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LIMITED WARRANTY

R. L. DRAKE COMPANY warrants to the original purchaser that this product shall be free

from defects in material (except tubes and RF output transistors) or workmanship for

ninety (90) days from the date of original purchase.

During the warranty period the R. L. DRAKE COMPANY or an authorized Drake service
Jacility will provide free of charge both parts (except tubes and RF output transistors) and
labor necessary to correct defects in material or workmanship.
To obtain such warranty service, the original purchaser must:
(1) Complete and send in the Warranty Registration Card.
(2) Notify R. L. DRAKE COMPANY or its nearest authorized service facility, as soon as
possible after discovery of a possible defect, of:
(a) The model number and serial number, if any;
(b) The identity of the seller and the approximate date of purchase;

(¢) A detailed description of the problem, including details on the electrical connection
to associated equipment and the list of such equipment.

(3) Deliver the product to the R. L. DRAKE COMPANY or the nearest authorized service
facility, or ship the same in its original container or equivalent, fully insured and ship-
ping charges prepaid.

Correct maintenance, repair and use are important to obtain proper performance from this

product. Therefore, carefully read the Instruction Manual. This warranty does not apply to
any defect that R. L. DRAKE COMPANY determines is due to:

(1) Improper maintenance or repair, including the installation of parts or accessories that do
not conform to the quality and specifications of the original parts.

(2) Misuse, abuse, neglect or improper installation.

(3) Accidental or intentional damage.

All implied warranties, if any, terminate ninety (90) days from the date of the original

purchase.

The foregoing constitutes R. L. DRAKE COMPANY'S entire obligation with respect to this

product, and the original purchaser and any user or owner shall have no other remedy and

no claim for incidental or consequential damages. Some states do not allow limitations on

how long an implied warranty lasts or do not allow the exclusion or limitation of incidental

or consequential damages, so the above limitation and exclusion ma v not apply to you.

This warranty gives specific legal rights and you may also have other rights which vary from

S@i{‘f; lo state.

R. L. DRAKE COMPANY
540 Richard Street « Miamisburg, Ohio 45342
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CHAPTER |
INTRODUCTION

1-1. GENERAL DESCRIPTION.

The Drake Model TR—M Radiotelephone provides
communications in the 2 MHz, 4 MHz, 6 MHz, and
8 MHz marine bands. The unit has 11 channels, all
of which are field programmable to select the band,
receive frequency, transmit frequency, and mode
of operation. All programming is done without
soldering and is accomplished by the insertion of
nickel-plated screws. The TR—M can be program-
med to operate in the A3J, A3A, or A3H mode.
When programmed for A3H operation, a true AM
detector is automatically switched in for reception.

Power output is 150 Watts PEP with approximately

' 50 Watts of carrier when in the A3H mode.

The unit is all solid state except for the final power
amplifier tubes. Modular construction permits easy
servicing. Any one of four built-in power supplies
is available: 12.9 or 35 Volts DC and 115 or 230
Volts AC.

The TR—M meets or exceeds all applicable FCC
requirements and has been type-accepted for parts
81,83,8%9 and 91.

Features of the TR—M include:

a. ALC control: 20 dB to limit output to 150 Watts.

Additional control loop to limit intermodulation
in driver stages under reduced power output.

b. All solid state except final power output tubes.
¢. Protection circuit for antenna mismatch.

d. 2182 kHz included—transmit and receive. Other
channels optional.

e. Il programmable channels. Any mode A3A,
A3J, or A3H can be set up on any channel.

f. Channel frequency is easily established by insert-
ing the proper crystal and trimming a capacitor
to set that crystal on frequency. No other tuning
or soldering in the radio is necessary.

g. True AM reception with a diode detector.

h. A test jack at back and a reduced power tune
switch provide easy field tune up of the
transmitter.

i. Panel switch to turn off transmitter filaments.
The transmit crystal oven and the receiver sec-
tion remain on.

j. RF indicator (LED).

k. Built in power supply.

|. Capable of being programmed to operate on any
frequency in the 2,4, 6 and 8 MHz marine bands.

m. Printed circuit construction utilizing fiber glass
filled epoxy printed circuit boards.

n. Constructed for ease of maintenance. PC boards
are accessible from both sides without removal
from chassis.

0. Plug in T/R relay.

p. Carbon microphone attached.

q. Accessory connector for external speaker and
microphone operation.

1-2. MANUAL COVERAGE.

This manual is presented in 5 chapters for the con-
venience of the operator and service technician:

Chapter I Introduction. (self-explanatory)
Chapter I Installation. Describes the procedures
to be followed prior to operation.

Chapter III Operation. [llustrates and describes the
front panel controls and outlines
proper operating procedures.

Chapter IV Theory of Operation. Describes all
critical circuits and networks.

Chapter V. Maintenance. Provides sufficient infor-
mation for maintenance of the TR—M
by a licensed service technician.
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GENERAL
Frequency Range:

Channels:

Input Voltage:

Operating Modes:
Temperature Range:
Weight:

Size:

Certification:

DC Power Consumption:
Receiver (oven warmup)
Receiver (after warmup)

Transmitter (150 Watts PEP) ‘

RECEIVER
Sensitivity:

AGC:
Clarifier:
Selectivity:

Modes:
Spurious Response:
Image Rejection:

IF Rejection:

Audio Output:

TRANSMITTER
Power Output:

Spurious Emission:

Frequency Stability:
Antenna Coupler:

Microphone:

SPECIFICATIONS

2,4, 6 and 8 MHz Marine Bands.
Eleven (semi-duplex or simplex) programmable on any band.

12.9 or 35 Volts DC * 15%.
115 or 230 Volts AC £ 15%.

A3A, A3J, A3H.

-30°C to + 50°C.

22 pounds.

5-3/8" high, 12" wide and 15-1/2" deep.

Type accepted by FCC under parts 81, 83, 89, and 91.

12.9 Volt operation 35 Volt operation

1.5 Ampere 0.7 Ampere
0.7 Ampere 0.45 Ampere
25 Amperes 10 Amperes

0.5 microvolts produces at least a 10 dB S + N/N ratio.
Fast attack (1 m sec); slow release (750 m sec).
Not less than £ 250 Hz.

A3A, A3], 2.2 kHz at -6 dB, 5.5 kHz at —60 dB.
A3H: 4.0 kHz at -6 dB, 10 kHz at =60 dB.

A3A, A3J—product detector.
A3H—True AM detection with diode detector.

Internally generated spurious responses are less than 0.1 uV
equivalent level.

Greater than 60 dB.

Greater than 90 dB on 2 and 4 MHz band.
Greater than 60 dB on 6 MHz band.
Greater than 50 dB on 8 MHz band.

4 Watts with less than 10% THD.

A3A, A3J-150 Watts PEP USB.
A3H—150 Watts PEP, Carrier 3-6 dB down.

Exceeds FCC requirements under parts 81, 83, 89 and 91. Third
order intermodulation better than —-25 dB. Fifth order inter-
modulation better than —35 dB. Harmonics and others better
than —65 dB.

+ 20 Hz maximum drift at =30°C to + 50°C.

Built-in coupler that will match most marine antennas including
23 foot whips above 4 MHz, 35 foot whips, long wire antennas
up to 75 feet long, and 50 Ohm antennas.

Ruggedized hand-held carbon, high impact case.
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CHAPTER II
INSTALLATION

2-1. UNPACKING.

Carefully remove the unit from the shipping carton
and examine it for evidence of damage. If any dam-
age is discovered, immediately notify the transpor-
tation company that delivered the unit. Be sure to
keep the shipping carton and packing material as
the transportation company will want to examine
them if there is a damage claim. Keep the carton
and packing material even if no shipping damage
occurs. Having the original carton available makes
packing the unit much easier to store it or return
it to the factory for service.

NOTE
Fill out the enclosed registration card
and return it to the factory immediately
to insure registration and validation of
the warranty,

2-2. LOCATION.

In general the location of the TR—M is not critical.
However, care should be taken to insure that space
is provided around the unit to allow adequate air
circulation. Extremely hot locations should be
avoided. Do not cover the top of the unit with
books, papers or pieces of equipment or over
heating may result.

2-3. VIEWING/MOUNTING OPTIONS.

Figure 2-1 illustrates some of the mounting and
viewing angle options possible with the TR—M.
Each unit is furnished with a mounting bracket and
thumb screws to provide a variety of mounting and
viewing arrangements.

2-4. POWER RATING.

As shipped from the factory, the TR—M is con-
figured for 12.9 or 35 Volt DC operation or 115
Volt or 230 Volt AC operation. If the power sup-
ply is changed to convert a unit from one voltage
to another, the following components must be
changed:

a. Bottom plate with power supply (labeled with
the proper voltage rating).

b. Two crystal ovens (for transmitter and carrier
oscillator). Each oven is labeled with its voltage
rating. Use the 12 Volt ovens with the AC power
supplies.

¢. Two power amplifier tubes. 6LQ6 for 12 Volt
DC and AC operation and 31LQ6 for 35 Volt
DC operation.

2-5. CRYSTAL INSTALLATION
AND PROGRAMMING.

Any of the eleven channels of the TR—M may be
used in any of the four bands. However, the TR-*M
is preprogrammed at the factory for 2 MHz opera-
tion on Channels 1 through 7, 4 MHz operation on
Channels 8 through 10, and 6 MHz operation on
Channel 11. For 8 MHz operation see paragraph
2-6. The trimmers in the Antenna Coupler are
those required to tune antennas commonly en-
countered on these bands. If it is desired to use a
preprogrammed channel on a different band, the
programming is easily changed, but a different set
of trimmers for that channel may be required in
the Antenna Coupler. See paragraph 2-12.

2-6. PROGRAMMING.

a. Remove the six screws, three on each side,
securing the top cover, and remove the cover.

b. Remove the eleven screws securing the bottom
cover. Five are located on the cover bottom, and
three on each side of the cover. Carefully lift the
main chassis off the bottom cover.

c¢. Locate the programming matrix PC board on
the bottom of the chassis. Refer to figure 2-2.

The band programming matrix consists of four
columns labeled 2, 4, 6 and 8, and eleven rows
labeled 1 through 11. The rows labeled 1 through
7 on the TR—M will have a screw in the 2 MHz
column, rows 8 through 10 will have a screw in the
column labeled 4.

2—-1
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The row labeled 11, corresponding to Channel 11
has a screw in the column labeled 6. This is the
channel set aside for 6 MHz or 8 MHz operation.
If it is to be used on 8 MHz, remove the screw from
the 6 MHz position and insert the programming
screw in tow |1 in the column corresponding to
band 8. The 11 row, 2 column matrix next to the
band programming matrix is the Mode Program-
ming matrix. For a particular channel, inserting a
programming screw in the A3A column (towards
rear of TR—M) provides A3A operation on that
channel. Inserting a programming screw in the
column labeled A3J programs A3J operation.

The absence of a programming screw in either col-
umn will automatically provide A3H operation.
Under no circumstances should screws be placed
simultaneously in the A3J and A3A columns for
the same channel. The unit is factory programmed
on all channels for A3J operation except Channel 1
(2182 kHz). After the programming is completed
for the channels to be used, make sure the TUNE
slide switch is positioned toward the rear of the
chassis and carefully put the chassis back on the
bottom cover. Secure the bottom cover with eleven
screws previously removed. If the sideholes in the
cover do not line up, the power connector (bottom
cover and chassis) is not mated properly.

2-7. TEST EQUIPMENT.

The following list of test equipment represents the
minimum required to align the TR—M Radio tele-
phone at installation.

a. Frequency Counter: 2 to 20 MHz; 0.00001%
accuracy.

b. VOM: At least 10,000 Ohms/V sensitivity. Not
affected by RF fields.

c. Wattmeter: 5% accuracy at 4 Watts, 50 Watts,
150 Watts; 2-9 MHz.

d. Dummy Load: 50 to 52 Ohm; 200 Watts.
e. Alignment Tool: Insulated.

2-8. RECEIVE CRYSTAL INSTALLATION.

Refer to figure 2-3. Remove the two screws securing
the plate covering the Receiver Oscillator board
(A7). Install the proper receive crystal in the socket
corresponding to the channel to be used. The re-

ceive crystals are stamped with “REC” and the
crystal frequency. The crystal frequency required
for a given carrier frequency is: f(xtal) = 10.7 MHz
+ f(car) (MHz). Replace the cover over the Receiver
Oscillator board. :

NOTE
Be sure to adjust trimmers with cover
plate on, and use an insulated alignment
tool. Allow a five minute warm-up period
before frequency adjustments are made.

Set CLARIFIER to 12 o’clock position. Refer to
figure 2-4. Locate terminal No. 13 on the RF/IF
board (A6). This is in the left rear portion of the
board, and is the center conductor of a coax sup-
plying receiver injection to the Receive Mixer.
Make sure the Band and Channel Switches are in
proper position for the crystal to be trimmed on
frequency. Connect a frequency counter through a
470 Ohm resistor between terminal No. 13 and
ground and trim the Receive Injection frequency to
the required frequency (stamped on crystal case)
using the trimmer corresponding to the channel
in use.

2-9. TRANSMIT CRYSTAL INSTALLATION.

a. Refer to figure 2-4. Remove the screw securing
the strap around the transmit crystal oven, and
carefully remove the oven from its socket. Care
should be taken when removing the oven, as the
oven fits very tightly. If necessary use a screw-
driver blade between the bottom of the oven
and the oven socket to aid in removing the oven
to avoid flexing the oscillator PC board.

b. Remove the three screws securing the oven cover.
Remove the cover and the insulating cover to
expose the crystal sockets.

c. Install proper crystals in appropriate sockets
corresponding to the numbers of the channels to
be used. See table in figure 2-5. The transmit
crystals are marked with “XMIT” and the crystal
frequency. Crystal frequency is 10.7 MHz above
the desired carrier frequency.

d. Replace insulating cover and outer cover. Re-
place oven cover screws and replace oven in its
socket. Secure the oven with the strap and screw
removed in step a. above.

NOTE
Allow a twenty minute warmup period
for oven stabilization.

e. Connect the 50 Ohm dummy load to the 50
Ohm output connector. Connect a frequency
counter through a 470 Ohm resistor to the an-
tenna connector. Place the TUNE switch in the
tune position. Refer to figure 2-5 which illus-
trates the associated trimmers on the Transmit
Oscillator board (Al). Depress PTT switch and
adjust oscillator frequency for required operat-
ing carrier frequency as measured on the counter
using trimmer corresponding to channel in use.
A short insulated alignment tool is required for
this adjustment.

f. Place TUNE-NORMAL slide switch in the NOR-

MAL position. Allow required warmup time for
crystal ovens. Set CHANNEL switch to a channel
with no crystal, or to an A3J programmed chan-
nel. Connect VIVM or VOM to bias test points
on bottom of unit. Key transmitter PTT switch
and adjust bias potentiometer for .75 Volts on
the VTVM or VOM. Using the 50 Ohm output
(see paragraph 2-11) connect TR—M to a 50
Ohm dummy load and wattmeter. For each
channel which is programmed for A3H, key the
Push-To-Talk switch and adjust Carrier Level

o> DRAKE

potentiometer for that channel, through the
corresponding hole in the bottom cover, for a
carrier power level of 55 Watts. For each channel
which is programmed for A3A, adjust the ap-
propriate potentiometers for a carrier power
level of 4 Watts. No adjustment is required for
channels programmed for A3J.

g. If the Antenna Coupler is to be used, refer to
paragraph 2-12. If 50 Ohm output is to be used,

replace top cover. The TR—M is now ready
for operation.

