tipping over.

APPLICATION

The type TC-10 carrier equipment is designed
for protective relaying of power transmission lines
employing either of two types of blocking relaying
systems: (1) directional comparison relaying, using
the type KA-4 or equivalent carrier relay, or (2)
phase-comparison relaying, using type SKB-TCU
or SKBU-1 relay equipment.

The type TC-10 set can also be used for other
functions including ‘‘push-to-talk” maintenance
telephone communication, keyed carrier tele-
metering, and supervisory control.

CONSTRUCTION

The transmitter-receiver unit consists of a
standard 19-inch wide chassis 5% inches (3 rack
units) high. The chassis is notched for mounting on
a standard relay rack. Metering jacks, fuses,
power and test switches, pilot light, and the

receiver gain control are accessible from the front
of the chassis, See Fig. 1. The circuitry is divided
into 8 plug-in modules as shown in Fig. 2 and 3.
The components mounted on each printed circuit
board or other sub-assembly are shown enclosed
by dotted lines on the internal schematic, Fig. 18.
The location of components on the eight printed
circuit boards are shown on separate illustrations,
Figures 4 through 17.

External connections to the assembly are made
through a 36 circuit receptacle J3. The r-f output
connection to the assembly is made through a
coaxial cable jack J2. When voice communication

is used, the hand set plugs into a receptacle on
the front panel of the voice adapter module.

The input attenuator control RS is accessible
from the front of the panel. In addition, two
current jacks are provided on the detector module
for measuring the following quantities:

— Receiver 20-mA. output current.
— Receiver 200-mA. output current.

OPERATION

TRANSMITTER

The transmitter is made up of four main stages
and a filter. The stages include two crystal os-
cillators operating at frequencies that differ by the
desired channel center frequency, a mixer and
buffer amplifier, a driver stage and a power
amplifier. The output filter removes harmonics
that may be generated by distortion in the power
amplifier.

All possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

NEW INFORMATION
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A single crystal designed for oscillation in the
30 kHz to 300 kHz range cannot be forced to os-
cillate away from its natural frequency by as much
as + 150 hz. In order to obtain this desired fre-
quency shift, it is necessary to use crystals in the 2
MHz range. The crystals are Y1 and Y2 of Fig. 19.
The frequency of Y2 is 2.00 MHz when operated
with a specified amount of series capacity and the
frequency of Y1 is 2.00 MHz plus the channel
center frequency, or 2.03 MHz for 30 kHz center
frequency. Capacitor CS5 and crystal Y2 in series
are connected between the positive side of the
supply voltage and the base of transistor QS51,
which operates in the emitter follower mode. The
emitter is coupled to the base through C57. With
Y2 removed, the base of Q51 would be held at ap-
proximately the midpoint of the supply voltage by
R51 and R52. The crystal serves as a series reso-
nant circuit with very high inductance and low
capacitance. The circuit can be made to oscillate at
other than the natural frequency of the crystal by
varying the series capacitor, C55. Increasing C55
will lower the frequency of oscillations and reduc-
ing C55 will raise the frequency. This oscillator
can be made to oscillate in the range of +100 Hz
from its marked frequency.

Crystal Y1 is connected in a circuit that is
similar except for the addition of C53 and diodes
D51 and D52. By adjustment of C52 this circuit
can be made to oscillate at +100 hz from its marked
frequency. The crystals taken individually have a
greater variation of frequency with temperature
than would be acceptable. However, by proper
matching of the two crystals, the variation in their
difference frequency can be kept within limits that
permit holding the frequency stability of the
overall transmitter to +10Hz over a temperature
range of -20 to +55°C.

The frequencies produced by the two .os-
cillators are coupled to the base of mixer transistor
Q53 through C62 and C63. The sum of the two
frequencies is so high that a negligible amount
appears on the secondary of transformer T51, but
the difference frequency is accepted and amplified
by Q53 and Q54.

When the keying control is closed, it increases
the output power to 10 watts. This is effected by

reducing the emitter resistance of buffer-amplifier
transistor Q54. When the keying control is open,
transistor Q355 receives no base current and is non-
conducting. Emitter resistor R70 Therefore is
effectively open-circuited. The level of output power
is adjusted to 1 watt by means of R64. When Q55 is
made conductive by closing the keying control
circuit, R70 is placed in parallel with R68 and the
amount of emitter resistance unbypassed by C66
can be adjusted as required to obtain a 10-watt
output level.

As shown on the Internal Schematic, Fig. 18,
the voltage for the keying circuit is obtained from
the 43-volt regulated supply in the transmitter.

The driver stage consists of transistors Q56 and
Q57 connected in a conventional push-pull circuit
with input supplied from the collector of Q54
through transformer T52.

The power amplifier uses two series-connected
power transistors, Q2 and Q4, operating as a class
B push-pull amplifier with single-ended output.
Diodes D2 and D4 provide protection for the base-
emitter junctions of the power transistors. Zener
diodes Z2 and Z4 protect the collector-emitter
junctions from surges that might come in from the
power line through the coaxial cable.

Terminals #17 and 18 on J3 are connected
across a 2 ohm resistor R6, located on the power-
amp module. When the transmitter is operating
(carrier-on), approximately .5 amperes (dc) of
current flows through R6 developing approximate-
ly 1 volt (dc) for 48V units and 0.25 amps (dc) of
current developing 0.5V dc for 125V and 250V un-
its. This voltage (or current) can be used to drive
an indicating device such as an oscillograph or in-
dicating relay for carrier-on indication. The value
of input impedance of the device connected to
these terminals will have no effect on the
transmitter operation, provided that R6 remains
as a shunt resistor. R6 should not be removed or
value increased, in an effort to provide a higher
current level for driving the indicating device, as
this could jeopardize carrier-start operation.

The output transformer T3 couples the power
transistors to the output filter FL102. The output
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filter includes two trap circuits (L102, C1, C2,
L103, C3 and C4) which are factory tuned to the
second and third harmonics of the transmitter
frequency. Capacitor C5, C6 approximately
cancels the inductive reactance of the two trap cir-
cuits at the operating frequency. Protective gap G1
is a small lightning arrester to limit the magnitude
of switching surges or other line disturbances
reaching the carrier set through the line tuner and
coaxial cable. Auto-transformer T4 matches the
filter impedance to coaxial cable of 50, 60 or 70
ohms.

The series resonant circuit composed of L105
and C7 is tuned to the transmitter frequency, and
aids in providing resistive termination for the out-
put stage. Jack J102 is mounted on the panel of
FL102 and is used for measuring the r.f. output
current of the transmitter into the coaxial cable. It
should be noted that the filter contains no shunt
reactive elements, thus providing a reverse im-
pedance that is free of possible “across-the-line”
resonances.

When keyed for voice by the voice adapter,
transistor Q55 is keyed into class A operation so
that its conduction can be modulated by the voice
input from the voice adapter. Potentiometer R82
and R41 are adjusted so that the nominal output of
carrier is 3.25 watts (14 volts across 60 ohms). The
voice input modulates the carrier through this
transistor by varying the amount of conduction of
Q55 so that the output power of carrier varies with
the voice amplitude following the voice frequency
components. Since with Q55 completely noncon-
ducting, R64 has been set to produce a 1 watt out-
put, maximum modulation on the side to shut off
Q55 will not result in an output level of less than 1
watt carrier at any time. Also since the output level
has been set at 10 watts with Q55 completely con-
ducting by the adjustment of R70, the maximum
modulation on the side of turn on of Q55 will not
result in a carrier output level of greater than 10
watts at any time.

The buffer keying board in addition to
providing proper buffering also contains logic for
the proper keying of output level in regards to
protective relaying operation and voice adapter
operation,

RECEIVER

The receiver is a superheterodyne type to
facilitate obtaining constant bandwidth regardless
of the channel frequency. The major stages include
an input filter, attenuator (gain control), crystal
oscillator, mixer, i.f. filters and i.f. amplifiers,
diode detector, dc amplifier, and dc power output
stage.

The fixed input filter rejects undesired signals
while accepting a wide enough band of frequencies
to assure fast operation. The receiver sensitivity is
adjusted by means of the continuously variable in-
put attenuator control RS. The receiver oscillator
is basically the same type as the transmitter os-
cillator but uses an operational amplifier. The os-
cillator frequency is 20kHz above the incoming
signal frequency. The receiver channel frequency is
determined by the input filter and the oscillator
crystal.

Mixing is accomplished by feeding the in-
coming signal to the emitter, and the receiver os-
cillator signal to the base of the mixer Q211. Injec-
tion into two separate elements, base and emitter,
provides a circuit capable of handling greater
signal level variations than one in which injection
is made into only a single element such as the base.
This receiver uses an intermediate frequency of 20
kHz. Typical characteristics of both filters and the
complete receiver are shown on curves, Fig. 29 and
30.

The 20 kHz i.f. signal is rectified by diodes D2
and D3. The resulting dc output is amplified by
transistors Q2 and Q3, giving a receiver output
current of nominally 200 mA. for a 30-ohm exter-
nal relay coil circuit. Where a second output
current of 20 mA. is desired, an external 2000 ohm
relay circuit can be connected to the receiver out-
put as shown in Fig. 31. If only a 20-mA output is
desired, a 33 ohm resistor and diode must still be
connected into the circuit as shown.

Voice Adapter Module

Voice Receiver Circuit — The voice adapter
receiver consists of three r-f amplifier stages QI,
Q2 and Q3, a diode detector and an audio
amplifier Q5. The receiver features automatic



volume control whereby, if the received r-f input
level varies, due to line switching or weather con-
ditions, there will be a minimal effect on listening
volume and the volume control need not be read-
justed. This is accomplished using a field effect
transistor Q10 connected in series with C4 across
the emitter resistor R8 of the second r-f amplifier
stage Q2. The drain to source resistance of Q10
varies directly with the dc voltage applied between
its gate and source (TP-A to TP-B). Therefore,
controlling the dc voltage between TP-A and TP-B
will affect the drain-source resistance, thereby con-
trolling the effective emitter bypass impedance and
the gain of Q2. The dc voltage applied to TP-A is
maintained proportional to the signal level at the
output of the detector stage. Q4 serves as a dc
amplifier for feedback to the F.E.T. Fig. 41 il-
lustrates the A.V.C. response of the receiver cir-
cuitry. Plotted simultaneously is the feedback dc
voltage (TP-A to TP-B).

The demodulated audio signal is present across
volume control R14. It is then fed through CI11 to
the audio amplifier stage Q5. The collector load of
Q5 is one half of the primary winding of T2 which
is used to match the impedance of the handset
receiver.

Speech-Amplifier Circuit

The speech amplifier circuit is a three stage
audio amplifier using transistor Q6, Q8 and Q9.
The circuit features automatic level control
whereby the output, applied to modulate the TC-
10 Transmitter, is held at a constant level while the
microphone input level can vary up to 25db in
amplitude. This is accomplished by controlling the
gain of the first amplifier stage Q6, by placing a
field effect transistor Q11 in series with C18 across
the Q6 emitter resistor R24. The effective drain to
source resistance of Q11 varies in proportion to the
dc voltage applied to its gate (TP-2). Therefore,
controlling this dc voltage will affect the drain
source resistance, thereby controlling the effective
emitter bypass impedance, and the gain of Q6. The
dc voltage at TP2 is maintained proportional to
the audio signal level at the collector of the second
amplifier stage Q8. This signal is applied to the
base of Q7 which when turned on by the negative
going peaks will cause current to flow through D3
and charge C19 applying a dc voltage to the gate of

the F.E.T. (Q11) in proportion to the signal level.
The audio signal is applied through C21 to the
third amplifier Q9. The final output level can be
adjusted using R37.

POWER SUPPLY

The power supply is a series-type transistorized
dc voltage regulator which has a very low stand-by
current drain when there is no output current de-
mand. The zener diode Z1 holds a constant base-
to-negative voltage on the series-connected power
darlington transistor Q1. Depending on the load
current, the dc voltage drop through transistor Q1

and resistor R2 varies to maintain a constant nom-
inal 100 volt output. The Zener diode Z2 is used in
a second series regulator to supply a nominal 43V
for use with the keying circuit, receiver, and the
voice adapter. It is placed in a series regulator circuit
(Q2 & R1) so that it does not draw current unless
called upon by the receiver and voice adapter.
Capacitor C3 provides a low carrier-frequency
impedance across the dc output voltage. Capaci-
tors C1 and C2 by pass r.f. or transient voltages
to ground, thus preventing damage to the tran-
sistor circuit.

For a 250-volt dc supply, the circuit of Fig. 35
is used. This consists of an external voltage-
dropping resistor assembly in conjunction with a
125V TC-10 set chassis connected in series. The
resistor assembly (see Fig. 34) must be mounted at
the top of a cabinet or an open rack. Because of the
heat dissipated, no transistorized equipment
should be mounted above the resistor panel. The
250 volt TC-10 set has a constant current drain of
1.1 amperes dc, and uses 2 amp fuses in the resistor
panel.

When the TC-10 set is used with solid-state
protective relays (such as the SKBU-11), power
switch S1, and fuses Fl and F2 are omitted from
the assembly. See Figures | and 2. Instead, the dc
power for the complete relaying assembly is con-
trolled from a single switch and set of fuses. This is
done to prevent an incorrect tripping or blocking
output which might result from interruption of one
or both sides of the dc supply to the carrier set or
protective relays. For solid-state relaying appli-
cations, there are no connections to J3 terminals
7 or 6 (normally fused positive and fused negative).
See Fig. 18.

,e‘“f-?%
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RELAYING CONTROL CIRCUITS

The carrier control circuit for KDar relaying is
shown in elementary form in Fig. 28. The “Trans-
mitter Control” circuit is normally held at fused
negative potential through the normally-closed
carrier test pushbutton and the phase and ground
carrier-start relay contacts. Opening of any of
these contacts allows current to flow from fused
positive through resistor RC and the Diode D
to the transmitter control terminal TC 10/9 thus
starting carrier transmission at full output. The
reception of carrier from either the local or remote
transmitter normally causes a saturated current
mA. to flow in the alarm and holding coils (AL
and RRH) in the type KA-4 (or equivalent)
receiver auxiliary relay.

If the protective relays call for stopping the
transmission of carrier, closing of CSP or CSG
contact connects the transmitter control circuit
back to fused negative, thus stopping any carrier
transmission regardless of how it was started.

If a relaying carrier channel is also used for an
auxiliary function such as telemetering or super-
visory control, the keying contact for this function
is connected into the carrier-start circuit in series
with the carrier test pushbutton. Such a contact
must be normally closed (in the non-operating con-
dition). An auxiliary relay in the receiver output,
usually in place of the alarm relay, energizes the
telemetering or supervisory control equipment
through contacts on the auxiliary relay.

CARRIER CONTROL
FOR OTHER FUNCTIONS

If a type TC-10 set is keyed on-off for
telemetering or supervisory control only (no
protective relaying), one of the circuits shown in
Fig. 42 can be used. Arrangements are shown for
either a normally-closed or normally-open carrier-
start contact. In the former case, a diode is re-
quired to allow using the Voice Adapter for push-
to-talk voice communication between stations.
Note that continuous telemetering must be in-
terrupted when it is desired to use the carrier
channel for voice communication.

