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TYPE 316F/315F
GENERAL INFORMATION

SECTION 1

GENERAL INFORMATION

1-1. INTRODUCTION.

This technical manual contains instructions for the installation,
operation and maintenance of the Continental Electronics Type 316F
and Type 315F AM Broadcast Transmitters. The Type 316F provides a
nominal rf output power of 10 kW while the Type 315F Transmitter
provides a nominal output power of 5 kW. These transmitters are
essentially identical mechanically and electrically.

The Type 316F/315F Transmitter is completely self-contained, in
that, no external driver, exciter, or power supply units are required.
only an audio input, a transmitting antenna, and a source of 230/208

volt, three-phase, ac primary power are required for operation.

The Type 316F/315F Transmitter is tunable to any fixed operating
frequency between 535 kHz and 1620 kHz. Since the transmitter is
housed in a compact cabinet which measures 77" high, 67" wide and
25" deep, it occupies only 12-square feet of floor space.

Additional features included in the transmitter are the built-in,
solid-state Magniphasee’ antenna protection circuit; on-the-air
operation in five seconds from a cold start; vacuum capacitors
used in rf output network; solid-state rectifiers; simplified
control circuit for overload recycling and automatic cooling hold-
over after shutdown; wired for operational remote control and avail-
ability of power cutback options.

1-2. OPTIONAL EQUIPMENT AND CIRCUITRY.

The Type 316F and 315F Transmitters can be provided with optional
remote operation, and/or power-cutback circuits, which facilitate
instantaneous operational changes. The power cutback circuitry
normally provides a reduction from 10 kW to 5 kW in the Type 316F
Transmitter and from 5 kW to 1 kW in the Type 315F Transmitter.
However, other levels of power cutback are available by special order.

® - Registered Trademark



TYPE 316F/315F
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When the Type 316F/315F is purchased for any other mode of
operation, other than the standard 316F or 315F, the necessary
information and material are supplied for the additional options.

These transmitters also may be supplied for 50-cycle primary
power operation. '

1-3. GENERAL DESCRIPTION (Refer to Figures 1-1 through 1-3).

The Type 316F/315F (10 kW/5 kW) Transmitter is basically com-
posed of a solid-state exciter followed by a high-efficiency linear
amplifier. The solid-state exciter utilizes 19 transistors to
obtain a fully modulated 40-watt carrier output, which drives the
high-efficiency linear amplifier utilizing two air-cooled tetrodes.
Six transistors are used in the Magniphase antenna protective
circuit.

The Type 316F Transmitter uses two type .4CX15,000A tetrode tubes
operating at a plate voltage of 9 kvVdc to produce a carrier output
power of 10,600 watts. The Type 315F Transmitter uses two type
4CX10,000D tetrode tubes operating at 7 kVdc to produce a carrier
output power of 5,500 watts. Since the major difference between
the 316F and the 315F is the screen supply, the PA filament trans-
formers, and the HV plate transformer, a single description is
suitable for both transmitters.

To facilitate servicing of the transmitter, easy access to the

~ eabinet interior is provided by two full-length rear doors, two
front doore covering the lower compartments, and another door on
the upper left-front of cabinet, which allows easy removal of the
PA tubes and access to the PA grid networks. In addition, the
controls, indicator lamps and meters are mounted on a hinged swing-
" down panel, located on the upper right-front position of cabinet.
Furthermore, the exciter and Magniphase units are also mounted on
a hinged swing-down panel, thus exposing wiring and components
behind the panel. '

12 Change 5
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107600-39 ET1-1.8

Figure 1-2. Type 316F/315F AM Broadcast Transmitter,
Showing Major Sections, Doors Open, Front View
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GENERAL INFORMATION

1-4. SOLID-STATE EXCITER.

The solid-state exciter includes a crystal oscillator with pro-
vision for switching in either one of two vacuum-type ovenless
crystals, four rf buffer amplifier stages, the 40-watt power
amplifier output stage, audio amplifiers driving the modulator,
envelope feedback rectifier and the Magniphase antenna protective
circuit.

The modulation technique is similar to plate modulation of
vacuum tube amplifiers in that a class B modulator is used to
modulate the collector voltage of the rf output stage. The rf
stage driving the 40-watt modulated amplifier is also collector
modulated to improve linearity.

The system employs a unique class B modulator circuit in which
no modulation transformers or reactors are required. The modulator
is driven from a direct-coupled phase inverter and since the entire
system is devoid of audio coupling transformers, negative feedback,
derived from the output rf envelope, can be used to further improve
the audio performance characteristics of the transmitter.

As mentioned earlier, the exciter includes the Continental
Electronics Magniphase Antenna Protective Circuit. A coupling
device placed in the rf output line of the transmitter, effectively
measures the impedance at that point and the derived samples of
voltage and current are used to null the output of a diode rectifier
circuit when normal conditions prevail. A change in load
conditions such as lightning strikes, static discharges or
antenna component arc-overs will cause the diode circuit to
conduct instantaneously. The voltage derived from the diode
circuit will then drive a one-shot multivibrator, which generates
a rectangular pulse of 150-millisecond duration, which in turn,
removes the rf excitation from the transmitter. The 150-
millisecond rf cut-off period is sufficient for the antenna
arc to clear itself, but short enough in time to be heard only
as a slight click on the transmitted program.

1-5. POWER AMPLIFIER.

