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GUARANTEE

sunair Electronics warrants eguipment supplied under contracts
DOT-CG~13,790A and DOT-CG~23,413~-A for a period of one (1)
year after delivery in accordance with ASPR clause, 7-105.7

31 March 1969, Rev. 1l.

sunair Electronics will replace or repair {(at Sunair's
discretion) any defective component(s) provided that the
failure is within the terms of this warranty and is not due
to damage, misuse, improper installation or unauthorized
modification or repair.

PRECAUTIONARY NOTICE SEMICONDUCTOR DEVICES/INTEGRATED
CIRCUITS

This equipment contains semiconductors/integrated circuits;
See Page 4-1 before attempting to service.






SECTION 1

1. GENERAL DESCRIPTION.-

1.1 General.~ The AN/SRC-42(V) system is a six channel, 50
watt or 125 watt PEP single sideband and compatible AM
radio set covering the frequency range of 2.0 to 8.0 MHz.
It is designed to be installed upon Coast Guard vessels
equipped with standard whip antennas and powered from
13.2 VDC or 26.4 VDC batteries. The system is composed
of the following items:

{a) Receiver~Transmitter Unit, Radio (RCVR/XMTR);
RT-1099/SRC~42 (V)

(b} Power Amplifier-Antenna Coupler (PA/CPLR);
AM-6560{(P) /SRC-42(V} (50W or 125W)

(c) Handset, H-189/GR

(d} Loudspeaker, University MM-2

{(e) Installation kit
(aa) Power Cable 15 feet (Connector installed on

1l -end)

(bb) Loudspeaker Cable 10 feet (Connector installed
on 1 end)

{(cc) Interconnect Cable 25 feet (Connector installed
on 1 end) :

(dd) RF Cable 25 feet (Connector installed on 1 end)
(ee) Mounting Bracket, RCVR/XMTR
{£f£) Connectors for (cc) and (d4)

1.2 Specifications.-

(a) Frequency Range: 2.0 to 8.0 MHz
(b} Channels : 6 Single Freguency Simplex
(c) Input Power : Positive or Negative ground
Receive (Oven on) ——————-
4 amps at 13.2V
2 amps at 26.4V
Transmit 2 tone 700 Hz and 2300 Hz
{Oven on)
125 watt module (99603) (50W Avg.)
20 amps at 13.2Vv
10 amps at 26.4V
50 watt module (99595) (20W Avg.)
12 amps at 13.2V
6 amps at 26.4V



(d)

(e)

(£)

Environmental : Temperature -30°¢ to +50°C
.Altitude -~ Not applicable
Humidity: 95% at 50°C for 48 hrs.

Transmitter : 125 watt module
50 watt module

{(aa) Frequency Stability ~—-=w-—-
(bb) Operating Modeg —-——=—mmm—cu_

(cc) Harmonic and Spurious
Suppression —==—e———————n

(dd} Audio Frequency Response —-

{ee) Intermedulation Distortion-

(f£) ALC meem e

(gg) Lower Sideband Suppression-
(hh} Output Impedance —-~——w—mw-
{(ii) Hum and Noise Suppression -
{ij) Endurance

125 watt =

50 watt —meee— i ——— e

Receiver
(aa) Freqguency Stability —-———=w-
(bb) Sensitivity =—-—m—me—mme

(cc) Selectivity —=———mmmmmeo_

AME: 125W PEP
5B: 125W PEP
AME : 50W PEP
SB: 50W PEP
+20 Hz
A3J (Carrier 40db
below PEP)
A3H {Carrier -3 to
—-6dk below PEP)

61db below avg. power
measured at antenna
coupler output.

2.1 kHz minimum at

the 6db attenuation
points. Lower 6db
point less than 400 Hgz.
Not more than 25db
below mean power,

Legs than ldb increase
in output power for
10db increase in

audio input. :

At least 50db below PEP.
50 ohm resistive,
40db below PEP

1/2 hr. 2 tone at S50W
averadge with ambient
temperature of 60°C,
4 hrs. 2 tone at 20W
average with ambient
temperature of 25°C,

20 Hz

AM 6db S/N 2uv

SB 10db S/N 2uv

AM: Between 5 and 8
kHz 6db not more
than 30 kHz 60db

SB: Between 2.1 and
2.5 kHz 6db
Not more than
7.5 kHz 60db




(dd)

(ee)

(££)

(gg)

(hh)

(i1)

(33).

(kk)

(11)

Spurious Attenuation ===—-—w-

Audio Response —————————=—=

Audio Digtortion —=—m—wewew

Squelch —m=mmm—

NOLSE LiMiter e o mmm o o —

Intermodulation (A3J Mode) -~

Cross Modulation (A3 Mode)-

Not more than 10db
increase in audio
output from 10 to
500,000 uv input.
Not less than 60db
(including I.F. and
images)
Minimum 6db bandwidth
2.1 kHz; lower 6db
bandwidth less than
400 Hz,.
AM & SB: Not more
than 5uv input for
5 watts output (16
ohms)
Not more than Suv
input for 10 mw
output (1000 ohms)
AM & SB: Not more
than 10%
5W
Not more
than 5%
10mw
AM & SB: Signals
greater than
15uv shall
break maximum
squelch setting.
Shall reduce impulse
noise in audio output.
2 tone input 700 Hz
& 2300 Hz; 50 to
500,000 uv input, IM
products must be 25db
below each tone of

‘audio output.

Audio output not more
than 10db less than
rated output for the
following:

Desired signal=20uv;
Undesired=1,000uv
Desired signal=2,000uv;
Undesired=100,000uv



(g)

(h)

{mm) Desensitization (A3 mode)-~

Size

RCVR/XMTR 10"x8"x4%" LWH
PA/CPLR, 15"x14"x4%" LWH
Weight

RCVR/XMTR, 11 1lbs
PA/CPLR, 23 1bs

(Desired signal No
modulation fo
Undesired signal 30%
modulation 1 kHz fo
* 15 kHz)

Receiver output must
not decrease more
than 8db for undesired
signal of 10,000
microvolts.

(Desired signal 10uv
30% mod. 1 kHz fo;
Undesired signal no
modulation 2 MHz to
8 MHz excluding %15
kHz of fo.)



RT-1099/SRC-42 (V) AM-G550 (P) /SRC-42 (V)

[5G0

Figure 1-1 SYSTEM COMPONENTS







SECTION 2

1. INSTALLATION.-

1.1 Equipment Layout.- See Figures 2-2, 2-3, 2-4 and 2-5
for installation details.

1.1.1 RCVR/XMTR.-Mounting details for the RCVR/XMTR are
shown in Figure 2-2. The RCVR/XMTR must be mounted
in its cradle with the cradle attached to the boat in
a convenient location for operation. All controls
for system operation are located on the RCVR/XMTR
front panel including the connector for the handset.
The cradle is designed for overhead, deck, or bulk-
head mounting and will allow tilting the RCVR/XMTR in
10 degree increments.

1.1.1.1 Grounding.- A grounding stud (Figure 2-4) is supplied
on the rear of the RCVR/XMTR. This should be connected
to the vessel ground system by the most direct route
using a number AWG 16 or 18 wire.

1.1.1.2 Interconne&tion.- Figure 2-4 shows the system
interconnection details, All necessary cables and
connectors are supplied for installation with the
exception of the wires required for grounding. The
interconnect cable and r-f cables are supplied with
one end unterminated. After location of the RCVR/XMTR
and PA/CPLR in the vessel it will be necessary to
install the connectors on the cables in accordance
with Figure 2-5.

1.1.2 PA/CPLR.- Mounting details for the PA/CPLR are shown
in Figure 2~3. The unit is designed to be mounted to
any flat surface in any plane by bolting the four ears,
which are welded to the case, to the surface with 1/4
inch studs.

NOTE

The antenna coupler must be final tuned

after installation. It is therefore necessary
-that it be installed so as to allow removal

of the top cover.



1.1.2.1 Grounding.- A grounding stud (Figure 2-4) is
supplied on the rear of the unit. Connect a ¥12AWG
wire to the stud and secure the other end to the
vessel ground by the most direct route. It is
extremely important to provide a low impedance r-f
ground to obtain adeqguate radiation efficiency from
the antenna. If the vessel is constructed of metal
simply bolting the PA/CPLR to the metal structure or
skin is sufficient. However if the vessel is of wood
or fiberglass construction it will be necessary to
connect the PA/CPLR grounding stud to all available
metal such as engines and ground plates and these in
turn should be connected to an externally mounted
ground plate which is in contact with the water.
Failure to provide an adequate r-f ground will radically
change the antenna coupler tuning and will also result
in reduced radiation efficiency and poor communications.

1.1.2.2 1Interconnection.- Figure 2-4 shows the interconnecting
cable details. The power cable can be connected directly
to the ships battery as the input cable is fused in the
PA/CPLR. If a breaker is used it must be 15a for 13.2VDC
or 7.5a to 1l0a amps for 26.4VDC for 50 watt operation.
For 125 watt operation, the breaker should be 25a for
13.2VDC operation and 10 amps to 15 amps for 26.4VDC
operation. Due to voltage loss the maximum power cable
length from the ships battery to the PA/CPLR must not
exceed 15 feet for a 13.2VDC system and 25 feet for a
26.4VDC system. In general, the power cable should be
as short as possible. The antenna terminal is located
on the front panel and should be connected to the antenna
with insulated antenna wire type MIL-W-6370 or equal. The
lead length from the terminal to the antenna should not
exceed 12 inches for optimum efficiency. Additionally
the wire should not run in close proximity to and parallel
to any metallic object. If it is to pass through a
metal skin it should be dressed at right angles to the
metal surface. The lead in wire is a portion of the
antenna and extremely high r-f voltage will be present,
80 it is necessary that the wire be as short as possible
and dressed and installed correctly.

1.2 Adjustments After Installation.- Check that all cables are
installed and the antenna connected in accordance with
Figure 2-4.

T
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SPEAKER
MM-2

FRONT PANEL

| FRONT PANE SPEAKER o
AM-6580(P)/SRC-42 CABLE-3  RT-1099/SRC-42 AND CONTROLS :
206 'PZ 2 S )
ANT COUPLER OUTF’UT - ‘ | SPEAKER OUTPUT
2J4| . 2P4 | |
ANT COUPLER IN -
JUMPER CABLE-4 -
205) w4 fdﬁ__._._>
XMTR 80 OHM QUTPUT | 77 2p5 |
211 L 2PI Pl il ,
~~ CONTROL CABLE-! ™~ [ RCVR/XMTR H-189/GR
203] \,2P3 COP3 . {143 | , HANDSET
PA/CPLR RF CABLE-2 > I EXCITER OUTPUT
202| . 2p2 RCVR INPUT
SHIPS POWER “ | SHIPS POWER-5

SHIPS GROUND

' —J,__{D 26.4 VDC (NOM)

13.2 VDC (NOM)

SHIPS GROUND

‘i,,_.,‘

- power +-

prevent excess line loss.

‘NOTES

CONTROL CABLE - Supplied with connector, Pl (ITT Cannon
CA~-06R24~288), on one end, 25 feet long. The other end
cut to length and connector attached to cable, Cable
consist of. 18 conductors, shielded, and conn@ctor has 6
gspare pins.

. R.,F. CABLE - RG~58/U supplled with cxlmp type waterproof
' BNC for RCVR/XMTR end,

25 feet 1ong,_

Cut to length and
attach standard BNC connector ‘ L

SPEAKER CABLE - Consist of 2 coﬁdactdrs'Shiéiaéd‘lo feet

long with 2J2 (ITT Cannon CAO6R-14S-2P) attached to oné
end. Cut to length and ground shield to ships ground
Connector has two spare pins.

JUMPER CABLE - 3 inch RG-58/U with standard BNC connector
on each end. No installation requ;red. :

SHIPS POWER - Important - Check tag on AM—GSGO(P) to
determine correct voltage to use (13.2 VDC or 26.4 VDC).
If no tag on AM=6560(P), check power supply wiring before
turning unit on. Cable consist of 2 #12 AWG wires,
shielded, 15 ft. long. Connector 2P2 (ITT Cannon CAQG6R=-
18-118) installed on one end. Connect white wire to ships
{plus) and black wire to ships power - {minus).
Always make ships power cable as short as possible to
Ground shield to ships ground.

‘ FIGURE 2-4

SYSTEM INTERCONNECTION DETAILS

2-7/2~8
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{(a) Remove the screws from the top cover of the unit,
ungnap the side catches, and remove the cover.

NOTE

Coupler must remain in approximate same
position with the same ground wire and
antenna lead in wire lengths. Channels
5 and 6 were not used in the original
equipment.

(b) Connect watt meter between RF output, 2J5, and
Coupler Input, 2J4.

(c} Apply power to radio set by turning on power switch
on RCVR/XMTR front panel.

(d) Set channel switch to the highest freguency (chan. #4)

(e) Adjust the gain control on the PA module, 2A3, to
maximum counterclockwise position.

{(f) Key transmitter with key switch, 281, located in
PA/CPLR. '

(g) Turn gain control on PA clockwise to get 5 to 10
watts for tuning. Check wattmeter for reflected
power. ‘

(h) TIf reflected power is greater than 1 watt, use
screwdriver or tuning tool and tune L4 and C4,
located in antenna coupler enclosure, for minimum
reflected power. It is normally necessary to
alternately tune L4 and C4 for minimum reflected
power, :

(1) TIf the reflected power cannot be reduced to 1 watt
or less it will be necessary to move the tap on air
dux L7 or change the capacitor, C7, C8, C9, or C1l0,
which is connected across the input padder capacitor.

NOTE
Variable inductance, L1-L6 increases when the
slug is turned clockwise and input padder -
capacitance increases’ when turned counter
clockwise. Therefore if a dip on the watt-
meter is being approached (minimum reflected
power} and the variable component. (I, or C)
reaches a minimum or maximum the fixed component
L7 or C7~-Cl0 must be changed,



2-10

(3).

(k)

(1)

{m)

(n)

(o)

(p)

(q)

(x)

(s)

(t)

(u)

To change the air dux tap (L7) or input capacitor
(C7-C10) remove the cover from the coupler module.
Set variable L to minimum inductance (max counter
clockwise position)

If the tap is to be changed unscrew the correct
channel number tap and with wattmeter reading
reverse power, key transmitter.