2-10. ANTENNA REQUIREMENTS—
GENERAL.

The TR—M has a 50 Ohm output available for use
with 50 Ohm resonant antennas. These antennas
usually limit operation to one channel per band.
The TR—M also has an Antenna Coupler built in
to match non-resonant antennas. When the Anten-
na Coupler is used, two outputs are available. The
antenna terminal labeled MF is for 2 MHz antennas,
the antenna terminal labeled HF is for antennas to
be used on the 4, 6 and 8 MHz bands.

If an antenna is to be used on all four bands, and
use of the Antenna Coupler is required, the HF

and MF antenna terminals can be strapped together
to accommodate a single feedline.

2-3
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The use of a good ground cannot be stressed too
heavily. The use of an effective counterpoise ground
is highly recommended. The length of the ground
connection to the TR—M is equally important and
should be kept as short as possible. The length of
the ground connection effectively adds to the
length of the antenna. A long ground connection or
a high resistance ground connection will make the
antenna charts useless.

2-11. 50 OHM OUTPUT.

The 50 Ohm output of the TR—M is accessible by
way of an SO-239 receptacle. The TR—M is shipped
with the 50 Ohm output connected to the SO-239
and the Antenna Coupler disconnected. This 50
Ohm output is needed for adjustment when setting
up the TR—M on the desired channels. When chan-
nelization is completed, the TR—M is ready for
operation if the 50 Ohm output is to be used ex-
clusively. Figure 2-7 illustrates the proper connec-
tions required for 50 Ohm output.

2-12. ANTENNA COUPLER.

If the Antenna Coupler is to be used, the following
steps should be followed.

a. Connect a 50 Ohm dummy load to the SO-239
connector. Connect a VOM to the test points on
the rear panel and set it on the microammeter
scale. With the TR—M keyed on an A3J channel
and no modulation, observe the reading on the
meter and record it for future reference. This
residual reading is the null reference by which
the Antenna Coupler will be tuned. Be sure the
TUNE/NORMAL Switch on the bottom of the
TR—M is in the NORMAL position.

b. After the desired crystals have been installed and

necessary adjustments made, refer to figure 2-7.

Locate the short lead from the SO—239 recep-
tacle to the Power Detector PC board. The end
of this lead going to the Power Detector board
should be disconnected. No soldering iron is
needed as this lead plugs into the terminal on
the board.

¢. Unplug the Antenna Coupler input lead from the
Power Detector PC board, and connect it to the
terminal where the 50 Ohm lead to the SO-239
was removed (center of toroid).

d. Finally, connect the end of the short lead from
the SO-239 to the terminal where the Antenna
Coupler input lead was originally connected.

The Antenna Coupler is now ready for operation.
The Antenna Coupler in the TR—M is basically a T
configuration as shown on the Antenna charts. For
antennas which are somewhat longer than a quarter
wavelength a point is reached where the resistive
component of the antenna impedance becomes
greater than 50 Ohms. This can occur on the HF
bands; therefore, provisions are provided on the 4,
6 and 8 MHz bands to install a fixed capacitor (see
table 2-3) from the HF antenna terminal to ground.
The Antenna Coupler then becomes a Pi-L network
and is capable of matching a wide range of antenna
impedances. Refer to figure 2-8 to locate the point
where the fixed capacitor is to be added if needed.
This capacitor should be connected from the switch
wafer indicated to RF ground lug.

2-13. 6 or 8 MHz OPERATION.

Channel 11, as previously stated, is set aside for
either 6 or 8 MHz operation. Figure 2-9 and figure
2-10 show Antenna Coupler trimmers and coil tap
positions needed to match a 23 foot and 35 foot
whip respectively. These charts are based on anten-
na manufacturer’s data, and should provide values
relatively close to those needed if a good, low resis-
tance ground is used. The ground lead should be of
minimum length as previously stated.

Select the chart corresponding to the antenna to be
used. Locate the operating frequency on the hori-
zontal scale. Using a straight edge drop vertically
from the selected frequency to the curve. At this
intersection read coil tap in ‘““turns from end” on
vertical scale. Refer to figure 2-4 to determine start-
ing point for coil turn count. Taps are attached
with screw clamps provided. Count the number of
turns, determined from the chart, from the end of

the coil. At this point on coil attach tap marked
with an 11 corresponding to Channel 11.

Directly below each curve on the antenna chart for
a given band is a list of trimmers and fixed capacity

required, if any.

The back panel of the TR—M, figure 2-11, is labeled

showing the two trimmers used for each channel.

Trimmer A corresponds to the series capacitor Cp
referred to on the antenna charts. Trimmer B cor-
responds to Cg on the charts, and Cc is the fixed
shunt capacitor added if required.

Table 2-1 shows the capacitors supplied with the
TR—M on the various channels. For example, if a
23 foot whip is to be used, and it is desired to use
Channel 11 for a 6 MHz channel, figure 2-9 shows
Cp required as a No. 305 trimmer and Cg required
as a No. 302 trimmer + 100 pf additional capacity
in parallel with it. Referring to table 2-1, it is seen
that Channel 11 is equipped with the required cap-
acity and no changes are needed. If the same 23
foot whip is used and 8 MHz operation is desired
on Channel 11, the chart, figure 2-9, shows the
same capacity required for 6 MHz operation except
that the 100 pf fixed capacitor is not used. By lo-
cating trimmer B for Channel 11, and removing the
100 pf capacitor that is connected in parallel with
it, the Antenna Coupler will be capable of matching
the 23 foot whip on 8 MHz.

Due to variations in conditions and installations,
the capacities indicated on the charts may have to
be modified slightly. Usually this will occur at the
band edges. Table 2-2 shows the capacity ranges of
the various trimmers used in the Antenna Coupler.
Refer to this table if conditions indicate that differ-
ent capacity values are needed. Generally it is easier
to add additional parallel capacity than to change
trimmers if more capacity is required. If less capac-
ity is needed, a lower range trimmer can be instal-
led. Capacitors added in parallel with the trimmers
should have a minimum 350 Volt rating.

Remove the small bottom

plate and switch the TUNE/NORMAL switch to

TUNE. Key the transmitter and alternately adjust
the two trimmers on the back panel corresponding
to Channel 11 until the reading on the VOM is

o= DRAKE

equal to or very near the reference observed in
paragraph 2-12. a. (observed when keying the
TR—M on an A3J channel with no modulation and
the TUNE/NORMAL switch in NORMAL). This
indication is proportional to reflected power. If a
null close to the reference level cannot be obtained,
adjust coil tap a turn at a time until null can be
reached. An insulated screwdriver should be used
to tune the trimmers.

2-14. 2 OR 4 MHz OPERATION.

Figures 2-9 and 2-10 also show approximate coil
tap positions and required capacities for matching a
23 foot and 35 foot whip on the 4 MHz band. Use
channels 8, 9, and 10 for this band.

Figure 2-12 shows a range of coil tap positions for
a given frequency which should allow matching of
a correctly installed 75 foot longwire. Note that the
300 pf capacitor in parallel with Cg on channels 1
through 7 should be removed when using a 75 foot
longwire antenna. The 300 pf will normally be need-
ed to match a 35 foot whip on the 2 MHz bands.

2-15. ANTENNA COUPLER TUNING HINTS.

The antenna charts, figures 2-9, 2-10 and 2-12 are
intended as a guide only. Variations in conditions
and installations will cause considerable variations
in Cg.

For matching other types of antennas such as load-
ed whips, trial and error must be used until correct
settings are obtained.

The range of CA (No. 305) should be sufficient for
all types of antennas. It transforms the 50 Ohm
Power Amplifier output impedance to a level of
approximately 150 Ohms. This makes coil tap set-
ting less critical. It may prove helpful to preset the
Cp trimmer before tuning. Turn the trimmer ad-
justing screw counterclockwise until snug. Turn
clockwise 1/2 turn for a 2 or 4 MHz channel, preset
1 turn from snug position for channels in the 6 MHz
band, and preset 1-1/2 turns from snug end for
8 MHz channels.

If the Cp trimmer is preset, and tuning the Cpg
capacitor gives no change in the tuning indicator,
this usually means more coil is needed. Increase

2-5
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coil one turn at a time (decrease turns from end as Table 2—1. Capacitors Supplied

referred to on antenna charts) until null can be

rezched. CHANNEL |  Cp (SERIES) Cg (SHUNT)

NO.

Matching loaded whips such as a 23 foot loaded

whip will probably require modification of the Cp 1 3034900 DM20 323 il L

capacitor, particularly towards the edges of the 2 2 305 + 500 DM20 | 307 + 300 DM20

MHz band (see paragraph 2-12). 3 305 + 500 bM20 | 307 + 300 DM20
4 305 + 500 DM20 | 307 + 300 DM20
5 305 + 500 DM20 | 307 + 300 DM20

2-16. USING THE ANTENNA COUPLER ON 6 305 + 500 DM20 | 307 + 300 DM20

50 OHM ANTENNAS. 7 305 + 500 DM20 | 307 + 300 DM20

8 305 304 + 200 DM20

As previously mentioned, if the Antenna Coupler is 9 305 304 + 200 DM20

used it must be used exclusively. Refer to table 2-3 10 305 304 + 200 DM20

for selection of the fixed shunt capacitor to be used 11 305 302 + 100 DM20

if a 50 Ohm antenna is to be used on either the 4,
6, or 8 MHz bands. If an HF antenna is to be used
which is resonant on one or more HF bands, the
antenna can be fed with 50 Ohm coax by connect-
ing the SO—239 lead to the pin on the HF antenna
post. The Antenna Coupler input lead is connected
to the 50 Ohm output on the Power Detector
board as previously described. Since the Antenna
Coupler is being used, a better match can be ob-

Table 2—2. Antenna Trimmers Supplied

: TRIMMER CAPACITY
tained, and the antenna can be made to operate NO. IN PICOFARADS
over a wider range in each HF band.

302 15to 120

304 100 to 500

305 180 to 690
2-17. EXTERNAL CONNECTIONS. 307 340 to 1070

A terminal strip TBI1 is provided on the bottom of
the unit for remote connection of a speaker and

microphone.

Connections are available for the speaker and the
audio and PTT leads of the microphone. If a remote
microphone is used, shielded cable should be used
for the audio connection to the microphone ele-

Table 2—3. Components to Convert to Pi-L

. APPROX.

ment. A carbon microphone must be used. BAND Ca Cg Cc* TURNS
FROM END

The 4 - 8 Ohm speaker connection should be made 305 304

between the SPKR terminal and the adjacent GND 4 MHz 700 pf 34

Trimmer | Trimmer

terminal. The carbon microphone element should
be connected to the MIC terminal with its shield |6 Mpz |, 30 302 | 540 of 36
connected to the adjacent GND terminal. The push- Trimmer | + 100 pf ¥
to-talk switch lead should be connected to the PTT

30
terminal. The switch should provide a connection 8 MHz Trirm?ler 302 | 375 pf 37
between the PTT and GND terminals when
depressed. *1000 Volt rating minimum
Figure 2—1. Viewing/Mounting Options
2_‘6 -
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Figure 2—3. Receive Crystal Installation and Alignment
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Figure 2—6. Bottom Cover Screw Identification Figure 2—7. Connections for 50 Ohm Output
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CHAPTER Il
OPERATION

3-1. GENERAL.

Before the TR—M is ready for operation, the fol-
lowing must be completed:

a. After installing the proper crystals, a licensed
technician must test and install the unit. The
station log book must show that this installation
and adjustment has been accomplished.

b. The operator of the TR—M must hold the appro-
priate FCC operator permit—see applicable FCC
regulations.

3-2. RECEIVE ONLY/REDUCED bOWER
CONSUMPTION.

a. Set XMTR toggle switch to OFF.

b. Turn VOLUME control clockwise past the
switch detent to turn on power. The POWER
ON indicator will light.

c. Set CHANNEL selector to desired channel.

d. Set BAND MHz control to the band in which the
desired channel is programmed. The SET BAND
indicator will light if band switch does not agree
with programmed channel.

e. Advance VOLUME control to desired listening
level.

f. If necessary, fine-tune the station with the
CLARIFIER control until voices sound natural.

With these control settings the receiver is opera-
tional but the transmitter is turned off, resulting in
reduced power consumption. However, the trans-
mitter crystal oven remains on, to provide quick
recovery (no warmup) when the transmitter is
re-energized.

3-3. RECEIVE/TRANSMITTER READY.

a. Set XMTR toggle switch ON.

b. Follow steps b. through f. in paragraph 3-2 above,

With the XMTR switch ON, power is supplied to
the transmitter power amplifier filaments.

3-4. TRANSMITTING.

Follow instructions in paragraph 3-3 above noting:

a. If the XMTR switch has just been turned on,
allow 2 minutes minimum for filament warmup
before transmitting.

b. If the VOLUME switch has just been turned on,
a crystal oven warmup waiting period must be
-observed before operating the transmitter. Op-
eration of the transmitter too soon after supply-
ing power to the ovens will result in OFF-
FREQUENCY operation and result in possible

citations from the FCC. The time required for
oven warmup is:

10 minutes minimum when ambient tempera-
ture is 25°C (room temperature) or above.

20 minutes at colder temperatures down to
-30°C.

To avoid the filament warmup waiting periods,
always place XMTR switch in the ON position
several minutes before anticipated transmissions. If
power drain is not a consideration, leave the XMTR
switch in the ON position at all times. Be sure to
turn the main power switch ON in time to allow
oven warmup as specified above.

c¢. To transmit, push the push-to-talk (PTT) button
on the side of the microphone. Speak in a nor-
mal voice with the microphone approximately 2
to 3 inches away. After completing a transmis-
sion, release the PTT button to reactivate the
receiver.
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FRONT PANEL CONTROLS

. VOLUME Control: Turns power on and adjusts

receiver volume. This knob controls power to all
circuitry in the unit and must be turned on to
supply power to the transmitter crystal oven.

. CLARIFIER: This control varies only the re-

ceive frequency by approximately * 250 Hz,
Normal operation should occur at the 12 o’clock
position, however the control can be varied to
fine-tune stations exactly to the proper fre-
quency. Tune this control until voices sound
natural.

. POWER ON Indicator (CR1): This light emit-

ting diode glows when the power is turned on.
When this indicator is illuminated, power is
being supplied to the receiver and to the crystal
ovens.

. CHANNEL Selector: This control selects the

desired operating channel. Note that after select-
ing the desired operating channel, the SET
BAND indicator will light if the BAND switch is
not set to the proper band for the channel
selected.

. XMTR Switch: In the OFF position, the trans-

mitter power amplifier filaments are disabled to
reduce power consumption during ‘receive
only” periods. (Power is still supplied to the
crystal ovens as long as the VOLUME/PWR OFF
switch is on.) In the ON position, filament
power is connected to the power amplifier tubes
and the transmitter may be activated by depres-
sing the push-to-talk (PTT) button in the micro-
phone.