Each transmitter uses only two tubes of a single type as
previously mentioned. The two PA tubes are arranged in a high-
efficiency linear amplifier circuit in which one tube, called
the carrier amplifier, supplies essentially all of the transmitter
output power in the absence of modulation. As modulation is

1-5
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applied, the other tube, called the peak amplifier, begins to ‘
contribute power until at 100% modulation, each tube is supplying
one-half the peak power output of the transmitter. Unlike the
conventional linear amplifier, which operates at only 30% plate
efficiency, the high-efficiency linear amplifier operates at

60% plate efficiency by utilizing the carrier amplifier at its
most efficient condition of rf plate voltage swing. The carrier
tube operates as a class AB; amplifier. That is, it has a plate
current conduction angle greater than 180° and is not driven into
grid current conduction. With no modulation applied, the carrier
tube is driven to its maximum rf plate voltage swing.

The peak tube operates as a class C amplifier, that is, it
has a plate current conduction angle of less than 180°, but unlike
most class C amplifiers, the peak tube is not driven into grid
current conduction. With no modulation applied, the peak tube is
driven just slightly into plate conduction, drawing a small plate
current and contributing only slightly to the transmitter power
output. As modulation is applied, the plate current and power
output increase until at 100% modulation, the peak tube is driven
to its maximum rf plate voltage swing and is operating at about
75% plate efficiency.

Refer to the Theory of Operation, Section 4, for a detailed
theoretical description of the high-efficiency linear amplifier
under the title of Power Amplifier.

1-6. HARMONIC FILTER.

The output harmonic filter network is enclosed in an aluminum
shield box within the transmitter cabinet. The shield box is
insulated from the cabinet and grounded at only one point near the
PA tube sockets. This aluminum box plus the cabinet shell, produces
double rf shielding, which minimizes rf radiation from the
transmitter enclosure. 1In addition to the low-pass 90° interplate
"Pi" network, the harmonic filter also utilizes another "pPi"
network coupled with a "Tee" network. The shunt element, of the
"Tee" network, is a series-resonant circuit-tuned to the second
harmonic of the transmitter operating frequency. The output
inductor of the "Tee" network has a portion of its turns parallel
resonated with a fixed condenser at the third harmonic of the
operating frequency. Vacuum condensers are used in all of the ‘
shunt elements of the harmonic filter to conserve space and
minimize arcing.
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1-7. FORCED AIR COOLING.

A single cocling biower provides adequate cooling for all com-
ponents in the transmitter. It is located in an acoustically
treated inlet plenum below the power amplifier tube compartment.
The blower exhausts upward into the PA grid circuit plenum box
where the tube scckets also are mounted. Most of the air is
exhausted through the anode coolers of the tubes and out their
exhaust chimneys through the top of the transmitter. Some of the
air is exhausted from the grid plenum box downward onto the
transistor heat sinks which are mounted on the exciter panel.
When the lower left-hand compartment door is closed in front of
the exciter, this air is drawn back into the inlet plenum through
small holes in the bottom of the lower left-hand vertical panel.
The temperature rise of the inlet air, due to this recirculation,
is negligible because of the small air volume involved.

The blower inlet air is drawn through air filters located on
the bottom of the rear doors and across components located in the
lower-rear compartments of the transmitter. A small amount of the
inlet air is drawn through the shielded rf box which contains the
output harmonic filter network.

The blower location, in the sound-deadened inlet plenum, results
in a very-low-level acoustical noise output from the transmitter.

1-8. POWER SUPPLIES.

All transmitter power supplies are of the three-phase, full-
wave type. The supplies utilize silicon rectifiers which have
adequate safety margins of the operating peak inverse voltages.
They also have surge current ratings well in excess of possible
fault currents. The transmitter contains four dc power supplies:

l. The +120 volt supply provides operating voltages for the
solid-state exciter and the majority of the control relays. This
supply includes a +24 volt zener regulated source tapped down on
the bleeder resistor for some of the solid-state circuits.

2. The -750 volt bias supply provides bias voltage to each
of the power amplifier tubes. A resistance divider network, con-
nected across the output of this supply, contains the individual
bias adjustment potentiometers for the peak and carrier tubes.
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3. The +1800 volt screen supply provides screen voltage for .
the power amplifier tubes. Taps on the screen supply transformer
will provide +1500 volts for use in the 5 kW, Type 315F Transmitter.

4. A +9000 volt plate supply provides plate voltage for the
10 kW, Type 316F Transmitter, while +7000 volts is provided for the
5 kW, Type 315F Transmitter. A current overload relay in the nega-
tive return lead of this supply is used, in conjunction with a
delayed automatic reclosing circuit, to remove PA plate voltage in
the event of an overcurrent fault. If the fault persists after the
first reclosure of .the plate contactor, the circuit will interrupt
and remain off until reclosed manually. An indicating lamp pro-
vides visual indication of the locked-out plate voltage condition.

1-9. PROGRAM PEAK CLIPPER

A program Peak Clipper is installed on Transmitters S/N 152
and above. The addition of Program Peak Clipper and change in value
of the Coupling Capacitors limits the low energy random peak at
adjustable thresholds such as 95% negative and 125% positive.
The overall net result is and increase in Program loudness.

1--10. TECHNICAL CHARACTERISTICS (Refer to Table 1-1).

Listed in the referenced table are the technical characteristics
of the 10 kW, Type 316F and the 5 kW, Type 315F Transmitters.

1-11. TUBE AND SEMICONDUCTOR COMPLEMENT (Refer to Table 1-2).
The semiconductor devices and the two power amplifier tubes

utilized in the 10 kW, Type 316F and 5 kW, Type 315F, are included
in the referenced table showing their function and quantity used.

11/21/79
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TABLE 1-1.