The receiver output can be connected for either
200 mA., or 20 mA operation as shown in Fig. 31.

The 200 mA output is preferable (if a choice is
available) because of a slightly better time cons-
tant in the 200 mA receiver output circuit. In some
cases, both the 200-mA and the 20-mA outputs
may be used together. For exa ple, the 200 mA
output can be used with a standard carrier aux-
iliary relay (for directional-comparison relaying),
while the 20 mA output feeds a 2000 ohm receiver
relay used with supervisory control equipment.
The connections shown in Fig. 31 would be used
for this case, with the receiver relay holding coil
(RRH) in place of the RRH and AL coils shown.
The alarm function would be provided by the
supervisory control equipment.

CHARACTERISTICS

30-300 kHz (50-300 kHz
for phase comparison re-
laying.

Frequency Range

10 watts into 50 to 70
ohm resistive load

55 db below 10 watts

40 mV input for 180 mA
minimum output current

1500 Hz bandwidth (3db
down); 80 db at +3kHz.

Transmitter Output

Harmonics

Receiver Sensitivity

Receiver Selectivity

Transmitter-Receiver
Channel Rating 50db

Input Voltage 48,125, or 250V dc

Supply Voltage
Variation 42-56V, 105-140V, 210-

280V

Battery Drain:

48V dc 0.5 amp standby. 1.35
amp transmitting

125V dc 0.25 amp standby, 0.6
amp transmitting

250V dc 0.75 amp standby or trans-

mitting (with external re-
sistor Panel)

20 to +55°C around
chassis

Temperature Range



FREQUENCY
SPACING

The minimum recommended frequency spac-
ing between two type TC-10 carrier sets operated
in parallel without hybrid units is shown on the
curve of Fig. 32. For example, at 100 kHz, the
minimum spacing is 8 kHz. Closer spacing would
result in the generation of inter-modulation
products caused by the non-linear load presented
by each transmitter to the other one.

The minimum frequency spacing between a
TC-10 carrier channel and an adjacent transmitter
signal keyed on-off at a rate of 60 pulses per se-
cond can be determined from the nomograph of
Fig. 33. Using the example shown by the dashed
line, consider a type TC-10 set used on a channel
with a normal attenuation of 15 decibels. The TC-
10 receiver would be set to give a margin of 15db
below the normal received signal, or for a sensitivi-
ty of -30db (relative to a 24.5 volt, 10-watt signal).
The interfering signal is assumed to be a 10-watt
transmitter at the same location. To determine the
minimum frequency spacing of the TC-10 receiver
from this interfering signal, lay a straight edge
between the -30 db point on the receiver sensitivity
scale and the zero dc point on the interfering
transmitter scale. The resulting line crosses the
channel spacing scale between 3 and 4 kHz. For
this example, a channel spacing of at least 4kHz
should be used. (In order not to conflict with the
limits of Fig. 32, an r-f hybrid may be needed
between the TC-10 set and the other transmitter,
depending on the actual application.)

For protective relaying applications to 3-
terminal lines, the transmitter frequencies are
offset 100 hertz to prevent a slow beat or cancella-
tion of the received signal when two transmitters
send blocking signals to the third terminal. The
three transmitters operate at fc, fc + 100 Hz. and
fc - 100 Hz. All receivers operate at the channel
center frequency (fc).

INSTALLATION

The type TC-10 transmitter-receiver is
generally supplied in a cabinet or on a relay rack
as part of a complete carrier assembly. The loca-
tion must be free from dust, excessive humidity,

6

vibration, corrosive fumes, or heat. The maximum
ambient temperature around the chassis must not
exceed 55°C.

ADJUSTMENTS
TRANSMITTER

The TC-10 transmitter is shipped with the
power output controls R64, R82, R41 and R70, set
for outputs of 1 watt, 3.2 watts and 10 watts into a
60 ohm load. If it is desired to check the ad-
justments or if repairs have made readjustment
necessary, the coaxial cable should be dis-
connected from the assembly terminals and replac-
ed with a 50 to 70 ohm non-inductive resistor of at
least a 10 watt rating. Use the value of the ex-
pected input impedance of the coaxial cable and
line tuner. If this is not known, assume 60 ohms.
Connect the T4 output lead to the corresponding
tap. Connect an ac vacuum tube voltmeter
(VTVM) across the load resistor. Turn power out-
put control R64 to minimum (full counter-
clockwise). Key for reserve signal detector by
jumpering terminals 21 &11 on keying module.
Turn on the power switch on the panel and note the
dc voltage across terminals 3 & 35 on keying module.
If this is in the range of 40 to 46 volts, rotate R64
clockwise to obtain 4 or 5 volts across the load
resistor used. At this point check the adjustment of
the series output tuning coil L105 by loosening the
knurled shaft-locking nut and moving the adjustable
core in and out a small amount from its initial
position. Leave it at the point of maximum voltage
across the load resistor used. Then rotate R64 farther
clockwise to obtain the correct voltage for 1 watt
in the load resistor, as shown in the following table.

Then change to relaying output by connecting
together terminals 5 to 3 on keying module, and
rotate R70 until the voltage across the load resistor
is as shown in the following table for a 10 watt out-
put. Recheck the adjustment of L105 for maximum
output voltage and readjust R70 for a 10 watt out-
put if necessary. Tighten the locking nut on L105.
Open the power switch and remove the jumper used
to key the transmitter to the 10 watt level. Key for
voice by connecting terminal | to 31 on voice adapter
module. Turn the power back on. Adjust “C”(R4 1)
on the voice adapter module for a 3.2 watt output
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across the load resistor (14V across 60 ohms). Open
the power switch, remove connections to terminals
of J3, remove the load resistor, and reconnect the
coaxial cable circuit to the transmitter. Note on
frequencies above 200 kHz, L105 adjustment is a
screw-driver adjustment. There is no kurled shaft-
locking nut.

VOLTAGE

RESERVE VOICE RELAYING
SIGNAL ouTPUT

T106 1 WATT 3.2 WATTS 10 WATTS
TAP OUTPUT OUTPUT OUTPUT

50 7.1 12.7 224
60 7.8 14 24.5
70 8.4 15 26.5

Follow the procedure outlined in the line tuner
instructions for its adjustment.

Normally the output filter (FL102) will require
no readjustment except as noted above. It is fac-
tory tuned for maximum second and third har-
monic rejection, and for series resonance (max-
imum output at the fundamental frequency) with a
60-ohm load. A small amount of reactance in the
transmitter output load circuit may be tuned out
by readjustment of the movable core of L105. This
may be necessary with some types of line coupling
equipment. The adjustable cores of L102 and L103
have been set for maximum harmonic rejection
and no change should be made in these settings un-
less suitable instruments are available for measur-
ing the second and third harmonic present in the
transmitter output.

The operating frequencies of crystals Y1 and
Y2 have been carefully adjusted at the factory and
good stability can be expected. If it is desired to
check the frequencies of the individual crystals,
this can be done by inserting a crystal in its proper
socket with the other crystal unconnected. A sensitive
frequency counter with a range of at least 2.3 MHz
can be connected from TP51 to TP54. (Connection
to TP54 rather than to TP53 provides a better
signal to the counter and avoid some error from the
effect of the counter input capacitance on the os-
cillator circuit.) While measurement of the os-
cillator crystals individually is necessary for the
initial adjustment of the oscillators, generally any

subsequent checks may be made with a lower
range counter connected at the transmitter output.
If any minor adjustment of the frequencies should
be needed, the adjustment should be made with
capacitor C52.

RECEIVER

The receiver has two controls: one is the if input
control Ry which is factory set for 1830 mA DC
output at J» (200 mA) on detector board with an
input of 40mV, at rated frequency, into J1 (Receiver
Input) with Rg (Input Attenuator) on input board
set for minimum attenuation. The input attenuator
Rj is the other receiver control and is front-panel
mounted on the input-module. It is recommended
that the receiver normally be set for a 15-db
operating margin to allow for reasonable variations
in receiver input signal level without affecting the
output blocking current. This adjustment can be
made in two ways, as follows:

1. First, measure the normal received signal from
the remote terminal (after the line tuners have
been adjusted) by starting the remote
transmitter and measuring the voltage across
the coaxial cable at the receiving terminal. This
signal should preferably be measured with a
tuned voltmeter such as the Sierra carrier-
frequency voltmeter. If a simple VIVM
reading is used, have the remote transmitter
turned on and off several times to be sure the
VTVM reading is actually the remote signal.
Note the reading. Now disconnect the coaxial
cable, and feed a signal into the carrier
assembly at the coaxial terminals from a
separate signal generator. Set the signal
generator to the received frequency at a level
15db below the previous measured incomirg
signal. With a 0-250 mA. (mimimum) dc
milliammeter plugged into the 200 mA output
jack on the detector module, adjust the input
attenuator Rg until an output current of about
100 mA is obtained. As this point is on the
steep portion of the receiver output-input
curve, it may be difficult to set Rs for exactly
100 mA. This is not necessary, however, as
the signal is not normally at this value. This is
the operating setting of the input attenuator.
Return the coaxial cable connections to nor-



mal. NOTE: Do not energize the local trans-
mitter when making the foregoing adjustment
as the signal generator may be damaged.

2. Asan alternate procedure if no signal generator
is available, the local transmitter itself may be
used as the signal generator. First detemine the
normal received signal from the remote ter-
minal as explained previously under (1). Then
turn off the remote transmitter. Now turn on
the local transmitter and reduce its output to a
value 15 db below the normal received signal
level. Then adjust the receiver gain control to
gain 100 mA. output as before. When this ad-
justment has been made, reset the local
transmitter to its normal 10-watt output level.

In applications where the line attenuation is
low and a strong signal is received, the adjustment
of the input attenuator becomes critical. For such
applications, the setting of i-f gain control R2 may
be reduced to lower the overall receiver gain. The
front-panel control R5 will then have a smoother
and more gradual control as the knob is rotated,
making it easier to obtain the 15db margin setting.
For such a strong-signal condition, it is
recommended that with R5 at maximum, the i-f
gain control R2 be adjusted to give 100 mA
receiver output current from an input r-f voltage
25 db below the normal received signal level. Then
the front panel input attenuator RS is set for the
normal 15-db margin as previously described.

Carrier Level Indicator

Connect a signal generator to J| receiver input
and adjust for rated frequency and input voltages
listed below. Adjust detector module as follows:

220mV input, adjust R27 CLI level for 100mV
at TP9 to TPI11

700mV input, adjust R36 span adjust for
3.00 volts at TP9 to TP11

22mV input, adjust R47 (full scale adjust)
for 0 db on internal instrument
+ Adjust RS0 for external instrument.

VOICE ADAPTER MODULE

NOTE: Before attempting to make any set-
tings on the voice adapter module the
associated TC-10 transmitter and receiver
must be set properly as follows:

1. Using the adjustment procedures outlined

previously, the output power levels under
reserve signal detector, relaying, and voice
conditions must be set accurately to obtain
proper voice modulation.

Voice Receiver Sensitivity

The voice receiver sensitivity must be set using

the sensitivity control (R1) labeled ‘“‘Sens.” located
on the front of the module.

1.

2.

Set the remote TC-10 Transmitter for a power
output level of 1-watts.

Connect a DC voltmeter (0-10 volts min. sen-
sitivity of 15,000 ohm:s per volt) between TP-A
and TP-B on the front of the voice adapter
module,

. Starting with “Sens.” (R1) Voice adapter

module at max. counterclockwise slowly turn
R1 clockwise, while observing the voltmeter, to
a point (Fig. 41 point A) where the voltage
begins to increase rapidly. This is the proper
setting of the receiver sensitivity. When the TC-
10 transmitter operates at the voice power level
of 3.25 watts the voice receiver sensitivity will
be set at point B Fig. 41.

Speech Amplifier Output

The speech-amp output level is adjusted using

modulating adjustment labeled *“Mod.” (R37)
mounted on the front of the circuit board. The
procedure is as follows:

1.

2.

Connect an oscilloscope and an ac VITVM
across the TC-10 Transmitter output terminals.
Plug in the telephone handset. The voltmeter
should indicate a transmitter output level of
3.25 watts (14 volts across 60 ohms).
Connect an audio signal generator set at 1000
Hz. at a level of 1 volt (rms) between TP5 and
circuit board terminal 17 (D.C. neg.) of the
speech-amp module.

. Adjust “Mod.” (R37) on the speech-amp

board. Starting from max. CCW., increase the
level slowly while observing the modulation
pattern on the scope until a point of maximum
undistorted modulation is reached. This is the
proper setting.

Receiver Volume Control

The “Receiver Level” volume control R14 is

located on the front of the voice adapter module. It
has a knob on it and is adjusted for a comfortable
listening level. This naturally differs according to
each person’s preference or needs.
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ACCESSORIES

1) Telephone Handset

a) Westinghouse .style - 204C892HO01 - noise
canceling microphone.

b) Westinghouse style - 204C892GO01 - non-
/noise canceling microphone.

2) Remote Hookswitch - Handset Assembly
(for surface mounting)

a) Westinghouse style - 205C246G01 - with
noise canceling handset.

b) Westinghouse style - 205C246G02 - with
non/noise canceling handset.

3) Remote Hookswitch - Handset Assembly
(for panel mounting)

a) Westinghouse style - 205C266G01 - with
noise canceling handset.

b) Westinghouse style -204C266G02 - with
non/noise canceling handset.

For mounting and wiring details of the above
accessories see Figs. 36 thru 39.

MAINTENANCE

Periodic checks of the received carrier signal
will indicate impending failure so that the equip-
ment can be taken out of service for correction. At
regular maintenance intervals, any accumulated
dust should be removed, particularly from the heat
sinks. It is also desirable to check the transmitter
power output and receiver sensitivity at such times,
making any necessary readjustments to return the
equipment to its initial settings.

Voltage values should be recorded after read-
justment in order to establish reference values
which will be useful when checking the apparatus.
The readings will remain fairly constant over an
indefinite period unless a failure occurs. However,
if transistors are changed, there may be con-
siderable difference in these readings without the
overall performance being affected.

Typical voltage and current values are given in
Tables I through VI. Voltages should be measured
with a VTVM. Readings may vary as much as
+ 20%.

REPLACEMENT OF Q2 AND Q4

The two transistors Q2 and Q4 in the trans-
mitter power-amplifier stage are a matched pair
with the gain of the two units matched within 5%.
If one of the transistors fails, both should be
replaced with a new matched pair. This is
necessary to keep the second harmonic of the
transmitter output at an acceptably low value. The
pair of transistors should be ordered as 1 of
S#3508A21H04 matched pair transistors.