Touch tap to air dux turns and secure to tap that
shows minimum reflected power. (Do not short two
turns together) ‘

Replace cover and alternately tune variable L and
C for minimum reflected power.

NOTE
The effective inductance of the air dux
may be changed when the cover is replaced,
it may therefore be necessary to try
several different taps that will vield
the best tune when the cover is replaced.

If the minimum reflected power is approached when
tuning the variable capacitor and the inductance

has been optimized the input capacity must be changed.
Change input capacity by moving the appropriate
channel jumper wire to one of the four capacitors
C7-C1l0 and securing to the selected capacitor stand-
off post.

Replace cover, key transmitter and tune L and C

for minimum reflected power. ‘

Turn the gain control on 2A3 clockwise to set the
output carrier power to the desired level.

When minimum reflected power is achieved note forward
power, which should be 12 to 15 watts for 50 watt
PEP (40 to 45 watts for 125 watt PEP).

If forward power is not correct, slightly tune L and
C to achieve correct power and recheck reverse power
for less than 2 watts.

Repeat above procedure for each active channel in
the radio set, preceding from the highest channel

to the lowest channel.

Replace top cover by snapping the catches and
tightening the screws.

T
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1.2.3

(v) Re-install PA/CPLR and secure mounting bolts to
the four mounting ears, if it has been removed.

System Check.- After the antenna coupler has been

- tuned to the antenna there are no further adjustments

that must be made before releasing the radio set to
operating personnel. A system check as detailed in
Section 3 should be made to insure that the radio set
is fully functional. Refer to Section 4 Maintenance,
if problems are encountered.






1.

1.1

1.3

SECTION 3

OPERATION. -

Introduction.—- The AN/SRC~-42 radio set is designed

to provide voice communications between Coast Guard
vessels, and other ship and shore stations operating
in either the single sideband (SSRBR) or double sideband
mode (AM). Veoice input into the transmitter is via
the H~-189 handset connected to the front panel and audio
output is received into the H-189 handset receiver.
Additional audio output for the 16 ohm loudspeaker is
connected to the rear panel connector, 1J2. The loud~
speaker audio is switched "on" or "off" by the front
panel mounted "Speaker" switch.

Precautions.~ The radio set cannot be damaged by
manipulating any of the controls on the receiver/transmitter
front panel. The following procedure should be followed
in order to achieve optimum communications.

(a) When transmitting speak at a normal voice level
with the microphone held approximately 1/2 inch
from mouth.

{b) Set sguelch control only when traffic is not being
recelived in order to avoid missing subsequent calls
at a lower signal level.

(c) Allow fifteen minutes for the oscillators to
stabilize before transmitting.

Operating Instructions, AN/SRC-42(V) Radio Set.-
{(a) To energize Radio Set place RCVR-OFF-XMTR/RCVR
switch in XMTR position.

NOTE

Amber "POWER ON" light is illuminated.
Allow 15 minutes warm up time for Xmtyr
frequency to stabilize before Transmitting.

(b} Set degree of Front Panel illumination desired
with YLLUMINATION control. The degree of
illumination of the XMTR and "POWER ON" lights
may be mechanically adjusted by turning their
lenses.



{c)
(d)

(e)

(£)

(g)

(h)

(3)

Select desired Channel with CHANNEL select control.
Turn SQUELCH and NOISE LIMITER controls full C.C.W.
Adjust AUDIO LEVEL control to desired speaker/
handset output listening level.

NQOTE

Speaker may be secureé with SPEAKER ON/OFF
switch.

Front panel meter indicates relative level
of received signal.

If desired the receiver may be squelched (silenced)
by slowly rotating SQUELCH control C.W. when no
signals are being received. Set SQUELCH control
just to the position where receiver noise is
silenced.

NOTE

Sgquelch should not be set higher (C.W.)
than necessary as a weak signal may not
break the squelch.

The NOISE LIMITER control may be adjusted if desired
to reduce background noise (Static) by rotating
control C.W. while signals are being received.

To transmit press Push to Talk (PTT) switch on
handset and speak in normal voice level, directly
into the microphone. The microphone should be

held approximately 1/2 inch from lips.

NOTE

Front panel meter will indicate relative
Xmtr power output when transmitting.
Red XMTR light is illuminated when transmitting.

Transmit function of the Radio Set may be secured
by placing RCVR-OFF-XMTR/RCVR switch in RCVR position.
To secure the Radio Set place RCVR-OFF-XMTR/RCVR
in the OFF position.



SECTION 4

SEMICONDUCTOR DEVICES/INTEGRATED CIRCUITS - PRECAUTIONS

Semiconductor devices can be damaged by transients, capacitive
leakage currents, resistive leakage currents, and static
discharges, which would have no permanent effect on electron
tubes. Hence body static must be discharged, and external
grounds and AC lines must be disconnected to eliminate ground-
return paths, before touching semiconductor device terminals
with hand tools, or especially with soldering guns or irons
(element windings have high capacitance to ground).

To avoid transients, never unsolder transistors, diodes, or
other semiconductor devices, nor remove them from plug-in
mountings, without first de-energizing sources of element
voltages.

Installation with reversed leads, also polarity reversal of
supply voltages, usually results in serious degradation or
failure.

Do not test any integrated or microelectronic circuit device
without carefully observing input/output limitations and other
applicable precautions. The minute semiconductor junctions
are easily damaged, making it necessary to discard the entire
device,

Before attempting to use ohmmeters for circuit tracing where
semiconductor devices (especially transistors) are involved,
or for semiconductor device testing, take the following
precautions:

Beware of destructive high currents often present on
low-ohm ranges.

Beware of voltages on high-ohm ranges which may be in
excess of rated breakdown voltages of transistors, diodes,
etc,

Determine ohmmeter internal battery polarity present on the
test leads (usually the reverse of the marked polarity,
which applies only to the voltage or current ranges of
multimeters). '



Heat sinks are often at above-chassis—ground potential, hence
precautions should be taken to avoid shock and possible short-
circuits. Do not introduce obstructions to air flow in the
vicinity of heat sinks; loss of cooling capacity can result in
overheating with resultant failure of semiconductor devices
mounted on the heat sink.

.1.

ffheory of Operation.-

Figure 4-1 is a functional block diagram of the AN/SRC-42(V)
System. The Receiver/Transmitter (RCVR/XMTR) RT-109%/
SRC-42(V) is contained in one enclosure and the Power
Amplifier-Antenna Coupler (PA/CPLR) AM-6560(P) /SRC-42(V)

'is in a separate chassis. The RCVR/XMTR contains the.
- entire receiver and the exciter portion of the system.

The PA/CPLR contains the system power supply, R.F. power
amplifier, ALC (2A5) and the antenna coupler.

Receiver/Transmitter (RT-1099/SRC~42(V).

The RCVR/XMTR is shown pictorily in Figure 6-8 and 6~1
and the complete chassis wiring diagram is Figure 6-8.
The complete receiver is included in the RCVR/XMTR unit
and consists of modules 1Al1, 1A3, 1a4, 1A6 and 1A7. The
exciter portion of the RCVR/XMTR unit consists of 1aA2,
1A3, 1A5, and 1A7. Note that two modules are shared by
both receiver and exciter. These are 1A3, the filter
module and 1A7, the oscillator- oven module. Location
of the RCVR/XMTR modules is shown in Figure 6-1.,

1.1.1 Chassis Items.-

i.1.1.1 Connectors.-

1.1.1.1.1 Control (1J1).-

Input power and control lines are brought into the RCVR/
XMTR on 1J1. Three D.C. voltages are required for the
RCVR/XMTR; 44V, 14V and 10 volts. These voltages are
supplied by the PA/CPLR unit, which contains the entire
power supply module (2A2). The control lines from the
RCVR/XMTR to the PA/CPLR are six (6} channeling wires,
PTT line, ON-OFF and AM select. Control lines from the
PA/CPLR to the RCVR/XMTR are ALC and METER Drive, Two
separate grounds connect the RCVR/XMTR and the PA/CPLR

-modules together. These are 44V return and signal ground.
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1.1.1.1.2 RF Input-RF OQutput (1lJ3).-
Exciter output and receiver input are brought into the
RCVR/XMTR via 1J3. Input is switched between 1Al for
receive and 1A5 for transmit by relay 1K1, the TR relay.

1.1.1.1.3 . Audio Outputs and Inputs.-
Two audio outputs are provided. The 5 watt (16 ohms)
output is on pin A of 132 with the return on pin C.. The
10 milliwatt audio for the H-189 (1000 ohms) is on pin
B of 1J4 with the return on pin A. The audio input
from the H-189 handset is on pin D of 1J4.

1.1.1.2 S8witches.~

1.1.1.2.1 RCVR-OFF-XMTR/RCVR (1S81).-

- This switch controls all the power on the unit. When
181 is toggled to the RCV position, the circuit path is
completed between pin X and W of 1J1 and the ON-OFF
relay in the PA/CPLR is energized, turning on power to

' the power supply. With 181 in the RCVR position, the
PTT line is not connected to the handset PTT line and the
transmitter cannot be keyed from the handset. However,
when 181 is toggled to the XMTR/RCVR position, the hand~
set PTT line is connected to the.PTT line going to the
PA/CPLR unit and the transmitter can be keyed on from the
handset. '

1.1.1.2.2 SPKR ON-QFF.-
This switch, 182, controls the audio to the speaker. When
152 is in the ON position, audio is supplied to pin E of
1lA6 and the 5 watt amplifier delivers power to the speaker.
When 152 is in the off position, ho audio is delivered
to the input of the 5 watt amplifier. R1, 680 ohms,
terminates the audio transformer when the speaker is off.
This action prevents changes in the handset audio when
the speaker is turned on or off.

1.1.1.2.3 Switch Wafers.-
There are five switch wafers controlled by the channel
select switch. Wafer S3A is the AM control function and
can be connected to make any or all six channels AM.
S3B is the channel control wafer and supplied 10VDC to the
channel oscillators in 1A7 and thus determines the
frequency of operation. Wafer S3C is a grounding wafer
that controls the selected channel in the PA/CPLR unit.



A ground is supplied by S$3C and the wafer in the PA/CPLR
will turn until the open seeking wafer is on the correct
channel. 83D and S3E switch the input and output of
1A8, the RCVR/XMTR low pass filter.

1.1.1.3 Controls.- ,
Four controls are located on the front panel.  These are
Audio Level, Sguelch, Noise Limiter and Illumination.
The audio control changes the level of audio applied to
pin R of 1XA6. The Noise Limiter control supplies from
0 to 10VDC to pin P of 1XA4. Squelch action is obtained
by supplying a positive voltage to pin U of 1XA6. The
brilliance of the panel illumination light is controlled
by the illumination control.

1.1.1.4 Indicating Lamps.- :
Three lamps are employed in the RCVR/XMTR. DS1 is the
panel illumination lamp (red)} and is controlled by the
illumination control. DS3 is the "ON" amber lamp that
indicates when the unit is on. DS2 is the "XMIT ON"
{(red) lamp illuminated when the transmitter is keyed on.
DS2 and DS3 brilliance are controlled by dimmable lamp-
heolders,

1.1.1.5 Relay 1Kl.-
Relay 1K1 is the Transmit-Receive (T/R) relay and performs
the following functions:
a)  Switches 10V from receive circuits to transmit circuits.
b) Switches 14V from receive circuits to transmit circuits.
¢) Switches R.f£. 'cutput of RCVR/XMTR from 1Al to 1A5,
d) Switches USB select line from receive to transmit.

1.1.1.6 Meter.-
The meter is used to indicate relative receive signal
strength and relative transmit power output. During
receive, the meter is driven from pin E 1XA4 and will
read near full scale with an input signal of approximately
30 microvolts. In the transmit mode, the meter reads near
full scale with 125 watts PEP output.

l.1.2 Modules,~

4-6
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1.1.2.1 Filters, R.f. Amplifier and Balanced Mixer (1Al).-
(Figure 6-1a Schematic Diagram)

1.1.2.1.1 Input Filter and AGC-2.-
The R.f., input comes in on pin U and passes through
the input filter (L2, L3, L4, L5 and associated
capacitors) and through Tl to the signal gate of Q3.
AGC-2, a delayed AGC, is accomplished by diodes CR1,
CR2, CR3 and CR4. These diodes are used as variable
resistors and attenuate the input signals for high
signal levels to prevent overdriving the gate of the
R.f. amplifier. AGC-2 action is accomplished by current
passing through CR1, CR2, CR3 and CR4 when Q2 begins
conducting. The input filter is a 50 ohm band pass
filter with cutoff frequencies of 1.7 MHz and 9.0 MHz
and has a 35 db stop band rejection.

1.1.2.1.2 R.f. Amplifier, AGC-~2 and Output Filter.-
The signal applied to Gl of the 3N141 (Q3) is amplified
and stepped down in T2 to the second band pass filter.
Q3 has approximately 10 db of gain. AGC-2 is applied to
G2 of the amplifier (Q3) via R9. RY9 is driven from the
AGC detector and amplifier located in 1A4. The gain of
Q3 is reduced when the AGC-2 voltage decreases. It
should be noted that AGC-2 is amplified and delayed in
Ql and Q2 before it is applied to the diodes CR1l, CR2Z,
CR3 and CR4. The output filter consists of 1.6, L7, L-10
and L1l and associated capacitdrs. It also has a 35 db
stop band rejection with cut off frequencies of 1.7 and
9 MHz- but has a 500 ohm impedance. The output of this
filter is fed to Gl of Q4 and 05, the balanced mixer.