TECHNICAL CHARACTERISTICS

ELECTRICAL:

TYPE 316F
(10 KW)

TYPE 315F
(5 KW)

Audio Input Impedance

Audio Input Level (100%
Modulation)

Audio Frequency Response
50 - 7,500 Hz
30 - 15,000 Hz

Audio Distortion, 30 - 10,000

Hz
Noise, Below 100% Modulation
Carrier Shift, 100% Modulation
Type of Modulation
Frequency Range
Type of Emission
Frequency Stability

Output Impedance

Output Capability

Maximum Ambient Operating
Temperature

Input Power

150/600 ohms

+10 2 dBm

tl dB

+1.5 dB

Less than 3%
-60 dB

Less than 3%

150/600 ohms

+10 2 dBm

1l dB

1.5 dB

Less than 3%
-60 dB

Less than 3%

Collector Modulation of RF Driver

535-1620 kHz
A3
5 Hz

50 to 250 ohms
unbalanced

10,600 watts
+45°C/+113F
208/230 Volts

3 phase, 60 Hz
(50 Hz available)

535-1620 kHz
A3
5 Hz

50 to 250 ohms
unbalanced

5,500 watts
+45°C/+113F
208/230 Volts

3 phase, 60 Hz
(50 Hz available)

Change 5
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GENERAL INFORMATION

TABLE 1l-1. TECHNICAL CHARACTERISTICS - Cont.

TYPE 316F TYPE 315F
ELECTRICAL: (10 KW) (5 Kw)
Power Consumption
100% Modulation 28.4 kW 14.2 kW
30% Modulation 24.1 kW 11.5 kw
0% Modulation 23.6 kW 11.2 kw
Power Factor 92% 94%
Permissible Combined Voltage
Variation and Regulation 5% 5%
MECHANICAL:
Height , 77-1/8 inches 77-1/8 inches
Width 66-1/8 inches 66-1/8 inches
Depth 25-1/2 inches 25-1/2 inches
Weight (unpacked) 1650 1bs. 1500 1bs.
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GENERAL INFORMATION

TABLE 1-2. TUBE AND SEMICONDUCTOR COMPLEMENT
TYPE 316F (10KW) TYPE 315F (5KW)
FUNCTION QTY. TYPE QTY. TYPE

Oscillator 1 2N697 1 2N697
1lst Buffer 1 2N697 1 2N697
2nd Buffer 1 2N697 1 2N697
3rd Buffer 1 DTS-423 1 DTS-423
RF Driver 1 DTS-423 1 DTS-423
RF Output 4 DTS-423 4 DTS-423
Power Amplifier 2 4CX15,000A 2 4CX10,000
1st Audio 1 2N697 1 2N697
Phase Inverter 1 DTS-423 1 DTS-423
Bias Regulator 1 2N697 1 2N697
Modulator 6 DTS-423 6 DTS-423
Fault Pulse Amplifier 1 2N697 1 2N697
One-Shot Pulse Gen. 3 2N697 3 2N697
Indicator Lamp

Circuit 2 2N697 2 2N697
Feedback Rectifier 1 IN661 1 1IN661
Magniphase Rectifiers 4 IN661 4 1N661
+24 Volt Regulator 1 1IN5359B 1 IN5359B
+120 Volt Rectifier 6 SOD400D 6 SOD400D
Meter Protection 1 SOD400K 1 SOD400K
Bias Rectifier 6 MV-20a 6 |MV-20a
Screen Rectifier 6 SCl1i15000 6 SCH5000
High Voltage 6 67C200H20TTS 6 67C200H20TTS
Change 5 1-11
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SECTION 2

INSTALLATION

2-1. INTRODUCTION.

This section includes the necessary instructions for unpacking
and inspection, customer-furnished input power equipment required,
installation, replacement of fragile and heavy components (shipped
separately) in transmitter cabinet, preliminary adjustments, and
a pre-operational checkout.

2-2. GENERAL (Refer to Dwg. 114099).

The above referenced installation drawing is supplied for
determining cabinet dimensions, conduit, wiring, air filters and
air plenum information of the transmitter.

Sufficient floor space should be provided in the transmitter
building to allow ample working area in the front and rear of the
transmitter when doors are fully opened. In addition, the ceiling
height should be enough to accommodate heating ducts, if desired.
Ensure that electric power facilities are adequate and available
near the transmitter. Additional overall information is provided
in Maintenance, Section 5, in the form of preventive maintenance,
alignment procedures and transmitter adjustments following component
replacement. In addition, components are identified in photographs
showing their location, reference designator and function name.

It is suggested that a thorough study of this material and the
Theory of Operation, Section 4, be made to promote a better over-
all understanding of the transmitter.

2-3. CUSTOMER FURNISHED EQUIPMENT REQUIRED.

The required primary supply voltage for the Type 316F/315F
Transmitter is nominally 230/208-volts, 3-phase, 60-cps. The
transmitter primary power should be routed through a customer-
furnished power panel containing a disconnect switch with a
capacity of 100 amperes, fused with l00-ampere superlag 240~

volt fuses.

Change 10 2-1
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The wiring from the power panel to the transmitter must be in ‘
accordance with the local electrical wiring code to match the type
of disconnect switch used. Do not use wire smaller than No. 3 for
transmitter primary power connections. The 208/230-volt power .
feeder line is terminated in the lower right-hand front corner of
the cabinet on a three-point terminal strip, TB2.