. XMTR OUTPUT Indicator (CR3): This light

emitting diode indicates relative transmitter out-
put. This indicator should flicker while speaking
into the microphone on A3J or A3A modes. On
the A3H mode, the indicator will remain partial-
ly illuminated whenever the transmitter is keyed
and reach full brightness when speaking into
the microphone.

. MIC Connector: Provides a connection for the

microphone.

. BAND Switch: This control selects the desired

band of operation.

. SET BAND Indicator (CR2): This light emitting

diode will be off during all operation. llumina-
tion indicates that the BAND switch is not set
to the proper band for the channel which has
been selected by the channel switch.
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CHAPTER IV
THEORY OF OPERATION

4-1. RECEIVER.

Refer to the block diagram figure 4-1 and the
schematic diagrams in Chapter V. The signal from
the antenna is applied to the appropriate low-pass
filter A300 for the band in use. The output of the
low-pass filter is applied to a high-pass filter with a
cutoff frequency of 2 MHz. The front end selectiv-
ity resulting is a band-pass characteristic due to the
net response of the low-pass and high-pass filters.

The output of the 2 MHz high-pass filter is applied
to gate 1 of the RF amplifier Q601 through step-up
transformer T601. The amplified output of Q601
is applied to gate 1 of receive mixer Q602. The
frequency of the local oscillator injection is 10.7
MHz above the desired receiving frequency. The
output of receive mixer Q602 is tuned to 10.7 MHz,
the difference frequency of the injection and the
desired signal. This 10.7 MHz IF output of the
receive mixer is applied to the crystal filter from a
capacitive tap on the receive mixer’s tank circuit
which provides proper impedance matching.

The crystal filter is a dual mode type. The mode of
the filter is controlled by the diode OR gate com-
posed of diodes CR101, CR102 and CR103. If the
channel in use is programmed for A3A or A3J,
voltage is applied to the LSB terminal of the crystal
filter through the channel switch, the programming
matrix, and the A3A or A3J diode of the OR gate.
Under these conditions, the filter functions as a
10.7 MHz LSB filter with a 6 dB bandwidth of 2.2
kHz. Although A3J, A3A and A3H signals received
are USB, an LSB filter is needed due to the inver-
sion that takes place in the receive mixer. If the
channel in use is not programmed for A3A or A3J,
no voltage is applied to the LSB terminal of the
crystal filter and it functions as a filter with a 6 dB
bandwidth of 4 kHz centered about 10.7 MHz for
better AM reception. The crystal filter output is
applied to the 10.7 MHz IF strip composed of IF
amplifiers Q603, Q604 and Q605. High impedance
output from IF Amplifier Q605 is applied to the
AVC amplifier Q608. Low impedance output is

obtained from a capacitive tap on Q605’s tank and
applied to AM detector CR607 and the product
detector composed of diodes CR608, CR609 and
their associated circuitry. The A3H control line is
the inverted output of the diode OR gate composed
of CR101, CR102 and CR103 used to control the
crystal filter mode. It is obtained from the collector
of transistor Q103 and applied to the AM detector
CR607, audio preamplifier Q614, and BFO switch
Q703. When the particular channel in use is pro-
grammed for A3A or A3J the output of the above
mentioned diode OR gate switches the crystal filter
to the LSB mode and also saturates Q103 causing
the A3H control line to be close to zero Volts. With
no voltage applied to AM preamplifier Qo606, it is
disabled and BFO signal is applied through T603
causing the product detector to function. If the
channel in use is programmed for A3H, no voltage
is applied to either the A3A or A3J inputs of the
diode OR gate. This puts the crystal filter in the
AM mode and causes the A3H control line to
assume a voltage level of 11 to 12 Volts DC. This
voltage, which acts as supply voltage for the AM
detector preamplifier, enables the AM detector and
disables the product detector by turning on switch
Q705 which disables the BFO.

The audio output of each detector is applied to
audio preamplifier Q614. The output of Q614 is
applied through the volume control to the audio
amplifier composed of Q615, Q616, Q617, Q618,
Q619, and finally audio output transistors Q620
and Q621 which drive the speaker.

The IF output applied to AVC amplifier Q608
causes it to conduct on negative half cycles. The
collector current of Q608 is filtered by C601 and
charges C602 through R601. This DC voltage is
applied to gate 1 of RF amplifier Q601 through
R602, gate 1 of IF amplifier Q604 through R634,
and gate 1 of IF amplifier Q605 through R640 to
control their gain. The AVC associated circuit com-
ponents are chosen to provide AVC attack and re-
lease times of 1 millisecond and 0.75 second respec-
tively, and to provide a delayed AVC action of the
RF amplifier Q601.
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4-2. TRANSMITTER.

Microphone audio is applied to the Balanced Modu-
lator composed of diodes CR603, CR604, CR605
and CR606 through MIC gain control R606. Carrier
Oscillator voltage of 10.7 MHz is also applied to the
Balanced Modulator through Carrier Balance con-
trol R605. The output of the Balanced Modulator
is a 10.7 MHz double sideband (DSB) suppressed
carrier signal. Transformer T604 couples this signal
to the crystal filter. The crystal filter mode control
gate composed of diodes CRI10I, CR102 and
CR103 has + 13T (13 Volts DC on transmit) con-
nected to the CR103 input. This automatically
places the crystal filter in the LSB mode on
transmit.

The 10.7 MHz LSB signal at the output of the
crystal filter is amplified by IF amplifiers Q603 and
Q604, and applied to Balanced Mixer U601. Local
oscillator injection which is higher in frequency
than the 10.7 MHz IF by the desired transmitting
frequency is applied to pin 4 of the Balanced Mixer.
The output of the Balanced Mixer, consisting basi-
cally of the sum and difference frequencies of the
10.7 MHz IF and the local oscillator is applied to
the appropriate filter for the band in use through
RF amplifier Q607. A low-pass filter is used on the
2 MHz band, and band-pass filters are used on the
remaining bands to remove the undesired mixer
products. The output of the filter, due to the inver-
sion in the mixer, is an USB signal at the desired
transmitting frequency.

The Carrier Oscillator injection is also applied to
the carrier reinsertion circuit through C653. When
the channel in use is programmed for A3J, voltage
is applied to CR102 through the mode program-
ming switch and the programming matrix. This
voltage also biases on diodes CR617 and CR619
through R662 and R661 respectively. This attenu-
ates the carrier oscillator signal and no carrier is
reinserted.

If the channel is programmed for A3A, 13 Volts
DC is applied to CRI101 through the mode pro-
gramming switch and the programming matrix. This
voltage forward-biases CR615 causing C604 to be
effectively grounded. Grounding C604 presents a
voltage divider to the carrier oscillator injection
whose output is of the proper level to provide A3A

operation (carrier 16+ 2 dB down). This selected
amount of Carrier Oscillator is reinserted at gate |
of Q604 through C603. This insertion point is after
the ALC controlled stage Q603 insuring the carrier
level stays constant with respect to the 150 Watt
PEP level.

If neither A3A nor A3J is programmed, the mode
is automatically A3H and the carrier oscillator level
injected at Q604 is sufficient to provide normal
A3H operation (carrier 3 to 6 dB down).

For either A3A or A3H operation, separate con-
trols, one for each channel, are provided to trim the
reinserted carrier to exactly the right level. For a
particular channel, the carrier level adjustment
forward-biases CR620 through R658 and thus
comprises a variable attenuator to facilitate adjust-
ment of the reinserted carrier to the proper
level for each channel. The signal from the filter
output is applied to the input terminals of the
driver board (A200). Stage Q201 is an emitter fol-
lower which matches the output impedance of the
filter to the input impedance of stage Q202. Stage
Q202 is a class A amplifier with bandwidth charac-
teristics from 2 to 9 MHz. The amplified output
from this stage is coupled into transformer T201
which in turn matches the input of transistors Q203
and Q204 which form a push-pull class AB driver
stage. Q203 and Q204 boost the power level to a
sufficient level to drive the two power amplifier
tubes V1 and V2. Transformers T202 and T203
perform the necessary impedance matching and
voltage step-up. The grid of the power amplifier
stage is tuned with low Q tuned circuits for each of
the four bands. V1 and V2 are capable of boosting
the power level to over 150 Watts output. The
plate circuit of the power amplifier is matched to
50 Ohms by broadband matching transformer T1
or T2 depending on the band of operation. The 50
Ohm output from these transformers is then con-
nected to one of the three low-pass filter sections.
These filters are 3-section filters of elliptical design
which provide the necessary harmonic attenuation.
The 50 Ohm output of the filter may be connected
to the 50 Ohm output connector or to the antenna
matching network.

An RF output detector circuit A5 measures the
power output and generates an AGC voltage when

the output power reaches a level of 150 Watts PEP.
This AGC voltage is applied to the first [F amplifier
stage which adjusts the drive level to maintain 150
Watts output. The AGC circuit functions by com-
paring the DC output of the forward power detec-
tor rectifier with a fixed DC voltage which is set by
R402. U401 is a quad monolithic operational am-
plifier. When voltage from the detector slightly
exceeds the reference voltage, U401 A amplifies the
difference voltage and applies it to IF amplifier
Q603 as AGC control voltage. This prevents the
PEP output from exceeding the 150 Watt level.

Reverse power is also measured. When the VSWR
exceeds a predetermined level, the DC voltage from
the reverse power detector CR502, which is com-
pared with a fixed reference voltage by op-amp
U401C, generates AGC voltage which is applied to
IF amplifier stages Q604 and Q605 via the receiver
AGC source. This AGC reduces drive level to pro-
tect the final amplifier tubes under conditions of
high reflected power. The time constant of the re-
verse AGC is slow (in the order of 5 seconds) so
that intermittent variations (such as wind blowing
the antenna) will not cause a reduction in output
when such temporary variations would not be detri-
mental to the final amplifier tubes. A third AGC
circuit detects grid current of final amplifier tubes.
At the first trace of grid current, voltage is devel-
oped across resistor R608 which turns on transistor
Q610. This biases transistor Q611 so that it con-
ducts and applies positive AGC voltage to the AGC
line which prevents the drive level from exceeding
the level where grid current just begins, This circuit
normally is not necessary because the 150 Watt
PEP output detector is already producing AGC
voltage which keeps the drive level well below that
which would cause grid current. However, if for
some reason the power output was low (due to very
weak final tubes, etc.) the grid AGC circuit would
function to prevent overdrive of the power ampli-
fier grids and thus prevent generation of ‘splatter’
and distortion. The AGC voltage which is generated
by the forward power detector CR501 is applied to
the first IF amplifier where it does not affect the
carrier level in the A3A and A3H modes. This in-
sures that the carrier levels will remain the proper
amount below the 150 Watt PEP output even with
very high voice levels.

4-3. POWER SUPPLIES.

Four power supplies are available for use with the
TR-—M: 12.9 Volt and 35 Volt DC and 115 Volt
and 230 Volt AC.

The 12.9 and 35.0 Volt units have DC to DC con-
verters for supplying the proper voltages to the
Power Amplifier. The 35 Volt supply, in addition
to having the DC to DC converter, has a regulator
to develop 12.9 Volts from the 35 Volt source.
Taking the 12.9 Volt unit for an example, Relay
K1101 is energized when the PTT switch on the
microphone is keyed. The relay contacts apply +
12.9 Volts DC to the multivibrator consisting of
Q1101,Q1102,T1102,and R1108. R1101, R1102,
and C1102 comprise a starting circuit which applies
a pulse to the bases of Q1101 and Q1102 to assure
that oscillation starts. The outputs of transformer
TI1101 are rectified, filtered, and supplied to the
Power Amplifier in the TR—M. Diode CR1110 and
fuse F1102 form the reverse polarity protectorcir-
cuit. If the input line is accidentally reversed, diode
CR1110 will conduct and blow fuse F1102. Fila-
ment voltage for the Power Amplifier tubes is sup-
plied directly from the DC source.

The operation of the 35 Volt power supply is iden-
tical to the 12.9 Volt supply except for the addition
of a + 12.9 Volt regulator. Transistor Q1503 is a
series pass regulator. The base of Q1503 is held at a
fixed voltage by zener diodes CR1511 and CR1512.
Resistor R1510 limits the collector current of Q3
to a safe value in case of a + 12.9 Volt short and
prevents damage to Q3. Resistor R1513 is used in
the 35 Volt supply to drop the voltage to relay K1
to +12.9 Volts. Resistor R1512 is used to drop the
input voltage to 31 Volts for the 31 LQ6 filaments.
The two AC power supplies are identical except for
the power transformer primary voltage. Voltage
doubler circuits are used to provide 650 Volts DC
and 250 Volts DC and a half-wave rectifier provides
bias voltage for the Power Amplifier tubes. Fila-
ment voltage is obtained from a winding on the
transformer. Voltage for the semiconductors is ob-
tained from the full-wave bridge rectifier and asso-
ciated regulator circuit. The MC7805 regulator is
connected to provide approximately 14 Volts regu-
lated output. The 40310 voltage follower is used to
increase the current capacity of the supply. The .15
Ohm resistor and diodes CR1809 and CR1810 form
a current limiting circuit.
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CHAPTER V
MAINTENANCE

5-1. SERVICE DATA.

In case of malfunction, contact your dealer or the
R. L. Drake Company at the address below. We will
check and align your unit at the factory for a
nominal fee if it has not been tampered with.
Transportation charges are extra. Any necessary
repairs will be made on a time and material basis.
Please write or call the factory for authorization
before returning your unit for alignment or service.
Address your request for authorization to:

R. L. Drake Company

540 Richard Street

Miamisburg, Ohio 45342

ATTN: Customer Service Department

Telephone: (Area Code 513) 866-3211
Telex No. 288-017

5.2. ALIGNMENT — GENERAL.

NOTE
Maintenance, alignment and adjustment
procedures must be performed by a quali-
fied radio technician.

Connect the TR—M to a power source matching the
voltage marked on the bottom of the unit. For the
alignment procedures, the power source must pro-
vide regulated voltage within £ 5% of the rated
voltage under all load conditions.

5-3. TEST EQUIPMENT.

The following list of test equipment represents the
minimum required to test and align the TR—M.

a. Frequency Counter: 2 to 20 MHz; 0.00001%
accuracy.

b. VTVM: at least 11 Megohm input impedance.
Not affected by RF fields.

c. VOM: at least 10,000 Ohms/V sensitivity. Not
affected by RF fields.

d. RF Voltmeter: capable of measuring RF voltage
as low as 0.1 Volt RMS (HP-401B, HP-410C or
equal). For carrier balance adjustment.

e. Signal Generator: 2 to 10.7 MHz with variable
attenuator.

f. Wattmeter: 5% accuracy at 4 Watts, 50 Watts,
150 Watts; 2-9 MHz.

g. Dummy Load: 50 to 52 Ohm; 200 Watts.
h. Alignment Tool: Insulated.
i. Audio Oscillator: Lo-impedance.

5-4. RECEIVER ALIGNMENT.