1.1.2.1.3 Balanced Mixer and Oscillator Filter.-
The signal applied to Gl of Q4 and Q5 is mixed with the
channel oscillator which is applied through T4. The
input signal range is 2-8 MHz while the oscillator
frequency range is 12.7-18.7 MHz. The I.f. frequency
is 10.7 MHz. It should be noted that the mixer is
balanced to the input signal; both signal gates are
driven in parallel. The oscillator gates, G2, are driven
180° out of phase by T2. A high-pass filter (L8 and
L9 and associated capacitors) is used between pin D,
channel oscillator input, and the input to T4. The



purpose of this filter is to prevent carrier oscillator
(10.7 MHz) from entering the balanced mixer. A balance
adjustment, R19, is used to balance 5.35 MHz (% IF) and
eliminate this spurious response. The output of the
balanced mixer is tuned to 10.7 MHz by C44 and T3.

T3 is a stepdown transformer used to match the output

of the balanced mixer to the input of the 10.7 MHz filters
located on 1A3.

1.1.2.2 Filters and Switching (1lA3)} .-

(Figure 6-3 Schematic Diagram)
This module contains the USB filter and the AM filter.
The AM filter hasg 6db bandwidth of 5 to 8 kHz and a 60db
bandwidth of less than 30kHz. The USB filter has a 6db
bandwidth of 2.1 to 2.5 kHz and 60db attenuation points
of less than 7.5 kHz. The AM filter is used on receive
only and the USB filter is used on receive in USB receive
and in transmit on AME and USB. Therefore, some means
must be provided to switch the filters into the signal
path. The switching between transmit and receive is
accomplished by diodes CR1 and CR2 on the input and
transistors Q3 and Q4 on the output.

For the transmit condition, 10V{T) is applied to pins

S and D of 1XA3. Also, USB SEL voltage is applied to

pin R of 1XA3. (The USB filter is ALWAYS used during

the transmit nicde). 10V(T) applied to pin S gates on
diode CR2 wvia R1l, R4 and Q2 base. That is, DC current
flows through these components and creates a low
resistance path for the transmit input applied to pin U.
The cathodes of diodes CR1 and CR2 are connected together
and, since no 10V(R) voltage is applied to pin M of 1XA3,
diode CR1 is reversed biased, the REC INPUT is blocked
from the base of Ql. Also, since no AM voltage is applied
to pin L of 1XA3, Ql base to collector presents a low
impedance to the signal path and any input to the AM filter
is effectively shorted to ground via C5.

The XMIT INPUT passes through R1, CR2, R4, Q2, R8 and C7
to the input of FL2, the USB filter. The output of the
USB filter passes through Cl5 and CR6. CR6 is gated on
by the USB SEL line voltage causing DC current to flow
through R10, R11l, CR6 and R13 to ground. CR5 is reversed
biased (cutoff) by the DC voltage on the cathode of CR6.



- (No AM voltage is applied). The transmit signal passes
from the cathode of CR6 through R16, through Q4 and C21

to the output on pin C of 1XA3. Q4 is an emitter follower
that is turned on by 10V (T) applied to pin D. This
voltage passes through CR7 and R19 to the collector of Q4.
03 base to collector junction is a low impedance because
there is no 10V(R) applied to pin M. Cl8 effectively
shorts to ground any signal that might appear on the

base of Q3.

During the receive mode, CR1 is turned on and CR2 is
reversed biased; Q3 is condtcting and Q4 presents an AC
short to the input. The selection of either AM filter
or USB filter is accomplished as follows:

AM Selection.~ The AM line, pin L, has voltage applied
and causes diode CR3 to conduct. This action turns on QI1,
allowing the receive gignal to pass through Q1 to the
input of the AM filter. Q2 effectively shorts out the
input to the USB filter because no voltage is applied

to the USB SEL line. The AM voltage also gates on CR5
while CR6 is reversed biased.

USB Selection.- The USB line, pin R, has voltage applied
and CR4 gates on Q2. The receive signal is applied to
the input of the USB filter while Q1 effectively shorts
out the input to the AM filter. Diode CR6é is gated on
While CR5 is reversed biased.

For transmit, the signal path through the filter module

is as follows: The signal enters on pin U, passes through
Ccl, CR2, R4, Q2, R8, C7, USB filter, Cl5, CR6, Rl6, Q4,
C21, and pin C. For AM Receive, the signal path is as
fellows: The signal enters on pin T, passes through C2,
CRrR1, R3, Q1, R7, C6, AM filter, Cl1l4, CR5, R15, Q3, C20,
and pin B. For USB Receive, the signal passes through

pin T (Receive input), C2, CR1l, R4, Q2, R8, C7, USB filter,
Cl5, CR6, R15, Q3, C20 and pin B. The selection of either
AM filter or the USB filter is accomplished by the AM
voltage (pin L) or the USB select voltage (pin R). These
voltages are generated by switching circuitry located on
1A5. This circuit ig arranged so that USB select voltage
is always present on transmit. (See Table 4-1 for AM-USB
SEL operation).



1.1.2.3 I.F. Amplifier and Noise Limiter (1A4).-

(Figure 6-4 Schematic Diagram)

1.1.2.3.1 I.P. Amplifier.-

The I.F. amplifier consists of Ula, UlB, ULC, UlD, U2a,
U2B, U2C and U2D. These are all individual transistors
housed in two integrated circuits (I.C.), Ul and U2.

The signal is fed to UlA and UlB where it is amplified.
The collector of UlB is resonanted to 10.7 MHz by L1

and C8. UIC is an emitter follower used to drive the
second amplifier, U2A and U2B. The collector of U2B

is also tuned to 10.7 MHz. The output of U2B is coupled
to the AGC detector, CR3 and CR4 via C31 and U2C. The
two I.C. amplifier produces approximately 75db of gain.

1.1.2.3.2 Noise Limiter,-

The noise limiter consists of C27, €32, CR1l, CR2, Ql1,

Q2 and associated circuitry. Diodés CR1 and CR2 are

shunt clipping diodes and are allowed to conduct by a
variable bias voltage supplied through R26 and R36.

This bias voltage is controlled by the noise limiter
control on the RCVR/XMTR panel. . CR1 and CR2 are used

to ¢lip noise spikes that occur in the I.F. output and
cause AGC voltage to be generated. AGC voltage reduces
the gain of Ul and U2. Clipping these noise spikes will
cause the receiver gain to be higher and noise will be
reduced. A sample of the positive noise gpike is obtained
at the cathode of CR1l and fed through C21 to the base of
Ql. Q1 and Q2 are connected as a schmitt trigger and
positive pulses applied to the base of Q1 appear as
positive pulses on the collector of Q2. These positive
pulses cause Q3 to saturate and short out the noise pulses
coming from the product detector via R46 and C37. This
effective "noise blanking"” reduces the noise spikes more
than could be obtained with only shunt limiting diodes.

lfl.2.3.3 AGC Detector and Amplifier.-

=Y
i

10

The D.C. voltage output from CR3 and CR4 (AGC detector)
is amplified in U2D and used to reduce the gain of Ul and
U2. The emitter of U2D is coupled through CR5 and R39

to R6 and CR6. As the signal input increases, a positive
going voltage on the emitter of U2D reduces the current
in UlB and U2B and drastically reduces the gain of the
I.F. amplifier. The output of U2D (emitter) is coupled

AT

anlli



to U3C via R40 and is used to drive the meter to indicate
~receive signal strength. A delayed AGC-2 is developed by
dividing the output of U2D in R54 and R53 and driving the
base of U3E. This AGC~2 voltage is used to reduce the gain
of the R.F. amplifier, located in 1Al. Transistor Q4 is
used to drive the squelch circuit, located on 1A6. The
positive going AGC voltage from pin 10 of U2 drives the
base of Q4 positive. The emitter of 04 also rises pasitive,
causing the squelch drive line to increase in a positive
direction. This action causes the squelch to break.

1.1.2.3.4 Product Detector.-
The product detector consists of U3A, U3B, and U3D and
associated circuitry. In the AM mode, the circuit performs
as an amplitude detector, that is, R50 limits the current
through U3B. In the USB mode, 10.7 MHz is applied to pin
9 of U3D and the collector load of U3B is reduced to 3.3k
(via R49 and CR7) and product detection occurs.

1.1.2.4 Audio and Squelch (1a6).-
(Figure 6-6 Schematic Diagram)

1.1.2.4.1 Handset Audio Amplifier.-

~ The audio amplifier consists of transistors UlAa, UlB, vlc,
UlD, UlE, ULlF and UlG which are contained in integrated
circuit Ul. The output of the product detector (pin J
of 1A4) is fed to pin L of 1A6 and to UlA via C1. Ula
is an emitter follower to provide a high input impedance
to the product detector. The output of UlA is fed to the
audio control on the RCVR/XMTR panel and back to ULB via
C4. UIB, UIC, UlD and UlE are voltage amplifiers that
are used to drive the push-pull output pair UlF and UlG.
UlF and UlG are powered by the 14 volt line, via R12,
UlF .and UlG drive transformer Tl to provide the handset
audio output and the drive for the 5 watt audio amplifier,
Q5 and Q6.

1.1.2.4.2 Five Watt Audio Amplifier.-
Transformer T1 has two outputs, one low level (0-10
milliwatts) for the H-189/GR handset and a second high level
output to drive the 5 watt complimentary output Q5 and Q6.
Q5 and Q6 are powered by the 44 volt line via R14. The
impedance of the MM-2 speaker is 16 ohms- and requires a
large voltage to generate the required 5 watts output.



1.1.2.4.3 Sguelch.- : (

The" squelch circuit consists of Ql, Q2, Q3, Q4 and associated
circuitry. Q4, when saturated, silences the audio output
by removing the voltage from U1B, U1lC, UlD and UlE. Q4
is driven from Q2 and Q3, which are configured as a
schmitt trigger to achieve a sharp cutoff threshold.

Q2 and Q3 are driven by Q1, an emitter follower, from

R6, the maximum squelch threshold adijustment. R6 is
adjusted to set the maximum signal required to break the
squelch when the panel control is adjusted maximum clock-
wise. It is normally set so that a 15 microvolt input
signal will open the sguelch with the panel control
maximum clockwise. Q1 is driven by a positive going

‘voltage supplied by 1A4, pin M.

1.1.2.5 Oscillator-Oven (1A7).-

101‘205.1 Oven.‘“

(Figure 6-~7 Schematic Diagram)
The oscillator-oven module contains a proportional control
oven, a 10.7 MHz carrier oscillator and a channel oscillator,
plus switching diodes to select channel frequencies and
oscillator levels.

,/W‘\_

The oven used is a proportionally controlled oven and is
powered by the 44V line (pins P and R). The oven is housed
between the outer cover and the inner cover. When the oven
is first turned on, approximately .6A flows through the
heating coil. After the temperature inside the oven
reaches 75 to 78°C, the current reduces to .2 to .3 amperes

and a slow cycling process maintains the oven temperature
at 76°c & 2°C. \

1;1.2.5w2 Channel Oscillator (1A7A2).-

The channel oscillator amplifier consists of UlA, UlB,
UlC, ULlD and UlE (contained in integrated circuit Ul)

“and associated circuitry. The channel oscillator

amplifier is contained on a small plug-in circuit board
1A7A2, The input te the amplifier is the junction of
Cl, Rl and CR1-CR6. The oscillator ocutput is the emitter

.0f UlR, Oscillation occurs wvia UlA, UlC, UiD, R8, C&, C5,

Cl, Rl path; but only when the junction of R1l, Cl and CR6
is at a high impedance. The high impedance occurs only
when the crystal used is at its parallel resonance. The
crystals are selected and switched into the oscillator




circuit by R1-R6, CR1-CR6, and R7-R12. When 10VDC is
applied to pin J of 1XA7, current flows through R4, CR4
and R2 (on 1A7A2) and channel 4 crystal is selected.
Note R1-R6, CR1-CR& and R7-R12 are on 1A7Al PC board.
The crystals used are standard HC-6 and plug into
sockets. Frequency adjustment is accomplished by
trimmers C1-C6. : '

1.1.2.5.3 10.7 MHz Carrier Oscillator (1A7Al).-
The 10.7 MHz carrier oscillator is composed of Ql, Q2,
and Q3 and associated circuitry. This oscillator is
used in SB receive and in the transmit mode. Ql is
configured as a COLPITTS oscecillator, with Q2 as an
emitter follower to prevent load changes from changing
the frequency of the oscillator. The carrier oscillatoxr
is turned on by applying +10VDC to either pin B or pin
C of 1XA7. Pin B is used for the transmit mode and pin
C is used for 8B receive. It should be noted that when
+10VDC is applied to pin C for S.B. receive, diode CR10
is used to attenuate the 10.7 MHz output from Q3 emitter.
This action is required to prevent overdriving the product
detector and reduce stray I.f. pickup in the receiver.

1.1.2.6 Transmit Balanced Modulator, Audio ALC (lA2).-
- (Figure 6-2 Schematic Diagram)
This module contains the transmitter balanced modulator,
audio ALC and the circuitry for carrier injection for AM
transmit mode. ' '

l.1:2.6.1 Balanced Modulator.-
‘The balanced modulatoxr is an integrated circuit that
contains 8 transistors. The audio input is applied to
pins 1 and 4 while the 10.7 MHz carrier is applied to
pin 7. The carrier is balanced by R27. The double
sideband suppressed carrier output appears on pin 6.
This output is further amplified in Q1 and Q3. Q3, an
r.f. amplifier, has its collector tuned (L1, C9) to 10.7
MHz. The balanced modulator output is brought to pin J
of 1Xa2. '



1.1.2.6.2 Audio ALC.-

The output from the H~189/GR handset is fed to pin U of
1XA2. This output is .5-2 millivolts and must be amplified
before being applied to the balanced modulator. Transistors
UlE, UlB, UID and UlC are used as voltage amplifiers to
increase the level of the handset output. Transistor Q2

is used as a voltage detector and A.C. amplifier to keep
the audioc input level to the balanced modulator nearly
constant, The ALC action is accomplished by Q2 emitter
output cutting off UlE and reducing its gain. Also, diode
CR1l acts as a variable resistance and reduces the input
applied to ULlE base. R23 is used to adjust th@ 1nput

level to the balanced modulator.

'1.1.2.6.3 aM Injection.-

For operation in the A3H mode, carrier has to be inserted
after the USB filter (located on 1A3). R37, CR4, R38 and
associated capacitors provide a means of injecting carrier
for A3H operation. When 10VDC is applied to pin E (AM
select), diode CR4 conducts and 10.7 MHz is fed through
C26, CR4, R38 and C31 to pin B. R38 is a potentiometer
used to adjust the level of carrier inserted. The carrier
is inserted on 1A5 via pin S and R10.