WARNING

DANGEROUS POTENTIAL EXISTS IN TRANSMITTER WHEN
THE POWER PANEL DISCONNECT SWITCH IS SET TO THE
ON POSITION. 230/208-VOLT POWER IS THEN APPLIED
TO THE BUS BARS CONNECTED TO THE REAR OF THE
TRANSMITTER CONTROL CIRCUIT BREAKERS.

The speech input, remote control and monitor wiring cables are
routed into the lower right-hand front corner, near the transmitter

power feeder conduit.

2-4. UNPACKING AND INSPECTION.

Components that are subject to damage in shipment are removed
from the transmitter cabinet at the factory and packed in separate
boxes. Heavy iron-core items, such as transformers and chokes are
removed and shipped separately. If there is any evidence of damage
to any part of the shipment, file a claim with the transportation
company immediately.

2.5 ASSEMBLY PROCEDURE (Refer to Figures 2-1, 2-2; also schematic
drawings and other remote or cutback drawings as applicable).

Use the following procedure to assemble the transmitter for
operation.

1. Set the cabinet in position.

2. If the floor is not level, place shims under the base
of the cabinet as necessary for leveling.

3. Remove all shipping tape and packing material from the
wiring and components inside the cabinet,

4. Remove left-rear, bottom door stop.

2-2 Change 5
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I = TUBE CHIMNEYS
| 7

| | -E-l-h.-

’.'...v-

POWER
ANMPLIFIER
TUBES

—l——ry

' S u.n.uu 17}

——

107600-39

ET 1-2.1

Figure 2-1. Transnutter, Overall Front View,
Showing Components Remavid for Shipment, Front View
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L i CA1.1
£54.1 PEAK PLATE
7 NeTworK WA . @ cAPACITOR

CAPACITOR '\ Jht -_

T7
' SCREEN SUPPLY
TRANSFORMER

¥

L29 HV FILTER REACTOR

107600-85

REV A ETt1-2-2

Figure 2-2. Transmitter Overall Rear View, Showing Components Removed for Shipment
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5. Install HV plate transformer T8, with terminals facing the
rear of cabinet. Connect the wiring as shown in the referenced
schematic diagram. If transmitter contains the power-cutback
feature, connect wiring as shown in the appropriate power-cutback
schematic.

6. Reinstall the bottom door stop, which was removed in Step 4.

7. Place filter reactor L29 in the lower right-rear compart-
ment, then install mounting hardware and wiring.

8. If removed for shipping, install screen supply transformer
T7 in the same lower right-rear compartment in its designated place,
then install mounting hardware and wiring.

9. 1Install all vacuum variable glass capacitors which have been
removed for shipping. All these capacitors are shipped adjusted to
the operating frequency. Where counter dials are used with the
vacuum variable capacitors; install the capacitor without changing
its setting, then set the counter dial per the factory test data
before connecting to capacitor.

10. Install all fixed glass capacitors which may have been
removed for shipping.

11. Install both filament transformers T3 and T4.
12. Install metering resistors, R90.1, R90.2, R90.3.

13. Install any other parts which may have been removed for
shipping.

14. 1Install the crystals in the solid-state exciter
(Magniphase mounted on same panel).

15. Install the power amplifier tubes.
CAUTION

WHEN INSTALLING THE TYPE 4CX15,000A and 4CX10,000D
POWER AMPLIFIER TUBES, USE A STRAIGHT UP OR DOWN
TWISTING MOTION. NEVER USE A ROCKING MOTION.
ROCKING MOTIONS CAN CAUSE DAMAGE TO THE TUBES AND
THEIR SOCKETS.
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16. 1Install the power amplifier tube chimneys. One end of the '
chimneys are designed to fit the 4CX15,000A tube and the other end
of the chimney to fit the 4CX10,000D tube.

17. Ensure that all bus and wiring is connected according to
wiring tags or schematics.

2-6. TRANSMITTER COOLING AND AIR EXHAUST.

The transmitter cooling air enters the transmitter through
filters, located on lower portions of the rear doors. The air is
exhausted from the top of transmitter above the power amplifier.

Heat dissipated by the transmitter cooling system can be used
to heat the transmitter building during the wintertime. This
heating method is feasible by using ductwork and special fixtures
attached to the air exhausts above the transmitter cabinet.

2-7. EXTERNAL CONNECTIONS TO 316F/315F.

TB2-1 208/230 VvAC From customer
2 Supplied Fused Disconnect
3 39 50/60 Hz or Circuit Breaker
TB1
7 External Plate Interlock for Use
8 with Antenna Switching.
12 Neutral Customer Supplied 115 VAC for Transmitter
50 Hot Power Adjust when supplied with Remote Control
30 R/C Power Cutback-High - 115 VAC Momentary
31 R/C Power Cutback-Low - 115 VAC Momentary
32 R/C Plate ON Control - 115 VAC Momentary
33 R/C Plate OFF Control - 115 VAC Momentary
34 R/C Failsafe Voltage - 115 VAC
35 R/C Master ON Control - 115 VAC Momentary I
36 R/C Master OFF Control - 115 VAC Momentary

2-6 Change 5
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‘ 37 R/C Total Plate Current Metering Output
38 R/C Plate Voltage Metering Output
42 R/C Metering Common
39 Freq. Mon. Output - RG58 Coax
40 Shield Connection for 39 & 41
41 Modulation Monitor Output - RG58 Coax
43 Shield - Audio input line
44 Audio Input
45 600/150 ohm
46 R/C Line Voltage Metering Output
47 R/C Power Adjust-Raise - 115 VAC Momentary
48 R/C Power Adjust-Lower = 115 VAC Momentary
49 R/C Overload Reset - 115 VAC Momentary

2-8. PRE~OPERATIONAL CHECKOUT.
. perform the following tasks prior to initial operation.

