RF-103A 1KW LINEAR POWER AMPLIFIER
TECHNICAL SPECIFICATIONS

, 50

Frequency Range 2 to 3VMHZ

RF Output Power 1000 Watts PEP and Average

Number of Programmed Channels Up to 10 with manual back-up

Programmed Channel Changing Time 5 seconds nominal

Tube Type 8164/3—1000Z

RF Drive Power Required 65 Watts for full power output

Output Impedance 50 ohms

Tolerable VSWR 1.5to 1

Intermodulation Distortion Third order more than 30dB down

Harmonic Output More than 40dB down

Input Power 115/230 volts + 10% 50/60 Hz, 2.8 KW at full power
output

Metering Output Power, Grid Current, Plate Current and Plate
Voltage

Operating Temperature —30° to +50°C

Cooling Forced air from internal blower

Size 30.1 H x 20.6 W x 21 D inches (760 H x 525 W x
535 D mm)

Unit Weight 246 1b (111 kg)

Shipping Weight 338 Ib (153 kg) Approximately, Domestic/Export

Mounting Floor Mount (standard), Rack, Caster or Shock Mount-

ing (special order)
Shock/Vibration Suitable for fixed or shipboard applications




RF-103A
OPERATING INSTRUCTIONS

LOCAL MANUAL OPERATION

(Local Operation of the RF-103 A with an Exciter that does not have “Channel Control Provisions’’)

NOTE

For the initial operation make
sure the Local/Remote switch
S1 (inside front door on
Junction/Program Board) is set
at Local and that a proper
antenna system is connected.
The unit must be properly in-
stalled and checked out as out-
lined in section 3 of this man-
ual,

a. Set FILAMENT switch at ON and FREQU-
ENCY MC switch to the band that includes the
exciter’s operating frequency. Observe that the
FILAMENT indicator is lit.

b. If an antenna coupler is being used tune it
for minimum VSWR according to the instruction
manual supplied with it.

c. Refer to table 1 and check for a previously
recorded value for the operating frequency. If a
value has been recorded adjust the Tuning Reference
Meter with the TUNING switch to the listed value.
If no value is listed then set the Tuning Reference
Meter to the 50 mark.

d. Set PLATE switch at ON. Observe that the
PLATE indicator is lit. Set METER SELECTOR
switch at PLATE VOLTS and check that the meter
is indicating in the green area. Set METER SELEC-
TOR switch at OUTPUT.

e. Set the exciter for either AM (no modula-
tion) or CW (with reduced drive) for a driver level of
20 to 30 watts. Key the exciter and with the TUN-
ING switch adjust the RF-103 for maximum output
power (approximately 370 watts).

NOTE

If the operating frequency is in
the lower 50% of the selected
band then tune toward the
upper end of the Tuning Ref-
erence Meter for a peak. If the
operating frequency is in the
upper 50% of the selected band
then tune toward the lower end
of the Tuning Reference Meter
for a peak.

f. At the exciter adjust the rf drive until the
RF-103 indicates 1000 watts in the cw mode or on
voice peaks (ssb mode).

g. Unkey the exciter. The system is now ready
for normal operation. Record the Tuning Reference
Meter indication for future reference.

NOTE

While operating, occasionally
check each position of the
METER SELECTOR switch to
determine if the RF-103 is
operating properly.



RF-103A
OPERATING INSTRUCTIONS

LOCAL AUTOMATIC OPERATION

(Local Operation of the RF-103 A with an Exciter that has Channel Control Provisions)

NOTE d. Select the desired channel with the CHAN-
NEL SELECTOR switch. Observe that the proper
RF-103 must be installed, channel indicator is illuminated. .
checked out, pre-programmed
and tuned before automatic e. Energize the exciter. Operation can now be
operation is possible. Refer to performed by keying the exciter.
section 3 in this manual.
NOTE
a. Open the front door and check that the
Local/Remote switch on the Junction/Program While operating, occasionally
Board (inside front door) is set at LOCAL. Close check each position of the
the front door. METER SELECTOR switch to
determine if the RF-103 is op-
b. Set FILAMENT switch at ON and FREQU- erating properly.
ENCY MC switch at CHANNEL.
NOTE
c. After a one minute warm-up period set
PLATE switch ON. Replace all burned out CHAN-
NEL lights. A burned out light
NOTE will cause the coil to de-tune.
If no replacement is available,
All channel information for the retune the coil.
RF-103 must be provided for
the front panel CHANNEL Frequency vs. Channel Record, for
SELECTOR switch only. No Automatic Operation
channel information is to be FREQUENCY CHANNEL NO.