Alignment of the receiver section consists of adjust-
ing the two 10.7 MHz IF transformers T602 and
L607, adjusting mixer output coil L606, adjusting
the 10.7 MHz antenna trap L601 and 5.35 MHz
trap L60S and setting the crystal oscillators to the
proper frequency. Apply power to unit (turn VOL-
UME switch ON). Remove the top cover only for
this procedure.
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5-5. 10.7 MHz BFO FREQUENCY
ADJUSTMENT.

a. Select a channel which is programmed for A3A
or A3J mode.

b. Refer to figure 2-4. Connect a frequency counter
through a 470 Ohm resistor to terminal No. 26
on RF-IF board A6 (or at the other end of the
coax connected to board A7).

c. Adjust L702 on the RCVR OSC board A7 for
exactly 10.700000 MHz. This adjustment is
accessible from the right side of the unit (see
figure 2-3).

5-6. IF AND MIXER ALIGNMENT.

a. Select a channel programmed for A3A or A3J
mode.

b. Refer to figure 2-4. Connect an 11 Megohm
VTVM to the receiver AVC point terminal No.
33 on the RF-IF board A6. With no signal input,
voltage should be approximately 1.2 Volt DC.

[

. Apply a signal from a signal generator to the
antenna jack using any of the channels which
may be installed in the unit. Tune the generator
frequency to the channel frequency and adjust
to obtain maximum AVC voltage.

d. Adjust the signal generator level until the AVC
voltage is in the 2.0 to 2.5 Volt range.

e. Adjust T602 and L607 for maximum AVC
voltage.

f. Adjust L606, mixer coil, for maximum AVC
voltage.

5-7. 10.7 AND 5.35 MHz TRAP ALIGNMENT.

a. Set signal generator frequency to 10.7 MHz with
the generator connected to the transceiver anten-
na jack. Set the BAND and CHANNEL switches
so that a channel in the & MHz band is selected.
If the unit is not programmed for an 8 MHz
channel, temporarily install a receive crystal and
a program screw for this band.

b. Refer to figure 2-4. Adjust the generator fre-
quency and level to obtain approximately 2.0
Volts of AVC voltage at the AVC test point,
terminal No. 33 on board A6.

¢. Tune L601, the 10.7 MHz trap, for minimum
AVC voltage. If the voltage drops below 1.8
Volts, increase the generator level to keep the
AVC voltage around the 2.0 level.

d. Retune the generator to 5.35 MHz. Repeat steps
b. and c. except adjust L605, the 5.35 MHz trap,
for minimum AVC voltage.

5-8. HF OSCILLATOR FREQUENCY
ADJUSTMENT.

a. Set the CHANNEL switch to the channel to be
adjusted. Make sure the BAND switch is on
proper band.

b. Refer to figure 2-4. Connect the frequency
counter through a 470 Ohm resistor to terminal
No. 13 on board A6.

c. Set the CLARIFIER control to the center of
its range.

d. Refer to figure 2-3. Adjust the appropriate re-
ceive oscillator variable capacitor on board A7
for the channel selected for the proper frequency.

NOTE
Injection is 10.7 above the carrier fre-
quency to be received. Therefore, the
oscillator should be adjusted to the fol-
lowing frequency: Carrier Freq. + 10.7
MHz.

Repeat the above procedure for each channel to be
adjusted being careful to adjust only the capacitor
for the channel being set.

5-9. AUDIO AMPLIFIER BIAS ADJUSTMENT.

This potentiometer adjustment was set at the fac-
tory and should not require readjustment unless
the audio output transistors are replaced. If the
audio output transistors are replaced proceed as
follows:

a. Set the CHANNEL selector to a channel pro-
grammed for A3J or A3H.

b. Connect an audio oscilloscope across the speaker
terminals.

c. Connect the CW output of a signal generator to
the antenna input and set the frequency to pro-
duce an audio beat note of approximately 1 kHz.

E

d. Set the VOLUME control to a low listening level.

e. Observe the sine wave on the oscilloscope. Refer
to figure 2-4. Turn potentiometer R686 clock-
wise (as viewed from the front panel of the
TR—M) until crossover distortion is noticeable.
Turn R686 counterclockwise until crossover just
disappears. Do not adjust R686 beyond that
point.

5-10. TRANSMITTER ALIGNMENT.

Connect a 50 Ohm dummy load to the SO-239 and
connect the TR—M for 50 Ohm output as outlined
in paragraph 2-11. Set the XMTR toggle switch to
ON. Apply power to unit and allow 10 minutes
warmup.

NOTE
This adjustment must be made under
conditions of zero transmitter output;
therefore, be sure the conditions of step
a. below are observed.

a. Set CHANNEL switch to a channel with no cyrs-
tal or to a channel programmed to A3J. BAND
switch may be in any position.

b. Connect a VTVM or VOM to bias test point on
Power Supply bottom.

c. Key transmitter microphone PTT switch and
adjust the bias potentiometer (on the bottom of
the unit) for a reading of 0.75 Volts.

Transmitter Alignment (not including antenna
tuner) consists of tuning IF transformer T602; ad-
justing carrier balance adjustments R605 and C675;
adjusting 10.7 MHz traps L201 and L910; setting
up the proper crystal oscillator frequencies, and
AGC adjustments. Adjustment of the carrier rein-
sertion levels is covered in the section on program-
ming in Chapter II.

5-11. IF ALIGNMENT.

a. Set the BAND and CHANNEL selectors to any
convenient channel.

b. Place the TUNE switch in the TUNE position
(switch is on bottom of unit).

c. Refer to figure 2-4. Carefully peak T602 for
maximum output. Note that this transformer
was tuned in the receiver alignment procedure
but should be retuned as the adjustment is
slightly more critical in the transmit mode.

5-12. CARRIER BALANCE ADJUSTMENT.

a. Set the unit to a channel which is programmed
for A3J operation.

b. Refer to figure 2-4. Turn the microphone gain
control R606 to minimum setting. (Fully clock-
wise as viewed from front panel.)

c. Adjust C675 until snug: maximum capacity.

d. Connect an RF voltmeter across the 50 Ohm
dummy load.

e. Key transmitter by depressing PTT switch.

f. Adjust R605 for carrier null as indicated on RF
voltmeter.

g. Adjust C675 in small increments toward mini-
mum capacity and after each increment readjust
R605 for null. Continue until the deepest null is
reached. Note that these adjustments are critical
and should be made very carefully.

5-13. 10.7 MHz TRAP ADJUSTMENT.

a. Set the BAND switch to 8 MHz. Set the
CHANNEL switch to a channel on another band.
The SET BAND indicator will light.

b. Connect a VTVM or VOM to the bias test point
(on bottom of unit).

c. Connect the signal generator in series with a 100
Ohm resistor to the input terminals of the driver
board A2. Key the transmitter PTT switch. Set
frequency to exactly 10.7 MHz and increase level
until voltage measured at the bias test point in-
creases about 0.2 Volt. (This may require an out-
put level of approximately 1 Volt RMS from the
generator.)

d. Refer to figure 2-4. Adjust L201 and L910 for
minimum voltage at the bias test point.

e. Remove the generator and 100 Ohm resistor
from driver board input.
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-14. TRANSMITTER AGC ALIGNMENT.

. Wire for 50 Ohm output (see figure 2-7) and
connect the TR—M to an accurate Wattmeter
and a high quality 50 to 52 Ohm dummy load.

. Set transmitter to a channel on the 6 or 8 MHz
band and program for A3J. If not normally pro-
grammed for 6 or 8 MHz, temporarily install a
crystal and program screw to operate on this
band.

. Place the TUNE switch in the TUNE position.

1. Connect a VITVM or VOM to the reflected power
tip jacks on the rear of the TR—M (plus terminal
to red tip jack). Set meter range to approximate-
ly 1.5 Volt full scale.

. Activate the PTT switch (power out should be
approximately 50-100 Watts).

. Refer to figure 2-4. Carefully adjust C501 with
an insulated alignment tool for minimum re-
flected power voltage at the test jacks as read on

the VTVM or VOM.

. Remove VTVM or VOM probes and return
TUNE switch to the NORMAL position.

1. Connect an audio oscillator (LO-impedance)
across the microphone input terminals.

. Set MIC gain pot R606 at mid range.
. Activate the PTT switch.

¢. Set the level from the audio generator 10 dB
above that required to produce 100 W output.

.

. Adjust R402 (forward power set) for an output

5—4

power of 135 Watts. It should be possible to set
output power above this level. (This shows that
the AGC is operative.) Note the 135 Watt setting
will allow the PEP output on voice peaks to
approach 150 Watts but not to exceed this limit
under temperature and voltage variations.

m. Remove the Wattmeter, oscillator, etc. and re-
program for changes made in step b. if necessary.

5-15. TRANSMITTER FREQUENCY
ADJUSTMENT.

a. Refer to figure 2-4. Connect frequency counter
to terminal No. 38 on board A6 or at Receive
Oscillator board A7 at the other end of the coax
and adjust L701 (see figure 2-3) for a reading of
exactly 10.700000 MHz when the transmitter is
keyed.

b. Follow the steps in paragraph 2-9.

¢. Refer to figure 2-5. For each channel to be ad-
justed, key the PTT and adjust the frequency
adjusting trimmer on board Al for that channel
for the proper carrier frequency.

5-16. PARTS LISTS.

The parts lists which follow present a complete
parts breakdown of all electrical subassemblies in
the transceiver. Printed circuit board illustrations
are shown viewing the circuit side of the board.
Reference designations keying the parts lists to the
illustrations are identical to those used on the
schematic diagrams in the rear of the manual.

NOTES

BEEREREREEEEREE
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Figure 5—1. Parts List

: REF
ITEM DES DESCRIPTION
| 12 Connector SO—-239
2 L9/L10 Air Inductor (R. L. Drake B—2694—A)
3 Al7 Coupler Board
4 S14 Switch (R. L. Drake A—2623—-D-3)
5 A4 ALC Board
6 Al3 Power Supply Filter Board
7 RI15 Resistor, Carbon Comp., 22 K 10%, 2 W
8 R13 Resistor, Carbon Comp., 27 Ohm 10%, 1/4 W
9 Al Transmit Oscillator Board
10 S101 Switch (R. L. Drake A—2621-D-2)
11 S1003 Switch (R. L. Drake A—2621-D—1)
12 S1002 Switch (R. L. Drake A—2621-D—1)
13 S1201 Switch (R. L. Drake A—2621-D—1)
14 A7 Receive Oscillator Board
15 Cl17 Capacitor, Variable, 4—37 pf, 16APL73
16 S1001 Switch (R. L. Drake A—2621-D—1)
17 A8 Program Board
18 S2 Toggle Switch DPDT, 20902CX
19 LSl Speaker, 3" x 5”; 3.2 Ohm, Waterproof Cone
20 Al6 Microphone Board
21 I3 Connector, Microphone
22 A6 RF-IF Board
23 S901 Switch (R. L. Drake A—2622—-D—1)
24 R12/S1 Potentiometer, 3 K, with SPST Switch (R. L. Drake B—2270—R)
25 A9 [F Filter Board
26 A2 Driver Board
27 V2 Tube (12 V: RCA 6LQ6; 35 V: RCA 31LQ6)
28 Vi Tube (12 V: RCA 6LQ6; 35 V: RCA 31LQ6)
29 A3 Filter Board
30 S7 Switch (R. L. Drake A—2625—-D-3)
31 AS Power Detector Board
Cl5 Capacitor (CC) Not Shown. (Selected at Installation as required.)
Clo Capacitor (C) Not Shown. (Selected at Installation as required.)
C26

Capacitor (CC) Not Shown. (Selected at Installation as required.)
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Figure 5—2. Parts List
REF
ITEM DES | DESCRIPTION

| C22 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

2 C7 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

3 Cl19 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

4 Co6 Capacitor, Ceramic Disc, .001 uf 20%, Z5U

5 R7 Resistor, Carbon Comp., 15 Ohm 10%, 2 W

6 C9 Capacitor, Ceramic Disc, .001 uf 20%, Z5U

7 C21 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

8 C20 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

9 Cl18 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
10 C8 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
11 L7 Choke Coil (R. L. Drake B—2648-12)
12 R14 Resistor, Carbon Comp., 100 Ohm 10%, 1/2 W
13 C10 Capacitor, Ceramic Disc, 470 pf 20%, Z5U
14 C3 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
15 R4 Resistor, Carbon Comp., 100 Ohm 10%, 1/2 W
16 Cl4 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
17 R11 Resistor, Carbon Comp., 3.3 K 10%, 1/2 W
18 C13 Capacitor, Mica, 865 pf 10%, DM—19
19 L8 Choke Coil (R. L. Drake B—2648-9)
20 S4 Switch (R. L. Drake B—2270—-R)
21 L6 Choke Coil (R. L. Drake B—2648—11)
22 R10 Resistor, Carbon Comp., 4.7 K 10%, 1/2 W
23 L5 Choke Coil (R. L. Drake B—2648—10)
24 R9 Resistor, Carbon Comp., 4.7 K 10%, 1/2 W
25 R8 Resistor, Carbon Comp., 1.5 K 10%, 1/2 W
26 R1 Resistor, Carbon Comp., 100 Ohm 10%, 1/2 W
27 C5 Capacitor, Ceramic Disc, 470 pf 20%, Z5U
28 C4 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
29 C12 Capacitor, Ceramic Disc, 5.6 pf 5%, NPO
30 R5 Resistor, Carbon Comp., 100 Ohm 10%, 1/2 W
31 R6 Resistor, Carbon Comp., 15 Ohm 10%, 2 W

vOLUME g o

27 21

Figure 5—2. Bulkhead-Mounted Components
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Figure 5—3. Chassis-Mounted Components, Bottom View

Figure 5—-3. Parts List

REF
ITEM DES DESCRIPTION

1 J1 Connmﬁon(ChthonesS—3]2—AB)

2 S8 Switch (R. L. Drake A—2678—D—1)

3 S6 Switch (R. L. Drake A—2625-D—2)

4 S5 Switch (R. L. Drake A—2625-D—1)

5 R3 Resistor, Carbon Comp., 47 Ohm 10%, 2 W

6 L4 Parasitic Choke, 7 Turns of No. 18 AWG around R3

T ¢l Capacitor, Ceramic Disc, .0027 uf, 2 kV, Z5U

8 R2 Resistor, Carbon Comp., 47 Ohm 10%, 2 W

9 L3 Parasitic Choke, 7 Turns of No. 18 AWG around R2
10 L2 R F Choke, 92 uH (R. L. Drake A—2693—E)
11 C2 Capacitor, Ceramic Disc, .001 uf Z5U, 1400 V
12 L1 R F Choke, 140 uH (R. L. Drake B—2648—E-9)
13 Cl Capacitor, Ceramic Disc, .001 uf Z5U, 1400 V
14 S3 Slide Switch, DPDT
15 L13 Inductor, Fixed (R. L. Drake B—2648--16)
16 L12 Inductor, Fixed (R. L. Drake B—2648—16)
17 L1l Inductor, Fixed (R. L. Drake B—2648—16)
18 C25 Capacitor, Ceramic Disc, .01 uf + 80 =20%, 25 V
19 C24 Capacitor, Ceramic Disc, .01 uf + 80 —20%, 25 V
20 C2 Capacitor, Ceramic Disc, .01 uf + 80 =20%, 25 V
21 TBI Terminal Board (Cinch-Jones 5—140)
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Figure 5—4. Parts List