1. Ensure that customer-furnished main disconnect switch is OFF.

2, Set all transmitter circuit breakers to their OFF positions
before power is applied to transmitter.

3. Set main disconnect switch (Step 1) to ON (closed) position.

4. Set BLOWER breaker CBl to the ON position.
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5. Check the phase-to-phase voltage on line voltage meter Ml.
Select each phase with line voltage switch S14 and monitor the
voltage of each phase on Ml. The phase-to-phase voltage should be
either 208 or 230 Vac #5%.

6. Set MASTER switch S5 to the ON position. This closure
energizes the +120 supply relay Kl.

7. Set TEST METER switch S3 to the +120 volt position.

8. Set +120 VOLT breaker CB3 to the ON position. Approximately
120 volts should be indicated on test meter M6. Blower holdover
relay K3 is now energized, which in turn energizes blower MBl.
After a time delay of approximately 5 seconds, bias relay K5
energizes and Ready indicator lamp DS2 should light green.

9. 1If READY lamp DS2 fails to light green, check for
defective bulb. If bulb is good, next determine if the blower
motor is rotating in the correct direction.

10. Set FILAMENTS breaker CB2 to the ON position. The power
amplifier transformers are now energized.

.~

11. Set the MASTER switch S5 to the OFF position. The
blower will continue to run until blower holdover time delay
relay K3 times out and de-energizes blower motor.

12. Set the BLOWER breaker CBl to the OFF position.

WARNING

ENSURE THAT BLOWER MOTOR MBl IS DE-ENERGIZED
BEFORE REMOVING BLOWER PROTECTION COVER.

13. Open right-hand rear door of cabinet, then remove the
rear panel covering the blower compartment.

WARNING
DANGEROUS POTENTIALS EXIST INSIDE THE BLOWER
COMPARTMENT. PERSONNEL SHOULD EXERCISE THE

UTMOST PRECAUTION WHILE PERFORMING THE
FOLLOWING STEPS.

2-8 Change 5
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14. Set BLOWER breaker CBl to the ON position.

15. Set MASTER switch S5 to the ON position. As a result of
this action, the blower motor starts running.

16. Observe if the blower impeller is rotating in a
counterclockwise direction to force the air upward into the
plenum.

17. If the blower is not rotating in the correct counter-
clockwise direction, de-energize the blower motor by setting the
MASTER switch to the OFF position. The blower will continue to
run until blower holdover time delay relay K3 times out, thus
removing power from the blower motor.

18. Set BLOWER breaker CBl to the OFF position.

19. If blower was not rotating in the correct counterclock-
wise direction, reverse any two of the three-phase power leads
connected to the motor.

20. Blower should now rotate in the correct direction,
therefore replace blower compartment cover.

21. Ensure that the three interlocked doors, upper left-
front and both rear doors are closed.

22. Reactivate blower - with the blower air flow switch S10
now actuated and interlocked doors closed, the READY lamp DS2
should light green.

23. Set test meter switch S3 to the -750 volt position to
test the PA bias supply. Set BIAS circuit breaker CB4 to the
ON position. An indication aof approximately -740 volts for Type
316F and -680 volts for Type 315F Transmitters should appear
on the meter.

24. Set the +1800 V Screen Supply breaker CB5 to the ON
position. Screen supply will not be energized until plate
contactor K7 is energized.

25. The transmitter is now ready for the application of

power amplifier plate voltage. Check the high voltage before
applying rf excitation to the power amplifier tubes.

Change 5 2-9
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26. Set CRYSTAL SELECT switch S4 to the OFF position.

27. Set MASTER switch S5 and PLATE switch S6 to the ON
position. The high voltage contactor K7 should energize and can
be heard as it closes. An indication in excess of 9 kV should be
indicated on PLATE VOLTAGE meter M3. HV indicator lamp DS3 should
also light red.

28. ©Set TEST METER switch S3 to the +1800V Screen Supply
position. An indication of approximately +1800 volts for the
316F and 315F should show on the meter.

29. Set the PLATE switch S6 to the OFF position. The HV ON
indicator lamp DS3 should extinguish.

30. Set CRYSTAL SELECT switch S4 to Crystal 1 position.

3l. Rotate output potentiometer R50 fully counterclockwise
in the non-remote controlled transmitters. For the remote
controlled transmitters, set the power adjust switch S15 to lower
position and hold until the power adjust potentiometer, located on
the remote control panel, is driven to its low power position.
Either action will lower the rf driver collector voltage and allow
operation at reduced power for initial checks. When transmitter
is equipped with optional power-cutback circuitry, depress the
LOW POWER CHANGE switch S8 to activate other control circuit
functions which cause further reduction in power.

32. Set PLATE switch S6 to the ON position. Verify the
transmitter output indication on an externally connected modulation-
monitor carrier-level meter.

33. For transmitters equipped with optional power-cutback
circuitry, depress POWER CHANGE switch S9 marked HIGH. This action
causes the plate contactor K7 to de-energize, thus removing plate
voltage during the change of power. The HIGH power and LOW power
switches S9 and S8, respectively, are of the momentary contact
type. High voltage is removed as long as either switch is
depressed. Power is easily increased or decreased in a matter of
seconds, by simply depressing the proper switch and then releasing
it.

2-10 - Change 5
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34. To obtain a specific output power, rotate the manual
power adjust potentiometer R50 or energize power adjust motor with
LOWER/RAISE switch until the desired level is reached.

35. Verify all meter indications, including all test meter
positions, against those listed in the Factory Test Data provided
in this manual.