CHANGE OF OPERATING FREQUENCY

The parts required for changing the operating
frequency of a type TC carrier set are as follows:

TRANSMITTER
1. Oscillator Crystal (Y101), specify frequency

2. Capacitors C1, C2, C3 and C4 (on Power Amp.
board)

3. For ease of replacement, this is a complete
plug-in module. However, the unit can be
changed as noted below.

Inductors 1.102 and L103 in these filters are
adjustable over a limited range, but forty-two
combinations of capacitors and inductors are re-
quired to cover the frequency range of 30 kHz. to
300 kHz. The widths of the frequency groups vary
from 1.5 kHz at the low end of the channel fre-
quency range to 13 kHz at the upper end. A par-
ticular assembly can be adjusted over a somewhat
wider range than the width of its assigned group
since some overlap is necessary to allow for com-
ponent tolerances. The nominal adjustment ranges
of the groups are:

30.0-31.5 61.0-64.0
32.0-33.5 64.5-68.0
34.0-36.0 68.5-72.0
36.5-38.5 72.5-76.0
39.0-41.0 76.5-80.0
41.5-44.0 80.5-84.5

113.0-119.5 207.1-214.0
120.0-127.0 214.1-222.0
127.5-135.0 222.1-230.0
135.5-143.0 230.1-240.0
145.5-151.0 240.1-250.0
151.5-159.5 250.1-262.0
44.5-47.0 85.0-89.0  160.0-169.5 262.1-274.0
47.5-50.0 89.5-94.5  170.0-180.0 274.1-287.0
50.5-53.5 95.0-100.0 180.5-191.5 287.1-300.0
54.0-57.0 100.5-106.0 192.0-200.0

57.5-60.5 106.5-112.5 200.1-207.0



If the new frequency lies within the same fre-
quency group as the original frequency, the filters
can be readjusted. If the frequencies are in different
groups, it is possible that changes only in the fixed
capacitors may be required. In general, however,
it is desirable to order complete filter assemblies
adjusted at the factory for the specified frequency.

The procedure for readjustment of the 2nd and
3rd harmonic traps of filter FL102 is as follows. A
signal generator and a counter should be con-
nected to terminals 3 and 4 of transformer T105
and a 500-ohm resistor and a VTVM to the ter-
minals of protective gap G101. The ground or
shield lead of all instruments should be connected
to the grounded terminal of the transformer. Set
the signal generator at exactly twice the channel
center frequency and at 5 to 10 volts output. Turn
the core screw of the large inductor, L102, to the
position that gives a definite minimum reading on
the VTVM. Similarly, with the signal generator
set at exactly three times the channel center fre-
quency and 5 to 10 volts output, set the core screw
of the small inductor, L103, to the position that
gives a definite minimum reading on the VTVM.
Then remove the instruments and the 500-ohm
resistor.

If the change in frequency is enough to require
a different filter, it will come factory adjusted as
described in the foregoing paragraph. Since it is a
plug-in module, it is a simple matter to remove the
old one and replace it with the new one.

After all the tabulated changes have been made
for the new frequency, the transmitter can be
operated with a 50 to 70-ohm load (depending on
which tap of T106 is used) connected to its output,
and inductor L105 can be readjusted for maximum
output at the change channel frequency by the
procedure described in the ADJUSTMENT sec-
tion.

If the frequency-sensitive voltmeter is available

the second and third harmonic traps may be ad-
justed (or checked) without using an oscillator as a

10

source of double and triple the channel frequency.
Connect the frequency-sensitive voltmeter from
TP109 to ground and adjust the transmitter for
rated output into the selected load resistor. Set the
voltmeter at twice the channel frequency and, us-
ing its tuning dial and db range switch, obtain a
maximum on-scale reading of the second har-
monic. Then vary the core position of L102 until a
minimum voltmeter reading is obtained. Similarly,
tune the voltmeter to the third harmonic and ad-
Just L103 for minimum voltmeter reading. It
should be noted that this procedure may not give
the true magnitude of the harmonics because of the
large value of fundamental frequency voltage pre-
sent at the tuned voltmeter input terminals. This
condition will overload the input circuit of some
commerical instruments. However, the procedure
is satisfactory for adjusting the traps for maximum
harmonic rejection.

If accurate measurement of the harmonic
levels is desired, the frequency-selective voltmeter
is connected, through a rejection filter, to the ter-
minals of the 60-ohm load resistor. The filter must
provide high rejection of the fundamental. A twin-
T filter is suitable for this purpose. The insertion
losses of this filter at the second and third har-
monics must be measured and taken into account.

RECEIVER

1. Receiver Oscillator Crystal (Y11), specify fre-
quency.

2. Receiver input filter (FL201), specify frequen-
cy. Order complete input module for ease of
replacement.

3. If the operating frequency is reduced, the
receiver gain will probably be higher. In this
case, a reduction in the setting of the i-f input
control R2 will give the 40-mV sensitivity. If
the new operating frequency is higher, the
receiver gain may be lower. If more than 40-
mV is required to obtain 180 mA output, the
gain can be increased by reducing the value of
one or both of the resistors R29 and R36 on
OSC & mixer BD. In most cases, these re-
sistors shall fall in the range of 68 to 47 ohms.
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1461€40601.643(30-31.5Kc) 1461C 40 602,644 (32-33 5KC) 1461C 40603, 645(34-36 KC) 1361€ 40604,646 (365-385KC)
COMPONENT OESCRIPTION STYLE COMPONENT DESCRIPTION STLE COMPONENT DESCR PTION STYLE COMPONENT DESCRPTION STRE
Cl CAPACITOR 2500 WMF 500V 8614B46H20 Cl CAPACITOR 2500 MMF 500V 66{AB46H20 €l CAPACITOR 2000 MMF 500V 187A584HO1 €I CAPACITOR 1500 MAF 500V 76249 57HO3
C2 CAPCITOR 2700 WMF 500V 861A846H2( €2 CAPRCITOR 2000 MMF 500V 1874584 HOI €2 CAPCITOR 2000 WMF 500V 187A584H01 €2 CAPACITOR 200 MMF 500V 18745840
C3 CAPACITOR 1500 MMF 500V 762A757HO3 €3 CAPACITOR 1000 MMF 500 v 7624757H02 | (C3 CAPACITOR 390 UMF 500V 762ATSTHIS
C4 CAPACITOR 3300 WMF SO0V 1874584 H26 C4 CAPACITOR 3300 MMFS0DY 1874 584H26 |  |C4 CAPACITOR 3300 MMF 500V 1874584H26 C4 CAPACITOR 3300 MMF 500% 187A564H26
C5 CAPACITOR 4000 MMFI200V  I8TATO3HIS C5 CAPACITOR 2500 MMFI200V ~ I87A7OSHI3| [C5 CAPACITOR 2500 MMF 1200\ 18TATOSHI3 €5 CAPACITOR 3000 MMFI200V  187ATOSHI4
C6 CAPACITOR 4000 MMFI200\ 1874705 HI15 C6 CAFACITOR 5000 MMFI200V  IB7A705MIG | (C6 CAPACITOR 4000 MMF 1200y 1874705 HIS Co CAPACITOR 2500 MMFI2COV  1B7A705HI3
C7 CAPACITOR 7000 PF 3000V 202CB72MZY  |C7 CAPACITOR 6000 PF 3000V  R02CA72M28 |C7 CAPACITOR 5500 PF 3000+ 203C872127 (C7 CAPACITOR 5000 PF 3000V  20C872M26
L02  POT CORE 670BI33604|  |LI02 POT CORE 670BI33604| {LI02 POT CORE 6708133604 [LO2 POT CORE 6708133604
L103  POT CORE 670BI33C06/  {LI03 POT CORE 6708133606/  |L:103 POT CORE 6708133606| |L:03 POT CORE €70B133608
1105 colL 292B086GOI Lio5  con. 292B08€GOI | [(105 cOIL 20928086501 Lios coi 292 BOB6GO!
T3 TRANSFORMER 2928526604 |13 TRANSFORMER 2928525304 |13 TRANSFORMER 2928526004 | (T3 TRANSFORMER 2928526604
T4 TRANSFORMER 292B525G03] | T4 TRANSFORMER 292B5:6G03| (T4 TRANSFORMER 2920526603 74 TRANSFORMER 2928526603
RE RESISTOR 3K 5% 8w (2 REQ) 188A3ITHOI R6 RESISTOR 3K 5% BW (2 REQ) 188A3ITHOI R6 RESISTOR 3K :4% BW (2REQ) 18BA3ITHOI RE RESISTOR 3K 5% BW (ZREC) (3BA3ITHOI
RT RESISTOR 15K 10% 2w 187A642K55|  |R7 RESISTOR 15K 0% 2% 187A642H55|  |R7 RESISTOR 15K 0% 2w 1874642155 | |R7 RESISTOR 15K 10% 2w 187AG42HSS
Gl LIGHTNING ARRESTER B77AIGHO! Gl LIGHTNING ARRESTER 8T7AIIGHOI Gl LIGHTNING ARRESTER BT7A1I6HOI Gt LIGHTNING ARRESTER BTTAIGHON
____________________________ _'|I r--r—— """ = == ———— = ————-
P |
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FIG.I FIG.2 (OTHERWISE SAME AS FIG.1)
30 TO 200 KC * —~GOI THRU G632 2001 TO 300 KC
G43 THRU G74 RITEMBLY - 4 G)C O
Lome 2oc. - 1477828
A- G33 THRU G42 PG 8. - sYerCHs
G75 THRU GB84
Sub. 6
Fig. 21. Internal Schematic - Output Filter Module.
PARTS LIST 1461C42, SHEETS 1 thru 5
1461C 40605 647 (39-4IKC) 1461C40G06,548 (41.5-44KC) 1461C40607,649(445-47KC) 1461C 40 608,650 {475~50KC)
=y —_— ——r
COMPONENT DESCRIPTION STVLE COMPONENT DESCRIPTION STYLE COMPONENT DESCR PTION STVLE COMPONENT DESCRIPTION STYLE
Cl CAPACITOR 3000 MMF 500V I87A5B4HO6 Cl CAPACITOR 2500 MMF 500V 8BIAB46H20 €l CAPACITOR 300 MMF 500V 1B7A584H09 Cl CAPACITOR 30  MMF 500V 7634209412
€2 CAMCITOR 150 MMF 500V B6IAB4GH2S €2 CARCITOR 2000 MMF SO0V 1874584401 €2 CAPAC.TOR 2000 MMF 500V 187A584HOI
€3 CAPACITOR B20 MMF 500V 7624757H22 €3 CAPACITOR 150  MMF SO0V 8614 846H25 C3 CAPACITOR 180 MMF 500V 7624757 HIO C3 CAPACITOR 390 MMF 500V 7624 75THIS
C4 CAPACITOR 2000 MMF 500V 1B7A584HOI( €4 CaPACITOR 2000 MMF 500V 1874 584K 01 €4 CAPACITOR 1500 MMF 500V T62ATS7HO3
C5 CAPACITOR 2500 MMF 200 v ‘BTATCSHI3 C5 CAPACITOR 200  MMFI1200 v 137 A705H04 CS CAPACITOR 1500 MMF 1200 v 18727051 C5 CAPACITOR 3000 MMFI1200 v 18TATOSHI4
€6 CAPACITOR 2500 MMF 1200 v 187A705H(3 C6 CAPACITOR 4000 MMF 200 v 187A705HIS €6 CAFACITOR 2000 MMF 1200 v 187A705H12 | |C6 CAPACITOR 200 MMFI2C0 v 187ATO5 HO4
C7 C4PACITOR 4200 PF 3000V 2oIc8721H42s C7 CaPACITOR 3500 PF 3000V 202C872H23 C7 CAPACITOR 3200 PF 300CV 203CBT2H22 C7 CAPACITOR 2800 PF 3000V 202C87T2H20
Li02 PQT CORE 670BI33G04 Lig2 POT CORE &70B133604 LIOZ  POT CORE 6708133604 L102 POT CORE &670BI133604
LIO3  POT CORE 670813306 LI03 POT CORE 670BI33C06 L1103 POT CORE 670B13:3G06 Li03 POT CORE 6708133606
LIO5 coiL 292 BOB6GOI LI0S  CoIL 292808660+ LI0S coiL 292EO0B6GO! LI05 CcoL 292 BO86GOt
T3 TRANSFORMER 29285256C4 T3 TRANSFORMER 2928526(C4 T3 TRANSFORMER 292B526C4 T3 TRANSFORMER 292B526G04
T4 TRANSFORMER 292B526603 T4 TRANSFORMER 2928526603 T4 TRANSFORMER 292B526603 T4 TRANSFORMER 2928526603
R6 RESISTOR 3K 15% 8W (2REQ) IS8A3ITHOI R6 RESISTOR 34 t5% 8W (2REQ) 188A3ITHOI R6 RESISTOR 3K 5% BW (2REQ) 18BA3ITHOI R6 RESISTOR 3x 5% 8w (2 REQ) 18BA317HOI
R7 RESISTOR 15K 10% 2w 1874642455 | | R7 RESISTOR ISk 10% 2w 18716421155 R7 RESISTOR 5K 10% 2w 187A642H55 | [R7 RESISTOR 15K 10% 2w 1874642155
Gl LIGHTNING ARRESTER B7TAIEHO! Gl LIGHTNING ARRESTER B7TAIIBHOI Gl LIGHTNING ARRESTER B7TAIIEHOI Gl LIGHTNING ARRESTER B7TAIGHOI

C40 609,65t (50.5-53.5kC)
——

1461C 40610, G52 (54-57KC)

1461C40GI1+,653 (57.5- 60.5KC)

361C40G12,654 (61-64KC)

P —t—
COMPONENT DESCRIPTION STVLE COMPONENT DESCR PTION STYLE COMPONENT DESCR'PTION STYLE COMPONENT DESCRIPTION STYLE

Cl  CaPACITOR 300 MMF 500V 187A584H 09 €l CLPACITOR 82 MMF 500V 763A4209H23 Cl  CAPACITOR 1000 WMF 500V T62AT57HO2 Cl  CAPACITOR 1000 MMF 500V 762A757THO2
€2 CARCITOR 1500 MMF 500V 762A75THO3 €2 CARCITOR 1500 WMF 500V T62AT5THO3 C2 CAMCTOR 330 MMF 300V TE2ATSTHIS €2 CAMCITOR 250 MMF SO0V BEABAEHII
C3 CAPACITOR 180 MMF 500V T62A7STHIO C3 CAPACITOR 1000 MMF 300 v TE2ATSTHO2 C3 CAPACITOR 1000 MMF 500 v 762AT75THOZ
C4 CAPACITOR 1500 MMF 500 v 762A757HO3 C4 CAPACITOR 1500 MMF 500 T62AT5THO3 C4 CAPACITOR 300 MMF 500V I87A584H 09 C4 CAPACITOR 180 MMF 500V T62A7STHIO
C5 CAPACITOR 2000 MMF 1200 V IB7ATCSHIS €5 CAPACITOR 3000 MMF 1200 Vv [B7A705HI4 C5 CAPACITOR 3000 MMF 1200 v iIB7TATCSHI4 €5 CAPACITOR 0 MMF 1200\ i87ATCSHOS