DESCRIPTION

Transistor, 2N3563
Transistor, 2N3563
Transistor, 2N3394
Diode, IN4148
Diode, IN4148
Diode, IN4148

Capacitor, Variable, 1.7-12 pf (EFJ 189—-505-5)
Capacitor, Disc, 20 pf 5%, NPO

Capacitor, Disc, 20 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 25 pf 5%, NPO

Capacitor, Disc, 180 pf 5%, N1500

Capacitor, Disc, 180 pf 5%, N1500

Capacitor, Disc, .01 uf 20%, Z5U

Capacitor, Disc, .005 uf 20%, Z5U

Capacitor, Disc, .01 uf 20%, Z5U

Capacitor, Disc, 10 pf 5%, NPO

Capacitor, Tantalum, 1 uf 10%, 25 V
Capacitor, Disc, .005 uf 20%, Z5U

Resistor, Carbon Comp., 10 Ohm 10%, 1/4 W
Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
Resistor, Carbon Comp., 47 Ohm 10%, 1/4 W
Resistor, Carbon Comp., 10 K 10%, 1/4 W
Resistor, Carbon Comp., 33 K 10%, 1/4 W
Resistor, Carbon Comp., 1 K 10%, 1/4 W
Resistor, Carbon Comp., 15 K 10%, 1/4 W
Resistor, Carbon Comp., | K 10%, 1/4 W
Resistor, Carbon Comp., 1 K 10%, 1/4 W
Resistor, Carbon Comp., 8.2 K 10%, 1/4 W
Resistor, Carbon Comp., 2.2 K 10%, 1/4 W
Switch, Rotary, (R. L. Drake A—2621-D)
Crystal Oven, Transmit Osc., 12 V (R. L. Drake A—-2722-V—1)
Crystal Oven, Transmit Osc., 35 V (R. L. Drake A—-2722-V-2)
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Figure 5—5, Parts Ljst

REF

DES DESCRIPTION

C201 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
202 Capacitor, Ceramic Disc, 210 pf 5%, DM—15
C203 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
C204 Not Used

C205 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
C206 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
C207 Capacitor, Ceramic Disc, 470 pf 20%, Z5U
C208 Capacitor, Tantalum, 10 uf 20%, 25 VDC
C209 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
C210 Capacitor, Ceramic Disc, .05 uf, + 80 —=20%, 16 VDC
C211 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
G212 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
C213 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
C214 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
C215 Capacitor, Ceramic Disc, .01 uf 20%, Z5U
L201 Inductor, (Paul Smith SK304—1)

L202 RF Choke, (R. L. Drake B—2648—8)

L203 RF Choke, (R. L. Drake B—2648-8)

L204 RF Choke, (R. L. Drake B—2648—8)

R201 Resistor, Carbon Comp., 1 K 10%, 1/2 W
R202 Resistor, Carbon Comp., 100 Ohm 10%, 1/2 W
R203 Resistor, Carbon Comp., 680 Ohm 10%, 1/2 W
R204 Resistor, Carbon Comp., 10 Ohm 10%, 1/2 W
R205 Resistor, Carbon Comp., 330 Ohm 10%, 1/2 W
R206 Resistor, Carbon Comp., 1 K 10%, 1/2 W
R207 Resistor, Carbon Comp., 15 Ohm 10%, 1/2 W
R208 Resistor, Carbon Comp., 27 Ohm 10%, 1/2 W
R209 Resistor, Carbon Comp., 47 Ohm 10%. 1/2 W
R210 Resistor, Carbon Comp., 330 Ohm 10%, 1/2 W
R211 Resistor, Carbon Comp., 47 Ohm 10%, 1/2 W
R212 Resistor, Carbon Comp., 27 Ohm 10%, 1/2 W
R213 Resistor, Carbon Comp., 1.5 Ohm 5%, 1/2 W
R214 Resistor, Carbon Comp., 1.5 Ohm 5%, 1/2 W
R215 Resistor, Carbon Comp., 1.5 Ohm 5%, 1/2 W
R216 Resistor, Carbon Comp., 220 Ohm 10%, 1/2 W
R217 Resistor, Carbon Comp., 15 K 10%, 1/2 W
R218 Not Used

T201 Toroid, (R. L. Drake A—-2636—E)

T202 Toroid, (R. L. Drake A—2637—E)

T203 Toroid, R. L. Drake A—2638—E)

Q201 Transistor, 2N3563

Q202 Transistor, 2N4427

Q203 Transistor, MRF8004

Q204 Transistor, MRF8004
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Figure 5—6. Parts List

ggls: DESCRIPTION

C301 Capacitor, Mica, 68 pf 5%, DM—19 and 50 pf 5%, DM—20
C302 (2) Capacitor, Mica, 665 pf 5%, DM—20

C303 Capacitor, Mica 330 pf 5%, DM—19 and 250 pf 5%, DM—20
C304 Capacitor, Mica, 1800 pf 2%, DM—20 and 100 pf 5%, DM—20
C305 Capacitor, Mica, 220 pf 5%, DM—20 and 195 pf 5%, DM—20
C306 (2) Capacitor, Mica, 865 pf 1%, DM—20

C307 Capacitor, Mica, 500 pf 5%, DM—19 and 600 pf 5%, DM—19
C308 Capacitor, Mica, 65 pf 5%, DM—20

C309 Capacitor, Mica 665 pf 5%, DM—20 and 50 pf 5%, DM—20
C310 Capacitor, Mica, 300 pf 5%, DM—20

C311 Capacitor, Mica, 1000 pf 2%, DM—20

C312 Capacitor, Mica, 220 pf 5%, DM—20

C313 Capacitor, Mica, 865 pf 1%, DM—20 and 50 pf 5%, DM—20
C314 Capacitor, Mica, 390 pf 5%, DM—20 and 195 pf 5%, DM—20
C315 (2) Capacitor, Mica, 20 pf 5%, DM—20

C316 Capacitor, Mica, 195 pf 5%, DM—20

C317 Capacitor, Mica, 100 pf 5%, DM—20 and 90 pf 5%, DM—20
C318 Capacitor, Mica, 350 pf 5%, DM—20 and 270 pf 5%, DM—19
C319 Capacitor, Mica, 68 pf 5%, DM—19 and 65 pf 5%, DM—20
C320 Capacitor, Mica, 300 pf 5%, DM—20 and 270 pf 5%, DM—19
C321 Capacitor, Mica, 360 pf 5%, DM—19

T300 Transformer, (R. L. Drake B—2633—1)

T301 Transformer, (R. L. Drake B—2633—2)

T302 Transformer, (R. L. Drake B—2633—3)

T303 Transformer, (R. L. Drake B-2633—-4)

T304 Transformer, (R. L. Drake B—2633—5)

T305 Transformer, (R. L. Drake B—2633—-6)

T306 Transformer, (R. L. Drake B—2633—7)

T307 Transformer, (R. L. Drake B—2633—8)

T308 Transformer, (R. L. Drake B—2633-9)

Tl Transformer, 2 and 4 MHz, (R. L. Drake B—-2634—E)

T2 Transformer, 6 and 8 MHz, (R. L. Drake B-2635—E)

SSA Switch, Part No. R. L. Drake A—2625—D]

S6A Switch, Part No. R. L. Drake A—2625—-D2

S7TA Switch, Part No. R. L. Drake A—2625—D3
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Transistor, 2N3394

Transistor, 2N3394

Integrated Circuit, MC3401P

Silicon Diode, IN4148

Silicon Diode, 1N4148

Silicon Diode, 1N4148

Resistor, Carbon Comp., 1 Meg 10%, 1/4 W
Resistor, Variable, Carbon, 50 K

Resistor, Carbon Comp., 100 K 10%, 1/4 W
Resistor, Carbon Comp., 68 K 10%, 1/4 W
Resistor, Carbon Comp., 220 K 10%, 1/4 W
Resistor, Carbon Comp., 10 K 10%, 1/4 W
Resistor, Carbon Comp., | Meg 10%, 1/4 W _
Resistor, Carbon Comp., | Meg 10%, 1/4 W
Resistor, Carbon Comp., 1 Meg 10%, 1/4 W
Resistor, Carbon Comp., 10 K 10%, 1;4 W
Resistor, Carbon Comp., 22 K 10%, 1/4 W
Resistor, Carbon Comp., 22 K 10%, 1/4 W
Resistor, Carbon Comp., 68 K 10%, 1/4 W
Resistor, Carbon Comp., | Meg 10%, 1/4 W
Resistor, Carbon Comp., 1 Meg 10%, 1/4 W
Resistor, Carbon Comp., | Meg 10%, 1/4 W
Resistor, Carbon Comp., 10 K 10%, 1/4 W
Resistor, Carbon Comp., 680 Ohm 10%, 1/4 W
Resistor, Carbon Comp., 330 Ohm 10%, 1/2W
Capacitor, Ceramic Disc, .01 uf 20%, Z5U
Capacitor, Tantalum, 10 uf 20%, 35 V
Capacitor, Ceramic Disc, .01 uf 20%, Z5U
Capacitor, Ceramic Disc, .01 uf 20%, Z5U
Capacitor, Ceramic Disc, .01 uf 20%, Z5U
Capacitor, Tantalum, 10 uf 20%, 35 V
Capacitor, Tantalum, 1 uf 20%, 35 V
Capacitor, Ceramic Disc, .01 uf 20%, Z5U
Capacitor, Ceramic Disc, .01 uf 20%, Z5U
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Figure 5—8. Parts List

Figure 5—8. Power Detector Board (A5)

EEEE

REF

DES DESCRIPTION

R501 Resistor, Metal Film, 68 Ohm 5%, 2 W

R502 Resistor, Carbon Comp., 10 K 10%, 1/4 W

R503 Resistor, Carbon Comp., 1 K 10%, 1/4 W

C501 Capacitor, Piston Trimmer 3-8 pf

C502 Capacitor, Ceramic, 200 pf 5%

C503 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

C504 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

C505 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

C506 Capacitor, Ceramic Disc, .01 uf 20%, Z5U

CRS501 Diode, Germanium, I N295

CR502 Diode, Germanium, 1N295

L501 RF Choke, 440 uH, Part No. R. L. Drake B—2648 —E—13
T500 Toroid Transformer, Part No. R. L. Drake A—2733—F
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- L DESCRIPTION
R600 Resistor, Carbon Comp., 27 K 10%, 1/4 W s
R600A Resistor, Carbon Comp., 2.2 K 10%, 1/4 W
- R601 Resistor, Carbon Comp., 22 K 10%, 1/4 W
R602 Resistor, Carbon Comp., 1 Meg 10%, 1/4 W
R603 Resistor, Carbon Comp., 27 Ohm 10%, 1/4 W
R604 Resistor, Carbon Comp., 330 K 10%, 1/4 W
R605 Resistor, Variable, 200 Ohm, (CTS 360T201B)
R606 Resistor, Variable, 1 K (R. L. Drake RA—-3643)
R607 Resistor, Carbon Comp., 27 Ohm 10%, 1/4 W
R608 Resistor, Carbon Comp., 10 K 10%, 1/4 W
R609 Resistor, Carbon Comp., 27 Ohm 10%, 1/4 W
R610 Resistor, Carbon Comp., 15 K 10%, 1/4 W
Ro61 | Resistor, Carbon Comp., 68 K 10%, 1/4 W
RG6I2 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R613 Resistor, Carbon Comp., 2.7 K 10%, 1/4 W
R614 Resistor, Carbon Comp., 1 K 10%, 1/4 W
R615 Resistor, Carbon Comp., 100 K 10%, 1/4 W
- R616 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
[ R617 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
X | R618 Resistor, Carbon Comp., 15 Ohm 10%, 1/2 W
® “ R619 Resistor, Carbon Comp., 680 Ohm 10%, 1/4 W
3 R620 Resistor, Carbon Comp., 15 K 10%, 1/4 W
Q _ R621 Resistor, Carbon Comp., | Meg 10%, 1/4 W
g b R622 Resistor, Carbon Comp., 68 K 10%, 1/4 W
£ . “ R623 Resistor, Carbon Comp., 10 K 10%, 1/4 W
g .= - R624 Resistor, Carbon Comp., 47 K 10%, 1/4 W
o R625 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
| R626 Resistor, Carbon Comp., 220 Ohm 10%, 1/4 W
bl ! R627 Resistor, Carbon Comp., 3.3 Meg 10%, 1/4 W
S . R628 Resistor, Carbon Comp., 68 K 10%, 1/4 W
S R629 Resistor, Carbon Comp., 470 Ohm 10%, 1/4 W
w R630 Resistor, Carbon Comp., 6.8 Meg 10%, 1/4 W
R631 Resistor, Carbon Comp., 15 K 10%, 1/4 W
R632 Resistor, Carbon Comp., 1.5 K 10%, 1/4 W
R633 Resistor, Carbon Comp., 560 Ohm 10%, 1/4 W
R634 Resistor, Carbon Comp., 330 K 10%, 1/4 W
R635 Resistor, Carbon Comp., 68 K 10%, 1/4 W
R636 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R637 Resistor, Carbon Comp.; 15 K 10%, 1/4 W
R638 Resistor, Carbon Comp., 1 K 10%, 1/4 W
. R639 Resistor, Carbon Comp., 12 Meg 10%, 1/4 W
R640 Resistor, Carbon Comp., 12 Meg 10%, 1/4 W
R641 Resistor, Carbon Comp., 15 K 10%, 1/4 W
R642 Resistor, Carbon Comp., 68 K 10%, 1/4 W
' R643 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R644 Resistor, Carbon Comp., 470 Ohm 10%, 1/4 W
- R645 Resistor, Carbon Comp., 470 Ohm 10%, 1/4 W
R646 Resistor, Carbon Comp., 1 K 10%, 1/4 W
R647 Resistor, Carbon Comp., | K 10%, 1/4 W
R648 Resistor, Carbon Comp., 330 K 10%, 1/4 W
- R649 Resistor, Carbon Comp., 330 Ohm 10%, 1/4 W
R650 Resistor, Carbon Comp., 12 Meg 10%, 1/4 W
R651 Resistor, Carbon Comp., 68 K 10%, 1/4 W
R652 Resistor, Carbon Comp., 15 K 10%, 1/4 W
- R653 Resistor, Carbon Comp., 2.2 K 10%, 1/4 W
5-22 -
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Figure 5—-9. Parts List (continued)