received from the exciter.
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GENERAL DESCRIPTION

- MULTIMETER TUNING CHANNEL FILAMENT PLATE
REFERENCE LIGHTS SWITCH & SWITCH &
METER INDICATOR INDICATOR
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OPERATE
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PROGRAM
CONNECTIONS
Y
LOCAL/REMOTE
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FUSE F1

VIEW INSIDE FRONT DOOR

Figure 1.1 RF-103 Operating Controls and Indicators




INSTALLATION

SECTION 3
INSTALLATION

3.1 GENERAL

This section contains the information necessary for
proper installation of the RF-103. Included are de-
tailed instructions on site selection, system connec-
tions and for programming and checking out the
RF-103 after installation.

3.2 SITE SELECTION

The RF-103 can be installed in any convenient loca-
tion that is within 100 cable feet (30.4 meters)
from the exciter and 200 cable feet (60.8 meters)
from the antenna coupler or antenna. At least four
inches (0.15 meters) of clearance behind the RF-103
cabinet is required for the exhaust air flow.

3.3 UNPACKING AND INSPECTION

No special procedures are necessary for unpacking.
However, care should be exercised to prevent injury
to personnel or damage to the unit. After the unit
has been removed from the shipping container, in-
spect for damage. If any damage is found, save the
packing material and container to substantiate the
claim with the transportation agency.

Check the items received against the shipping list.
If any items are missing, notify RF Communications,
Sales Department.

3.4 TUBE V1INSTALLATION

Power amplifier tube V1, the chimney, and the
plate cap assembly are packed in separate containers
for shipment and must be installed.

Perform the following procedure:

a. Unpack the tube, chimney, plate cap assem-
bly and plastic bar.

b. Place the plastic bar over the plate pin of
the tube and carefully lower the chimney over the
tube.

c. Lower the tube and chimney through the
clamp and into the tube socket. Rotate the tube
until the pins align with the socket. Press down to
connect the tube pins with the socket.

d. Seat the chimney in the clamp and tighten
the chimney clamp.

e. Place the plate cap on the plate pin of the
tube and press down until the plastic bar is against
the tube envelope. Tighten the set screw on the plate
cap.

f.  Connect the braided strap of the plate cap
assembly to capacitor C29, as shown on the instruc-
tion notice supplied on the heat shield (PM-0473A).

g CAUTION ;

Exercise care when connecting
the braided strap to C29. Ex-
cessive torque can snap the lug
from the capacitor.

35 CONNECTIONS

Once the RF-103 Power Amplifier is located at the
operating site, the unit must be interconnected to
the associated equipment that is to be used with it.
These connections include the ac primary power, rf
power, and control. The control connections con-
sist of the keyline, equipment interlocks, grounds,
and channel control wires necessary for operation.

Refer to the exciter and antenna coupler instruction
manuals and, if supplied, the system instruction
manual and make the necessary inter-unit connec-
tions. The following paragraphs, 3.5.1, 3.5.2, 3.5.3,
and 3.5.4 outline general information and require-
ments for proper system connections.

3.5.1 PRIMARY AC POWER CONNECTIONS
Because of the relatively high power requirements,

itis suggested that a separate service line be provided
from the main service box.
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Figure 3.1 RF-103 Outline Dimensions

The line should be free from other services. It is im-
portant that the service be capable of supplying 3.2
kVA with good regulation. Regulation is especially
important if the exciter is operated from the same
line. Ac power is supplied to the power amplifier by
means of J25 on the rear panel, see figure 3.2. A
power cord is supplied wired with the mating con-
nector for J25. This cord is suitable for either 115V
or 230V operation. Connections at the power source
should be as follows:

For 105V/130V Operation

Power Cord Color Function
Black Ac Line High
White Ac Line Low
Green Source Ground

For 210V/260V Operation

Black Ac Line High
White Ac Line High
Green Common

Power Switching may be remotely controlled by the
addition of the RF-1206 Remote ON/OFF Kit. This
option is normally installed by the factory. Plugs
P1 and P2 are normally shipped wired for 110-120
volt operation. For other power line voltages sce
figure 3.3. Measure the primary power voltage and
adjust the wiring of P1 and P2 to the corresponding
value. Install the plugs, see figure 3.3.