€6 CAPACITOR 500 MMFI200 v 1B7ATQ5 HO9 C6 CAPACITOR 2500 MMF 1200 V 187A705 HI3
€7 CAPACITOR 2200 PF 3000V 203C872HI7 C7 CAPACITOR 3500 PF 300CV 203C872H23 C7 CAPACITOR 3100 PF 3000V 202C8T2H2I C7 CAPACITOR 2800 PF 3000V 202C872H20
LI02  POT CORE 6708133004 LiG2 POT CORE 6708133504 LI02  POT CORE 6708133604 LI0Z  POT CORE 6708133604
LIO3 POT CORE 670B133C06 L103  POT CORE 6708133506 LI103  POT CORE €70B133C06 LIO3  POT CORE 6708133606
LIOS COIL 2928086601 LI05 COIL 292 BO86GOI LiOS coi 292BOBEGOI LIOS COfL 292 BO86GOI
T3 TRANSFORMER 2928526004 T3 TRANSFORMER 2928526604 T3 TRANSFORMER 292852604 T3 TRANSFORMER 2928526604
T4 TRANSFORMER 2928526503 T4 TRANSFORMER 292B525G03 T4 TRANSFORMER 2928526503 T4 TRANSFORMER 2928526603
R6 RESISTOR 3K 15% Bw(2REQ) (88A3ITHOI R6 RESISTOR 3K 5% BW (2REQ) [aBA3ITHOI R8 RESISTOR 3K 5% 8w I2REQ) 138A3ITHO) R6 RESISTOR 3K 259% 8w (2 REO) 188A317HOI
R7 RESISTOR ISK 0% 2w 1872642155 R7 RESISTOR 5K 10% 2w 187A642HS5 R7 RESISTOR 15K 10% 2w 187A642HS5 R7 RESISTOR 5K 10% 2w 1874642158
Gl LIGHTNING ARRESTER B77AIHOI Gl LIGHTNING ARRESTER 877AII6HOL Gl LIGHTNING ARRESTER 87TAIGHOI G LIGHTNING ARRESTER B7TAHEHOI
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1.L. 41-944.35

1461C 40 613,655 (64.5-68 KC)

1461C40GI14,G56 (68.5-72KC)

1461C 40 615,657 (72.5 ~76KC) 1461C 40 G16.G58 (76.5-80KC)
_COMPONENT OESCRIPTION STYLE COMPONENT DESCR.PTION STLE COMPONENT DESCRIPTICN STYLE GOMPONENT DESCRIPTION STYLE
Ci  CAPACITOR 000 MWF S0CV 762A757HO2 | | €I CAPACITOR 360 MMF 500V 762A75THI4 €l CAPACITOR 250 MMF 500V B6IABAGHI | €l CAPACITOR 180 MMF SO0V 762AT57THIO
C2 CAPCITOR 100 MVF 500V 7624757HOI C2 CAPACITOR 620 MMF 500V 1B7AS84HI €2 CAMC TOR 620 MMF 500V 18TAS84HII C2 CAPCITOR 620 MMF 500V 187A584HI1
€3 TAPACITOR 1000 MMF 500V 7624757H02 | | C3 CAPACITOR 620 MMF 300V 762A75THZ2 €3 CAPACITOR 820 MMF 500V TE2ATSTHR2 €3 CAPACITOR 130 MMF 500 7624 75THOT
C4 CAPACITOR 36 MMF 500V 763A209H14 C4 CAPACITOR 100 MMF 500V T62A75T HOI €4 CAPACITOR 620 MMF 500V 187A584H 11
€5 ZAPACITOR 2500 MMF 1200 V IATATOSHI3 | | €5 CAPACITOR 200 MMF 1200 V 18TA70%5404| [C5 CAPACITOR 1500 MMF 1200 V 1878705 HII €5 CAPACITOR 300 MMF 200 V 187 4705H06
€6 CAPACITOR 2000 MMF 1200V 187ATOSHE €6 CAPACITOR 1500 MMF 1200 V (B7ATOSHII
C7 CAPACITOR 2500 PF 3000V 203C872HI9 | { C7 CAPACITOR 2200 PF 300CV 202C872HR | | C7 CAPACITOR 2000 PF 3000V 201c8T2MI5 | €7 CAPACITOR 1800 PF 3000V 202C872HI13
1102 POT CORE 6708133604 | | LI02 POT CORE 670B133G04| [LI2 POT CORE 6708133G04 | [LI02 POT CORE 6708133604
£103  POT CORE 67GBI33606 | | 1103 POT CORE 670B133G06 | |L103 POT CORE 670B131506 | |LIO3 POT CORE 6706133606
Li03 colL 2928086G0! | | L105 COIL 292BOBEGOI | | LIOS COlL. 292 BOBEGO! LI05 €O 292 8086601
T3 “TRANSFORMER 292B326G04 | | T3 TRANSFORMER 2928526C04 | | T3 TRANSFORMER 2928525504 | |13 TRANSFORMER 2928526604
T4 TRANSFORMER 2920526603 | | T4 TRANSFORMER 292852503 | | T4 TRANSFORMER 2928526003 | |T4 TRANSFORMER 292B526G603
R6 HESISTOR 3K 5% BW (2 REQ) 18EA3ITHOI R6 RESISTOR 3K 5% 8w (2 REQ) 1BBA3ITHOI R6 RESISTOR 3K £5% BW(2REQ) 188A3ITHOI R6 RESISTOR 3KE5% BW (2REQ). 18BAIITHOI
R7 RESISTOR 15K 10% 2w 1874642455 | | R? RESISTOR 15K 10% 2W 137AB4ZH55 | [R7 RESISTOR ISK  10% 2w I1B7A642H55 R? RESISTOR 15K 10% 2w 1874642455
Gl LIGHTNING ARRESTER 877AIEHOI Gl LIGHTNING ARRESTER 877AIEHO Gl LIGHTNING ARRESTER BRTAIEHO! Gl LIGHTNING ARRESTER 877AI16 HO
1461C 40 617,659 (80.5-84.5KC} 1461C 40 G18,G60 (85-89KC) 1461C 40 G19 66! (89.5:94.5KC) 1461C 40 620,662 (95-100KC)
COMPONENT. DESCRIPTION STVLE COMPONENT DESCRIPTION STYLE COMPONENT QESCRIPTION STYLE COMPONENT DESCRIPTION STVLE
€} CAPACITOR 1500 MMF 500V T62ATSTHO3 | [CI  CAPACITOR 1000 MMF 500V 7624757HO2 | |CI  CAPACITOR 1000 MMF 500V 762A757HO2 | | CI . CAPACITOR 1000 MMF SO0V 762A757HO2
C2 CAPACITOR 360 MMF 300V Y62AT5THIA C2 CAPRCITOR 200 MMF 500V 762 ATSTHII €2 CAMCITOR 82  MMF 500V 763A209H23
€3 CAPACITOR 270 MMF 500V 762ATSTHIZ | [C3 CAPACITOR B2  MMF 500V 7634209H23 €3 CAPACITOR KOO MMF 500V 762A757HO2 €3 CAPACITOR 1000 MMF 500 V TE2A757HO2
€4 CAPACITOR 1500 MMF 500V 762475THO3 | [C4 CAPACITOR 1500 MMF 500V 762ATSTHO3 C4 ZAPACITOR 390 MMF 500V TE2ATSTHLS €a CAPACITOR 250 MMF 500V 8614846 HIl
€5 CAPACITOR 4000 MMF1200V 187TATOSHIS | [C5 CAPACITOR 4000 MMF 1200 v 18TATOSHIS €5 CAPACITOR 3000 MMF 1200 V I§TATO5H 14 C5 CAPACITOR 3000 MWF 1200 v 187ATO5H 14
€6 CAPACITOR 500 MMFI200 V 187A705HO9
€7 APACITOR 2400 PF 3000V 2C3C872HIB] |CT APACITOR 2100 PF 3000V 2C3C872HI6 | €7 CAPACITOR 1900 PF 3000V 203C872H 14| [C7 CAPACITOR {700 PF 3003V 2C3CBT2HIZ
LoR  POT CORE 670B(33G05 | {LI02 POT CORE 6728133605 102 POT CORE 6708133605 | [LI02 POT CORE 670133605
LI03  POT CORE 670B133G07 | [LIO3 POT CORE 6728133607 1103  POT CORE 670BI33GO7 | {LIO3 POT CORE 670B133607
LI03 colL 2928086601 | [LIOS COIL 2928086501 LI0S  colL 2928086601 LI0S  COlL 292 BOB6GOI
T3S TRANSFORMER 34| |13 TRANS! 2928526604 T3 TRANSFORMER 2928526004 T3 “RANSFORMER 2928526604
T4 TRANSFORMER 2928526603 | T4 TRANSFORMER 2928526603 T4 “RANSFORMER 2928526603 T4 TRANSFORMER 2928526603
R6 RESISTOR 3K £5% BW (2 REQ) I1BBA3ITHOI R6 RESISTOR 3K 5% 8W (2REQ) IESA3ITHOI A6 RESISTOR 3K 5% E8W (2 REQ) 188A3ITHOL R6 FRESISTOR 3K 5% 8W (2 REQ) IEEA3ITHOI
R7T HESISTOR 15K 10% 2w 187A4642H55 | [R7 RESISTOR 15K 10% 2w 167A642H55 R7 RESISTOR 15K 10% 2w 187A642H55 R7 RESISTOR 15K 10% 2w 1ETAB42HSS
Gf__LIGHTNING ARRESTER 87TAIGHOI Gl __LIGHTNING ARRESTER 877AIIEHOl GI__LIGHTNING ARRESTER 877AIIEHOI Gl LIGHTNING ARRESTER B77AIEHOI
1461C 40 621,663 (1005- 06 KC) 1461C 40 G22.G64(106.5-N2.5KC) 1461C 40 623,665 (113-119.5KC) 1461C 40 524,666 (120-127KC)
COMPONENT DESCRPTION STVLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STILE
€l CAPACITOR 360 MMF 500V TE2ATSTHI4 €l CAPACITOR 250 MWF 500V 861AB46HIH Cl CAPACITOR 150 MMF 500V BEIABAGH 25 €1 CAPACITOR 6 MMF 50CV 763A209H 19
C2 CAPCITOR 620 MMF 500V 1674 584HIt €2 CAPCITOR 620 MWF 500V 1874584Hi1 €2 CAPCITOR 620 MMF 50CV 1B7A584HII €2 CAPACITOR 620 MMF 50CV 187A 584HII
€3 CAPACITOR 1000 MMF 500 V T62ATSTHO2 €3 CAPACITOR 1000 MMF 500 v T62A757HR €3 CAPACITOR 62 MMF 500V 763A209H20 €3 CAPACITOR 330 MWF 500V 762A75THIS
Ca CAPACITOR 130 MMF 500V T62A75THOT : €4 CAPACITOR B20 MMF 50CV 762A75TH22 C4 CAPACITOR 330 MMF 50CV 762ATSTHIS
CS CAPACITOR 2500 MMF 1200 V 18TATOSHI3 | |C5 CAPACITOR 2500 MMF1200 v 1BTATOSHI3 C5 CAPACITOR 200 MWF 1200 v I37A705H04| | C6 CAPACITOR ~ 2000 MMF 200V 187ATOSHIZ
€6 CAPACITOR 2000 MMF 200 V 1878705 H12
C7 CAPACITOR 1500 PF 300CV 203CB72H11 | | C7 CAPACITOR 100 PF 3000V 203C872HI0| | €7 CAPACITOR 10O PF 3000V 203C872HO8| | C7 CAPACITOR 1000 PF 3000V 203C872HOT
102 POT CORE 670B133G0S | |L102 POT CORE 6708133603 LI02  POT CORE 670BI33605 LI02 POT CORE 670BI33605
LIO3 POT CORE 670B133G07| |LIO3 POT CORE 67CBI33G07 LIO3  POT CORE 6708133607 LI03  POT CORE 6708133607
LI03 COIL 292B086GOI | [LIO5 COL 2928086601 Lios con. 292B0BESOI LI0S  COlL 292808660!
T3 TRANSFORMER 2920526G04 | | T3 TRANSFORMER 2928526604 T3 TRANSFORMER 2928326004 T3 TRANSFORMER 2928526604
T4 TRANSFORMER 2928526603 | | T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603
R6 RESISTOR 34 5% BW (2 REQH 18BA3ITHO! RE HESISTOR 3KE5% 8W (ZREQ) [BEA3ITHOI R6 HESISTOR 3cE5Y, 6w (2REQ) 1BBA3ITHOI R6 RESISTOR 3K 5% AW (2REQ) 1BBA3ITHOI
R7 RESISTOR 5K 10% 2w 187AG42HS5 | |R7 RESISTOR 5K 0% 2w 1B7A642H55 R?7 RESISTOR 15K 10% 2W 18TA642H5S R7 RESISTOR 15K 10% 2w 167TA642HSS
Gl LIGHTNING ARRESTER BTTAINEHOI Gl__LIGHTNING B77A1I6HO! G__LIGHTNING ARRESTER 877AIIEHOI GI__LIGHTNING ARRESTER 877AIGHOI
1461C40628,667 (1275-135KC) 1461C 40 626,G68(1355 - 143KC) 146 1C 40 G27.G69 (143.5-151KC) 1461C 40628, G70 (151.5~159.5KC)
_COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE CONMPONENT DESCRIPTION STIE
€l CAPACITOR 300 MWF S0CV 1974584409 | [CI CAPACITOR 270 MMF 50CV 762475TH2 Cl CAPACITOR 300 MMF 500V 187A584H 09 €I CAPACITOR 180 MMF 500V TE2ATSTHIQ
C2 CARCITOR 300 MMF 500V IB7A584H09 | |CZ CAPCITOR 270 MMF 50CV T62ATSTHIZ C2 CARCITOR IBO  MWF 50CV 762475THIO €2 CAMCITOR 250 MWF 500V 8614 846HI
€3 CAPACITOR 82 MMF SO0V 7634 209H23 €3 CAPACITOR 300 MMF SO0V 187A584H09 C3 CAPACITOR 250 MMF 500V 861A846HII
C4 CAPACITOR 620 MMF 300V 1B7ASSAHI} C4 CAPACITOR 620  MMF 50C V 187A584H L1 C4 CAPACITOR 250 MMF 500V B6IAB4GHII C4 CAPACITOR 250 MMF 500V BEIABIEHI
€3 CAPACITOR 200 MMFI200V 187ATO5HO4| |C5 CAPACITOR 1500 MMF 1200 v 137A705H1l C5 CAPACITOR 400 MMF 1200 V 187A705H08 [ | C5 CapaciTOR 200 MMFI200 v 187A705H04
C6 CAPACITOR 1500 MMF1200 V 1B7ATOSHII . C6 CAPACITOR 1500 MMF 1200 V IB7ATO5 Ml C6 CAPACITOR 1500 MMF1200 v 187A7O5 HI
C7 CAPACITOR 900 PF 3000V 203C872HO6| [C7 CAPACITOR 800 PF 3000V 203C872HO5 | |C7 ZAFACITOR  1i00 PF 3002V 203C872MO08 | |C7 CAPACITOR 1000 PF 3002V 203C872HOT
L02 POT CORE 6708133608 | |LIO2 POT CORE 6708133605 | [LI02 POT CORE 6708133605 L102  POT CORE 6778133605
LIOS POT CORE 670B133GOT | |LIO3 POT CORE 6708133607 | [LI03 POT CORE 6708133607 LI03  POT CORE 6728133607
Li03 coL 292808660 | [LI0S cOL 2928086501 L1058 coL 292 B0BE50! Li05  cotL 292B086GO!
T3 TRANSFORMER % | [T3 TRANS 2928326604 T3 “RANSFORMER 2928526604 T3 TRANSFORMER 2928526604
T4 TRANSFORMER T4 S R 292B526G03 | |T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603
RE RESISTOR 3K E5% BW (2 AEQ) IBBASITHOI R6 RESISTOR 3K 5% GwW {2REQ) IBBA3ITHOI R6 RESISTOR 3K 5% BW (2REQ) IBBA3ITHOI RE RESISTOR 3K 5% 8w (2 REQ) IESA3ITHO
R7 RESISTOR 5K 10% 2w 1B7A642HSS | |R? HESISTOR BK 0% 2w 1874642155 R7 RESISTOR 5K 10% 2w 18TAG42HSS R?7 RESISTOR 15K 10% 2W 187A642H55
Gl LIGHTNING ARRESTER BTTANGHO! G LIGHTNING ARRESTER 8TTAIGHO! Gl LIGHTNING B7TAIEHO! G LIGHTNING ARRESTER 877416 HOI
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t461C40 629,671 (160-169.5KC)