REF
DES DESCRIPTION
R654 Resistor, Carbon Comp., 680 Ohm 10%, 1/4 W
R655 Resistor, Carbon Comp., 220 Ohm 10%, 1/4 W
R656 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R657 Resistor, Carbon Comp., 470 Ohm 10%, 1/4 W
R658 Resistor, Carbon Comp., 220 Ohm 10%, 1/4 W
R659 Resistor, Carbon Comp., 680 Ohm 10%, 1/4 W
R660 Resistor, Carbon Comp., 150 Ohm 10%, 1/4 W
R661 Resistor, Carbon Comp., 3.3 K 10%, 1/4 W
R662 Resistor, Carbon Comp., 3.3 K 10%, 1/4 W
R663 Resistor, Carbon Comp., 330 Ohm 10%, 1/4 W
R664 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R665 Resistor, Carbon Comp., 330 Ohm 10%, 1/4 W
R666 Resistor, Carbon Comp., 3.3 K 10%, 1/4 W
R667 Resistor, Carbon Comp., 3.3 K 10%, 1/4 W
R668 Resistor, Carbon Comp., | Meg 10%, 1/4 W
R669 Resistor, Carbon Comp., 150 Ohm 10%, 1/4 W
R670 Resistor, Carbon Comp., 220 K 10%, 1/4 W
R671 Resistor, Carbon Comp., 220 Ohm 10%, 1/4 W
R672 Resistor, Carbon Comp., 2.2 K 10%, 1/4 W
R673 Resistor, Carbon Comp., 68 Ohm 10%, 1/4 W
R674 Resistor, Carbon Comp., 470 Ohm 10%, 1/4 W
R675 Resistor, Carbon Comp., 1 K 10%, 1/4 W
R676 Resistor, Carbon Comp., 1 K 10%, 1/4 W
R677 Resistor, Carbon Comp., 4.7 K 10%, 1/4 W
R678 Resistor, Carbon Comp., 10 K 10%, 1/4 W
R679 Resistor, Carbon Comp., 330 K 10%, 1/4 W
R680 Resistor, Carbon Comp., 10 K 10%, 1/4 W
R681 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R682 Resistor, Carbon Comp., 330 K 10%, 1/4 W
R683 Resistor, Carbon Comp., 3.3 K 10%, 1/4 W
R684 Resistor, Carbon Comp., 3.3 K 10%, 1/4 W
R685 Resistor, Carbon Comp., 1.5 K 10%, 1/4 W
R686 Resistor, Variable, 1 K. Part No. R. L. Drake RA—4633
R687 Resistor, Carbon Comp., 330 Ohm 10%, 1/4 W
R688 Resistor, Carbon Comp., 220 K 10%, 1/4 W
R689 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R690 Resistor, Carbon Comp., 33 K 10%, 1/4 W
R691 Resistor, Carbon Comp., 10 K 10%, 1/4 W
R692 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R693 Resistor, Carbon Comp., 680 Ohm 10%, 1/4 W
R694 Resistor, Carbon Comp., 150 Ohm 10%, 1/4 W
R695 Resistor, Carbon Comp., 330 Ohm 10%, 1/4 W
R696 Resistor, Carbon Comp., 68 K 10%, 1/4 W
R697 Resistor, Carbon Comp., 10 K 10%, 1/4 W
R698 Resistor, Carbon Comp., 1.5 K 10%, 1/4 W
R699 Resistor, Carbon Comp., 15 K 10%, 1/4 W
Co01 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C602 Capacitor, Tubular, .22 uf 10%, 80 VDC
C603 Capacitor, Ceramic Disc, 10 pf 5%, NPO
Co04 Capacitor, Ceramic Disc, 47 pf 5%, NPO
C605 Capacitor, Mica, 600 pf 5%, DM—19
C606 Capacitor, Mica, 865 pf 5%, DM—20
C607 Capacitor, Mica, 3000 pf 5%, DM—19
C608 Capacitor, Mica, 210 pf 5%, DM—15
C609 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C610 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
coll Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
Co6l12 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
524 C613 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V

:
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Figure 5—-9. Parts List (continued)

REF

DES DESCRIPTION

Col4 Capacitor, Mica, 490 pf 5%, DM—15

C615 Capacitor, Mica 490 pf 5%, DM—15

celo Capacitor, Ceramic Disc, .01 uf, + 80 —=20%, 25 V
C617 Capacitor, Ceramic Disc, .1 uf, + 80 =20%, 12 V
Col8 Capacitor, Ceramic Disc, .005 uf 20%, Z5U

C619 Capacitor, Ceramic Disc, .01 uf, + 80 —20%, 25 V
C620 Capacitor, Tantalum, 1 uf 20%, 35 V

C621 Capacitor, Ceramic Disc, 15 pf 5%, NPO

C622 Capacitor, Ceramic Disc, .001 uf 20%, Z5U

C623 Capacitor, Ceramic Disc, .01 uf, + 80 —20%, 25 V
C624 Capacitor, Tantalum, 1 uf 20%, 35 VDC

C625 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C626 Capacitor, Ceramic Disc, 150 pf 20%, Z5U

C627 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C628 Capacitor, Mica, 100 pf 5%, DM—15

C629 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C630 Capacitor, Mica, 68 pf 5%, DM—15

C631 Capacitor, Ceramic Disc, .01 uf, + 80 —=20%, 25 V
C632 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C633 Capacitor, Mica, 390 pf 5%, DM—15

C634 Capacitor, Mica, 68 pf 5%, DM—15

C635 Capacitor, Ceramic Disc, .01 uf, + 80 —=20%, 25 V
C636 Capacitor, Ceramic Disc, .1 uf, + 80 =20%, 12 V
C637 Capacitor, Mica, 300 pf 5%, DM—15

C638 Capacitor, Ceramic Disc, .01 uf, + 80 —20%, 25 V
C639 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C640 Capacitor, Tantalum, 1 uf 20%, 35 VDC

C641 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
Co42 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C643 Capacitor, Tantalum, 10 uf 20%, 25 VDC

Co644 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C645 Capacitor, Ceramic Disc, .005 uf 20%, Z5U
C646 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C647 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C648 Capacitor, Ceramic Disc, .01 uf, + 80 —=20%, 25 V
C649 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C650 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C651 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C652 Capacitor, Ceramic Disc, .01 uf, + 80 -20%, 25 V
C653 Capacitor, Ceramic Disc, 25 pf 5%, NPO

C654 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C655 Capacitor, Ceramic Disc, .01 uf, + 80 —=20%, 25 V
C656 Capacitor, Ceramic Disc, .005 uf 20%, Z5U

C657 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C658 Capacitor, Ceramic Disc, .1 uf, + 80 =20%, 12 V
C659 Capacitor, Ceramic Disc, .1 uf, + 80 =20%, 12 V
C660 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
Co61 Capacitor, Ceramic Disc, .01 uf, + 80 —=20%. 25 V
C662 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C663 Capacitor, Tantalum, 1 uf 20%, 35 VDC

Co64 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C665 Capacitor, Ceramic Disc, .1 uf, + 80 —20%, 12 V
C666 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C667 Capacitor, Tantalum, 22 uf 20%, 15 VDC

C668 Capacitor, Tantalum, 1 uf 20%, 35 VDC

C669 Capacitor, Ceramic Disc, 0.1 uf, + 80 =20%, 12 V

5—-25




Figure 5—-9. Parts List (continued)

Figure 5—9. Parts List (continued)

REF

DES DESCRIPTION

C670 Capacitor, Tantalum, 10 uf 20%, 25 VDC

Co71 Capacitor, Ceramic Disc, .1 uf,+ 80 -20%, 12 V
C672 Capacitor, Ceramic Disc, .1 uf, + 80 =20%, 12 V
C673 Capacitor, Electrolytic, 680 uf 20%, 25 VDC
Co674 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C675 Capacitor, Trimmer, (R. L. Drake B—2525-C2)
C676 Capacitor, Ceramic Disc, 25 pf 5%, NPO

Cco77 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C678 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C679 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C680 Capacitor, Ceramic Disc, .005 uf 20%, Z5U

Co81 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C682 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C683 Capacitor, Ceramic Disc, .01 uf, + 80 —20%, 25 V
C684 Capacitor, Ceramic Disc, .01 uf, + 80 =20%, 25 V
C685 Capacitor, Ceramic Disc, .1 uf, + 80 =20%, 12 V
C686 Capacitor, Ceramic Disc, 15 pf 5%, NPO

Co87 Capacitor, Tantalum, 10 uf 20%, 35 VDC

C688 Capacitor, Ceramic Disc, .01 uf + 80 —=20%, 25 VDC
C6R9 Capacitor, Tantalum, 10 uf 20%, 25 VDC

C690 Capacitor, Ceramic Disc, .01 uf + 80 =20%, 25 V
C691 Capacitor, Ceramic Disc, .005 uf 20%, Z5U

C692 Capacitor, Ceramic Disc, .001 uf 20%, Z5U

Lo601 Inductor, Variable, 7-1/2 turns, SK—308

L602 Inductor, Fixed, (R. L. Drake B—2648—2)

L603 Inductor, Fixed, (R. L. Drake B—2648-2)

L604 Inductor, Fixed, (R. L. Drake B—2648—1)

L605 Inductor, Variable, 18 1/3 turns, SK—304—1
L606 Inductor, Variable, 18 1/3 turns, SK—304—1
L607 Inductor, Variable, (R. L. Drake B—2632-2)
Q601 Transistor, SFC4982/MFES535

Q602 Transistor, SFC4982/MFES35

Q603 Transistor, SFC4982/MFES535

Q604 Transistor, SFC4982/MFE535

Q605 Transistor, SFC4982/MFES35

Q606 Transistor, 2N3394

Q607 Transistor, 2N3563

Q608 Transistor, 2N4402

Q609 Transistor, 2N3394

Q610 Transistor, 2N3877

Qo6l1 Transistor, 2N4402

Qo612 Transistor, 2N3566

Q613 Transistor, 2N3394

Q614 Transistor, 2N3394

Qo615 Transistor, 2N3394

Q616 Transistor, 2N3394

Q617 Transistor, 2N3394

Qo618 Transistor, 2N3394

Q619 Transistor, 2N4125

Q620 Transistor, EP487

Q621 Transistor, EP487

U601 Integrated Circuit, SN56514

K601 Relay (VP4CAB/12)
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To601 Transformer, Toroid, (R. L. Drake A—-2649-E)
T602 Transformer, Variable, (R. L. Drake B—-2632—E—1)
To03 Transformer, Toroid, (R. L. Drake A—2651 —E)
To604 Transformer, Toroid, (R. L. Drake A—-2650—E)
CR601 Diode, IN4148
CR602 Diode, 1N4148
CR603 Diode, 1N541
CR604 Diode, IN541
CR605 Diode, IN541
CR606 Diode, 1N541
CR607 Diode, IN270
CRG608 Diode, IN270
CR609 Diode, 1N270
CR610 Diode, IN4148
CR611 Diode, 1N4148
CR612 Diode, IN4148
CR613 Diode, IN4148
CR614 Diode, IN4148
CR615 Diode, IN4148
CR616 Diode, IN4148
CR617 Diode, BA182
CRG618 Diode, IN4148
CR619 Diode, BA182
CR620 Diode, IN4148
CR621 Diode, Zener, IN714
CR622 Diode, IN4148
CR623 Diode, B5G5
CR624 Diode, IN4148
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Figure 5—10. Receive Oscillator Board (A7)
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Figure 5—10. Parts List

REF
DES DESCRIPTION
Q701 Transistor, 2N3563
Q702 Transistor, 2N3563
Q703 Transistor, 2N3394
Q704 Transistor, 2N3563
Q705 Transistor, 2N3563
Q706 Transistor, 2N3563
Q707 Transistor, 2N3563
C701 Capacitor, Disc, (Selected)
C702 Capacitor, Tubular, (Selected)
C703 Capacitor, Mica, 390 pf 5%, DM—15
C704 Capacitor, Mica, 390 pf 5%, DM—15
C705 Capacitor, Disc, .01 uf 20%, Z5U
C706 Capacitor, Tantalum, 10 uf, 25V
C707 Capacitor, Disc, .005 uf 20%, Z5U
C708 Capacitor, Disc, 39 pf 5%, NPO
C709 Capacitor, Variable, 2.4-24.5 pf (EFJ 189-509-5)
C710 Capacitor, Disc, 39 pf 5%, NPO
C711 Capacitor, Variable, 2.4-24.5 pf (EFJ 189-509-5)
Cc712 Capacitor, Disc, 39 pf 5%, NPO
C713 Capacitor, Variable, 2.4-24.5 pf (EFJ 189-509-5)
C714 Capacitor, Disc, 39 pf 5%, NPO
C715 Capacitor, Variable, 2.4-24.5 pf (EFJ 189—-509—5)
C716 Capacitor, Disc, 39 pf 5%, NPO
C717 Capacitor, Variable, 2.4-24.5 pf (EFJ 189—-509-5)
C718 Capacitor, Disc, 39 pf 5%, NPO
C719 Capacitor, Variable, 2.4-24.5 pf (EFJ 189—-509-5)
C720 Capacitor, Disc, 39 pf 5%, NPO
C721 Capacitor, Variable, 2.4-24.5 pf (EFJ 189—-509-5)
C722 Capacitor, Disc, 39 pf 5%, NPO
C723 Capacitor, Variable, 2.4-24.5 pf (EFJ 189—-509-5)
C724 Capacitor, Disc, 39 pf 5%, NPO
C725 Capacitor, Variable, 2.4-24.5 pf (EFJ 189-509-5)
C726 Capacitor, Disc, 39 pf 5%, NPO
C727 Capacitor, Variable, 2.4-24.5 pf (EFJ 189—509—5)
C728 Capacitor, Disc, 39 pf 5%, NPO
C729 Capacitor, Variable, 2.4-24.5 pf (EFJ 189—-509—5)
C730 Capacitor, Disc, 62 pf 5%, NPO
C731 Not Used
C732 Capacitor, Mica, 490 pf 5%, DM—15
C733 Capacitor, Mica, 210 pf 5%, DM—15
C734 Capacitor, Disc, .01 uf 20%, Z5U
C735 Capacitor, Disc, 68 pf 5%, N750
C736 Capacitor, Disc, .005 uf 20%, Z5U
C737 Capacitor, Tantalum, 10 uf 20%, 25 V
C738 Capacitor, Disc, (Selected)
C739 Capacitor, Tubular, (Selected)
C740 Capacitor, Mica, 390 pf 5%, DM—15
C741 Capacitor, Mica, 390 pf 5%, DM—15
C742 Capacitor, Disc, .01 uf 20%, Z5U
C743 Capacitor, Disc, .005 uf 20%, Z5U
C744 Capacitor, Disc, .005 uf 20%, Z5U
C745 Capacitor, Tantalum, | uf 20%, 25 V
R701 Resistor, Carbon Comp., 15 K 10%, 1/4 W
R702 Resistor, Carbon Comp., 33 K 10%, 1/4 W
R703 Resistor, Carbon Comp., 1.5 K 10%, 1/4 W
R704 Resistor, Carbon Comp., 10 Ohm 10%, 1/4 W
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Figure 5—-10. Parts List (continued)
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R705 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R706 Resistor, Carbon Comp., 1 K 10%, 1/4 W
R707 Resistor, Carbon Comp., 6.8 K 10%, 1/4 W
R708 Resistor, Carbon Comp., 33 K 10%, 1/4 W
R709 Resistor, Carbon Comp., 680 Ohm 10%, 1/14 W
R710 Resistor, Carbon Comp., 15 Ohm 10%, 1/4 W
R711 Resistor, Carbon Comp., 10 Ohm 10%, 1/4 W
R712 Resistor, Carbon Comp., 470 Ohm 10%, 1/4 W
R713 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R714 Resistor, Carbon Comp., 100 Ohm 10%, 1/4 W
R715 Resistor, Carbon Comp., 10 K 10%, 1/4 W
R716 Resistor, Carbon Comp., 2.2 K 10%, 1/4 W
R717 Resistor, Carbon Comp., 15 K 10%, 1/4 W
R718 Resistor, Carbon Comp., 33 K 10%, 1/4 W
R719 Resistor, Carbon Comp., 680 Ohm 10%, 1/4 W
R720 Resistor, Carbon Comp., 1.5 K 10%, 1/4W
R721 Resistor, Carbon Comp., 68 Ohm 10%, 1/4 W
R722 Resistor, Carbon Comp., 68 Ohm 10%, 1/4W
L701 Inductor, Variable, 18 1/3 Turns (Paul Smith SK—-304—1)
L702 Inductor, Variable, 18 1/3 Turns (Paul Smith SK—304-1)
Y701 Crystal, 10.700 MHz, (R. L. Drake A—-2689-V)
Y702 Crystal, 10.700 MHz, (R. L. Drake A—-2688-V)
HR701 Crystal Oven, Carrier Osc., 12 V, (R. L. Drake A-2723-V-1)
HR701 Crystal Oven, Carrier Osc., 34 V, (R. L. Drake A-2723-V-2)