1.1.2.7 Transmit Balanced Mixer, LPF and ALC Ampllfler (1Aa5).

(Figure 6~5 Schematic Diagram)
Module 1A5 accepts the 10.7 MHz lower sideband signal
from 1A3 and translates this signal to the proper output
freguency. 1A5 also contains the USB~AM switching circuitry.

1.1.2.7.1 Balanced Mixer

The balanced mixer consists of Tl, Ql, Q2, T2, andg
associated circuitry. 10.7 MHz lower sideband from 1A3
is fed to pin U, through R2 and to the primary of T1.

The secondary of T1 drives the signal gates of Q1 and Q2
in push-pull. The channel oscillator is applied to the
signal gates of Q1 and Q2 via the center tap of Tl. It
should be noted that the channel oscillator is applied

to both signal gates in the same phase where the 10.7

MHz lower sideband signal is applied in push-pull (180
out of phase}. Ll, L2 and agsoclated capacitors form a
low-pass filter to remove harmonics of the channel oscillator
before it is applied to the balanced mixer. The 10.7 MHz
lower sideband signal and the channel oscillator are




mixed together to produce the desired output UPPER side-
band signal. For example, if the audio modulating
signal is 1 kHz, the 10.7 MHz filter output will be
10.699 MHz. If the desired output frequency is 4048.500,
the channel oscillator frequency will be 14.7485 MH=z.
Mixing action in the balanced mixer would result in
14.7485 MHz=10.6990 MHz equals 4049.5, which is 1 kHz
higher than the assigned frequency. T2 is a broadband
transformer that copples the balanced mixer push-pull
output into the low-pass filter. R6 is a potentiometer
used to balance the mixer for noise and spurious products.

1.1.2.7.2 Low Pass Filter.~-.
L3, L4, L5, L6 and associated capacitors form a low-pass
filter to attenuate harmonics of the balanced mixer output.
This filter has a cutoff frequency of 9.0 MHz and has a
55db stop band rejection.

1.1.2.7.3 ALC Amplifier.-
The output of the low-pass filter is coupled to the drain
of Q8. ALC voltage is applied to the gate of QB and
reduces the gain. The ALC voltage is derived in the
PA/CPLR in 2A5, ALC detector and amplifier. Approximately
10db of gain reduction can be obtained in Q8 with maximum
ALC input.- - Q9, Q10 and Q11 are amplifiers that are used
to increase the level of the signal sufficiently to drive
the PA located in the PA/CPLR unit.

1.1.2.7.4 AM-USB Select .Switching.-

Transistors Q4, Q5, Q6, Q7, and associated components
are used for automatic generation of AM and USB select
voltages. These voltages are used in 1A3 to select
either AM or USB filters and for other functions in the
radio set. The AM SELECT line, pin P, is the line used
to condition the radio set for AM operation in receive
(A3) and compatible AM (A3H) in transmit. When 10V is
applied to the AM select line, the set is conditioned
for AM operation. When the AM select line is at 0 volts,
the set is conditioned for USB receive and USB transmit.
The USB select line, pin J, is controlled by Q6 and Q7.
With no AM select voltage, R17 supplies base voltage to
Q7 and the USB select line is near 10V. However, if 10
volts is applied to the AM select line, pin P, Q6 is



saturated, the base of Q7 is near ground and the USB
select line is reduced to near zero volts. During
the transmit mode, the USB select 11ne is always near
10V because Q5 is saturated by R15 and 10V (T). (The
USB filter is always used durlng transmlt) Q3 is a
switth used to ground the 10.7 MHz carrier insertion
when in the USB mode. .

Table 4-1 presents in tabular form the voltages generated
by Q5, Q6 and Q7.

PIN P PIN M PIN F PIN N PIN J
{AM SEL) 1ov Iov(T) AM USB SEL
10v Rec (aM) 10v 0 7.1V ov
10v Transmit (AM) iqv 10v ' ov 8.5V
ov Rec (SB) 10V 0 ov 8.8V
ov Transmit (SB) Clov iov . R AYS 8,5V

TABLE 4-1

1A5 USB SEIL AND AM VOLTAGES

1.1.2.8 Low Pass Filter (1A8) .-

1.2

(Figure 6~8 Schematic Diagram)

'1A8 is mounted on the rear of the channel selector switch

S3. This low pass filter has a 3.3 mHz cutoff and has
approximately 35db stop band rejection. It should be used
for all frequencies of operation below 3.1 mHz. It is
used to prevent spurious products at the output of the

PA (2A3), located in the PA/CPLR unit. Switch wafers

S3D and S3E switch the filter in series with 1A5 output.,
For frequen01es above 3.1 mHz, the filter is bypassed by
shorting between the contact positions on 83D and S3E

and removing the filter input and cutput from those
particular contacts. (See Figure 6-8 REC/XMTR Wiring

Diagram)

Power Amplifier-Antenna Coupler (PA/CPLR); AM~B6560(P) /
SRC~42 (V) .~

1.2.1 General.-

The PA/CPLR unit contains the power supply (2A2), antenna
coupler (2Al), R.f. power amplifier (PA) (2A3) (50 watt
PEP module or 125 watt PEP module), low pass filters

™~



{(2A4), ALC detector and amplifier (2A5) and connectors
and switches required for system operation. The unit
is shown pictorily in Figures 6-16 and 6-17 with the
schematic shown on Figure 6-15,

1.2.2 Connectors, Switching and Chassis Items.-

1.2.2.1 Connectors.-
Ships power is brought in on pins D and E (+) and pins
B and C (~) of 2J2. Pin A of 2J2 connects to the shield
on the input power cable. 2J1 is the control connector
and provides the connections from the PA/CPLR to the
RCVR/XMTR. The R.f. drive from the exciter is brought
in through 2J3. This connector also provides the receiver
input from the PA/CPLR to the RCVR/XMTR. The output of
the antenna coupler is 2J6. The 50 ohm input to the
antenna coupler is 2J4 while the 50 ohm output from the
PA is brought to 2J5. A small jumper cable is provided
on the panel to connect 2J4 and 2J5 together for operation.
All connectors are located on the front panel of the PA/
CPLR unit. = o '

1.2.2.2 Switching.-

1.2.2.2.1 Switch Wafers.- : : ,

- Switch wafer 282A is an "open-seeking" wafer that controls
the motor (M1l). The motor will revolve until there is
no longer a ground present. For example, if a ground is
placed on channel 3 wire in the RCVR/EXCTR, motor Ml will
rotate until a ground is no longer present on the motor and
282A wiper will stop on position 3. Switch wafers 2S2B
and 282C are used to select the low pass filter, 2A4.
Wafers 281A, 2S1B, 281C, and 281D are contained on the
antenna coupler module (2Al) and are not considered a part
of the PA/CPLR chassis items.

1.2.2.2.2 Antenna Tune Switch.-
281 is the antenna tune switch. It is a DPDT toggle
switch located on the motor bracket and is used to key
the transmitter on in the AM mode for coupler tuning.

1.2.2.2.3 Relays.-
Two relays are used in the PA/CPLR chassis. Both are
plug-in types and are easily replaced, 2K2 ig the motor
control relay. When it is energized by a ground presented
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by 252A, the motor M1l will run until the ground is
removed. 2K2 also interrupts the 14 volts to 2X1.

This action prevents the transmitter from being keyed

on while the unit is changing channels. When the ground
'is removed from 282A, 2K2 falls out and a short is

placed across the motor winding to provide a braking
action and prevent overshoot. Relay 2Kl is the T/R relay
and switches 14V to the PA and the coupler 50 ohm input
from the receiver to the PA output.

1.2.2.3 Capacitors.=-- .
Several by-pass capacitors are located on the chassis.
These are shown on the schematic diagram in Figure 6-15,
The large capacitor (1000UFD 75V) C6 can easily be replaced
by removing the hold down screw and the terminal screws.

1.2.3 Modules.~

1.2.3.1 Antenna Coupler (2Al).-
(Figure 6-15 Schematic Diagram)

This module contains the inductors and capacitors needed
.to match the transmitter 50 ohm output to the antenna
impedance. ©No soldering is required to change components
or to remove the module, should this be required. The
poles of 2S1A, 2S1B, and 2SI1C are all tied together and
are at a 50 ohm impedance level. 281A selects the channel
variable input capacitance (425-1260pf). If a larger
value of input capacity is required, wafer 2S1B selects
one of four possible values of fixed capacity (1000,
2000,3000,3900pf). 281C wafer selects the variable
inductor for a particular channel; L1 thru L6. The
other end of the variable inductors is provided with a
screw type terminal used to select the proper inductance
on L7. 281D is used to select a shunt output capacitor
for using the pi-network configuration. Three values
are available-~ 50, 100, 150pf. As stated previously, no
soldering is required. Also, storage post are provided
to store wires from 281C and 282D that are not used to
tie to a capacitor. In order to remove the coupler
module, the motor shaft must be removed and the four
screws that mount the coupler to the chassis.

1.2.3.2 Power Supply (2A2).-
(Figure 6~15 Schematic Diagram)



1.2.3.2.1 DC-DC Converter.-
The power supply is designed to operate from 13.2VDC,
+15% -20% and from 26.4VDC +15% -20%. Reverse polarity
protection is provided by CR2. If the improper polarity
(- on pin D and E of 2J2) diode CR2 will not allow X1
to pull in and the unit cannot be turned on. The ON-OFF
switch is located in the RCVR/XMTR unit and the ON-OFF
control lines are brought to pins W and X (2J1) and into
the power supply on pin C of 2XA2. When the ON-OFF
switch is turned to the ON position, current flows from
pin R 2XA2 (+), through K1, through CR2, to pin C
2XA2, to pin W, 2J1, through the ON-OFF switch in the
RCVR/XMTR, back through pin X 2J1 to the (-) side of
the input power. When K1 is energized, the negative
side of the ships power is applied to the emitters of
Q1l, 02, Q3 and Q4 and the DC-DC converter begins
operation. For 26VDC operation, the wiring of TB-A is
as shown in Figure 6~15. For 13.2V operation, the
black wire is moved to terminal 4, the white wire is
moved to terminal 2 and the white-orange wire is moved
to terminal 3. The white and black wires are connected
to the collectors of the switching transistors and when
they are moved to terminals 4 and 2, respectively,
transformer Tl is connected for the proper volts per
turn on the primary for 13.2V operation. The white-
orange wire, when moved to terminal 3, shorts out the
current limiting resistor, R2, for the ON-~OFF relay.
The DC-DC converter uses four transistors, Q1, Q2, Q3,
and Q4. Q1 and Q2 switch one side of Tl primary and
Q3 and Q4 switch the other side. The parallel transistors
share the current, resulting in better regulation for
heavy loads. Relay K2 is used to switch the base drive
to.the switching transistors to reduce the battery drain
in the receive mode. K2 also switches 44V to 2A3 in the
transmit mode. K2 is energized in the transmit mode and
increases the base drive for the heavy transmit current
load. R5, C3 and CRl comprise a starting circuit to
assure that the converter will always start to oscillate.

1.2.3.2.2 44 Volt Circuit.-
The 44 volt sgquare wave output from Tl is fed to CR1 diode
bridge for rectification. Capacitor Cl is a noise filter
capacitor. The 44VDC output is brought out on pins H and F.

=Y
i

19



Cé6 is a 1a£ge 1000MFd 75V capacitor located on the
chassis for filtering the 44 volt line.

1.2.3.2.3 14V and 10V Regulator.-
The 14V AC output from the converter transformer is
fed to CR2 for rectification to D.C. A .25 ohm resistor
is used to prevent large current surges from damaging the
bridge, CR2, The 14V output is taken from pin D 2XA2.
Q5 is connected as a series regulator. Zener CR3 keeps
the base voltage of Q5 constant so that the 10V output
does not change for varying load or input voltage. The
10V line is brought out on pin E, 2XA2.

1.2.3.3 PA Module (2A3).-
{(Figure 6-15 Schematic Diagram)

There are two PA modules, 50 watts PEP and 125 watts PEP,
that are designed to plug into the PA/CPLR chassis.
Operation of both modules is identical with the exception
of the power output capability. The input to the PA
enters the module on pin J and passes through a gain
control to the first stage, Ql. Ql is operating class
A and has voltage applied only during the transmit mode.
The collector of Q1 operates into Tl which is a broad-
band transformer. The secondary of Tl drives the bases
of Q2 and Q3 in push-pull. Q2 and Q3 are the drivers that
must supply the power drive for the output transistors.
T2 couples the drive from Q2 and Q3 into the bases of Q4
and Q5 for the 50 watt module or into the bases of Q4, Q5,
Q6, Q7, 08 and Q9 for the 125 watt version. The power
output is coupled to pin B in transformer T3. The 50
watt transformer has a-4t:5t ratio while the 125 watt
version has a 2t:4t ratio. The base bias for Q2 and Q3
is supplied from a resistive divider, R6é and R7. Diode
CR1 provides thermal compensation for the idle current
of Q1 and Q2. Base bias for the output transistors, Q4,
Q5, Q6, Q7, Q8 and Q9, is provided by CR2 and the resistive
divider, R1l4 and R12. No adjustments are required on the
PA module other than R1l, the gain control. This adjustment
is used to reduce output power for antenna coupler tuning.

1.2.3.4 Low Pass Filters (2A4).-
(figure 6~15 Schematic Diagram)
2A4 contains three low pass filters. L3, L4, L9 and
associated capacitors form the 3.3 MHz low pass filter
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which is to be used for frequencies below three MHz. L2,
"L5, L8 and associated capacitors comprise the 5.5 MHz low
pass filter. Frequencies from 3 to 5 MHz should be routed
through this filter. Frequencies from 5 to 8 MHz should
be routed through the 9.2 MHz low pass filter. The 9.2
MHz filter is composed of L1, L6, L7 and associated
components. The filters all have a stop band attenuation
of 52db and are used to reduce the harmonic output of the
PA. The input and output switching is accomplished by
282B and 282C, located on the PA/CPLR chassis. Changing
any particular channel to a different filter can be done
by moving the channel wires to the proper filter with a
screw driver. Soldering is not required.