1461C 40 630,672 {{7T0-180KC )

1461C40 631,673 (180.5-1915KC)

1461C40632,674 (192-200KC}
ek ey
COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE
Cl CAPACITOR 180  MMF 500V 762A757HI0 Cl CAPACITOR 82 MMF 500V 763a209H23| | c1 capaciToR 300 MMF 500V 1874584109 €l CAPACITOR 20 MMF 500V T63A209H07
€2 CAPCITOR 200 MMF 500V 762475THII C2 CARCITOR 250 MMF 500V B61ABAGHI | €2 CAPACITOR 250 MMF 500V B6IABAGHII
€3 CAPACITOR 200 MMF SO0V 762AT5THII €3 CAPACITOR 390 MMF 500V T62ATSTHIS €3 CAPACITOR 150 MMF 500V 8614846H 25 €3 CAPACITOR 130 MMF 500V 762A75THO?
€4 CAPACITOR 250 MMF 500V B61AB4BHIT C4 CAPACITOR 200 MMF 500V 7624757 HI1 C4 CAPACITOR 180  MMF 500V T62AT5THIO
C5 CAPACITOR 1500 MMF 1200 v 187A705HN €5 CAPACITOR 400 MMF 1200 v 137A705H08| | C5 CAPACITOR 200 MMF 1200 v 187ATO5HO4
€6 CAPACITOR 1000 MMF 1200 V I37A705H0| [ C6 CAPACITOR 1000 MMF 1200 v 187A705 HIO €6 CAPACITOR 1000 MMF 200V IBTATOS HID
C7 CAPACITOR 900 PF 3000V 203C872H08 | C7 CAPACITOR 750 PF 3000V 203C872HO4 | C7 CAPACITOR 650 PF 3000V 203C872H02| | C7 CAPACITOR 600 PF 3000V 203C872MO2
Li0Z POT CORE 6708133605 { LI02 POY CORE 670B133605| [ LIO2 POT CORE 670B133G05 LI02  POT CORE 6708133605
Li03  POT CORE 6708133607 | LI03 POT CORE 6708133607| | L1103 POT CORE 6708133607 LI03  POT CORE 6708133607
LIS COIL 292B0BEGOI| | LIO3 COIL 2928086601 | LIOS COIL 2928086G0I LI5S coiL 2928086601
T3 TRANSFORMER 2928526604 | T3 TRANSFORMER 292B526604| | T3 TRANSFORMER 2928526604 T3 TRANSFORMER 2928526604
T4 TRANSFORMER 2928526603 | T4 TRANSFORMER 2928526603 | T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603
RE RESISTOR 3K 5% 8w (2REQ) 1BSAZITHO RE RESISTOR 3K 5% BW (2REQ) IBGA3ITHOI R6 RESISTOR 3K 5% UW (2REQ) IBBA3ITHOI R6 RESISTOR 3K 5% OW (2 REQ) IBBA3ITHOI
R? RESISTOR 5K 10% 2w I8TA642H55] | R7 RESISTOR 15K 10% 2w 1874642H55| | R7 RESISTOR 15K 10% 2w 1B7A642H55 R? RESISTOR 15K 10% 2w 187A642HS5
Gl LIGHTNING ARRESTER 877AII6HOI Gl_LIGHTNING ARRESTER B77AIBHOI Gl _LIGHTNING ARRESTER B7TAIBHOI Gl__LIGHTNING ARRESTER BTTAIGHO!
1461€ 40 633,675 (2001~207 KC} 1461€ 40 634,676 (207.- 214 KC) 1461C40 635,677 {214.1 —222 KC) 1461C40636,678(2221-230KC)
=8 308-3¢ == 2P 3 e 23
COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE
CI CAPACITOR 56 MMF 500V 763A209HI9 Cl CAPACITOR 130 MMF 500V 861A846H25 [ [ I capaciTOR 62 MMF 500V 7634209H20
€2 CAMCITOR 270 MMF 500V T62A757HI2 €2 CAPMCITOR 300MMF 500V 187458409 C2 CAPCITOR 150 MMF 500V 8614846425 C2 CAMCITOR 200 MMF SO0V 7624757 HII
C3  CAPACITOR 200MMF 500V TB2ATSTHII C3  CAPACITOR 200 MMF 500V 762A757H) C3  CAPACITOR 150 MMF 500V B61AB46H25 C3 CAPACITOR 6 2 MMF 500V 763A209H20
C4 CAPACITOR 30MMF 500V 7634 209HI2 €4 CAPACITOR 20 MMF 500V 7634209H07 C4 CAPACITOR 56 MMF 500V 763A209HI9 C4 CAPACITOR 130 MMF 500V T62A75THOT
C5 CAPACITOR 200MMF 1200 v I187A705H04 | [CS5 CAPACITOR 200 MMF 1200 v 187A705H04 C5 CAPACITOR 400 MMF 200 v I87A7O5H08 | | C5 CAPACITOR 400 MMFi200 v 187A705H08
C6 CAPACITOR SOOMMF 1200 v I87A705H09 | |C6 CAPACITOR 500 MMF 1200 v 1874705 HO9 C6 CAPACITOR 200 MMFI200 v I87A7T05HO04 | | C6 CAPACITOR 200 MMFI200V 187A705HO4
€7 CAPACITOR 1200PF 3000V 203C872HO9 | [C7 CAPACITOR 1200 PF 3000V 203C872HO9| | C7 CAPACITOR 1100 PF 3000V  203C872H08| |C7 CAPACITOR 1100 PF 3000V 203C872H08
L0z POT CORE 6708133609 LI02  POT CORE 670B133G09 LI02  POT CORE 6708133609 LI0Z POT CORE 6708133609
LIO3  POT CORE 6708133608 LI03  POT CORE 6708133608 LIO3  POT CORE 6708133608 | |'L103 POT CORE 6708133608
LIOS POT CORE 6708133609 Li05 POT CORE 6708133609 105 POT CORE 6708133609 1105 POT CORE 6708133609
T3 TRANSFORMER 292B526G04 T3 TRANSFORMER 2928526604 T3 TRANSFORMER 2928526604 | |73 TRANSFORMER 2928526604
T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603 | | T4 TRANSFORMER 2928526603
R6 RESISTOR 3K 5% 8W {2REQ) 188A317HOI R6 RESISTOR 3K 5% 8w (2REQ) 188A317HOI R6 RESISTOR 3x £ 5% Bw (2 REQ) 188A317HO! 6 RESISTOR 3K 5% BW (2 REQ) 188A3ITHOI
R? RESISTOR 15K 10% 2w 1B7A642HES R7 RESISTOR 15K 10% 2w 187A642H55 R7 RESISTOR 15K 10% 2w I1B7TAB42H55 R7 RESISTOR 5 10% 2w 187A642H55
Gl _LIGHTNING ARRESTER B7TAUSHOI Gl LIGHTNING ARRESTER B77AIIEHOH Gl LIGHTNING ARRESTER B7TAHGHO! Gl LIGHTNING ARRESTER 87TAIIGHO)
1461C40 637,679 {230.1-240KC)* 1461C 40 638,680 (240.1-250KC) 1461C40639.081 (2504 -262KC), * J461C40 640,682 (262.1—274KC)"
_— e
COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE
Cl CAPACITOR 30 MMF 500V 763420912 CI CAPACITOR 56 MMF 500V 7634209 HI CI CAPACITOR 36 MMF 500V 7634209HK
€2 CAPCITOR 250 MMF 500V 861AB46HII €2 CARCITOR 200 MMF 500V 762A757HII C2 CAMCITOR 150 MMF 500V B861A846H25 | | €2 CAPCITOR 150  MMF 500V 8614846125
€3 CAPACTOR 150 MMF 500 v 86(A846H25 €3 CAPACITOR 130 MMF 500V T62AT57THOT €3 CAPACITOR 62 MMF 500V T63A209H20 €3 CAPACITOR 100 MMF 500V T62A757H01
€4 CAPACITOR 20 MMF 500V 76342 09HO? Ca CAPACITOR 30 MMFS500V 763A209HI12 €4 CAPACITOR 82 MMF500V 763A209H23 €4 CAPACITOR 30 MMFS500V 7634209412
C5 CAPACITOR 400 MMF1200V 187TA705H08] | CS CAPACITOR 400 MMFI200 v 1874705108
€6 CAPACITOR 500 MMF 1200 v 1I87A705 HO9 C6 CAPACITOR 500 MMF 1200 v 187AT05HO9
C7 CAPACITOR 1000 PF 3000V 203C872H07 | [C7 CAPACITOR 900 PF 3000V 203C872H06 C7 CAPACITOR 800 PF 3000V 203C872H05| | €7 CAPACITOR 700 PF 3000V 203C872HO3
Li02 POT CORE 6708133609 Li02  POT CORE 6708133609 LIO2  POT CORE 6708133609 ugz POT CSRE 6705|;3§°9
LIO" T CORE 708133608 LIO3  POT CORE 670B133608 LIO3  POT CORE 6708133608 LIO3  POT CORE 6708133608
Uios FoT E3RE 08133688 LI05 POT CORE 6708133609 Li05 POT CORE 6T0BI33609 LI05 POT CORE 6708133609
T3 TRANSFORMER 2928526604 T3 TRANSFORMER 2928526604 T3 TRANSFORMER 2928526604 T3 TRANSFORMER 2928526G6C4
T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603 T4 TRANSFORMER 2928526603 T4 TRANSFORMER 292B526G03
R6 RESISTOR 3K $5% 8w (2REQ] I9BAITHOI RE6 RESISTOR 3K ¥5% BW (2REQ) I8BA3ITHOI R6 RESISTOR 3K 1 5% BW (2REQ) IBBA3ITHO R6 RESISTOR 3K 5% 8W(2REQ) IBSA3ITHOI
R7 RESISTOR 5K 10% 2w I8TAGA2H5S R7 RESISTOR 15K 10% 2w I87A642H55 R? RESISTOR 5K 10% 2w IBTAE42HSS R7 RESISTOR 15K 10% 2w 187AB42H55
Gl LIGHTNING ARRESTER 8TTALGHOI 6! LIGHTNING ARRESTER 87TAIEHOI GI LIGHTNING ARRESTER BTTANGHOI Gl LIGHTNING ARRESTER BTTANEHO!
1461C40G41.683 (274.1-287KC) * 1461C40G42,G84 (287./-300KC)*
22816405416 P R
COMPONENT. DESCRIPTION STYLE COMPONENT DESCRIPTION STYLE
Cl CAPACITOR 20 MMF 500V 763A209H07
C2 CAPCITOR 150 MMF 500V 861AB46H25 C2 CAPCITOR 150 MMF 500V 861A846H25
€3 CAPACITOR 100 MMF 500V 762A757HO1 | |C3 CAPACITOR 82 MMF 500V 763A209H23
C4 CAPACITOR 20 MMF 500V 763A209107 C4 CAPACITOR 30 MMF 500V T63A209H12
C5 CAPACITOR 400 MMFI200V 187ATO5HO8 | 1C5 CAPACITOR 400 MMFI200V 187AT0SHO8
C7 CAPACITOR 650 PF 3000V 203C872HO2 | [C7 CAPACITOR 600 PF 3000V 203C872HOI
LI02  POT CORE 6708133609 | 11102 POT CORE 6708133609
LI03  POT CORE 6708133608 | |L103 POT CORE 6708133608
L105 POT CORE 6708133609 [ (105 POT CORE 6708133608
T3 TRANSFORMER 2928526604 | |T3 TRANSFORMER 2928526604
T4 TRANSFORMER 2928526603 | [T4 TRANSFORMER 292B526G03
RE RESISTOR 3K £5% 8w (2 REQ) 18BAZITHOI RE RESISTOR 3K L 5% BW(2 REQ) 188A3ITHOI
R7 RESISTOR 15K 10% 2w 187A642K55 | |R7 RESISTOR 15K 10% 2w 187A642H55
Gl LIGHTNING ARRESTER 877AIIS HOI Gl __LIGHTNING ARRESTER S7TAIEHO
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LL. 41-944.35