Figure 5—11. Program Board (A8)

DES

DESCRIPTION

R800
R801
R802
R803
R804
R805
R806
R807
R808
R809
R810

Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.
Resistor, Variable, 10 K (R.

miaielelicllalolalale
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Figure 5—12. Parts List

REF

DES DESCRIPTION

L901 Inductor, Fixed (R. L. Drake B—2648—-E—3)
L902 Inductor, Fixed (R. L. Drake B—2648-E—4)
L903 Inductor, Fixed (R. L. Drake B—2648—E—3)
L904 Inductor, Fixed (R. L. Drake B—2648—E—1)
L905 Inductor, Fixed (R. L. Drake B—2648—E—1)
L906 Inductor, Fixed (R. L. Drake B—2648—E—5)
L907 Inductor, Fixed (R. L. Drake B—2648—-E—5)
L908 Inductor, Fixed (R. L. Drake B—2648—-E—6)
L909 Inductor, Fixed (R. L. Drake B—2648—E—6)
L910 Inductor, Variable (R. L. Drake A—2505—L—7)
C901 Capacitor, Ceramic Disc, 82 pf 5%, N750
C902 Capacitor, Mica, 130 pf 5%, DM—15

C903 Capacitor, Mica, 130 pf 5%, DM—15

C904 Capacitor, Ceramic Disc, 82 pf 5%, N750
C905 Capacitor, Ceramic Disc, 62 pf 5%, NPO
C906 Capacitor, Mica, 270 pf 5%, DM—19

C907 Capacitor, Mica, 220 pf 5%, DM—19

C908 Capacitor, Ceramic Disc, 47 pf 5%, NPO
909 Capacitor, Mica, 250 pf 5%, DM—20

Cc910 Capacitor, Mica, 195 pf 5%, DM—20

Co11 Capacitor, Ceramic Disc, 33 pf 5%, NPO
C912 Capacitor, Mica, 150 pf 5%, DM—15

913 Capacitor, Mica, 100 pf 5%, DM—20

914 Capacitor, Ceramic Disc, 18 pf 5%, NPO

Figure 5—12. |F Filter Board (A9)
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L1602

Figure 5—14. Microphone Board (A16)

REF
DES DESCRIPTION
L1600 Inductor, Fixed (R. L. Drake B—2648-16)
L1601 Inductor, Fixed (R. L. Drake B—2648—-16)
) ) : L1602 Inductor, Fixed (R. L. Drake B—2648—16)
Figure 5—13. Power Supply Filter Board (A13) 3 C1600 Capacitor, Ceramic Disc, .01 uf + 80 =20%, 25V
Cle01 Capacitor, Ceramic Disc, .01 uf + 80 =20%, 25V
C1602 Capacitor, Ceramic Disc, .01 uf + 80 -20%, 25V
REF
DES DESCRIPTION
L1301 Choke, 1.4 mH (R. L. Drake A—2728—F)
C1301 Capacitor, Electrolytic, 2100 uf, 25 V

C1302 Capacitor, Electrolytic, 1000 uf, 25 V
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. Figure 5—15. Parts List
. REF. DES. DESCRIPTION CHANNEL
. C1700 Capacitor, Variable, 180-690 pf (305) 1A
o= R _ C1701 Capacitor, Variable, 180-690 pf (305) 2A
s D O . O C1702 Capacitor, Variable, 180-690 pf (305) 3A
»y W W W C1703 Capacitor, Variable, 180-690 pf (305) 4A
C1704 Capacitor, Variable, 180-690 pf (305) 5A
C1705 Capacitor, Variable, 180-690 pf (305) 6A
_ e ' C1706 Capacitor, Variable, 180-690 pf (305) TA
| | ™ ' C1701 Capacitor, Variable, 180-690 pf (305) 8A
C1708 Capacitor, Variable, 180-690 pf (305) 9A
e [ I STt i . C1709 Capacitor, Variable, 180-690 pf (305) 10A
e .S C1710 Capacitor, Variable, 180-690 pf (305) 11A
& ’ G171 Capacitor, Variable, 340-1070 pf (307) 1B
: =< Cl1712 Capacitor, Variable, 340-1070 pf (307) 2B
L af e ) . C1713 Capacitor, Variable, 340-1070 pf (307) 3B
i | < C1714 Capacitor, Variable, 340-1070 pf (307) 4B
- ; % ¥ . = ' C1715 Capacitor, Variable, 340-1070 pf (307) 5B
& )| & & C1716 Capacitor, Variable, 340-1070 pf (307) 6B
' 11 | W n? i C1717 Capacitor, Variable, 340-1070 pf (307) 7B
: 5 Cl1718 Capacitor, Variable, 100-500 pf (304) 8B
it - b1l o 3 ' C1719 Capacitor, Variable, 100-500 pf (304) 9B
' | @ 3 : C1720 Capacitor, Variable, 100-500 pf (304) 10B
o ' O C1721 Capacitor, Variable, 15-120 pf (302) 11B
, B2l 3‘:3 1722 Capacitor, Fixed, 500 pf, DM—-20 1A
! <N & C1723 Capacitor, Fixed, S00 pf, DM—20 2A
& ® 9 il C1724 Capacitor, Fixed, 500 pf, DM—20 3A
A \ 3 C1725 Capacitor, Fixed, 500 pf, DM—20 4A
\, « C1726 Capacitor, Fixed, 500 pf, DM—20 SA
; - TS C1727 Capacitor, Fixed, 500 pf, DM—20 6A
‘ & T C1728 Capacitor, Fixed, 500 pf, DM—20 TA
Q] 0 C1729 Capacitor, Fixed, 300 pf, DM—20 IB
. g ' C1730 Capacitor, Fixed, 300 pf, DM—20 2B
Ny S C1731 Capacitor, Fixed, 300 pf, DM—20 3B
) ; 1R w 1732 Capacitor, Fixed, 300 pf, DM—20 4B
D : — , C1733 Capacitor, Fixed, 300 pf, DM—20 5B
i ) C1734 Capacitor, Fixed, 300 pf, DM—20 6B
K - C1735 Capacitor, Fixed, 300 pf, DM—20 7B
C1736 Capacitor, Fixed, 200 pf, DM—20 8B
= C1737 Capacitor, Fixed, 200 pf, DM—20 9B
C1738 Capacitor, Fixed, 200 pf, DM—20 10B
Cl1739 Capacitor, Fixed, 100 pf, DM—20 1B
S1700 Switch (R. L. Drake A—2623—-D)
S1701 Switch (R. L. Drake A—2623—-D)

5-36
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P 1101 K110l R1109 All

RI1108 T1102 TIHOI CRIINO  RHO7

Figure 5—17. 12.9 Volt DC Power Supply Components

REF

EE EEEEEEEE R RN EEES

DES DESCRIPTION
Figure 5—-16. 12.9 VoIt DC Power Supply Board (A11)
R1107 Resistor, Wire Wound, .82 Ohm 5%, 10 W
REF R1108 Resistor, Wire WoundI&ZS ghm 5%,20 W
R1109 Resistor, Variable, 5 K, 5
DES DESCRIETION CR1110 Diode B5GS
ot S Amp’sigGBLow 3AG
ES Am , -
R1101 Resistor, Carbon Comp., 3.9 Ohm 5%, 1/2 W Ell ]]%2] Elélsg}’,ss(CD%mmo_?,g)
R1102 Resistor, Carbon Comp., 15 Ohm 10%, 1/2 W P1101 Connector, (Cinch-Jones S—310—AB)
R1103 Resistor, Carbon Comp., 220 K 10%, 1 W T1101 Transformer, Power (R. L. Drake C—2076—E)
R1104 Resistor, Carbon Comp., 220 K 10%, 1 W T1102 Transformer, Toroid (R. L. Drake A—1494—E)
R1105 Resistor, Carbon Comp., 220 K 10%, 1 W Q1101 *Transistor SP—2687
R1106 Resistor, Carbon Comp., 4.7 K 10%, 1 W Q1102 *Transistor SP—2687
C1101 Capacitor, Electrolytic, 500 uf 15 V TB1101 *Terminal Block, Power (R. L. Drake A—2666—B)
C1102 Capacitor, Electrolytic, 20 uf 350 V #*Not Shown
C1103 Capacitor, Electrolytic, 20 uf 350 V
Cl1104 Capacitor, Electrolytic, 40 uf 350 V
Cl1105 Capacitor, Electrolytic, 12 uf 350 V |
CR1101
Through
CR1109 Diode B5GS5S

5-38 5-39
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Figure 5—19. 35 Volt DC Power Supply Components

Figure 5—18. 35 Volt DC Power Supply Board (A15) REF
DES DESCRIPTION
REF R1507 Resistor, Wire Wound, .82 Ohm 5%, 10'W
DES DESCRIPTION R1508 Reésistor, Wire wound, 175 Ohm 5%, 35 W
R1509 Resistor, Variable, 5 K, 5 W
R1510 Resistor, Wire Wound, 10 Ohm 5%, 20 W
R1501 Resistor, Carbon Comp., 15 Ohm 10%, 1/2 W RIS511 Resistor, Wire Wound, 180 Ohm 5%, S W
R1502 Resistor, Carbon Comp., 1.5 K 10%, 1/2 W R1512 Resistor, Wire Wound, 3.9 Ohm 5%, S W
R1503 Resistor, Carbon Comp., 220 K 10%, 1 W RI1513 Resistor, Carbon Comp., 220 Ohm 10%, 2 W
R1504 Resistor, Carbon Comp., 220 K 10%, 1 W CRI1510 Diode B5GS
R1505 Resistor, Carbon Comp., 220 K 10%, 1 W CRIS511 Diode, Zener, AN994
R1506 Resistor, Carbon Comp., 4.7 K 10%, | W CRI1512 Diode, Zener, AN994
C1501 Capacitor, Electrolytic, 250 uf 50 V F1501 *Fuse, 20 Amp, 3AG
C1502 Capacitor, Electrolytic, 20 uf 350 V F1502 *Fuse, 3 Amp, SLO-BLOW, 3AG
C1503 Capacitor, Electrolytic, 20 uf 350 V K1501 Relay (CD 302DIO—38)
C1504 Capacitor, Electrolytic, 40 uf 350 V P1501 Connector (Cinch-Jones S—313—-AB)
C1505 Capacitor, Electrolytic, 12 uf 350 V T1501 Transformer, Power (R. L. Drake C—-2639—E)
CR1501 T1502 Transformer, Toroid (R. L. Drake A—2732—E)
Through ‘ TB1501 *Terminal Block, Power (R. L. Drake A—2666—B)
CR1509 Diode B5GS5 Q1501 *Transistor 2N6030
Q1502 *Transistor 2N6030
Q1503 *Transistor 40310
C15006 Capacitor, Paper, .22 uf 200 V

*Not Shown

5—-40 5-41
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Figure 5—-22. 12.9 Volt DC Power Supply Schematic
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TR-M ANTENNA COUPLER

GENERAL DESCRIPTION

The TR-M Antenna Coupler is a T configuration as shown in figure #1 .

ﬁH/_ L E? ANT

= C .
5o A 7‘E C

B
ke

Fig. 1

This configuration is primarily intended for matching antennas which are one—quarter

wavelength long, or less,

The loading coil L shown in figure #1 consists of two sections. One section is used
on all bands, another section is used in series with the first section on the 2 MHz

band to provide sufficient loading coil.

By adding a fixed shunt capacitor from the antenna terminal to ground , the antenna

coupler configuration is modified as shown in figure #2.

- %Zﬂn—{ ANT

¢’ 2 =
50 . 7 Cq

= -

Fig. 2
This configuration is normally needed when the antenna exceeds one—quarter wave-

length in length.

Terminals for adding this capacitor, Ccs on the 6 MHz and 8 MHz bands are provided
on the rear of the TR-M on the Antenna Coupler board. If the need should arise for
this capacitor on the 4 MHz band, the capacitor can be added between ground and the
4 MHz switch contact shown in figure #3. This capacitor is never required on the 2

MHz band. This capacitor should have a voltage rating of at least 3 kV.

-t
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Fig. 3
GROUND SYSTEMS & FEEDLINE

The use of a good ground system cannot be stressed too heavily. Poor, high resis—
tance ground connections appear in series with the radiation resistance of the antenna

and cause part of the RF energy to be dissipated as heat in these poor ground con-

-

nections.

If the ground system is steel or aluminum the ground bond can be made with aluminum

4 ANl

it

flashing to minimize galvanic corrosion. All bonds should be made with stainless

A

. »
¥
®
*

i

L

steel or monel hardware and then covered with silicone rubber.

T g

A good ground system consists of several square feet of metal in contact with the

water and a good low resistance bond between the transceiver and the metal, Usually
the propellers, rudders, and shafts are sufficient and the ground connection can be
made to the engine block providing all of the above are well bonded. The bond between
the transceiver and the ground system should consist of copper strap 4 to 6 inches

wide. If the bond between the engine block and the transceiver would exceed 3 to 4

feet, better performance can be obtained using a counterpoise ground attached to the

hull if a shorter ground connection would result.

The feedline to the antenna should be insulated high—-voltage wire, should run as

vertical as possible, and should be as out of reach as possible. The length of the

If required, add Cc capacitor for 4 MHz band

from this switch terminal to ground . feedline effectively adds to the length of the antenna and should be taken into account

as shown in the antenna tables.

I
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TUNING PROCEDURE

¥ e

f i
ollowing the recommendations Previously outlined

C. The antenna ta
bles show components requipred and theip approximate settij
ettings

for typical antenna/f i
eedline length combinati
ation. Locate the tabl
e for the antenna

which is i
the closest to approx1mating the installation being used

.

Remove the rear plate and check to see if the trimmers and capacitors installed in

the Ca and Cg positions for the channels to be used correspond to the trimmers and
capacitors called out in the antenna table being used. Change trimmers and capac—
itors as required so each channel's components correspond to the components called
out for a frequency closest the channel frequency. Turn trimmers CW until they are
just slightly snug, and then preset the number of turns CCW as called out by the

antenna table in use. Do not overtighten trimmers as permanent damage can result.