CAUTIONS

1. DO NOT USE THE MAIN PRIMARY-POWER DISCONNECT
SWITCH (CUSTOMER FURNISHED) TO DE-ENERGIZE THE
TRANSMITTER, EXCEPT IN AN EMERGENCY. REPEATED
REMOVAL OF COOLING AIR AT THE SAME TIME THE
TRANSMITTER IS DE-ENERGIZED CAN DAMAGE THE POWER
AMPLIFIER TUBES.

2. WHEN THE MAIN PRIMARY POWER DISCONNECT SWITCH
(CUSTOMER FURNISHED) IS USED TO SHUT THE TRANS-
MITTER DOWN, BE SURE TO SET THE PLATE SWITCH Sé6

TO ITS OFF POSITION, SO THAT HIGH VOLTAGE WILL NOT
BE REAPPLIED WHEN THE MAIN PRIMARY-POWER DISCONNECT
SWITCH IS RETURNED TO THE ON POSITION.

2~9. INITIAL ADJUSTMENTS.

a. Crystal Oscillator (No. 1 and No. 2 Frequency Adjustments-
clo, Cl1).

b. Power Supplies - Output Voltage Adjustments.
c. Blower Air Flow ~ Currect rotation.

Refer to the Factory Test Data for specific values under
various operating conditions and Tuning Charts, where applicable.

2-10. ALIGNMENT/CALIBRATION PROCEDURES.

Refer to Section 5, Maintenance, for procedures covering

specific circuits and components. Additional reference informa-
tion is included in the Factory Test Data and Alignment (Tuning)
Charts for specific circuits and components.
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2-11. TURN~ON PROCEDURE (From prepared condition).

"Prepared condition: is defined as the condition existing:
when all circuit breakers are left in their ON positions. 1In this
"prepared condition” all circuits are ready for the application of
power. Consequently, the transmitter can be energized to an on-
the-air status in approximately 5 seconds.

1. Set MASTER switch S5 to the ON position. Wait approxi-
mately 5 seconds until READY lamp DS2 lights (indicates that
cooling, +120 V, filaments and bias supplies are in the READY
condition).

2. Set PLATE switch S6 to the ON position - high voltage is
now applied to PA, as indicated by the lighted HV ON lamp DS3. The
transmitter is now on-the-air.

2-.2. TURN-OFF PROCEDURE (Down to prepared condition).

During normal day-to-day operation, the transmitter is
generally left in the "prepared condition". The transmitter is
de-energized to this "prepared condition" status in the following
manner.

1. Set PLATE switch S6 to the OFF position. HV ON lamp DS3
extinguishes, thus indicating the removal of the plate and screen
voltages from the PA tubes.

2. Set MASTER switch S5 to the OFF position.

The transmitter is now de-energized, except that the cooling
blower will continue to operate until the blower holdover relay
K3 times out, thus removing power from the blower motor.

2-13. EMERGENCY TURN-OFF PROCEDURE (Complete shutdown).

In an emergency, it is necessary to de-energize the entire
transmitter instantaneously, therefore:

1. Set the Main Primary-Power Disconnect Switch (customer
furnished) to the OFF position. This action removes power from
the entire transmitter (except for the 115 Vac power supplied to
the power adjust motor on transmitters which are remote control
equipped.

2. Set the 115 Vac Disconnect Switch, (customer furnished)
mounted on building wall, to the OFF position.

2-12
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When this energency turn-off procedure is used, perform the
following step to prevent possible transmitter damage when the
main primary-power disconnect switch (customer furnished) is
returned to the ON position.

3. Set PLATE switch S6 to the OFF position. This action pre-
vents reapplication of high voltage to the transmitter when the
main power is restored to transmitter.
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SECTION 3
OPERATION
3-1. INTRODUCTION.

Operation of the type 316F/315F transmitter is extremely simple.
The transmitter is designed to operate on a single frequency within
the broadcast band of 535 kHz to 1620 kHz and can be made operation-
al from a cold start in a matter of a few seconds. The transmitter
contains only five circuit breakers that require actuation, even
from a complete shutdown condition: These circuit breakers are
mounted on the control panel in the lower right-hand compartment,
behind a noninterlocked hinged compartment door. In addition, either
one of two preset crystal controlled operating frequencies may be
selected instantaneously as the transmitter operating frequency.

3-2. PREPARATION FOR OPERATION (From Complete Shutdown).

This information concerning preparation of the transmitter prior
to operation is based upon the assumption the transmitter has pre-
viously been in operation, but has been completely shutdown. "Com-
plete shutdown" is defined as: all circuit breakers on transmitter
are open or set to the OFF positions, including the customer-
furnished Main Disconnect Switch, which is also set to its OFF posi-
tion.

Close the following Disconnect Switch and circuit breakers prepa-
ration to transmitter operation.

MAIN Disconnect Switch (customer furnished) (External to
Transmitter) Transmitter Circuit Breakers:

BLOWER = CB1l
FILAMENTS = CB2
+120V power supply = CB3
-750V power supply = CB4
+1800V screen supply - CBS

3-3. TURN-ON PROCEDURE (From Prepared Condition)

For normal day-to-day operation, complete shutdown of the trans-
mitter is not necessary. Therefore, the transmitter is only de-
energized down to the "prepared condition" level (all circuit breakers
are left in their ON positions). The control circuit is arranged to
provide "on-the~air" operation approximately five seconds after a
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cold start. This short time interval is made possible by the use of
solid-state components which are utilized in the power supplies and

exciter. The power amplifier tubes are ready for plate voltage after ‘
a five second warm-up. Perform the following steps to energize

transmitter:

1. Set MASTER switch S5 to the ON position. In approximately
5 seconds, the READY lamp DS2 lights, thus indicating that the
cooling, +120-volts, PA filaments, and bias supplies are in the
READY condition, also the five-second thermal time delay relay is
energized. When the time delay relay closes after five seconds,
the READY lamp lights green.