148410601
coneonENT DESCRIPTION  STYLE Me. componENT DESCRIPTIEN  STYLE No.
c1 CAPACITOR «0ATUF 200V BA4YA4ITROA R34 RESISTOR 10.0K «50W ST 184ATEINSI
c2 CAPACITOR +DATUF 200V  B4JA43THDA R3S RESISTOR 12.0K +50W 5% 184AT63IN53
€3 CAPACITOR +D4TUF 200V 849A43THOA Ra6 RESISTOR
<4 CAPACITOR 1LO UF 200V 1B7A624H04 R3T RESISTOR
R3S RESLSTER
[1] DIBCE INASTA 184ABSSHOT R3I% RESISTRR
bz DIODE 1MASTA 184ABSSHOT Ra0 RESISTRR
03 o180E 184574 184AB55HO7 Ra1  RESISTER
D4 oteoE 1Na5TA 184RBSSHOT R4z RESISTOR
DS D1ODE 1NA5TA 184AB55HOT Ra3 RESISTOR
DS D1@DE 1INASTA 1B4ABSSHGT R44 RESISTOR
44 D1BOE 1N45TA 1B4ABS55KOT Ra5 RES1STER
3 DIRDE INASTA 184ABS5K07 R4S RESIST
RAT RESIST@R
pio  DIADE 184578 184n855H07 R4 RESIST( 18.0K 50M 28 629AS3IIHGEZ
mi DISDE 1Na57A I1BAABS5HOT R4S RESISTOR BA0AE8THOZ
012 DIBDE LED 350BA22HO L
013 OI0DE ING5TA 184 4855H0T a1 TRANSISTER 2N699 1B 4A6IBHIG
o TRANSISTOR  2N699 184nE38H19
J1 JUMPER 0 @M RESIST@R B42A478HO) 3 TRANSISTBR eNE9Y 184A638K19
Jg JUMPER 0 OHM RESISTER 862A4T8HOL Q4 TRANSISTER BNI6AS B4FA441HOL
1 JUWPER O PHM RESISTOR 862847801 as TRANSISTER  2N699 1848638K 15
J; JU:ZER g g)(: :ESSISSTB%R Bg%::;g}(% s TRANSISTER 2N699 184A638H19
4 Jul R " % HOI o7 TRANSISTBR 2N3645 BA9AA41HO1
ﬁ i“ﬂ?g’é 2 §:’»‘4 REYEISR  BEZALIBNAI
{87570 U33.0 -S0W 21  G29AS3INGE 09 TRANSISTER  2N699 184R636BHI
Rz RESISTOR  I3.0K .5OW 21 629A33IH59 Q1o TRANSISTOR  2M69y 184R638H 1S
R3 RESISTOR 820.0 +S0W 2T 629A53IH30 o1 TRANSIST@R 2N699 184A638H19
R4 RESISTBR 1S00.0 .SOW 5% 164AT63HI Q12 TRANSIST@R 283645 BA9A441HOT
RS RESISTOR 6200.0 .50W 51 1854AT63H46 03 TRANSISTHR 2NE99 1B4A63BHLY
Ré RESISTOR 10.0% .50W 5% EBA4ATE3H51 Qla TRANSISTOR 2N364S B49A44LKO1
R7 RESISTOR 12.0K .50W 51 1B4AT6IKS3
R8s RESISTOR  27.0K .50W 51  IBAAT&3Kel
Ry RESISIOR  10.0K .50W SI IBAA76IHSI 7t zEnER 18200 2000V 629A369HO1
R10 RESISTOR 12.0K -50W 53 184ATEIH5]I 22 ZENER 1R200 200.0V  629A3EIHOI
R11 RESISTAR 12.0K -SOW ST 184ATEIHST z3 ZENER 1R200 2000V 629A369KOL
R12 RESISTER 4700.0 .50W 5% 184A763H43 za ZENER 1N36BEB 20.0V 1B5A212HO6
RI2  RESISTAR  27.0K .SOW SI 184ATE3N61 zs ZENER IN9STB 6.8V 186RT9TNOG
Ri4  RESISTER  12.0K .50V 5% 184A763KS3 e TENER I1R200  200.0V 623A369K1
RIS RESISTOR 10.0K «SOW 5% 184ATEIHS) z7 ZENER 1R200 200.0V  629A369KO1
Ri6 RESISTOR 33.0K +50W 2% 629A53IH66 8 ZENER 1R200 200.0V  629A369HOY
RI7  RESISTOR  I3.0K .50W 2%  629AS3IHS9 23 ZENER INJ6BED  20.0V  185A212HO6
R18 RESISTOR 820.0 «50W 2% &29A53IH30 z10 ZENER tN9STE 6.8V 186AT9THOS
Ri9  RESISTER 1500.0 .504 51 1B4A763HIL 21 ZENER IN36BB  20.0V  185AZI2HOS
R20  RESISTOR 6200.0 .50W 51 IE4A763HA6 ziz  zENER IN9STB 6.8V 1BEATOTHOS
Rl RESISTER  10-0K .50 SI 184A763HS1 713 zENeR IN30IEE  56.0V  862A257HOA
R2z  RESISTOR  12.0K .50% 5% 184A763H33 Tia  zENER INJO3BE  56.0V 862A25THOA
R2S  RESISTOR 4700.0 +50W 51 184A763HA3 & SwiTcH B49a299H03
R2¢  RESISTOR  12.0K .50W 5 1B4A763HS3
R27 RESISTBR 10.0K .50W 5% 184AT63IHS! sz POWER SwiTCH 880433710
Res RESISTOR 27,0k -SOW 5T 1BAATE3IHE]
R29 RESISTER 27.0K +50W 5% 1B4ATE3IHE] RSD SwiTcH 3510A06HO(
R30  RESISTOR  27.0K .50M ST  184A763H6
R RESISTER 1800.0 .5O0W SX 184AT63H33
R32 RESISTRR 1500+ +50W SX  1B4ATEIHDL Fl FUSE 183A98INZY
R33 RESISTBR  6200.0 .50W SI 184A743Has F2 FusE 1834381123
| \Sir ’ ,.:] REG 45V FOS
©
|7 21 CARRIER TEST E l
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Reserve Signal Detector Pushbutton and Control.

Fig. 22. Internal Schematic - Keying Module - with DC Power Switch and Fuses - With
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1464010602
CONPANENT DESCRIPTION STYLE NO. CAMPONENT DESCRIPTIBN STYLE NO.
c1 CAPAGITOR ~OATUF 200V  845A437H04 R34 RESISTeR 10.0K .SOW 5% 1B4A763KS51
c2 CAPACITER +0ATUF 200V 849A437HO4 R3S RESISTOR 12.0K .SOW 5% 1B4AT63HSD
154 CAPACITOR +PATUF 200V  §47AA3THOA R36 RESIST@R 27.0K -50W 53 1BAATEIHEL
ce CAPACITOR LOUF 200V 187A624H04 R37 RESISTOR 12.0K +50W 53 184AT6IHSI
R38 RESISTRR 10.0K .30W 5% 184AT63HS1
o1 0190E INASTA 1844855107 RJ9 RESISTOR 270K +50W 5% 1B4AATEIHE]
02 D1enE INASTA 184A855HOT Ra0 RESISTOR 4700.0 .50W 5% 184AT63H4Q
03 p1eoe iNas7A 184A835H07 Ra1 RESIST8R 12.0K .S0W 5% 184AT63HS]
D4 b1ace INASTA 184A855HOT RESISTOR 10.0K .50W ST 1BAAT63IHS)
F64 piene 1N45TA 184A833HOT RESISTOR 4700.0 .50W 5% 184A763H4D
be DI13DE 184574 184a535H07 RESISTOR 12.0K «50W 5 1B4ATAIN5)
o7 prape 14578 184AB3SHOT RESISTOR 27.0K .50W 5% 184AT763K61
o8 breoe 14574 184A833H07 Ras RESIST@R 10.0K .50% 5% 184A763HSE
oo D1GDE 1N4sTA 154AB55H0T ok . 29A534M
D11 DISDE INASTA 184A855H0 T Ra? RES1STOR 180k -30W 2% 531M62
Dig DISDE 3508A22HOI
ol 01608 L T it o 1RANSISTOR  2N699 1848638H15
41 JUMPER 0 OHmM { R 862447 d ag TRANSISTOR 2N699 184A638H1Y
32 MPER © KM RESISTOR 862A478HO1 b+ IRaNiIsTon  oneve lesacannis
43 JUMPER 0 @HM RESISTOR 862AATBHOL " TRANSISTOR 22645 B4FA441HOL
J4 JUMPER O OHM RESIST@R B862A478RO1 Qs TRANSISTER 2NE99 1848638H 1S
J5 JUMPER © OHM RESISTER 862A478HO1 08 TRANSISTOR 2N899 182A638K )9
6 JUMPER O OHM RESISTOR 862A478HO! o7 TRANSISTOR 2N3645 849A44THOL
47 JUMPER O OHM RESISTQR  862A478HOI
&1 ALSISTOR is0w 21 629A531H68
e TRANSIST@R 2N&99 184A6IBH19
e RESISTOR (o2l Saasamse Q10 TRANSISTOR  enéss 164A638H19
” RESISTOR (v S I TRANSISTR  2né9® 184A638H19
e REsisTon T50M 53 184A763H46 w12 TRANSIST@R  2N2645 849A441K01
e REsisTon Jlow 31 iaearelner Q13 TRANSISTOR  2Ne9 184A5638K19
44 REsisTen Teov o2 laaareanss G1a  TRANSISTOR  2N3é4s sasaqarnot
Re RESISTOR 50M 31 18aATIHE1
Mo Resiaren B b 71 2ENER 1R200  200.0V  429AIEINOL
Ri1 RESISTER TS0W 5T 184A763K53 22 ZENER 1R200  200.0V 629A349HO1
RI2 RESISTOR SOW 5% 1B4ATAINAI z3 ZENER 1R200 20040V  629A369HO1
M za ZENER INJ6BEB  20.0V  1B5A212H06
R13 RESISTOR +50W ST 1B4ATE3MET zs ZENER 1N9578 .8V 184AT9 THOS
Ri2 RESISTOR T30W 5% 1sanTedNsd zé ZENER 1R200 200.0V  629A369H01
RS RESISTOR 130w 5% 18aaTsans 27 ZENER 1R200 200.0V  629A389H01
R1& RESISTOR +50% 2% 629A53IH68 28 ZENER 1R200 200.0V  6294369H01
m7 RESISTER +30W 21 629A33IMSS 75 ZENER INIEBED 20,0V 185A]
M REsioren 100G Tearemin zio  zZENER IN9STE 6.8V 186ATSTNOS
R20 RESISTER T50W ST 1BAATEINAS z1 ZENER INJEBSB  20.0V  185A212HDS
R21 RESISTOR TS0W ST 184AT6IXS1 12 ZENER IN9STB 6.8V 18ATYTHO6
RZ2  RESISTOR 1500 ST 184A763HS3
R2S RESISTOR 4700.0 50w SX° 184ATE3HAZ
R26 RESIST@OR 12.0K .SOW 5% 184A763HS3 s SWITCH 849A299HO3
R27 RESISTOR 10+0K .50W 5% 184AT6IHS1 52 POWER SWITCH BBOA3STHO!
R28 RESISTER. 27.0¢ «S0W ST 1B4AT6IHEL
R29 RESISTOR 27.0K .50W 5% 184AT63H6L
R30 RESISTRR 27.0K +50W SX  184ATE&IHE!
R3L RESISTER 1800.0 .50W 5% 184A763H3)
R32 RESISTOR 1500+0 +50W 53 184A763HIL ] FUSE 193A98(H23
RID RESISTER 6200.0 «30W 32 1B4AT63H46 ” FUSE 183A981H23
3
REG 45V POS
125 v E
CARRIER) N \
START § 48V Q
15
5 CARRIER KEY
15/20v e al liro pin7 oF xmiTTeR
02 §D. KEYS TO 10 WATTS)
el
E a3 l
y o3 E I
o &
N
- I
125v
CARRIER v 04
SToP agv
zio
15/20v JE })05 ] |3l
AMP KEY
cz E - Ko (TO PIN | OF XMITTER
s l BD. TURNS PRE AMPON)
b
R35 l
z12 R3 Qo
VOICE KEY 0 o2 I
23
© —> VOICE VOLTAGE
K TO PIN 35 OF XMITTER
i BD KEYS TO 3.25 WAT'
—{R39} an |
POS IN !
29 )
1
FUSED POS [ . E 2
' RSD EXT P8
] 2! Qe {TRANSMIT AT ) WATT
| G LEVEL)
1
Il t
1 )
' !
1
' 35 e Q3
NEG iN €«——o E I
FUSED NEG " l
| RSD EXT PB
.- 1463¢10602

30

Reserve Signal Detector Components.

Fig. 228. Internal Schematic - Keying Module - with DC Power Switch and Fuses - without




I.L. 41-944.35

1464C10603
CoOMPRNENT DESCRIFTIGN  STYLE N
= - R iy CoMPONENT DESCRIPTION  STYLE NO-
€ cAPACITOR “0A7UF 200V 849A4ITHOA i il Ll
c2 CaPACITOR L047UF 200V 843A43THOA R34 RESISTOR 184AT63NS1
€3 CAPACITER 200V B49A437HO4 R3S RESISTOR 184A763H53
ca CaPACITOR 200V 187A624H04 R36 RES1STOR \BanTeanel
R37 RESISTOR 1B4AT63H5
o1 016DE 1NASTA 184AB55HOT R38 RESISTER 184ATEINST
02 DIDDE INA5TA 184AB53H0T R3® RESISTER 1BaATEIHET
03 pLODE INASTA 184A855K0T Rao RES1STER 1844763143
04 D18DE INASTA 184AB55H0T Ral RESIsTeR 184ATEIHSI
o5 D12DE INASTA 184A855H0T Ra2 RESISTER 184AT63HS)
D6 D18DE iNa57A 164465 5H0T Ra3 RESISTER 1BaAT63HaT
o7 pieDE 1NASTA 184A855KOT Ras RESISTER 184A763H53
o5 D1eDE 14574 1848855H0T Ras Res1sTer leaATeMet
Rae RESISTER 1BAAT63NS T
oo otaoe inasma \sanssior ma  mssisToR 1BaATeaHs]
143} p1eoe 1Na57A 184Aa33K0T Rag RES1STER 18.0K .SOW 21 629ASIIHEZ
b1z D18DE LED 3sasazeHol A48 RESISTOR 880A687HOZ
o3 010DE Nas7A 184'A855H07
9N JUMPER © MM RES{STOR  862A478MO)
3z JurpER © HM RESISTOR 862A478KO1 93 TS ieTon  onews Bretr i
33 JUMPER 0 PHM RESLST@R B62A4TEHOL o4 I NeISToR  oNeos Bpvpestittd
s JuMPER © 1M RESISTER B42AATEHOL b T neioToR  onsess ot
s JumPER © @HM RESISTOR B862A478K01 o I ioion  aness ot
9% JUMPER O OQHM RESISTOR  B62A478HOI - S Ton  onevs 1y
" JuupER O OMM RESISTOR = 8624478H0I o1 TRANSISTR  2N3645 8a9A4a1HOL
R} RESISTOR  33.0 2% 629A53IHE8
b R arost [l vre e 09 TRANSISTER  2N&99 184A638K19
Ra EESSTER oo aowzn ezoasund S Towaimer fners PN
s RESISTOR  6200.0 3% leaateanas an TRANSISTOR  2N699 184A638H19
Ré RESISTER 10.0% ST 184ATE3HST @12 TRANSIST@R  2N3645 B47AATKOL
R RESISTOR  12.0K 33 184A763H52 a3 TRANSISTER  2N699 1B4R636H19
ped RESISTOR  27.0K A ovibtrivas Q14 TRANSISTOR  2N3645 843A441H01
Ry RESISTER  10%0K 51 184A763HSI
RiO RESISTER  12.0K 51 1B4A763HS3 . - LR200 200.0v  629A363HY
RIDRSSLSIOR | 120c w304 ST leadTenisy I INE IR ssolov aesmdeemon
-0 31 1BaRTOTNeS 3 ZENER 18200 200.0V &29A369KOI
2 RESISTOR 2Tk EElEL oS za ZENER INJ6B6B  20.0V  1BSA2I2HO6
we et db o PRt ot z5 ZENER IN9STB 6.8V  IBGATSTHOE
§3 REsison  j0-0K SoM 51 lsamenst B lher cobov earaseonol
. z7 ER 1R200  200.0V  629AJ69HOY
Ri7 RESISTER  13.0K 21 529AS31K59 34 e R0 2ooov  ezsadsomol
me R ol ovi s Boomm R T W
z10 ZENER IN9STB 6.8V 1BEAT9THOG
R e e e 711 ZENER IN36B6B  20.0V 163A212H06
: RESISTOR 100 FRRb At 12 ZENER IN9STB  6.BY 1B6AT9THOS
Re2 RESISTOR  12-0K ST 184ATE3MSI 213 ZENER INJOJBB 56,0V B62A25THO4
z1a ZENER IN30IBB  56.0V B62AZ5THO4
res RESISTER 470040 50w 5% 154AT6IHAD
R26 RESISTER  12.0K -SOW 5% 184A763KS3
R2? RESISTER  10.0K -50W SI 184ATSIHS) s SWITCH 8494295H03
R28 RESISTOR  27.0K »30W ST 184AT63H61
R29 RESISTOR  27.0K .50W 51 1B4AT63K61
R3O RESISTOR  27.0K 508 5T 184AT63K6L RSO SWITCH 3510A06H01
R31 RESISTOR 1800.0 .50W SX 184A763H33
R32 RESISTOR 1500.0 .50W ST 184AT63H3L
R33 RESISTER 6200.0 .30W 53 1BAAT63K46
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Fig. 22C. Internal Schematic - Keying Module - without DC Power switch or Fuses - with
Reserve Signal Detector Pushbutton and Control.
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125 v