Connect a ground strap or heavy gauge wire to the
ground terminal on the back of the power amplifier.
Connect the remaining end to a separate ground,
such as a copper cold water pipe or a copper ground
rod.

NOTE

Two 15 ampere circuit breakers
are provided for protection.
Circuit breaker CB1 is used for
210, 230 or 260 volt operation.
Both circuit breakers CB1 and
CB2 are used for 105, 115 or
130 volt operation.
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Figure 3.2 Installation Connection Points
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INSTALLATION

3.5.2 RF CONNECTIONS

The rf cable connections connect the output of the
exciter to the power amplifier and the output of the
power amplifier to the antenna or antenna coupler.
The cables are connected with UHF type connectors
to the rear panel.

Type RG-58/U coaxial cable can be used for con-
necting the exciter if the exciter is located within 30
cable feet (7.1 meters) of the power amplifier. Over
30 feet, type RG-8/U should be used. Extended
length of cable reason cable lengths over 100 (30.4
meters) feet are not recommended. The uses of type
RG-8/U coaxial cable is recommended for its lower
loss factor. Figure 3.2 shows the location of the
exciter cable connection, J21, on rear panel.

The RF-103 Power Amplifier can supply full output
(1000 watts) with an exciter drive of only 65 watts.
However, for installations where the exciter is
mounted in close proximity, it is possible to over-
drive the power amplifier (most exciters deliver from
100 to 150 watts). To eliminate this problem and to
provide a 50 ohm input impedance, an attenuator is

COAX RELAY P21
RF INPUT

J12A P13 K1

supplied and installed on the front right hand side
rail, figure 3.4. The attenuator can be by-passed by
connecting the cathode cable directly to the input
coaxial relay. The cable attached to the attenuator
is stored by connecting it to the unused attenuator
connector. If the use of the attenuator is required,
the cathode cable is connected to the lower attenua-
tor output lead to the coaxial relay connector nor-
mally used by the cathode cable.

The antenna coaxial cable (lengths up to 100 feet
(30.4 meters) of RG-8/U can be used) is connected
to J22 on rear panel, figure 3.2.

3.5.3 CONTROL CONNECTIONS

Control connections should be made between RF-
103 connector J23 and the exciter and, if used, J24
and the antenna coupler. With the exception of
the antenna coupler power cables, which requires
two #16 AWG wires (included in cable RF P/N
W-1795) all other connections should be made with
#22 AWG wires. All control cables plug into con-
nectors J23 and J24 on the rear panel of the RF-103.
The pin numbers of J23 and J24 are identified as
follows and are shown schematically on figure 4.1.

ANTENNA
VOLTMETER
ASSY

P12

INPUT
ATTENUATOR
ASSY

J26
RF OUTPUT

SERVO AMPLIFIER
LIMIT CIRCUIT

Figure 3.4 Coax Relay K1 Rf Connections
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RF-103 J23

Control Input Function

from Exciter

Pin 1 Channel No. 1 Control

Pin 2 Channel No. 2 Control

Pin 3 Channel No. 3 Control

Pin 4 Channel No. 4 Control

Pin 5 Channel No. 5 Control

Pin 6 Channel No. 6 Control

Pin 7 Channel No. 7 Control

Pin 8 Channel No. 8 Control

Pin 9 Channel No. 9 Control

Pin 10 Channel No. 10 Control

Pin 11 Keyline interlock return to
exciter

Pin 12

Pin 13

Pin 14

Spares

Pin 15

Pin 16

Pin 17 External Operate Light

Pin 18 Ground

RF-103 J24

Control Output Function

to Coupler

Pin 1 Channel No. 1 Control

Pin 2 Channel No. 2 Control

Pin 3 Channel No. 3 Control

Pin 4 Channel No. 4 Control

Pin 5 Channel No. 5 Control

Pin 6 Channel No. 6 Control

Pin 7 Channel No. 7 Control

Pin 8 Channel No. 8 Control

Pin 9 Channel No. 9 Control

Pin 10 Channel No. 10 Control

Pin 11 Ground

Pin 12 24 Vac

Pin 13 24 Vac

Pin 14 Keyline out to antenna
coupler

Pin 15 Keyline return from antenna

coupler
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For exciters with channel control outputs, using +24
Vdc or 24 Vac referenced to ground, channel con-
trol can be accomplished automatically after con-
necting one line from each channel control terminal
on the exciter to the corresponding channel control
pins (1-10) of J23 on the rear panel of the RF-103.