1.2.3.5 ALC Detector and Amplifier (2a5).-
(Figure 6-15 Schematic Diagram)

The purpose of the ALC detector is to detect the peak
power output of the transmitter (50 ohm) and provide a
d.c. control voltage that can be applied to the ALC
amplifier in the RCVR/XMTR and keep the power output
relatively constant with changes of input audio and gain
variations within the system. Two ALC detectors are
used, one for AM operation and another for USB operation.

1.2.3.5.1 AM Detector.-
The AM detector consists of R2, R3, CR3 and associated
components. The R.f. output, pin 5 (2XA5) is divided
down and rectified in CR3 to generate a positive voltage
on the gate of Q2. This voltage is proportional to
average power of the carrier since CR2 serves to clip the
modulation peaks. R3 is an adjustment to set the level of
AM carrier output. The prime objective of the AM detector
and amplifier is to maintain a constant carrier. The
D.C. voltage applied to the gate of Q2 is amplified and
applied to Q4, the ALC output stage., When 10VDC is
applied to pin 4 (AM select line) R14 becomes the drain
load for Q2. This action is required to shorten the ALC
time constant for AM operation to prevent the USB peak
detector from causing downward modulation when operating
in the AM mode. Diode CR1l effectively shorts out any
R.f. input to the AM detector when operating in the USB
mode.



1.2.3.5.2 USB Detector.-
The USB detector consists of Rl, R4, CR4 and associated
components. Diode CR4 rectifies the AC voltage from
R4 and provides a D.C. voltage to drive the gate of Ql.
The D.C. voltage appiied to the gate of @l is proportional
to the peak R.f. voltage at the transmitter output. R4
can be adjusted to set the level of peak R.f. output
before ALC action begins. It should be noted that the
USB detector and amplifier is used in both AM and USB
modes. The gate voltage of Q1 is amplified and applied
to the base of Q4, the ALC output amplifier. Note that
in the USB mode, the ALC time constant is R16 and Cl2
while in AM the time constant is R14 and C12.

1.2.3.5.3 Meter Drive and Switching.-
The meter on the panel of the RCVR/XMTR is driven in
transmit by R6 and CR5 and brought out from pin E
(2XA5). Q3 is a switch that keeps maximum ALC voltage
on the transmitter during the receive mode. When the
transmitter is initially keyed on, the ALC voltage decays
slowly and prevents large transient voltages on the
transmitter cutput.

2, SPECIFICATION TEST PROCEDURES., -

2,1 General Information.-
The tests outlined in the following paragraphs should
be performed after equipment maintenance or periodically
to determine if the radio set still conformsg to the
specifications.

2.2 Test Equipment Reguired.-
(a) Frequency Counter, HP 5245L or equal
(b) Coaxial 50 ohm load, Bird 81B or equivalent
(c) Oscilloscope, Tektronix 543B or equivalent
(d) Signal Generator HP 606 or equivalent
(e) Watt meter Bird 43 or equivalent
(£) Audio Oscillator HP 200CD or equivalent (2 required)
{g) Attenuator, Kay 30-0 or equivalent
(h) VTVM Audio HP 400H or equivalent
(i} VTIVM HP 410-B or equivalent
(j) VOM, Simpson 260 or equivalent
(k) Audio Distortion Analysér HP 330C or equivalent
{1) Power Supply HP 6268A or equivalent



2.2.1 Receiver Test Procedures.-

Connect the AN/SRC-42 (V) and the required test equipment
as shown in Figure 4-1,

OSCILLOSCOPE DISTORTION Wi SUPPLY
“ANALYSER _ SIGNAL 13.2 VDG or
GENERATOR BLK 26.4VDC
AUDIO COUNTER
METER :
INPUT INPUT INPUT _
PROBE R. r.l QUTPUT
l . PA/CPLR
T i
. 242
SPEAKER
M I%g‘hm
RCVR/XMTR to2{ _ 248
1000 ‘ .
h . .
Y 144 1i3 : :
YA
1d1 . 2

FIGURE 4-2 RECEIVER SPECIFICATION TESY SET-UP

CAUTION

BEFORE TURNING THE UNIT ON, CHECK THE POWER SUPPLY
(2a2), 'TO DETERMINE THE PROPER VOLTAGE TO USE FOR THE
UNTT. IF THE 2A2 WIRING IS NOT INDICATED ON THE OUT-
SIDE OF THE PA/CPLR UNIT, REMOVE THE TOP COVER AND
CHECK THE TOP OF THE POWER SUPPLY OR THE WIRING OF
TB-A IN THE POWER SUPPLY.
{a) Turn unit on with the RCVR-OFF-XMTR/RCVR switch
on the front panel of the RCVR/XMTR.
Make sure switch is in the RCVR position (UP) as this
will prevent accidently keying on the transmitter with
the PTT line in the RCVR/XMTR unit.
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THE TRANSMITTER CAN STILL BE KEYED ON IN THEE PA/CPLR

WITH THE KEY SWITCH.

{b) Connect the H-189/GR handset or a suitable load
resistor to 1J4.

(c) Connect the MM-2 speaker or a suitable load resistor
to 1J2.
(See Figure 4-3 for a suitable Handset input/output
circuit).

H-189/GR

CONNECTOR NOTE: This. test set and the audio mixer test set shown

in Figure 4-5 are not supplied with the equipment
£ and must be fabricated locally. Both test sets
can be built in the same enclosure.

. 47K
o |—O)-XMIT aupio o AQQ -
XMIT KEY SW 150 ohen s200hm  AUDIO 0SC
¢ BT LiNE on how , b INPUT
L) )
B ~ 1000 ohm AUDIO
o’ OFF
(See Figure 4~3 for a suitable Handset
A é GROUND
1000 cha | input/output circuit).
¥

FIGURE 4-3 HANDSET INPUT—-OUTPUT CIRCUIT

2.2.1.1 Receiver Sensitivity Test.~

(a) Set Noise limiter and Squelch fully counter clock-
wise.
Select an AM channel.

(b) Connect audio meter to 16 ohm output, turn speaker
on and adijust meter to 3V scale.

{c) Set signal generator to proper frequency, 2 micro-
volts and 30% 1000 Hz modulation. Adjust audio
control until the audio meter reads 3.1 volts.



(4}

{e)
(£)

2.2.1.2
(a)

2.2.1.3

Remove the modulation and note signal to noise
ratio. (If out of specification see 3.2.1 Receilver
adjustments or 4.2.1.1 Trouble Analysis Chart).
Repeat steps a,b,c, and d for all AM channels.

For sideband channels, remove the modulation from
the signal generator and reduce the output to

1l microvolt, Adjust the audio output to 3.1

volts and adjust the signal generator freguency
until the meter peaks. Remove the signal generator
output from 1J3 and note the signal to noise ratio.

NOTE

ALI, CHANNELS CAN BE MADE S5IDEBAND BY REMOVING
THE WHITE VIOLET WIRE ON S3A, THE CHANNEL
SELECT SWITCH. THIS WIRE CAN BE REMOVED

BY UNSCREWING THE CONNECTOR. THE WHITE
VIOLET WIRE IS5 THE AM SELECT LINE.

Receiver Squelch Sensitivity.-

Ad-just the signal generator to the standard test
voltage (2 microvolits 30% mod. 1000 Hz for AM and
1 microvolt no mod. for sideband) and adjust the
frequency of the signal generator to maximum meter
reading. Adjust the squelch control fully clock-
wise. Increase the output level of the signal
generator slowly until the sgquelch breaks, ie, the
meter reads. The squelch should break below 15
microvolts for each channel. (If the sguelch does
not break at 15 microvolts or below, see 3.2.1.4)

Selectivity.-

Reset squelch control fully counterclockwise and
for AM channels adjust the output level of the
signal generator until the signal to noise ratio is
6 db. {(This should be approximately 1 microvolt).
Note the meter reading. Increase the output of
signal generator 6 db and increase the frequency of
the signal generator until the audio meter reading
returns to the original reading. Record this
fregquency. Decrease the frequency of the signal
generator until the meter reads the same as the on
frequency reading. Record this freguency. The



difference between the high frequency and the low
frequency is the 6 db bandwidth.

(b) Reset the frequency and output level of the signal
generator to obtain a 6db S/N at center frequency.
Note meter reading. Increase the output level of
the signal generator 60 db and repeat the procedure
of (a) above, that is change the frequency high and
low until the meter returns to the reference mid-
band reading. Record both high and low frequencies
and find the difference which is the 60db bandwidth.

(¢) For sideband channels, repeat the steps of (a) and
(b) above except use no modulation and adijust the
midband signal to noise ratio to 10db. (This level
should be approximately .4 microvolts).

{(d) If the 6db or 60db measurements are not within
specifications for either filter, the faulty filter
should be replaced. The filter is sealed and no
adjustments are required.

2.2.1.4 1/2 IF Spurious Response.-
(a2} Increase the output level of the signal generator
60db above the 6db S/N output on an AM channel.
Adjust the frequency of the signal generator to 5.35
MHz and note if the output is noticeable. If the 1/2
I¥ rejection is not within specification, see 3.2.1.3.

2.2.1.5 Audio Power Qutput.-

(a) Connect the audio meter to the 5 watt output

(b) Set audio meter to 10 volt scale.

(¢) Adjust the signal generator to standard AM gsignal
and adjust the frequency for maximum meter regponse.
Increase the signal generator output to five micro-
volts and adjust audio control on RCVR/XMTR for 8.9
volts. (This is 5 watts across 16 ohms)

(d) Audio distortion can be checked visually with the
oscilloscope or with the distortion analyser. The
distortion should be less than 10%.

(e) To check single sideband audio power output and
distortion use the same procedure except remove
modulation and adjust signal generator frequency
to yield 1000 Hz audio output.

(f) To check the handset audio output and distortion,
connect the audio meter to the 1000 ohm load and
set to 3 volt scale. Repeat the procedure for the.
5 watt test, but adjust the audio level to 3.2 volts.
(3.2 volts is 10 milliwatts across 1000 ohms.)



2.2.1.6
(a)

(b}

{c)

2.2.1.7
{a)

If either of the audio outputs does not meet
specification, refer to 4.2.1.1

Automatic Gain Control (AGC).-

Using same test set up as in 2.2.1.5, monitor either
audio output and increase the signal generator output
from 5 microvolts to 500,000 microvolts and note the
meter reading. The audio output should not increase
more than 10db from 10 microvolts to 500,000 micro-
volts. The waveform can be checked with the
oscilloscope or the distortion analyser. If there

is excess distortion of the audio output, see 4.2.1.1.
To check the AGC attack and decay time, the RCVR/XMTR
must be removed from the case and the AGC line

(LXA4 Pin C) monitored with an oscilloscope to read
D.C. voltage and 1 volt per division at 1XA4, Pin C.
With the signal generator output set to 500,000
microvolts, alternately connect and disconnect the
signal generator to the receiver input and note the
attack time and the decay time. The attack time

{(the time required for the AGC-2 voltage to drop

to near zero) should be less than 10 milliseconds.
The decay time (the time required for the AGC-2
voltage to rise to its no input signal value) should
be greater than .2 seconds.

The AGC threshold can be checked by observing the
level of on frequency input signal that causes the
front panel meter to deflect. This level should be

5 microvolts or less.

Noigse Limiting.-

Disconnect the signal generator and connect the short
jumper cable between 204 and 2J5 and reconnect 2J3

to 1J3. Connect a wire, clip lead or antenna to 236,
the antenna connector. Note the impulse noise,
Advance the noise limiter control clockwise and note
the reduction of noise on the meter. If the noise
limiter does not function, see 4.2.1.1 (An alternate
method of checking the noise limiter is to use an
impulse generator, such as Empire Devices, fed
directly into the receiver input.)



Transmitter Test Procedures.-

POWER
SUPPLY

13.2VDC o
28.4vDC

2.2.2
(a) Connect the AN/SRC-42(V) and the test equipment
as shown in Figure 4-4. Turn the RCVR-OFF-XMTR/
RCVR switch to the XMTR/RCVR position (down).
This will enable the transmitter to be keyed
from the RCVR/XMTR PTT line.
AUDIO AUD}O ' 50 ohm
SCILLOSCOPE
osc*™ 0sc™2 COUNTER ° L OAD
L |’_——J ke
‘AUDIO AUDIO ATTENUATOR
MIXER METER PROBE
INPUT WATTMETER
1Qdb
PAD XMIT
o l
RCVR/XMTR
OFF/.I PTT /O
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i

FIGURE 4-4 TRANSMITTER SPECIFICATION TEST SET-UP
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FIGURE 4~-5 'I"Y‘P‘icm.. AUDIO MIXER CIRCUIT WITH (0db PAD

The transmitter can be checked quantitatively using
the H-189/GR handset instead of the input-output
circuit as shown in Figure 4-4. However, the level
of the audio signal required to produce sufficient
modulation cannot be measured unless the input-
output test cable is used.

CAUTION

DO NOT CONNECT THE FREQUENCY COUNTER DIRECTLY
TO THE TRANSMITTER OQUTPUT.

2.2.2.1 Transmitter Power Output.-
(a) Turn unit on to the XMTR/RCVR position and allow a
15 minute warmup. Select AM channel, disconnect
one audio oscillator; and key transmitter with the
handset or the test set. (Note- unit may also be
keyed on, ALWAYS IN AM, with the test key, 281, in
the PA/CPLR unit). Note power output on wattmeter.
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Check all AM channels. With no modulation, the AM
power should be between 40 and 50 watts for the 125
watt module and between 17 and 20 watts for the 50
watt module. If the carrier power does not meet
specification, see 3.2.2.4, 3.2.2.5 or 4.2.2.1

2.2.2.2 Automatic Level Control.-

(a) Set channel selector switch to a SB channel. (See
note on page 4-25) Apply a two tone signal, each
tone equal, of 700Hz and 2300Hz. Monitor 1XA2 Pin
U and adjust audio oscillators for equal amplitudes.
Increase audio oscillator outputs until the meter
reads .0008 volts with the 10db pad in the circuit.
Note power output.