CARRIER]

START § 48V

15720V

125v

CARRIER)]

STOP 48V

15720V

VOICE KEY

POS IN

1464CI0604

CARRIER TEST

R20

NEG IN

CoNPONENT DESCRIPTION  STYLE No. CoMPaNENT OESCRIPTION  STYLE Ni.
1 CAPACITER ~0ATUF 200V B49A437HO4 R34 RESISTOR  10.0K «50M 51 I1B4AT8INSI
cz CAPACITOR +0ATUF 200V B49A437HO4 R3S RESISTOR  12.0K .50N 5%  1BAAT&3H53
€ CAPACITOR 0ATUF 200V 849A437HO4 R36  RESISTGR  27.0k .50 53 184A763Ne1
c4 CAPACITOR LOUF 200V 1874624404 R37 RESISTOR 12-0K .50W ST 184A763K53
R38 .RESIST@R 10.0K +50W ST 184AT63KS1
0 prape 14578 184ABSSHOT R39  RESISTER  27.0K .50W 51 1BAATE3H6!
oz oreoE 1N4s7A 184A855H0T R4D  RESISTOR 4700.0 .50 5%  1BARTEIH4I
03 D180E 1Ne57A 184AB55H07 Ral  RESISTAR  12.0K .S0W 5T 1E4ATEINSI
Da o1eoE 1NasTA 184AB5SHAT ReZ  RESISTOR  10.0K .S0M 5% 184AT6HSI
bs 019DE 1HASTA 184ABSSHO7 R4d RESISTOR 47000 50% 5X 184A763H43
o6 o160E INaSTA 184A855K07 Rea  RESISTOR - 12.0k 50w SX 1BAA7€IMS3
o1 O190E INASTA 184A835H07 Ras RESISTBR  27.0K »50W 51 JBAATEINS]
os OIaDE TNASTA 184AB55HOT Rag RESISTeR 10.0K +50% 5% 1BAATEINST
o10 DIADE 1Nas7A 184A855H0T Ras 1B.OK +50W 2%  629AS31H62
P13 DIRDE INASTA 184AB55H0T ==
D12 LED A508A22H01
o013 INa57A 184A855H07 o TRANSISTOR 2N699 184A63BH1 9
J1 JUMPER O OHM RESISTOR  B62A478HO{ @2 TRANSISTOR 2N699 184A638H1S
2z JUMPER 0 @HM RESISTOR 'B62A478HOL 03 TRANSISTOR  2N&99 1648638K19
et JUMPER O @XM RESISTOR B62A478HOL o TRANSISTOR N3 eas Bashdains
Ja JUMPER O @HM RESISTER B462A478HOL 05 TRANSISTER  2N699 1B4A638H15
a5 JUMPER O BKM RESISTOR B62A478HO1 Qe RANSISTOR . 2NETS 18AAEIBHLS
3 JUMPER O OMM RESISTOR 6624478HOI a7 st S A 849A441HO L
a7 JUMPER O OHM RESISTOR B62A478MOI
R RESISTOR 33.0K .50W 2% 629A53iMEE as TRANSISTOR  2N&99 184A638H19
R2 RESISTOR 13.0K «S0W 21  629A53IMSS oto TRANSISTOR  2N699 1B4AE3EHIS
R3 RESISTOR  820.0 +SOW 21 629AS3IH30 o1 TRANSISTER  2N699 1B4A636BH19
”a RESISTOR -1500.0 .50 SI 164AT6IHDI G2 TRANGISTOR  oweaas Bashadrior
RS RESISTOR  6200.0 «30W 5% 184AT63Has 12 TRANGISTOR  onaes HEAPR
R RESISTOR  10.0K .50 5%  184A74IHS1 Sy ThANaIiTeR  awers Basneaitor
R7 RESISTOR 12+0K «S0W 5% 184AT63H53
Re RESISTOR  27.0K .50W 5% 184A763Hs1
Re RESISTOR  10.0K .30 ST 184A763HSI " 2 oV 629A369NOL
RI0  RESISTOR-  12.0K .504 51 1S4A763NS3 u iinen 200 200-00 soaadesmal
RLI RESISTOR 12,0k «30W 53 184AT63NS3 4 ZENER 1R200  200.0V  629A300H01
Ri12  RESISTOR 4700.0 .50W 51 1BART&3HA3 z ZEneR et “o0n0y s29mdeomor
R13 RESISTBR  27.0K .50W 5% 1B4AT63H61 i TEnER IN9STE 6.8V 186679 THOS
RI4  RESISTER  12.0K .S0W 5% 184AT63NS3 z e heas” zomnoy Lol Imos
R15 RES1STOR 10.0K .S50W 52 184ATEIHS] 77 ZENER 1R200 200.0V  629A369HOL
RI6  RESISTGR  33.0K .SOW 2% 52945368 o zener AT
R17 RESISTOR 13.0K .50W 2% 629A33(H59 z9 ZENER INI4BSB  20.0V  185A232H06
R18 RESISTGR  620,0 +SOW 2%  6294331H30 F10 TENER 189578 6.8V  186A797HOE
R19 RESISTOR 1500.0 +50W SI  184A763H31 o ZEnER INIEBEE 20.0v 186A3iaHoe
R20 RESIST@R  6200+0 +50W 52 184AT63H46 e FenER INo58. 6.8V 18&nrsIHOE
R21 RESISTOR 10.0K .S0W 52 1B4AT63MS]
R22 RESISTBR 12.04 .50W 5% 1BAATEIHSI
R25 RESIST@R  4700.0 .S0W ST 1B4A763H43
R26 RESISTOR 12.0K .S0W ST 184A743HS3
R27 RESISTOR 184AT6IHS1
R28 RESISTOR 184AT63H61
R2>  RESISTOR 184876381
R30 RESISTOR 184AT63H61
R31 RESISTOR 184ATEIH3I
R32 RESISTOR 184AT6IHIL
R3I3 RESIST@R 184AT63HAS
g ;l REG 45V POS
E o
; |
[ _ s
L4
15
Q2 2 CARRIER KEY
4 TO PIN 7 OF XMITTER
BO(KEYS TO 10 WATTS )
02
¢ RI3 Q3 l
o3 2|
= I
05 I
ta
12
a7 |3|
KEY
c2 E xon TOPIN (OF XMITTER
I l BOARD(TURNS
= mee PRE AMP ON)
06 010 ot
R35
—t—{Re8 | [ ,
c
zi2 R3% Qo o7 K
: e e| |
[:1] 23
© — R30 ——> VOICE VOLTAGE
< K ITO PIN 35 OF XMITTER
bl ki BD(KEYS TO 3.25
WATTS)
[R3s Qtl l
E 21 l
RSD EXT P8
a4 TRANSMIT AT | WATT
E LEVEL
3 a3 |
" l
- ! RSD EXT PB

msicgoc*mﬁ__J

Sub. 4

SHEETS 7&8 1463C68
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Fig. 22D. Internal Schematic - Keying Module - without DC Power Switch or Fuses - without

Reserve Signal Detector Components.




L. 41-944.35

o
' TJI

|
|

L

TP3
5 e ——

__[1463cs5601 8602

3

"

TP4 |

TPS 3

COMPONENT

R4 RESISTOR
R6 RESISTOR

R5 POTENTIOMETER

FL20| FILTER
TJI TIP JACK
TJ2 TIP NACK
Tl 10K

10K TRANSF.

DESCRIPTION

I0K .50W 5%
I0OK 50W5%
10 K 2w

BLACK
RED

O = TO BE DETERMINED

STYLE NO.

I84A763H5I
I84AT63HSI
I85A086HI0

O

I8TA332H02
187A332HOI
714B677G0I

Sub 2
(1478B46)

Fig. 23. Internal Schematic - Input Module.

R213]

TPZIZ

TP218
w25
acan 207 lcais
v 2201
c220 p
S
U 2 -
D coon | fo jc214©, [; P2
S S
¥ 2l Teas™
) C29;
cas
L caiz
TP213

c218

cur |

T

TPIS

2 sos. 4 can

CoMPaNENT
c1s caraCITaR
ciy CAPACITOR
€20 CAPACITIR
cz1 CAPACLTOR
cz2 CaPaCcITaR
cz3 CAPACITOR
A C21) CAPACITOR
cz213 CAPACITIR
c21s  CaPACITaR
Czle  CAPACITIR
cai? CAPACLTIR
czie  CAPACITOR
0 C214  CAPACITOR
1cz2o1 INT CKT
n JUMPER
n2e RESISTIR
R2T HESISTOR
w28 RESISTOR
2y RESLSTOR
%30 RESISTOR
#31 RESISTON
x12 RESISTOR
#R32 RESISTOR
R3a RESLSTOR
| R3S KESLSTOR
w36 RESISTOR
| R37 HE3LSTRR
R211  RESISIIR
| T
FLZ R213 RESISTOR
25 "era RESISTOR
"4 K215 RESISTOR
I |F x216 RESISTIR
s 7l outPUT R2I7  KESISTIA
R218  RESIST@R
k213 RESISTOK
3 k220 KESISTOR
1asv K22l NWESISTOR
k222 KESISIO
- I R223 RESISTOR
4] ® R33 RESISTOR
bl l aia TRANSISTER
o1s THANSISTOR
I w211 THANSISTOR
2 ILTER
| @FL202 FILTER
$85 FENER
c23 | n CRYSTAL
T21 TRANSE

ok

RF
ouTPUT

T waov) o
a
/v . 1463C46GOI B | |

T212 TRANSE

VESCRIPTION  STTLE NO.
250UF 200V 187A624M02
2500F 200V 1¥TAAZAMO2

100.000FF 500¢  T62A757AUI
2500F 200V 187AK2aHO2
1.000JF 200 187A624H04
OUF 200V  187A824r02

SEE NOTE 4

1842663104
18aA661404
157462404
1678624404
1878622402

SEE NOTE Q@
naziO 201C826n01
0 344 RESISISH  HE26478A01
3100.0 <504 ST 158A763M3%
22.04 .50% $I  166ATeIHYY
£80.0 .50~ ST 124A743M21
§8.0 -50m ST 147A290H2)
10.0% -50% 51 1543763151
330.0 .50 51 1HAATEIMIS
3330.0 .50« 52 1HaATE3w3Y
1000.0 50w ST 13aAT&34R?
22.04 -50W ST 1n4n763HSY
6¥0.0  .50% SI  }44ATA3H2I
48.0 .50 ST 157A290M2H
10404 -S04 51  134AT63ASH
10404 -504 53 1943TEINSI
1000.0 -S3= 51 1BaATsIN2T
10,04 500 5T  184a763M51
2700.0 50k ST 144ATA3INIT
10-0% -50% 52 18an7eIAS)
©200.0 -S0W 51 1gsaTeInas
2000.0 50w ST 1843763434
150.0 .50~ Sk 1%4A743H07
330-0  +50- ST 144ATE3INIS
AT-U4 .30w 51 1A4ATA3HET
220.0K 50w 5% 184RTEIMEI
a700.0 .50k 51 28753
1000.0 1w 5% |B4AGAINZT
3000 .SOW 5% 184ATE3MI4
2ua2a9 dagasanel
2naz4y 413A841H03
2vazar BayAsaIND]

. HEC TR

7148677601
205C043603

RANGES FROM 100PF TO 1000 PF
C214 MAY VARY UP TO I00P¢ |87A695H0I THROUGH H23

Y1l FREQ. EQUALS RCVR [CHANNEL) FREQUENCY
PLUS 20KHZ

& FOR GOI FOR NARRQW BAND TC -0
@ FOR GO2 FOR WIDE BAND TC-10

Sub 3
(1463C47)

Fig. 24. Internal Schematic - I.F. Amplitier Oscillator Module.
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I.L. 41-944.35

CARRIER LEVEL INDICATION CIRCUITRY

A S

o

Rl

oy
4

27
||7
OC NEG
!33
P0S.20V

SENSITIVITY
ADJ.