NOTE

Do not connect the channel
lines J24, pins 1-10, on units
that are to operate in the Local/
Automatic mode. That is with
exciters that have channel con-
trol information. Refer to
Local/Automatic operating In-
struction in the front of this
manual.

The keyline connections vary depending on equip-
ment used with the amplifier, refer to figure 3.5.
The RF-103 has provisions for interlocking the key-
line so that, until all motors have ceased turning
after a command is given, the amplifier cannot be
keyed. In addition, on some exciters the interlock
connection will prevent the exciter from being
keyed until the power amplifier tuning cycle is com-
pleted. The system of interlocking basically consists
of extra contacts on the tuning motor relays. The
relay contacts open the keyline circuit when ac-
tivated. The interlock protects against possible
damage to switches, tubes and other components
should power be applied while switches are open or
in the wrong position.

f CAUTION §

Equipment may be damaged if

used without a keyline inter-

lock. If equipment is used with-

out a keyline interlock, utmost

care must be taken to insure

the system is not keyed until

the amplifier and coupler have

completed channeling.
If a system is installed without the exciter inter-
lock provision, the OPERATE light on the front
panel of the power amplifier can be watched to
determine when the exciter can be keyed. If it isn’t
convenient to observe the OPERATE light, connec-
tions are provided to operate a remotely located
24-volt miniature lamp as an operate light.
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Figure 3.5 RF-103 Simplified Keyline Interlock Diagram with System Connections

3.5.4 GROUND CONNECTIONS b. Open the door and set the Local/Remote
itch J i i .
Ground connections between the units should be :Vtvi:)i:al?n the Program/Junction Board (figure 1.1)

done with heavy one inch wide copper straps or one
inch wide braided wire. Make all leads as short as

possible. A ground post is supplied on the RF-103 c. Defeat the door interlock switch by pulling

for this purpose. When the units are separated by a out on the switch contact (figure 2.2).

large distance, connect each unit’s ground post to a

good earth ground connection, a copper rod (six

feet or longer) driven into the soil as close as pos- d.  Remove the top deck heat shield for access.

sible to the unit.

3.6 POST INSTALLATION CHECK OUT e. Energize the RF-103 ac primary power

source. Set FILAMENT switch at ON and observe

NOTE that the FILAMENT and OPERATE indicators are

illuminated. The filament V1 should be on, check

Perform the following proced- that both blowers are operating.

ures after all units have been
installed and connected. Set all

power switches at off. Make f.  Rock the TUNING switch and observe that

sure tube V1 has been installed. coil L6 rotates in both directions and that the Tun-

. ) ing Reference Meter indicates the change. The meter

a. Se.t the‘> following REF-103 switches to the indication should increase up scale and the coil
position listed: wiper should move up on the coil windings with

the TUNING switch in the INCREASE position.
FREQUENCY MC switch - 2-2.5 position © switch in the INCREASE position

CHANNEL SELECTOR Neutral (unmarked ,
switch position) g. Rotate the FREQUENCY MC switch to each

. position and observe that the Bandswitch indexes
FILAMENT switch OFF properly to each band. Return switch to the 2-2.5
PLATE switch - OFF position.
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INSTALLATION

NOTE

Perform the following steps j
through gif the RF-103 is to be
used with an exciter that has
channel control provisions such
as the RF-220. For exciters
that do not have channel con-
trol information, such as the
RF-301 or other synthesized
exciters, the same procedures
apply as for the RF-220 except
use the RF-103 CHANNEL
SELECT switch in step m to
select the channel.

NOTE

If the RF-103is to be used with
both a non channelizing exciter
and a non channelizing antenna
coupler, then proceed with step
s.

h. Set PLATE switch at ON. Observe that the
PLATE indicator is illuminated. Set Meter Selector
switch at PLATE VOLTS. The meter should indicate
in the green area. Set Meter Selector switch at
PLATE CURRENT.

i.  With a jumper wire short pin 15 of J5 (on
Program/Junction Board) to the chassis. The meter
should indicate in the green area. Disconnect the
jumper wire.

j.  Setthe RF-103 FREQUENCY MC switch at
CHANNEL, PLATE switch at OFF, and the CHAN-
NEL SELECTOR switch at a neutral (unmarked)
position. Check to see if the Program/Junction
Board has been programmed to the exciter’s channel
frequencies. If not proceed with the following steps:

1. Program each channel that is to be used
to the frequency band that contains the
channels operating frequency. This is ac-
complished by connecting the channel
pins (E1 through E10)into the frequency
band jacks, refer to figure 3.6.