2. Set PLATE switch S6 to the ON position. The plate high
voltage followed by screen grid voltage are now applied to the PA
tubes, as indicated by the lighted HV ON lamp DS3. The transmitter
is now on-the-air.

3-4, TURN-OFF PROCEDURE (Down to Prepared Condition).

During normal day~-to-day operation, the transmitter is generally
left in the "prepared condition". The transmitter is de-energized

.

to this "prepared condition" status in the following manner. .

1. Set PLATE switch 86 to the OFF position. HV ON lamp DS3
extinguishes, thus indicating the removal of the plate and screen
voltages from the PA tubes.

2, Set MASTER switch S5 to the OFF position.

The transmitter is now de-energized, except that the cooling
blower will continue to operate until the blower holdover relay
K3 times out, thus removing power from the blower motor.

3-5. EMERGENCY TURN-OFF PROCEDURE (Complete Shutdown) .

In an emergency, it is necessary to de-energize the entire
transmitter instantaneously, therefore:

1. Set the Main Primary-Power Disconnect Switch (customer
furnished) to the OFF position. This action removes power from
the entire transmitter, except for the 115 Vac remote control
power supplied to the power adjust motor.

2. Set the 115 Vac Disconnect Switch, (customer furnished), ‘
mounted on building wall, to the OFF position.

3-2
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When this emergency turn-off procedure is used, perform the
following step to prevent possible transmitter damage when the
main primary-power disconnect switch (customer furnished) is
returned to the ON position.

3. Set PLATE switch S6 to the OFF position. This action pre-
vents reapplication of high voltage to the transmitter when the
main power is restored to transmitter.

3-6. OPERATING CONTROLS AND INDICATORS (Refer to Tables 3-1
through 3-4).

The transmitter operating controls and indicators are identified
in the referenced tables by symbol designator, control or indicator,
the name, and the function of each item. The locations of these
Controls/Indicators, are shown on specific photographs. The applic-
able photo figure numbers are referenced under the heading of the
applicable Controls/Indicators tables.
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TABLE 3-1. POWER AMPLIFIER AND GRID NETWORKS - CONTROLS/INDICATORS .
(Refer to Figure 3-1)

REFERENCE CONTROL/INDICATOR FUNCTION

DESIGNATOR

c49 CARRIER PLATE Tunes the carrier tubke plate
Tuning Capacitor circuit.

C51.1 PEAK PLATE Tunes the peak tube plate
Tuning Capacitor circuit.

C44.1 CARRIER GRID Tunes carrier grid circuit.

Tuning Capacitor

c43.1 PEAK GRID Tunes peak grid circuit (inter-
Tuning Capacitor grid capacity).

3-4
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TABLE 3-2. OPERATING CONTROLS AND METERING - CONTROLS/INDICATORS
(Refer to Figure 3-2)

REFERENCE
DESIGNATOR CONTROL/INDICATOR FUNCTION
DS1 OVERLOAD Lamp indicates high voltage
lamp lockout relay has energized,
after two dc overloads, removing
high voltage from PA tubes.
DS2 READY lamp Indicates cooling system, 120
' volt supply, filaments and bias
supply are in READY condition.
DS3 HV ON lamp Indicates high voltage supply is
energized.
M1 208/230 Volt Indicates line voltage designated
Supply meter and switched by line voltmeter
switch S14. Meter range 0-300
Vac.
M2 PA SCREEN CURRENT Indicates screen current of both
meter carrier and peak tubes in the rf
power amplifier. Meter range
0~-500 mA dc.
M3 PA PLATE VOLTAGE Indicates output voltage of high
meter voltage power supply (PA plate
voltage). Meter range 0-15 kV dc.
M4 PA PLATE CURRENT Indicates plate current of both
meter carrier and peak tubes in rf
power amplifier. Meter range
0-5 amperes dc.
M7 ANTENNA CURRENT Indicates rf output current.
meter Adjusted using R139 circuit.
Meter range 0-20 rf amperes.
0-1 mA basic movement.

3-6 Change 5
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OPERATING CONTROLS AND METERING -

CONTROLS/INDICATORS - Cont.

(Refer to Figure 3-2)

REFERENCE

DESIGNATOR CONTROL/INDICATOR FUNCTION

S5 MASTER switch Switch energizes cooling system

(on/off) and +120 volt supply, then
filaments and, after time delay,
energizes bias supplies.

S6 PLATE switch Switch applies plate voltage,

(on/off) then energizes screen supply if
preceding control circuit
sequence is complete.

S7 RESET switch Switch resets dc overload
circuit after an overload has
occurred.

S8 POWER CHANGE Switch initiates control circuit

switch (LOW) functions in transmitter for
reduced power operation. (Effec-
tive with power-cutback trans-
mitter only.)

S9 POWER CHANGE Switch initiates control circuit

switch (HIGH) functions in transmitter for full
power operation.

S14 LINE VOLTAGE Switches 208/230 line voltage

switch

Positions:
(Left-to-Right)

OFF
A-B

B-C

C-A

meter M1l into the appropriate
circuits to obtain the following
indications:

Disconnects meter.

Indicates line voltage across
lines A and B.