R22

BASIC DETECTOR AND ELECTROMECHANICAL RELAYING QUTPUTS

SOLID STATE RELAYING OUTPUTS

37

Fig. 25B. Internal Schematic - Detect
20 Voit Outputs.



bESLRIPT Livt
ci CHAPACITCH «250UF 200V 181A 6241407
ce CAPACIT Uit +250UF 200V 1817624402
c3 CAPACITOR - 1O0UF 200V 18 7A624401
C4 CAPLCITOR -250UF 200V 187TA624H02
cs CAPACITILR «250UF 200V 187n624H02
CE’; CAPACITOR «270UF 200V 128AE6IHOS
cy CARACITIR -010UF 50V  1843663H01
c24 CAPACITOR 2.0UF 200V I187A624H05
T \
D1 LlopeE IN&1 42 B36AI2EHOE
b2 Bicce IN4ASTA 184A855H07
D3 DI2DE 14574 184AB55HOT
Da pIzes INCELE 188A342H06
, D6 prace 1NGASA 837A692H03
D7 DIaCE 186454 837A692H03
- 03 COL.OUTPUT
(I
i
i l rizo—r-
Ll 40 wATTS
A Ri RESISTZA 27.04 .50% S% 184AT63H61
3 ; R3 RESISTUR 4700 .0 « S0 o E29A531HaB
7] | 20meouTRuT RS RESISTCR  470.0 1.0C4 187A643H19 A
5 I J Ré& RESISTZR .2000.0 .50 184A763H34
. o R7 RESISTOR  S60.0 1.00 1674643421
I RS RISISiCR 10.04 .SO% 12 @43AZ23HAS
R9 RESISTOR  15C0.0 .50u 51 184AT63H31
v 1
— 7| COMPUMNENT DESCRIPTION STYLE Na.
[ 200ma ouTPUT K10 RESISTZR 1870642H43
—— > POS 45V
I R12 RESISTIR 4.742.00%10% 187A642H43
29 R13 RESISTIR 27.0K .50% ST 184AT63HE!
20V OUTPUT A R14 RESISTCR 100K «50% 1% BAaSAS20H4S
R1S RESISTIR 6203.0 -50u 5% 182A763H47
35 R16 RESISTOR 100K »50%W 1% B4BAB20HAS
R17 RESISTOR 700.0 3.00% S% T63A127TH2S
20V OUTPUT B K18 700.0 3.00% 52 7T63A12TH23
R19 120.0 50 k4 184A763A05
R20 120.0 .50 184AT763HOS
R21 BZ2.0X .50 184AT63HT3
Re2 150.0 3.00 T62A679HO1
| k23 150.0 3.00% S 762A679HO1
J L1 CHOKE 187A599H01
COMP LOC. 1473800
™~
o [ANETETIR 2N 4249 34?40441K03
.2 [aAssISToRr 2183649 B47:¢41H01
4 TRIANSTISTER 2N3417 C4EAZ51H02
25 TRANSISTIR 234356 £495441H02
Q3 TRANSISTOR  2N4903 IBTAGT3HI3
1 1930278 20.0V  1352A202KH07
72 1N36568 20.0V 1254212106
23 130388 56 .0V BE2A257HO4
24 INaT4TA POV BAGALEZTROY
‘5 INATATA  20.OV  B49ALZTHNN
7k 114460 6.2 B3TAG93HOB
71 1. 4460 6.2V B37TAE93HO8
SHEET 2 (.Sub.5 ) 1334D41

r Module - witn 200mA and 20mA outputs, and Two



I.L. 41-944.35

CARRIER LEVEL INDICATION CIRCUITRY

—_A
—
‘ TP6
Erery!
cll R32 ——
l TPS Red < TPg
R R R R33 SPAN ADJ
| c9 ¥09 c13 R3E] 1P9
25 Tl 2|zs o € 13
FTRE & 3 5 1C3AEHRET
N2 +08 ) +
4
14
27| 3 | 1 cLi
& LEVEL
ADY cio
I c7 c8 c12
T /[
"7 J
DC NEG | _
l TPI
l 3
l TP2
o
al
l X ]
Yo
‘ FENSITIVITY
ADJ
I e C‘ c2yes o R4
4]
33
POS 20V ‘ ‘
| -

BASIC DETECTOR AND ELECTROMECHANICAL RELAYING OQUTPUTS

41

Fig. 25D. Internal Schem



—— e e e —

FULL SCALE ADJ

EXTERNAL INSTRUMENT

-~

FULL SCALEAD) I
R50 I
7™~
R48 - "
o|icas {RBT}—55—— —
; | } OPTIONAL
4 ExTERNAL
, F+1 cLl ;
I8 ;& a7 INS TRUMEN
3 TT b _ 1 " 0-100u0
L Lid
]
3| !
Scommon |
Q |
TPI
23]
I>——| Q3 COL OUTPUT
i
]
I M7
40WATTS
o— | Y
3 i
[ j2omaouTPUT
__AT_J
92 |
o— .

. 200ma OUTPUT
1 POS 45V

1463C66G0 ¢

*=GO4{WITH METER)
GOS (WITHOUT METER)

COMPONENT

CAPACITOR
CAPACILTGR
CAPACITYUR
CAPACITUR
CAPACITER
CAPACITCR
CAPACITOR
CAPACITOR
CAPACITSGR
CAPACITOR
CAPACITIR
CAPACITCR
CAPACITOR
CAPACITER
CAPACIT2R
CAPACITOR
CAPACITUR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
DIGODE
DIGDE
DI2DE
DIQDE

DICDE
DI3DE

INT CKAT
INT CKT
INT CKT
INT CKT
INT CKT

P2T
PIT
PCT
POT
PaT
POT
RESISTOR
RESISTOR

RESISTER
RESISTLR
RESISTOR
RZSESICR
RESISTOR
RESISTER

RESISTOR
RESISTOR
RESISTUR
RESISTUR
RESISTIR
RESISTUR
RESISTOR
RESISTUR
RESISTCR
RESISTOR
RESISTuR
RESISTIR
RESISTOR
RESISTIR
RESISTIR
RESISTUR
RESISTCR
RESISTCR
RESISTSR
RESIST2R
RESISTOR
RESIST2R
RESISTOR
RESISTOR
RESISTUR
CHOKE
KMETER

DESCRIPTIu:

+250UF zoov
«250UF 200V
«100UF 200V
«250UF 200V
«250UF 200V

-N10UF S0V
-010UF SOV
33.000PF 2n0V
«010UF S0V
«470UF SOV
«010UF 50V

33.000PF 200V
«Q10UF SO0V
«270UF 200V
«010UF SOV
«010UF SOV
«0I0UF SOV
«010UF  Sov
«010UF 50V
«010UF S0V
«010UF S0V
2.0UF 200V
IN4a]48
IN4ST7A
IN4S7A
1N4218

1N4&1 48
1NAay 43

55317
SES31T
T47DM
T4TDM
SNS6502

10.04 +75u
50 0K
250.0K
2.5K
5404 Y
540K 475

27.0K .504 5%
4700.0 .50% 2%

470.0 1.004 5%
2000.0 504 S%
150.0 3w S%
10.04 504 12
1500.0 .50% S2
4. 7K2.C0¥10%

TRANSFORMER 10K/ 10K

TRANSISTCR
TRANSISTOR
TRANSISTOR

ZENER
ZENER
ZENER
ZENER

2Na249
2N3645
2N4303

IN30278  20.0V
IN30388  56.0V
I1Na480 6.2V
1N4460 6.2V

STYLE NO.

18 1a62 4102
18 1AG2 4102
187062 4501
187TA624H02
18in624K02
1648663H01
18 4A663H0 1
fTIA9EIHOT
1841663KH0 1
162A680H04
184A663H01
879A929HO7
184A663H0 1
188A669:05
184A663H01
184A663H01
184A663H03
184A663H01
184A663H01
184A663H01

184A663HO 1
1874624 HOS

836A928HO6
184A855H07
184AB55H07
18BA342H06

B36A928HO6
836A928HOG

3512A10HO1
3512A10K01
1443C52K01
1443C52H01
3512A09HO}

BBOAB26HOS
629A645H06
880ABR26H10
629A645H07
880AB26HOY
BBOAB26H09

184AT763H61
629A531H48

187A643HI9
184AT63H34
762A679HOI
B4ZAB2CHAS
184A763KH31
187A622HA3

1B7A642H A3
84EAZ20H1 4
84ZAS20M1 4
BAEAZ20H 62
84BAZ20M41 4
84BA220H16
€48AZ20H16
BARACOOHL 4
T63AL2THLS
BASAS20HLS
BASALIINTT
C4TAZAON16
BLZAZI9HAR

B4SNT19KTT
BA4SAGI9HTT
B4SALRDHED
8A3AT19H 48
629A531HO8
6291531 H26
848A319H48
6291531 H26
B4BAB19HAE
18TN643HOI
T63A127H18
187A5%%H01
B79AB75HOI
7148677601

B49A441K03
£498241KD1
187A673HI3

132A202HOT7
8624257 HO4

837A693H08
837A693H08

SHEET 4( Sub.5 ) 1334D41

itic with CLI - with 200mA and 20mA outputs.
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RECEIVER
LEVEL

1?—«
ATl

xll
Clo

RI7
RI8

Cig|

ci

l -

E2|

|
|

Q5 BRN  GRN.

R(9
J Cl37

RED BLK

Al

P
m
[=]
RIS
RI6

BLUE YEL

RECEIVER TP-8
g ~
A
I
S
%] :
'
cie 13
< YAy
PS5

Cla /r 4 R2(

C=C

R20

|
l
|
|
l
|
|
|
|
|
|
|
-

Fig. 26. Internal Sy
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TECHENT

PERL
—————=> (C) COMMON

_— |(E)

ALARM CUTOFF
—_—35m

TELEPHONE

|

|

i D‘b " RANDSET
)

l

i

—————‘39| (A) HANDSET RCVR

|

—————)I 45 vDC. POS. (D} £l FOT
3 =D FOT

———_$ 20 v.DC.POS R4l POT

T ce3 7

———————> NEG.

AL

3

VOICE KEY
3 |

-y

G
16
11

ARRIER LEVEL |
5y o

VOICE VOLTAGE

3
~————————> (8} MIC. P8

HnmwmTMATTMUTADTND
i

27.
—————9| VOICE MODULATION

/FG3C26 GO/ I

T10DE
L10DE
nIOLnE
DI10LE

T

T2
T3

FEZIZTOR

FEZIZTOR

ZENLEF 2k VIR AT
TEL-JACK 879A335HOI
POT 880A6GBTHOI
TRANSFORMER 879AB75HO}
TRANSFORMER B879A875HO!

Sub 3
SHEET 1&2 (1463C28)

-

4ematic - Voice Adapter.
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I.L. 41-944.35

}- FUSED POSITIVE » EOR TG0
asas — » TR
o8
a
RC
A 83RS
al T TRANSMITTER CONTROL a TC oR -
776 90RI0
] {125V) OR(48v)|
CARRIER 200 -Ma
Teer A RECEIVER QUTPUT
==CSP
\ / Ic . Teig
IC g JEi0
PHASE & / 2 3!
GROUND CASR$(IJEPR
(;»;:leEﬂ PH. 8 GND.
FUSED NEG. TC TC-10
—> Tor——
A IN KA4 RELAY
85RS-RESERVE SIGNAL DETECTOR [WHEN USED)
Sub. 3

213}
25

LE FILTER TEST CIRCUIT
ECHT 20

SRR A /

t— -~ Lso0n

P 10
_SEC’2
(o« 5 o]
1 5 7
) @ ' :
I 4 6
o
=F 0
L3000 718 19 20 2 22 23 KHE

_TYPICAL SELECTIMITY
EACH SECTION
INSERTION LOSS 26 DB MAX.

oo

35
o8
INPUT FILTER TEST CIRCUIT 30 7
] o \
4 5 25
r—t-———=-t-—-—-—-- il I
! | 3
[0 K] o o 20

FOR BOTH FILTEWS,
pB=-20 LOG ¥
V2

LEADS SHORT

e
KEEP THESE
5

OF2T O Fo +1 -2 KHE
TC_RECEIVER FILTER LIMITS TYPUTAL SELECTIVITY 30-200KHZ
INPUT_FILTER FOR 200.5 - 300 KHZ INSERTION LOSS 12-18 D8,
INSERTION LOSS 12-16 DB, RISING WITH FREQUENCY  RISING WITH FREQUENCY.
DOWN 34bAT T 0.8-1.1 KHZ, RISING WITH FREQUENCY
AT 2KHZ, DOWN 22-3508,0ROPPING WITH RISING FREGUENCY

Sub.5
(629A425)

Fig. 28. Elementary K-Dar Carrier Control Circuits.

Fig. 29. Type TC-10 Receiver Filter Characteristics.

. |
]
90
!
I
I i
80 \
OVERALL TC RECEIVER RESPONSE
145 KHZ
70
TC-10
T3z 1700-2300 A
€ —N
20 MA, i 3 T0
60 ' 2 SV @ - ryibo
\ / 3 (OR EQUIV. COILS )
23
50 - X,
Negis & ®
40 !
1 {OR 25-350 COILS FOR
1 200- MA. AND 20MA.QUTPUT)
20 A-1N48I8 s*1884342HO6
-334, sw}_ s* 1844636 H19
RESISTOR
20
10
142 143 144 145 146 147 148 KH2
Sub 2
Sub. 5
(Curve 538014) (862A934)

Fig. 30. Type TC-10 Overall Selectivity Curve.

49

Fig. 31. Type TC-10 Receiver Output For 20 ma Operation



—50*\
MINIMUM FREQUENCY SPACING FOR TWO 10-WATT (125MV) -46
TRANSMITTERS OPERATED IN PARALLEL
WITHOUT R-F. HYBRID
40
2 z04+— 7
N
£
>
z
s
z
]
e 204
o
>
5
o
w
KHZ *
-104
(24.5V) 0
Sub. 3
(862A935)

+0
CHANNEL SPACING
KHZ
10
18 . 40(245V)
6 —_
5 -
4 -
R & ?3
2 [+ 4
it =
v
15 3
%)
z
<
[+ 4
(=
L ®
E
|-20 z
Iy
05 o«
w
=
z
o F-30
L_4o(z45 %]

ZERO DB =24.5 VOLTS

Sub 2
(862A933)

Fig. 32. Minimum Frequency Spacing for Two 10 watt Trans-

Fig. 33. Minimum Channel Spacing for Keyed Carrier 60 pps.

mitters Operated in Parallel. i
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COMPONENT DESCRIPTION | STYLE NO
RESISTOR
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Fig. 35. Schematic of External Resistor Unit for 250 VDC Operation.
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Fig. 36. Remote Hookswitch Assembly for Surface Mounting.

51



bet—— £.500 ———= faee f, (25 oeemm——nd
.219 DIA. (4 HOLES)
(o] (o] 1
A
& — — &
|-
=1
o
-
3 [e] (o] 8.000
-
«
g .,v-/j
Z
n
il N N Q&:,
T ' N vEW
ei 3IN_MIN.CUTOUT LRONT VIEW SOE VEW
3
3%
DRILLING PLAN
Sub 2
(718B544)
Fig. 37. Remote Hookswitch Assembly for Panel Mounting.
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Fig. 38. Remote Hookswitch Assembly Internal Schematic
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Fig. 39. Remote Telephone Jack Assembly.
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THE EFFECT OF SWINCING HAND
SET TRANSMITTER AWAY FROM LIPS

Relative
Level
. A Correct Posgition
B Fair, 1/4 as goodas A, -12 db

. "€ Poor, 1/20 as good as A, .26 db
“D Very bad, 1/80 as good as A, -38 db

The diagram shows the greatly reduced efficiency of
the telephone when the lips are not in the correct posi-
tion for talking.

It not only {s very annoying to repeat what you are
saying, but also serious trouble may result from mis-
understandings.
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Fig. 40. Proper Usage of the Noise Cancelling Handset.

Fig. 41. Voice Receiver Automatic Volume Control Response.
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Fig. 42. External Circuitry for On-Off Keying of Type TC-10
Transmitter for Telemetering or Supervisory Control
(Without Protective Relaying) from either Normally
Close or Normally-Open Contact).
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