2. If more than five channels are operating
within one frequency band, then connect
the pin, with the letter “M” on it (at E11),
into one of the appropriate frequency
band jacks. This provides an additional
five connections for that frequency band
for a total of ten. It is possible that all
ten channels could be programmed to one
frequency band.

MHz
FREQ

MULTIPLIER
JACKS (8)

]
5
f

)

) ) oy eees
O

E&Mé&gﬁ

MULTIPLIER
PIN

[o | m;m m sEcas

=l £

TABLE for CHANNELS

El CHAN — |
E2 CHAN — 2
E3 CHAN - 3
E4 CHAN — 4
ES CHAN — 5
E6 CHAN — 6
E7 CHAN — 7
€8 CHAN — 8
E9 CHAN — 9
E10 CHAN —10

LN
RENEE

23

NOTE :
CHANNEL PINS SHOWN ARE FOR

EXAMPLE CHANNEL SETTINGS ONLY.
Figure 3.6 Channel Vs Frequency
Band Connections

k. Make sure the Local/Remote switch is set at
the Local position on the Program/Junction Board.

L. Refer to the antenna coupler instruction
manual and tune it by using the exciter drive. (RF-
103 PLATE switch at OFF and FILAMENT switch
at ON.)

m. Set RF-103 PLATE switch at ON. At the
exciter, select the first channel to be aligned.
Observe that the RF-103 has channelized and the
correct CHANNEL light is illuminated.

n. Set RF-103 METER SELECTOR switch at
OUTPUT. Adjust the exciter for reduced output
(20-30 watts) by using the AM mode with no modu-
lation or the CW mode with reduced transmit audio
gain.

o. Key the exciter and adjust the appropriate
channel tune resistor on the Program/Junction
Board for a peak indication on the output meter.
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Channel No. Adjust Resistor No.
1 R11
R12
R13
R14
R15
R16
R17
R18
R19
R20

L elie RN e MY, Y N SR O

—_
o

p. Increase the exciter drive for an output of
370 watts. Unkey the exciter.

NOTE

Repeat steps m through p for
the remaining channels.

q. For exciters with channel control (RF-220)
set the Local/Remote switch at Remote. For other
types of exciters (RF-301, etc.) leave the switch at

Local.
z CAUTION g

Once the Local/Remote switch
has been set at Remote do not
try to repeak the tuning by us-
ing R11-R20. If R11-R20 are
readjusted in this configuration
the keyline interlock relay K1
on the Servo Amplifier Board
will open the keyline.

r.  The post installation procedures are now
complete. Refer to either the Local/Automatic or
Remote/Automatic operating procedures located at
the front of this manual and make a test transmission
on each channel.

NOTE

Perform the following post in-
stallation procedures for units
that are to be operated manu-
ally, no automatic pre-program-
med or pre-tuned channel con-
trol.

s.  Check that the Local/Remote switch is set
at Local. Set CHANNEL SELECTOR switch at a
neutral (unmakred) position, FREQUENCY MC
switch at desired frequency band, and PLATE
switch at ON. Set METER SELECTOR switch at
OUTPUT.

NOTE

Preset the Tuning Reference
Meter with the TUNING switch
to 50. If the operating fre-
quency is in the lower 50% of
the selected band range, then
tune toward the upper end of
the Tuning Reference Meter for
a peak. If the operating fre-
quency is in the upper 50% of
the band, then tune toward the
lower end of the Tuning Ref-
erence Meter for a peak.

t.  Atthe exciter select the operating frequency
and adjust for a reduced output level (20-30 watts)
by using the AM mode with no modulation or CW
with reduced transmit audio gain. Key the exciter
and peak the output indication with the TUNING
switch.

u. Increase the exciter drive until the RF-103
indicates 370 watts output. Unkey the exciter and
record the Tuning Reference Meter indication. Re-
peat for the other operating frequencies and record
the meter value.

v.  The post installation procedures are now
complete. Refer to the Manual Operating Instruc-
tions at the front of this manual.
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