Indicates line voltage across
lines B and C.

Indicates line voltage across
lines C and A.
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TABLE 3-2. OPERATING CONTROLS AND METERING -
CONTROLS/INDICATORS - Cont.
(Refer to Figure 3-2)

REFERENCE

DESIGNATOR CONTROL/INDICATOR FUNCTION

s15 POWER ADJUST When transmitter is remote
switch controlled, switch S15 is used
(LOWER/RAISE) to adjust rf power output.
(with remote (Not used in non-remote controlled
control) transmitters.)

or

R50 POWER ADJUST When transmitter is not remote

manual pot
(no remote control)

controlled, R50 is used to adjust
rf power output. (Not used in
this location when transmitter

is remote controlled.)
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TYPE 316F/315F
OPERATION

TABLE 3-3. SOLID-STATE EXCITER AND MAGNIPHASE - CONTROLS/INDICATORS ‘
(Refer to Figure 3-3)

REFERENCE
DESIGNATOR CONTROL/INDICATOR FUNCTION

Cl1 PHASE Provides a precise adjustment of
phase of the magniphase bridge
input signal to obtain a balance
across the bridge circuit.

Cc2 MAGNITUDE Permits amplitude adjustment of
the magniphase input signal to
obtain balance across the
magniphase bridge circuit.

Clo0 NO. 1 FREQUENCY Provides fine control of crystal
oscillator for precise frequency
adjustment when crystal Y1 is in
use. ’

Clli NO. 2 FREQUENCY Provides fine control of crystal
oscillator for precise frequency
adjustment when crystal Y2 is in
use.

DS4 TRIP Lamp Lamp indicates operation of
magniphase unit when unbalance
occurs.

L3 3RD BUFFER 3rd buffer collector circuit
Inductor inductor - fixed tuned to operat-
ing frequency.

L6 RF DRIVER RF driver collector circuit
Inductor inductor - fixed tuned to operat-
ing frequency.

M6 TEST METER - Provides indications as selected
by test switch S3.

3-10 Change 5



TYPE 316F/315F
OPERATION

TABLE 3-3. SOLID STATE EXCITER AND MAGNIPHASE -
CONTROLS/INDICATORS - Cont.
(Refer to Figure 3-3)

REFERENCE

DESIGNATOR CONTROL/INDICATOR FUNCTION

R85 CARRIER BIAS Provides screwdriver .bias adjust-
ment for carrier tube static
current.

R119 MODULATOR BIAS Provides screwdriver bias adjust-
ment for modulator collector
current.

Sl DISABLE switch Disables magniphase unit.during
testina and adjustments.

S2 LAMP RESET Resets magniphase triE lﬁ%p.

S3 Selector switch Switching  of TEST METER into

for TEST METER

the appropriate circuits to
obtain the following indications:

NOTE

The full scale figures shown for the various
positions of switch S3 must be used to obtain
realistic indications on Mé6.

Positions
Left-to-Right:

PEAK CATH
CURRENT (5A)

+120 V SPLY
(500 V)

-750 V SPLY
(1000 V)

+1800 V SPLY
(5000 V)

voltage.

voltage.

voltage.

Indicates

Indicates

Indicates cathode current of the
Peak Tube V2.

+120 volt supply

~750 volt supply

Indicates +1800 volt supply




TABLE 3-3.

TYPE 316F/315F

OPERATION

SOLID STATE EXCITER AND MAGNIPHASE -

CONTROLS/INDICATORS - Cont.
(Refer to Figure 3-3)

CONTROL/INDICATOR

FUNCTION

REFERENCE

DESIGNATOR
S3 - Cont.
S4

Y1l

Y2

Positions (Cont.)

Left-to-Right:

RF DRVR COLL
VOLTAGE (100 V)

+24 V REGULATED
(100 V)

MOD BALANCE
VOLTAGE (100 V)

MOD COLLECTOR
CURRENT (5 A)

DRVR COLLECTOR
current (5 A)

FEEDBACK RECT
CURRENT (10 mA)

MAGNIPHASE NULL
(1 ma)

CRYSTAL SELECTOR
switch

Crystal

Crystal

Indicates rf driver collector
voltage.

Indicates +24 volt regulated
supply voltage.

Indicates modulator balance
voltage.

Indicates modulator collector
current.

Indicates driver collector
current.

Indicates current through feed-
back rectifier CR7.

Indicates null setting of magni-
phase bridge circuit.

Permits selection of either
crystal, Y1l or Y2.

Provides precise carrier fre-
quency for crystal oscillator
number one (1).

Provides precise carrier fre-
quency for crystal oscillator
number two (2).
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TYPE 316F/315F
OPERATION

TABLE 3-4. CONTROL SECTION - CONTROLS/INDICATORS
(Refer to Figure 3-4)

REFERENCE

DESIGNATOR CONTROL/INDICATOR FUNCTION

CBl BLOWER Protects cooling-air blower and
208/230 volt control circuits.

CB2 FILAMENTS Protects primary of peak and
carrier tube filament transformer.

CB3 +120 Volt supply Protects primary of +120 volt
supply.

CB4 -750 V Bias supply Protects primary of the -750
volt bias supply.

CB5 +1800 V Screen Protects primary of the +1800

supply volt screen supply.

K2 Blower relay Protects blower motor with thermal
overload protection. Also has
thermal overload reset buttons.

K3 BLOWER HOLDOVER Provides adjustable time for

relay blower holdover.

M5 FILAMENT HOURS Indicates operating time in which
filament voltage is applied to
power amplifier tubes.




TYPE 316F/315F
OPERATION
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