The trimmers furnished with the TR-M are color coded to facilitate identification

without removal,

Color Trimmer No.
Green 305
Violet 307
Red 302
Yellow 304

Tables 1 and 2 show trimmers and fixed capacitors furnished with TR-M and capacity

range of trimmers, Table 1 Capacitors Supplied
Channel
o C

No. _A B
1 #305 + 500 pf |#307 + 300 pf
Table 2 Capacity Range 2 #305 + 500 pf [#307 + 300 pf
) 3 #305 + 500 pf [#307 + 800 pf
T rimmer Capacity 4 #305 + 500 pf |#307 + 300 pf
o Range (pf) 5 #305 + 500 pf [#807 + 300 pf
#3802 16~ 150 6 #3805 + 500 pf [#307 + 300 pf
#304 YOO O 7 #8305 + 500 pf [#307 + 300 pf
8 #305 #304 + 200 pf

#305 180 - 690

#307 S~ O 9 #305 #304 + 200 pf
10 #305 #304 + 200 pf
11 #305 #302 + 100 pf
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E. Referring to figure #4, the end of the coil referred to as COIL END, is the end

from which turns are counted and tabulated in the antenna tables. The section of coil
from this end to approximately the middle is the section of coil used on the HF bands
(4 MHz, 6 MHz and 8 MHz). This point is marked on the coil by a mark of green

paint. All coil taps for HF channels will end up somewhere on this section of coil.

The section of coil from the mark of green paint to the end of the coil by the MF ANT
post is switched in on the 2 MHz band only. On this band, the whole loading coil is
used, and taps for this band could end up anywhere on the complete length of coil
depending on the antenna being used. Decreasing turns from reference end as tabu-
lated in the tables corresponds to increasing the amount of loading coil used since

the tap shorts out the portion of coil between the tap and the reference end.

With TR-M top cover removed, relocate the taps corresponding to the tap positions given
in the antenna table being used. Be sure to use the tap position given for a frequency
close to the actual channel frequency. The taps are labeled corresponding to channel

numbers.,

F. Connect the antenna coupler to the 50 Ohm output as follows:

1. Referring to figure #5, locate the short lead from the SO-239 50 Ohm out-
put receptacle to the Power Detector PC board, A 500. The end of this
lead going to the Power Detector board should be disconnected., No solder-
ing iron is needed as this lead plugs onto the terminal on the board.

2. Unplug antenna coupler input lead, see figure #5, from the terminal it is
on, and connect it to the terminal where the lead from the 50 Ohm output

receptacle was removed., (Center of toroid).

N
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3. Finally, connect the end of the short lead from the 50 Ohm output receptacle
to the terminal where the antenna coupler input lead was originally connected.

This is a ground terminal used to retain the unused lead.

G. Begin coupler tuning on the highest frequency channel in the 8 MHz band. Progress

downward to the 6 MHz band, 4 MHz band and finally the 2 MHz band.

Remove the small cover on the bottom of the TR-M to expose the TUNE/NORMAL
switch. Connect a VOM to the NULL METER jacks on the rear panel of the TR-M.

Set the VOM to a microamp scale capable of reading 1000 = 1500 }.IA.

Switch TUNE/NORMA L. swit(:h to TUNE position. Key the transmitter and adjust the
cg trimmer for minimum reading on the meter. Adjust Ca trimmer for a further null
in the meter reading. If the coil tap position is correct, alternately adjusting the CA
and Cg trimmers should result in a null reading of 20 — 100 FA’ depending on band being
used and power output in TUNE position., This null represents a SWR of 1:1. A meter

reading of 200 — 300 P'A indicates the SWR is in the 1.5:1 to 2:1 range.

Best results will be obtained if the C, trimmer is not detuned more than 1/2 = 1 turn
from its preset position called for in the antenna tables., If a null cannot be obtained
with each trimmer, change coil tap one turn at a time until both trimmers null. Be
sure to return trimmers to preset position to begin tuning sequence after changing tap

position.

After tuning each channel in this manner, replace back plate over trimmers and check
each channel again and readjust if needed. Return TUNE/NORMAL switch to NORMAL
position and replace cover over TUNE/NORMAL switch., TR-M is now ready for

operation.
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ANTENNA: &35 WHIP
y ( 5hakespe]a\ce‘ g acw) f turns CCW shown
Turn trimmers CW until snug, then pre-set number of tur
in parenthesis next to trimmer number.

USING THE ANTENNA COUPLER ON 52 OHM ANTENNAS

1-

Antennas are available which have a 52 Ohm impedance over a narrow band of

Cc should have a minimum voltage rating of 3 kV.
frequencies in one or more of the HF bands (4, 6 or 8 MHz). These antennas can

i ld have a minimum
Capacitors used in parallel with Cp and Cg trimmers shou

| 3.
i 00 V.
be fed with 52 Ohm coax and still retain use of the coupler for operation on a separate . Paking 6F 0 . f coil next to the 50 Ohm output receptacle.
4. Count turns for coil tap from end of c
antenna on the 2 MHz band . Referring to figure # 5, connect the lead from the . ) COIL TAP
FREQUENCY Ga Cg Cc (TURNS)
SO-239 output receptacle to the pin terminal on the HF ANT terminal. Connect . (kHz)
the antenna coupler input lead to the pPin terminal on the Power Detector PC board, 2000 - hii i
AB00, as previously outlined (center of toroid). . s — R
22060 § T
The HF antenna can now be fed with 52 Ohm coax with the ground connection to the . 2400 iy o = ks
ground system made at the antenna base. The antenna used on the 2 MHz band — —_—
n 2600 =
should be connected to the MF ANT post as usual . |
N 2.800
The use of the antenna coupler with these antennas will allow a better match to be I| P
. L. : . 3600 il
obtained under varying installation conditions, plus they can be made to operate NOT
#205C2)| # 307(1) J /3
over a wider frequency range than normal. 4000 Sl
# 305 (/2) | #.307 (1) 3’5";& /6
To set up the coupler for use with these 52 Ohm antennas, refer to the table showing 4 20 0
F 705 ()| # 307 (1) | WeT /9
~OMmponents and coil tap positions for matching 52 Ohm antennas on the HF bands, 4_ 4 0 o USED
#3505 (1] |#3040) | AT 3¢
L200
#as (1] 304 (1) | 40T 3]
b500
) ‘ (/ vor
32 00 #305(//2.) #302(/) USED 37
#3705 (1/%)| # 302(1) | weT 37
8 500 UsSED
#3085 (18)|#302(1) | NOT 38
8 800 i
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Goo>] DRAKE
E panve I o
LEAD IN: on =
ANTENNA: 23" 1y, p LEAD IN: &' “"”"’_";7 . ?EIE:NQPEQ;J%& Lj;/;;) =
o S ane
1 T(rs }’i"‘z:ﬁi‘a&i i?‘)) th t ber of t CCW 1. Turntrimmers CW until snug, then pre-set number of turns COW shown
. Turn trimmer until snug, then pre-set number of turns show .
in parenthesis next to trimmer number, . . inparerthesis next o Srper numbe: F3KV.
o
2. Cg should have a minimum voltage rating of 3 kv, P Ogsbdiicromn minimu”: Vozaie r:ﬂ:i trimmers should have a minimum
8. Capacitors used in parallel with C, and Cg trimmers should have a minimum . 8. Capacitors used in parallel with Ca B
rating of 500 V, rating of 500 V. to the 50 Ohm output receptacle,
e
4. Count turns for coil tap from end of coil next to the 50 Ohm output receptacle. . 4. Gount turns for coil tap from end of coil next to
COIL TAP
FREQUENCY & s - COIL TAP FREQUENCY Gia Cg Cc (TURNS)
(kHz) A B C (TURNS) . (kHz)
2000 — . - - . 2000 . — o A
R2.00 — = — — n R s .
24060 et — — — 2400 .
Kb o0 - o e e L6000 s
2 8 00 - i, o e 2600 — S
3000 —te e T - 3000 — . 0 e
#305 () | # 307(1) | NoT 2/
- #307(1) | HoT UsSED
4000 sl e USED /7 400 R
: #, \ 357 (/ , L2
4200 7305 ()| #a0701) | 72T /9 4200 F05(%) VSED
: #* ( NoT
NOT Hapelv. Z07(1) 2, 4-
2400 ||Fz0500) | #2010) | yeen | 2 4400 sz N ;jf_o
Joz.(1) 35
- / )
6200 ||#35O) | wapany| o7 | 2o 4200 ||F3050) us;
NO
wor # ) | #2020) | v5ep L2
6500 || Ts0) | #s040)| i, | 33 6500 ||7305C)
, = #205(14)| #204(1) | 300pF | 34
52060 #305(15)| T3040) | Soo.F| 34 E200 05 (14)
: /iy )| #3040 300 pF 35
B500 || #us(5)|TH0401) | Soopf | 3¢ ' 8500 || #s(’%) z
) ps(r4 ) a4 300,0-; IS
5800 "505(1%)| #30401) | S00pF| 3 8800 Ls(14) ) 1
» SoE
= 4D =
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ANTENNA: A3 wi 1P ’
: LEAD IN: /A2 ¢«
(Shoke speare 7 272) 223

1. Turn tr*imme:r‘s CW until snug, then pre-set number of turns CCW shown
in parenthesis next to trimmer number,

2. Cg should have a minimum voltage rating of 3 kV.

8. Capacitors used in parallel with Cx a :
nd Cn trim Fici
rating of 500 V. A B mers should have a minimum

4. Count turns for coil tap from end of coil next to the 50 Ohm output receptacle

FR(.[;;QHL;;ENCY & cq co C(_?L LR*NF.Q;D
2000 #fj*jof? *3201) | Yo 4
2200 ||l wanen | 22, | 4
2400 ﬁif; (pi) #320) | pseo /T
b0 téﬁ;ﬁj # 3/2(/) Nb?sTED 30
2800 || "X y5120) | s | 30
3000 fffgﬁ? #312(1) 3};;0 ¢4
7000 ||#soscu)| 12500 dseo | 22
7200 || #305(%) ”jﬁijﬁﬁ Vaes | 24
2400 ||7305(4) ﬁ"&;? ver | 27

6200 ||#30s0,) |72 s 3¢

cs00_|[#sesel|[ 7= | 57

8200 ||#30804)| 73e2c) | 200pf | 23
8500 #305(/%) #3504(1) 200pf | 34

8800  |[Fs(rz)| # 3040)| 200pf | 35
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ANTENNA: 50 LONG W/PE LEAD IN: ZNCLUDED /N S0

. Turn trimmers CW until snug, then pre-set number of turns CCW shown

in parenthesis next to trimmer number,

. Cg should have a minimum voltage rating of 3 kV.

. Capacitors used in parallel with Cp and Cg trimmenrs should have a minimum

rating of 500 V.

. Count turns for coil tap from end of coil next to the 50 Ohm output receptacle,

e [ o | o | o |TWE
2000 |[h5 rzen | 0, | 7
2200 ﬁ‘?ﬁ? #220) | Vel , /&
2400 '#,f;’aifoy;] #30)| Yein | 24
2.(,00 i‘?ﬁ}ﬁ #320) | ‘peo | 32
2500 |t #3m0| bits | 40
3000 f?ﬁfﬁ? #3/2(1) Zﬁ; 5 | 9
tog0  ||7oestn| ot | vsen | 27
42 00 # 305(%) ﬁfz‘;jg} sl N
4.40( # 05 (%) ﬁiﬁ:ﬂ 2’22 5 | 84
& 200 #305 (1) #304()) | 200 pf | R4
500 #305(1) | # 30401)| 2005F | 3/
8200 #3055 #HF04U)| Sopf | A8
8500 #20s(1s)| #3040) S0pf | AT
8200 || #us0)| #3041)| S0pF | 30

- 15 -
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ANTENNA: 15 LONG WIRE

« Turn trimmers CW until snug, then pre

LEAD IN: /NCcLUDED /N 757

in parenthesis next to trimmer number,

2. Cg should have a minimum voltage rating of 3 kv,

. Capacitors used

rating of 500 Vv,

in parallel with Ca and Cg

—set number of turns CCW shown

e on | oo [ e [
2000 f‘gigf:;) *3201) | s 70
2200 ||"2E0, T 24
2400 ||"3E%N wgue) [ 2oT T £,
2600 i‘;ﬁ{ﬁ! #3070)| Herp §8
2800 fjﬁﬁj";’ #3670)| ern | &3
3000 ’Ff;gg;%f) #307(1) é/zvso:D ¢8
P #.305()2) #éoo ‘; :‘2 Soopf | 29
4200 #308(%) ﬁ‘?oi,f}c So0pt | 3/
4400 #505( 1) Z&foﬁé Soopf| 33
6200 || #3050) |#30401)| Joopt | 28
68500 || 7B3080) |#3040)| /00 pF | 28
£200 #305(15)| #304U) | fo0,r | 34
500 #3085 (15)| #30401) | Joo, £ | 3¢
8800 || #sps(5)| 7304(1) | Jogpf| 38

16 -
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trimmers should have a minimum

. Count turns for coil tap from end of coil next to the 50 Ohm output receptacle,

Ni
..
i
1y
|
LD
.
L]
1]
11
1]
L
1
] ]
1]
[1]
1]
7l

ANTENNA: 50 -

| D)

LEAD IN: FED L /rk CORX

in parenthesis next to trimmer number.

rating of 600 V.

2. Cg should have a minimum voltage rating of 3 kV.

Turn trimmers CW until snug, then pre—-set number of turns CCW shown

Capacitors used in parallel with Cp and Cg trimmers should have a minimum

Count turns for coil tap from end of coil next to the 50 Ohm output receptacle,

ol o | e | oo |WE
4000 #3050 #z000y | 7000F | 34
4100 #305Cn)| #304(1) | T00pF | 3¢
4200 #305(%) | #30401) | Toopf | 34
4300 #3305 (p)| #304(1) | 700pF | S¢
4400 #0s(h)| #304¢1) | 700pF | 3 ¥
4500 #305(%)| #3040)| Teopf | 34
4200 #25(/) ’f";"o’;ﬁ) Soopt| 3¢
6400 || #ameen | T | suopf | 3¢
6600 #2305 (1) f?j;;) Soopf| 36
E400 ||#us(s)| #3020) | 3754 | 37
8600 || *#ns(+%)| %020)| 375, | 37
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ANTENNA: 23" LOADED wpr/p

LEAD IN: /2" LEAD N

(SHA KESPEAPE #2208 3 )

- Turn trimmers CW until Snug, then pre-set number of turns CCW shown
in parenthesis next to trimmer number.,

2. Cg should have a minimum voltage rating of 3 kv,

. Capacitors used in parallel wit

rating of 500 v,

. Count turns for coil tap from end of coil next to the 50 Ohm output receptacle,

w1l e % | % | T
2000 ij\foﬂfﬁ 20| Gy | s
2200 ﬁ?;j:f) #3120) | Jsep 25
2400 fjﬁcﬂfﬁ) #320)| Jser | 4o
2600 #,[z%";g‘;) #3010) | yeen | 5O
2800 “ff.‘;jﬁ’;’ 72000) | Veen | 52
2000 ”:%ﬁ? "20)| Yeeo | 74
4000 / A
4200 NOT EF&OMM.FDEOI
Y900 || € $
6200

6500 \ J
8200 || Fasgy)| *040 | o T 2y
8500 ||"Bos(1s)|# 30401) els | 28
5800 | [#7055)| TI04UN | Ao S