(b} Power output for the 125 watt module should be 50
watts. Power output for the 50 watt module should
be 20 watts.

(c) Switch out the 10db pad and the meter should increase
to .0025Vv,

(d) Note the power output reading. The output power
should increase no more than 1ldb for either power
output module. If the ALC does. not meet specifications,
see 3.2.2.4, 3.2.2.5, or 4.2.4.6.1

(e) To check the automatic level control on AM, select an
AM channel and apply 1500 Hz from one audio oscillator,
disconnect the other. Adjust the audio oscillator
level until the audio meter reads ,0008 volts.

Note the transmitter power output. (The transmitter
output should increase from approximately 17 watts
with no modulation to about 20 watts with modulation
for the 50 watt module. For the 125 watt module, the
power will remain essentially constant between no
modulation and modulation) Remove the 10db pad and
the meter should increase to .0025V. The output power
of either output module should not increase more than
1 db.

2.2.2.3 Modulation Requirements.~

(a) Disconnect the Handset input output circuit and connect
the handset.

(b) Key transmitter on AM channel and note the modulation
pattern on the oscilloscope. Talking in a normal voice
approximately 1/2 inch from the microphone should
produce solid modulation on the carrier.




{c)

2.2.2.4
{a)

2.2.2.5
(a)

2.2.2.6
(a)

(b)

Switch to SB channel. Normal speech should produce
peaks of 10 to 15 watts for the 50 watt module and a
sustained whistle should produce 35 to 50 watts, For
the 125 watt module, normal speech should produce
peaks of 20 to 30 watts and a sustained whistle
should produce between 70 and 125 watts.

Hum and Noise,~ :
Select a SB channel and connect the Handset Input
Output circuit to the handset connector. Apply a
two tone signal, 700 Hz and 2300 Hz, to the audio
input. With rated power output from the transmitter,
note the peak to peak oscilloscope reading. Remove
the audio oscillators from the audio mixer and note
the oscilloscope reading. The residual hum should
be at least 40 db below the rated output reading.

(An alternate method would be to use a HP 410B meter
instead of the oscilloscope). If this measurement is
not within specification, see 3.2.2.2

Audio Bandwidth, -

Select SB channel. Disconnect one audio oscillator
and reduce the level of the other to zero. Key
transmitter on and adjust the frequency of the
audio oscillator to 1000 Hz. Increase the level
until power output reads approximately 1/2 rated
output. {(Make sure output level is below the ALC
threshold, 10 watts for 50 watt module and 20 watts
for 125 watt module) Note reference power level at
1000 Hz and lower the audio frequency until the
power drops 6db. Note frequency. Increase the
frequency of the audio oscillator until the power
again drops 6db. Again note the frequency. The
difference between the high audio frequency and the
low audio frequency is the 6db bandwidth. The 6db
bandwidth should be at least 2.1kHz with the lower
frequency 6db point less than 400 Hz. If this
measurement is not within specifications, see
paragraph 4.2.2.1 of this section.

Frequency Accuracy and Stability.-

Remove all modulation; handset or handset input output
circuit.

Make sure carrier attenuator is inserted between
transmitter 50 ohm output and the counter. (A



suitable carrier attenuator is a series 4.7k 1/2
watt resistor followed by a 50 ohm 1/2 watt resistor to
ground)

(¢) Select AM channel and key transmitter. Note
frequency on counter. Check all AM channels.

Frequency should be within 20Hz of assigned
carrier frequency.

(d) Select SB channel, Insert 1000 Hz audio through the
handset input-output circuit into the handset
connector, 1J4. Key transmitter and note frequency.
The frequency should be the assigned carrier frequency
plus 1000Hz. Check all SB frequencies.

(e) The frequency of any SB channel can also be checked
by using the XMT KEY switch in the PA/CPLR unit.

When this key is turned to the transmitter on position,
the RCVR/XMTR is conditioned for AM operation.

(£} If any frequencies are not within specifications, see

© section 3.2.1.5

3. ADJUSTMENT AND ALIGNMENT PROCEDURES.-

3.1 General Information.-

(a) The RCVR/XMTR and the PA/CPLR units are designed for (
minimum variations in specifications. After the '
initial factory alignment and adjustments, no further
internal adjustments are required unless P.C. boards
are changed or operating frequencies are altered. If
the output power module is changed, internal adjustments
are required. Periodic adjustments and alignment
should be scheduled to insure peak performance of the
equipnent. '

3.2 Equipment Reguired.-
{a) Same as paragraph 2.2

3.2.1 Receiver Adjustments.-

(a} Remove the 10 screws holding the RCVR/XMTR front
panel to the case. 8Slide the chassis out of the
case. The chassis may be removed without removing
the three connectors on the rear of the unit. For
all receiver adjustments, it is recommended that

the signal generator be inserted at 133 rather than
2J5, ‘

3
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CAUTION

IF THE PTT LINE IS INADVERTENTLY GROUNDED WITH
THE SIGNAL GENERATOR CONNECTED TO 2J5, DAMAGE
COULD RESULT TO THE GENERATOR IF THE SET IS ON AN
AM CHANNEL OR ON A 5B CHANNEL WITH TRANSMIT AUDIO
DRIVE.

3.2.1.1 Mixer and IF Amplifier Tuning.=-

{a) Turn ncise limiter and squelch controls fully counter-
clockwise.

{b} Use the test set-up shown in Figure 4-2, except signal
generator can be injected into 1J3 instead of 2J5.

(¢} Select AM channel and adjust frequency of signal

" generator to the correct frequency and adjust the

output level (30% AM lkHz mod.) until a meter reading
is obtained,

(d) Adjust audio control to convenient meter reading
(3.1V across 16 ohms). Using an insulated alignment
tool adiust 1AlC44 for maximum meter reading. Continually
reduce signal generator to keep the same meter reference.
Make sure input signal generator level 1s kept below
the AGC threshold level approximately 5 microvolts.
The front panel meter will begin deflecting at AGC
threshold.

(e} Adjust 1A4C8 and 1A4C20 for maximum meter reading.
6db S/N should be approximately 1 microvolt.

3.2.1.2 1/2 IF Balance Adjustment.-
(a) Use the game test get-up as in 3.2.1.1
(b} Adjust signal generator to 5.35 MHz and increase the
output level until the meter reads. Adjust 1ALR19
for minimum output on the meter. Continue to increase
the signal generator output to cbtain the best
possible null.

3.2.1.3 AGC-2 Adjustment.-
{a) Use the same test setup as in 3.2.1.1
{b) Select AM channel and set signal generator to center
frequency and 2 microvolts with 30% 1 kHz AM modulation.
Monitor 1A17P1 {(Red) with VOM set to 10VDC scale.
Increase the signal generator output to 2000 Micro-
volts.



(c)
(d)

3.2.1.4

(a)
(b)

(c)

(4}

(e)

(£)

Adjust 1A4R53 until the VOM reads between 6.8VDC and
7.2VDC T

Note meter reading on the front panel should be
approximately full scale.

Internal Squelch Adjustment.-

Use the same test set-up as in 3.2.1.1

Check the 2 microvolt sensitivity on all AM channels
and the 1 microvolt sensitivity on all SB channels.
Using the audio meter output, determine which channel
has the least gain. That is, without changing the
audio control, note the channel that produces the
largest output with a standard input signal.

Select the channel with the least gain and adjust the
signal generator to center frequency. Turn the
squelch control fully clockwise.

Increase the output level of the signal generator until

~"the squelch breaks. If the level is less than 15

microvolts, adjust 1A6R6 counter clockwise until the
audio stops. If the level is greater than 15 micro-
volts, set the signal generator output to 15 micro-
volts and adjust 1A6R6 clockwise until the audio
starts. Recheck by reducing the signal generator
output to zero and slowly increasing to determine where
the squelch breaks. Several adjustments might be
required to set exactly to 15 microvolts,

Recheck all channels to determine if the squelch

breaks below 15 microvolts.

3.2.2 Transmitter Adjustments.-

Connect the equipment as shown in Figure 4-4. Remove

the white-violet wire from S3A wafer so all channels will
be conditioned for sideband operation. Note that all
channels can be keyed on in the AM mode by using the KEY
switch in the PA/CPLR unit.

3.2.2.1
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(a}

(b)
(c)

Carrier Balance Adjustment.-

Remove both audio oscillators from the input to the
audio mixer. :

Make sure the gain control on 233 is maximum clockwise.
Key the transmitter on with the switch on the handset
input output circuit or the PTT line.



(d) Adjust 1A2R27 for minimum output voltage on the
oscilloscope. (The HP410B meter may be used in
lieu of the oscilloscope.)

3.2.2.2 Balanced Mixer Adjustment
(a) Using the same test set-up as in 3.2.2.1, key the
transmitter on and adjust 1AS5R6 for minimum voltage
on the oscilloscope or the meter.
{b) Recheck carrier balance 1A2R27 and adjust both
adjustments for minimum output on the meter or
oscilloscope.

NOTE
Check the output voltage on all channels
and make final adjustment of the mixer
balance control, 1A5R6, on the channel !
that has the highest output voltage.
The output voltage on all channels
after balaricing carrier and mixer should
be less than 0.5 volts RMS on all channels.

3.2.2.3 Audio:Input Adjustment.-

(a) Make sure all channels are conditioned for SB
cperation; WHT-VIO wire removed from S3A. ,

{(b) Remove the coax cables from 2J3 and 2J5 and connect
them together with coax T or bullet. This bypasses
the PA/CPLR and terminates 1J3 with a 50 ohm load.

{c) Connect both audio oscillators to the input of the
audio mixer and set equal tones to 700Hz and 2300Hz
{use an oscilloscope to balance tones). Make sure
10db pad is adjusted properly to give a 10db increase
in audio level when the pad is shorted out. With
the 10db pad IN, adjust both audio oscillators until
the audio meter reads .0008 volts (Both tones egual).
Short out 10db pad and the meter should increase to
. 0025 volts.

(8) With 10db pad in (Minimum voltage on audio meter),
key transmitter on. ' i

(e) Observe waveform on oscilloscope Adjust 1A2R23
(audio input control) until the RCVR/XMTR output is
3 volts peak to peak on the oscilloscope. Check on
the highest frequency channel. Do not increase



(£)

(h)

(1)

audio input control clockwise more than encugh to
yield 3 volts peak to peak for the highest frequency
in the unit. If the audio input control is advanced
too far clockwise, the balanced modulator will be
over driven and distortion will result in the output.

‘Check the output of all channels and be sure all outputs

are at least 3 volts peak to peak. Note some flat
topping may occur on the lower frequencies but this is
satisfactory because no ALC voltage is being applied
to 1A5.

Short out the 10db pad in the handset input output
circuit. The output of the RCVR/XMTR unit should not
change more than 1ldb. (The audio AGC circuit on 1A2
should hold the modulator input nearly constant)

Unkey the transmitter. Remove one audio oscillator and
set the other to 1500 Hz and adjust the output level
until the audio meter reads .0008 volts with the 10db
pad in the circuit. Make sure PA/CPLR unit is still
bypassed; 50 ohm load on output of the RCVR/XMTR.

Key the transmitter on with the KEY switch in the
PA/CPLR unit. The unit is now conditioned for AM.
Adjust the AM injection control {1A2R38) until the
carrier is larger than the modulation and the
resulting modulation is approximately 80%. See

Figure 4-6.

SSB

AM

Figure 4-6

Typical 2 Tone SSB and AM Waveforms



3.2.2.4 ALC Adjustment (SSB).-

(a) Connect equipment as shown in Figure 4-4 and drive
PA/CPLR with RCVR/XMTR output.

{bY Make sure all channels are in the SSB mode (WHT-VIO

: ‘wire removed from S3A). Adjust 2A5R4 (SB ALC)
control maximum clockwise. This will result in
maximum power output. (No ALC voltage developed)

(c) Set channel selector to the highest frequency channel.

(d) Connect two tone (700Hz and 2300Hz) to input of
handset input output circuit and adjust to .0008
volts., '

{e) Adjust gain control on 2A3 to approximately 1/2
maximum clockwise,

(£} Key transmitter on and note wattmeter reading.
Increase the output power by adijusting the gain
control on 2A3 clockwise. Set the output power to
exceed the rated output power by 20 watts. See
Table 4-2.

Rated Module Wattmeter Reading 2A3 Gain Adjust. AM

PEP used for 2 equal tones with NO ALC Carrier

50 Watt 99595 20 Watts 40 Watts 17-20 Watts

125 Watt 99603 50 Watts 70 Watts 45~50 Watts
TABLE 4-2

Power Output for 50 Watt and 125 Watt Modules

(g) Adjust SB ALC control counterclockwise until rated power
is obtained.

(h) Check all channels on 8B and note power variation over
the frequency range. All channels should be within
1 db and a minimum of 50 watts for the 125 watt module
and a minimum of 20 watts for the 50 watt module,

NOTE

On some units, it may be necessary to increase

the gain setting on 2A3 and DECREASE the audio
input on lA2 to obtain the optimum ALC character-
istic. That is, if the gain. setting on 2A3 is

too low, the output from the RCVR/XMTR can distort
and flat-top before a sufficient drive level is
reached for the PA.



3.2.2.5

(a)

(b)
(c)

(d)

(e)

3.2.2.6

(a}

(b)
(c)

(a)

(e)

(£)
(g)‘

(h).
(i)

(1)

ALC Adjustment (AM).-

Connect WHT~VIO wire to 83A so all AM channels will be
conditioned for AM.

Remove all modulation from handset input output circuit.
Key the transmitter on AM channel and adjust 2A5R3

(AM ALC) counter clockwise until proper AM power is
obtained. Check Table 4-2. Check all AM channels

for the proper output power.

Use one audio oscillator and adjust the frequency to
1500Hz. Adjust the output level to .0008 volts. Key
transmitter on and note power output and wave shape.
The power output should increase slightly when
modulation is applied.

Reduce the level of the audio oscillator and make sure
that the level of the carrier is greater than the
level of the modulating sideband (80% modulation).

See ¥Figure 4-6. If the level of the carrier is less
than the level of the modulating sideband, re-adjust
lA2R38 to the correct level.

Re-check all AM channels with single tone modulation
and SB channels with 2 tone modulation.

Oscillator Adjustment

Slide RCVR/XMTR case forward to the front panel and
allow 1 hour warm up with the unit closed.

By pass PA/CPLR unit; terminate 1J3 with 50 ohm load
Slide RCVR/XMTR case back approximately two inches
and turn unit upside down to adjust oscillator trimmers.
(See Figure 6-8.)

Monitor 10.7 MHz carrier output with counter between
1XA7-pin D and ground.

Key the transmitter on with the test key in the
PA/CPLR. Adjust the 10.7 MHz trimmer capacitor for
10.7 MHz plus or minus 1 Hz,

Remove the counter from the 10.7 MHz output and
monitor the RCVR/XMTR output on 1J3.

Select channel one and adjust the trimmer for the
channel freguency plus or minus 2 Hz.

Repeat for each channel.

Recheck carrier oscillator frequency on pin D of
1XA7. Re-adjust if required. Make sure carrier
ogcillator is within plus or minus 1 Hz.

Re-check all channel frequencies.



(k) Secure all variable capacitor rotors with several
drops of Polystyrene Q-Dope or Glyptol.
~{1) Close RCVR/XMTR case to front panel and allow 1/2
hr for sealant to harden.

4, TROUBLE SHOOTING AND REPAIR.-~
4,1 General Information.-

4.1.1 When the RCVR/XMTR is removed from the case, a visual
inspection should be performed to check for broken wires,
loose or shorted contacts or damaged componentsg. The
top and bottom cover of the PA/CPLR unit may be removed
for maintenance.

4.1.2 Malfunctions in the RCVR/XMTR may be isolated quite
rapidly by the substitution of circuit boards. However,
if no spare boards are available, a general signal tracing
procedure in conjunction with the trouble analysis charts
may bé used. Once the faulty circuit board has been
isolated it may be returned to Sunair Electronics, for
repair or the signal and DC voltage tables provided in
this section may be utilized to repair defective boards.
A P.C. card extender is provided in the maintenance kit
for use with PC Boards 1Al through lA6. 1A7, 2A2, and
2A3 may be serviced by use of the extender cables.

4.2 Test Eguipment Reqguired.-
(a) RF Voltmeter

H Model 410B, or eguivalent
(b) RMS Voltmeter H-

H

H

P

P Model 400L, or eguivalent
-P Model 608D, or eguivalent
P Model 200CD, or equivalent
(2)

(c) RF Signal Generator
{(d} Audio Oscillator

2
(e) Wattmeter (1l00W
: Element) - Bird Model 43, or equivalent
(f) Dummy Load, 50 ohms Bird Model 81B, or eguivalent
(g} Oscilloscope. Tektronix Model 543B, or
equivalent

{(h) Multimeter 20K ochms/
volt Simpson Model 260, or equivalent



4.,2.1 Receiver.-

All the receiver circuitry is contained within the RCVR
XMTR. The input signal to the receiver is routed from
the antenna through the antenna coupler, through 2A4,
133, 1K1 and to pin U of 1Xal. A
receiver failure could be caused by a component located

through 2K1,

in the PA/CPLR unit.

by using 1J3 as the signal input.

4.2.1.1 Receiver Trouble Analysis Chart.-

Symptom

No audio output
on any channel,
AM or S5S5B

Probable Cause

Squelch control set
to guiet receiver.

Internal squelch
control 1A6R6 not
adjusted properly

No 10V or 14v

No 44v (Will effect
5 Watt output only;
Handset would still
function)

Channel oscillator
defective

Defective relay
1K1

Defective audio
control 1R2 or
squelch control 1R3

Defective switch 182
{effects 5 watt out~
put only)

All receiver tests can be performed

Remedy

Turn sguelch control
fully CCW.

Refer to paragraph
3.2.1.4
Check 222 in PA/CPLR

Check 2AZ2 in PA/CPLR

i

Check 1A7A2,replace
defective board

Replace relay

Replace defective
parts.

Replace switch




Symptom

No audio outputs
on some channels,
AM or S8SB

No audio output
on AM,SSB normal

No audio output
on SS8SB, AM normal

Probable Cause

Defective circuit
boards 1A1,1a3,1a4,
or 1lA6

Defective crystals
in channel
oscillators.

Defective channel
selector switch
wafer 183B

Defective diode
switching in
1a7A1

AM filter defective
on 1A3

Defective component
in lA3 AM signal
path

No .AM voltage
getting to 1XA3
pin L

10.7 Mhz carrier osc.
failed

USB filter failed
on 1A3

Defective component
on 1A3 in USB
signal path

Remedx

Substitute circuit
boards or trouble
shoot boards using
P.C. board voltage
charts.

Replace crystal (s).

Replace Channel
selector switch.

Use lA7 extender
cable and P.C.
board voltage
table.
Substitute new
1A7A1 board.

Replace filter or
173,

Trouble shoot and
replace bad component.

Defective component
on 1lAS USB SEL-AM
switching circuitry

Check 10.7 MHz
circuitry on 1A7Al
using 1lA7 extender
cable.

Replace filter or
143,

Trouble shoot and
replace part.



Symptom

Sensitivity low
(poor noise
figure)

Unable to meet
the requirements
of Paragraph
2.2.1.1

Low gain, unable
to meet rated out-
put. Paragraph
2.2.1.5

Unable to meet
selectivity
requirements of
paragraph 2.2.1.3

- Probable Cause

No USB SEL voltage
being -supplied to
1XA3 pin R.

13l defective

1A4 not tuned
properly

Low channel
oscillator injection

Faulty AM or USB
filter

1alC44 detuned on
1al

Defective 1A1l,1A3,
or 1lAd

FL1 or FLZ2 faulty
on 1A3

Remedy

Component failure
on 1lA5 in the AM-
USB SEL switching
circuitry.

Replace or repair
1AL

Adjust tuning
capacitors in
accordance with
paragraph 3.2.1.1

Check 1A7 Channel
oscillator output
against voltage

measurement chart.

Replace or repair
1A3.

Retune in accordance
with paragraph
3.2.1.1

Replace or repair
boards using module
schematic diagrams
and voltage tables.

Replace defective
filter.

,/“_\



Szmgtom

AGC defective,
audio output
increases
excessively

with an increase

of RF input signal,
or unable to meet
the requirements
of paragraph
2.2.1.6

Audio frequency
response does not
meet the
requirements of
paragraph 2.2.2.5

Audio output
distorted on
SSB, AM normal

Audio diétortion
present for AM
and S8SE modes.

Probable Cause

Inmproper adjustment
of 1A4R53

Defective components
on 1A4 or 1Al

Faulty FL1 or FL2
on 1A3

Defective coupling
capacitor on 1A6

Faulty transformer
1A6T1

10.7 MHz oscillator
Oor channel
oscillators off
frequency.

Transmitting station
off frequency.

AGC not functioning
properly

Distortion occurring
in 126

Remedy

Readjust in
accordance with
paragraph 3.2.1.3

Trouble shoot PC
boards using module
schematics and
voltage tables.

Replace filter or
1A3

Trouble shoot and
replace defective
part, )

Replace transformer

Adjust oscillator
frequencies in
accordance with
paragraph 3.2.2.6

Check 10.7 MHz
oscillator and
channel oscillator
to be certain.

Check adjustment
of 1A4R53. (Para-
graph 3.2.1.3)

Check operating
voltages and wave-
forms for 1Aa6.



Symptom

Unable to meet
1/2 IF rejection
of paragraph
2,2.1.4

Squelch inoperative,
will not squelch
when panel control
turned fully CW.

4.2.1.2

‘Probable Cause

Improper adjustment
of 1AI1RL1®

Defective sgquelch
control.

1A6R6 not adiusted
properly .

Defective squelch
circuit

Remedx

Adjust in accordance
with paragraph
3.2.1.2 .

Replace control.

Readjust in
accordance with
paragraph 3.2.1.4

‘Repalr using

schematic diagram
and voltage tables.
Replace entire
board 1as6,

Receive Mode-RCVR/XMTR Chassis DC Voltages.-

Figure 6-8 presents all the important test points for
the RCVR/XMTR as viewed from bottom of the RCVR/XMTR

unit.

Table 6~8 is a tabulation of all the chassis DC
voltages for the AM receive mode.
DC voltages are presented in Table 6-8.

The SB receive mode

It should be

noted that the only appreciable difference between these

two tables is the voltages present on the AM line and the
USB SEL line., No AC voltages or waveforms are shown for
the chassis voltage measurements.

4.2,1.3 Individual Module Voltage Tables.-

AC and DC voltages with waveforms are shown in Tables 6-1
through 6-12. Measurement conditions are given for each
table along with other pertinent notes. Each module
within the RCVR/XMTR unit may be checked individually by
the use of a signal source (RF signal generator or audio
generator) and the appropriate DC voltages. It should

be noted however that there two modules that provide
signals to other modules. These are as follows: 1AS
PROVIDES AM AND USB SEL VOLTAGE FOR 1A3 AND OTHER MODULES.
1Al PROVIDES CHANNEL OSCILLATOR TO 1A5. For example, if
1A5 is removed, there will be no AM voltage or USB SEL
voltage. Likewise, if 1Al is removed, no channel oscillator
will be supplied to 1A5.



4.2.2 Exciter.-
The exciter portion of the RCVR/XMTR unit is contained
on 1A2, 1A3 and 1A5 with 1Al supplying the channel
oscillator for 1A5. (A high pass filter on 1Al is used
to remove 10.7 MHz before the channel oscillator is
applied to 1A5). Figure 6-8 can be used to locate
all chassis test points. Tables 6~1 through 6-12 present
all the module voltages for the chassis and modules 1a2,
1A3, and 1A5. The measurement conditions are shown on
the tables. Exciter measurements can be made with 1J3
terminated with a 50 ohm load.

4.2.2.1 Exciter Trouble Analysis Chart.-

Symptom Probable Cause Remedy
No output on any No 10 Volts Check 2a2 10 .
channel, SSB or volt regulator.
AM
Defective carrier Check 1A7
or channel oscillator oscillator outputs.
Defective USB filter Replace filter
or 1A3
Faulty relay 1K1 Replace relay
Defective 1A2,1A3, Replace or repair
or 1A5 (Also, boards,
possible open in
channel osc¢. path
on 1Al)
No output on some Bad crystal in Replace crystal
channels, SSB or a7
AM
Faulty DC switching Replace 1A7 or
Oon one or more repair,.

channels on 1A7Al



Symptom

No output on S88B.
No modulation on
AM

AM Carrier normal

No carrier on AM
SSB channels
normal

Output on SS8B
without any
audio input

4.2.3

Probable Cause

Improper switching
on 1lS3B ‘

1A2R23 turned fully
CCW. :

Faulty component on

1A2 in audio circiit.

1A2R38 improperly
adjusted ‘

Defective component
in AM injection
circuit on 1AZ2
1A2R27 not adjusted

properly. Also,
1A5R6

Defective balanced
modulator on 1Az,

befective USB filter
on 1A3

Inmproper AM USB SEL
switching on 1AS5

Oscillator Oven Assembly.- )
The oscillator oven assembly can best be repaired or

Remedy

Replace channel
selector switch.

Adjust 1A2R23 in
accordance with
3.2.2.3

Replace board or
repair.

Adjust in accordance
with 3.2.2.5

Replace 1A2 or
repailr board.

Adjust potentio~
meters in accordance
with 3.2.2.1 and
3.2.2.2

Replace 1A2 or
repair board.

Replace filter or
1A3

Replace 1AS5 or
repair board.

checked by using the extender cable supplied in the

Remove the oven from the RCVR/XMTR unit
by taking out the four screws in the bottom of the chassis.
Connect the male portion of the cable into 1XA7 making

maintenance kit.

sure the key A on the connector is correct.

Turn the

oven assembly upside down and connect the female portion
of the extender cable to the connector on the oven.
Make sure pin A of the cable mates with pin A on 1A7.

P



4.2,3.1

Symptom

No 10.7 MHz carrier
output on RCVR

10.7 MHz normal
on RCVR but none
on XMIT

No 10.7 MHz on
XMIT or RCVE

No channel .
oscillator output
on any channel

Channel
oscillator output
on some channels
but none on
others

1A7 Trouble Analysis Chart.-

Probable Causs

No SB REC voltage
applied to pin C
on 1A7

No SB TRAN voltage
on pin B of 1A7
Faulty crystal
Faulty transistor
L,02, or Q3 on
1A7AL.

Defective component

1IAT7AL

No 10 volts on pin
L of 1A7

1A7A2 amplifier
defective

Defective crystal

Faulty switching
component on
1A7AL

No DC switching
voltage on pins
E,F,H,J,M or N

Remedy
Check 1K1 or 145,
for USB SEL voltage.

Check 1K1 or 1A5

Replace crystal

Repair or replace
1A7A1

Use normal trouble
shooting technigues
with Table 6-7.

Check wiring or

power supply 2AZ2

Replace 1AT7AZ or
repair using

"Table 6-7.

Replace crystal

Replace 1A7ALl ox
repair board.

Check wiring or 183B,
Replace channel
selector switch,183B.



4.2.4

4.2.4

PA/CPLR.~
The PA/CPLR unit is shown pictorily in Figure 6~16 (Top
view) and Figure 6-17 (Bottom view). All portions of
the PA/CPLR may be checked WITHOUT the RCVR/XMTR by
using a clip lead to turn the unit on. Connecting a
clip lead from the cathode of CR2 to pin K, L, M and N
of 2XA2 will turn the unit on or just connecting across
the ON-OFF relay, Kl, will accomplish the same purpose.
The RCVR/EXCTR can also be used in the conventional manner,
if desired.

.1 General.-

To service the PA/CPLR unit, remove the screws from the
top cover and un-snap the catches on the sides. The
top cover may be removed.

CAUTION

DO NOT RUN THE TRANSMITTER FOR PROLONGED
PERIODS OF TIME WITHOUT THE TOP COVER IN
PLACE WITH ALL SCREWS INSTALLED. THE TOP
COVER PROVIDES HEAT SINKING FOR THE PA
AND THE POWER SUPPLY.

Test cables are provided for 2A2 and 2A3 and should be
used for trouble shooting major faults. The bottom cover
may be removed by removing the six screws. Check
carefully for broken wires or burned components.

4,.2,4,2 PA/CPLR Trouble Analysis Chart.-
Symptom = Probable Cause Remé&z
No 14V XMIT "Relay 2K1 Repléce relay

supplied to 2A3

volt XMIT Relay 2AZK2 in | Replace relay

No 44
supplied toc 2A3 power supply
Motor Bl will . Motor defective Replace motor

not operate

Relay 2K2Z faulty Replace relay



Szmgtom

Motor Bl over-
shoots, that is,
the rotors of
switch wafers
282A, 282B, etc.
do not stop on
contacts.

Switch wafers in
2A1 not aligned
with other wafers.

Relay 2A2K2
chatters on
transmit

Relay 2AZK2
chatters on RCVR

44 volt line
drops
excessively on
modulation peaks
during transmit
mede.

No signal path
from 2J5 to 233

Probable Cause

Relay 2K2 faulty
(Dynamic brake)
Switch wafer
mounting bracket
that holds 282A
not properly
adjusted.

Shaft coupling not
adjusted properly
Short in 2A3

Shorted capacitor
on chassis.

Cc2,C5, or Cé
shorted.

C6 open

2A4 filter board
defective

282B and 282C wired.
to the wrong f£ilter

for the freguency
being used

Defective 252B
or 252C

Remedy

Replace relay

-Loosen two screws

holding mounting
bracket and re-
adjust in
accordance with
paragraph 4.3.

Adjust coupling.

Check 2A3 for
shorted transistor

Replace shorted
capacitor.,

Replace C6.

Replace 224.

Connect correctly

Replace switch
wafer (s).



4.2.4.3

2A2 Power Supply.-

The power supply consist of two subassemblies, 2A2A1

and 2A2A2.

2A2A1 contains the DC~DC converter transformer,

CR1 bridge, CR2 bridge, and associated components.

(2A2A1 is shown enclosed in dashed lines in Figure 6-15).
2A2A2 subassembly may be removed from 2A2Al by removing
the two screws on each side and pulling the subassembly

out of 2ZA2a1.

This is shown pictorily in Figure 6-10,

‘Terminal strip TB-A is used for configuring the power

supply for 26.4 V operation or 13.2V operation.

for the proper connections are given on the top of trans-

former Tl and also shown in Figure 6-15.

4.2.4.3.1

2A2 Trouble Analysis Chart.-

(The following chart based on 2A2 operating without any.

load; 2A3, 2A5 and RCVR/XMTR removed)

Symptom

No 10V output,
14V and 44v
nornal

No 14V or 10V
44V normal

14V and 10V
normal,no 44v

Probable Cause

Transistor Q5 open
base-emitter
junction

CR3 shorted

C8 or C9 shorted
Dicde bridge CR
2 open

14V winding on
T1 open.

Surge resistor
2A2A1R1 open

Diode bridge CRL

open

44 volt winding on
Tl open.

Remedy

Replace Q5 or

2A2A2 subassembly.
Replace zener diode

Replace faulty
component

Replace defective
part

Replace T1 or
2A2A1 subassembly.

Replace resistor

Replace diode
bridge or
subassembly 2A2A1

Replace T1 or

2A2A1 subassembly.

Instructions

o

f-\_



Symptom

Excessive ripple
or hum on 10V
line

10V line same as
14V line

Exceésive converter
hum (1.4kHz)

ON-OFF relay will
not pull in

DC-DC Converter
will not start
oscillating.

ON-QFF relay
chatters or
fuse FL blows

4.2.4.4

" Probable Cause

CR3,C8, or CY9 ocpen

Transistor Q5
shorted.

RF by-pass
capacitor(s) open
or not connected.

2R272CR2Z open

K1 coil open

WHT and BLX wires
on TB~A reversed.
Capacitor 2A2A2C3
open

Switching transistor (s}

Ql)erQBJ or Q4
shorted,

2A3 Power Amplifier.-

Remedy

Replace faulty
part

Replace Q5 or
subassembly
2A2A2.

Check 2A2A1-C1,
c2,C4 or
2a2a2-C2,C4,C5,C7.

Replace

Replace relay Kl

Correct wiring of
TB-A
Replace capacitor.

Replace shorted.
transistor.

The schematic diagram for the power amplifier is shown
The schematic for the 125 watt module

in Figure 6-~15.

is shown.

The 50 watt module is similar except that

some components are removed and the PA chassis is different.
Operation of the PA can be checked independently of the
RCVR/XMTR by driving the PA/CPLR 2J3 with a signal generator

and terminating 2J5 with a 50 ohm load.

Care should be

exercised to drive the PA with the proper frequency for

the channel being tested.

In other words, the driving

frequency should be within the pass band of the filter
being used on 2A4.



A standard AM signal with about 80% modulation can be
used or two RF generators with a two tone mixer for
driving the PA.

CAUTION

USE CAUTION NOT TO OVERHEAT THE PA WHILE
TESTING WITH THE PA/CPLR TOP COVER REMOVED.
DO NOT OPERATE THE 50 WATT OR THE 125 WATT
MODULE FOR OVER 5 MINUTES AT FULL POWER
WITHOUT SOME HEAT SINK ATTACHED TO THE
MODULES OR COOLING ATIR,

Use the test cable for 2A3 supplied in the maintenance

kit to trouble shoot the PA.

4.2.4.4.1
(The following chart based on the PA being driven by a
signal generator and output. terminated with a 50 ohm

2A3 Trouble Analysis Chart.-

load)
Symptom Pfobable Cause Remedy
Relay 2A2K2 Q2,3,4,5,6,7,8,0r : Remove the screws
chatters or Pl " 9 shorted. ‘ from the TO-3
blows when transistors until
transmitter : the shorted
keyed on. transistor is found.

N
|

52

Replace faulty
transistor. See Note
1

Capacitor shorted Replace defective

ocn PC board. part.
Transformer shorted Replace transformer
on PC board. or PC board.

Diode CR1 or CR2 Check diode voltage.
open causing excess Replace if defective.
idle current.

T



Szmgtom

Low gain; excess
drive required
to obtain rated
power output,.

RF output flat~-
tops before rated
PEP obtained

Probable Cause

Potentiometer
2A3R1 not adjusted
properly.

04,5,6,7,8 or 9
open base emitter
junction open.

Transistor({s) 2,3,
4,5,6,7,8, or 9 not
saturating down to

proper level,

Resistors R9,R10,
R16,17,18,19,20
or 21 open.

Remedy

Turn 2A3R1 clock-
wige to increase
gain.

Replace
transistor(s).

Replace defective
resistor. See
note 2

Note 1l- When replacing TO-3 transistors, be sure to
check mica insulating washer and use Dow
Corning DX-4 silicone grease to assure
adequate heat transfer from the transistors
to the chassis,

Note 2- These emitter resistors may be checked with
an ohmmeter by removing the TO~3 transistors
and measuring from the emitter connection to

chassis ground.

The resistance should

measure 1 ohm from each emitter to ground,

4.2.4.5 2A4-Low Pass Filters.-
2A4 is located on the chassis and can be removed by
removing the three inputs, three outputs and the four

It is composed of RF chokes and

capacitors and contains no active components, The

schematic diagram is shown in Figure 6-15 between switch

hold down screws.

wafers 282B and 282C.
three filters ¢an be
606 signal generator

The frequency response of the
readily checked by using a H.P.
or equivalent and a 50 ohm load.



The procedure is as follows:

(a) Make sure radio set is in the receive mode. (2K1 not
energized) :

(b) Drive 203 with the signal generator with 2J5 terminated
with a 50 ohm load.

(¢) Monitor 2J5 with a meter or an oscilloscope.

{(d) Select one of the three filters on 2A4 by selecting
the proper channel.

(e} Adjust the signal generator to 2.0 MHz and note the
output level at 2J5. (Use a convenient level out of
the signal generator, such as 2 volts RMS)

(£} Increase the frequency of the signal generator until
the output level drops 6 db. Note this frequency.

The frequency where the output drops 6 db should be
within 210% of the filter specified cut-off frequency.
{S8ee paragraph 1.2.3.4 of this section)

If the filter does not have the proper characteristics,
normal trouble shooting technigues should reveal the
faulty component. Capacitors should be checked for
shorts and inductors should be tested for being open
(DC) or shorted (no inductance).

4.2,4.,6 2A5-ALC Detector and Amplifier.-

2A5 can be easily removed by removing the one screw holding
it to the coupler shield and unplugging the PC board. The
ALC board can be tested in the PA/CPLR using the same test
setup as for checking the RF power amplifier, 2A3. Drive
233 with a H.P. 606 (or equivalent) signal generator and
monitor the output from the ALC output, pin 3, 2XA5. The
output DC voltage should increase in magnitude when the

RF power increases. '

4.2.4.6,1 2A5 Trouble Analysis Chart.-~

Symptom

No ALC control
on SSB or AM
(Transmitter
output much
greater than
rated) '

Probable Cause

Potentiometers

2A5R4 and 2A5R3
fully clockwise
(Maximum power

on both S88B and
AM)

Remedg

Adjust controls in
accordance with
3.2.2.4 and 3.2.2.5



(a)

(c)
(d)

Symptom Probable Cause Remedy

Transistor Q4 open Replace defective

part.
No 10V applied to Check wiring or
pin 1 2XA5 Power supply.
Transistors Ql or Replace transistors.

Q2 defective.

Transmitter power Transistor Q4 shorted. Replace faulty part.

output much lower

than rated and Transistors Q1,Q2 Replace defective

controls 2X5R3 or 03 shorted. transistor.

and R4 have no

control.

AM ALC normal CR4,CR6, or Q1 Replace 2A5 or

but no 88B ALC defective defective parts,

58B ALC normal CRl,CRE,CR3,CR7 or Replace defective

but no AM ALC 02 defective component.

No meter drive CR5 defective or Replace defective
C8 shorted. component (s) .

4.2.4.7 2Al-Antenna Coupler.-

The antenna coupler can be removed from the PA/CPLR chassis
in the following manner:

Remove the antenna coupler cover. Before attempting
to remove the shaft coupling, select channel three
with the channel selector switch. This assures the
screws for the shaft coupling are positioned up for
access. When re-installing the antenna coupler, make
sure the shaft is through all four wafers on 2A1 and
all are set to channel three. After the antenna
coupler is installed, the shaft may be pushed through
the coupler shield and into the shaft coupling.
Remove the shaft coupling between switch wafers

252B and 282C.

Remove the shaft through switch wafers 2A1S1A,S1B,
S1C and S1D.

Remove the four screws from the antenna coupler PC
board.



(e) Remove the two screws holding the LC bracket to the

_ side of the antenna coupler shield.

(f} Remove the 50 ohm input wire from the PC board. (2J4)

(g} Remove the high voltage output from the ceramic feed
through. (2J6)

(h) Remove the entire antenna coupler assembly from the
PA/CPLR unit,

(i) To replace the antenna coupler, repeat the above steps
but in reverse order, ‘

The antenna coupler must be installed in the PA/CPLR unit

before any final tuning can be done. (See Section 1.2.2.2).

However, with the coupler removed, normal trouble shooting

technigques can be used to determine if all capacitors and

inductors are connected properly or to check for broken

wires. A signal generator and an oscilloscope can be

used to check the action of the antenna coupler when it

is removed from the PA/CPLR unit. Drive the coupler input

50 ohm point with the signal generator and observe the

output across the 6.8 megohm registor. At resonance, the

output voltage should increase. However, the resonant

frequency will DECREASE when the antenna coupler is

installed inside the antenna coupler shield because of the

effective reduction in inductance of L7 when placed inside

the shield.

4,2.4.7.1 Spark Gap Adjustment.-

The spark gap consists of 2MP8 plus a screw and lock nut.
The assembly is bolted to the rear of the antenna feed
through insulator, 2J6, and the spark gap is the spacing
between the end of the screw and the inside surface of the
PA/CPLR front panel. The gap is adjusted at the factory

for a spacing of 1/8 inch. If it has to be removed for

any reason the gap should be checked when it is re-installed
to the rear of 2J6. If the spacing is not correct, loosen
the lock nut on the gap adjustment screw and adjust until
the spacing is 1/8" and re-~tighten the lock nut.

Mechanical Adjustments and Gasket Replacement.-

Switch wafer 2S2A is an open seeking wafer that controls
motor control relay 2K2, It is mounted on an adjustable
mounting plate (2MP1l3) that can be set so the wipers on
switch wafers 2S2B and 2S2C will stop exactly in the
middle of the mating contact. Due to wear of the motor,
motor gearhead, and the switch wafers themselves, this

P

P



adjustment should be checked periodically as follows:

(a)

(b)

(c)

Channel the radio set and observe the position of
the switch wafer wiper contact (282B) with the fixed
contact. It should be centered.

If the wiper contact is stopping too soon, loosen the
two adjustment screws (See Figure 6-16) and advance
the mounting plate counter clockwise and re-tighten
the screws. Check again and adjust the position of
the switch wafer mounting plate until proper
alignment is achieved.

If the wiper arm is overshooting the contact, move
the switch wafer mounting plate clockwise and re-
tighten the screws. Continue the adjustment until
the contacts on 2S2B and 282C are aligned.

Check the alignment of the switch wafers in the
antenna coupler, 2Al. This can be accomplished by
viewing the wiper on 2A1S1D, the ceramic wafer. If
this contact is not stopping correctly, adjust the
coupling between wafers 2S2B and 282C.

The shaft couplings used are designed to have one
set screw on the flat portion of the shaft and the
other on the round surface. The gaskets used in the
AN/SRC-42(V) are listed below for reference.

Part Number Description Use

1.

10694

10799

Gasket, Connector RCVR/XMTR~-Beneath 1J1,1J2
and 1J3

Gasket,Connector RCVR/XMTR~Seals Rear
to Case. opening.

10693A Gasket, Panel RCVR/XMTR (2 used)-Under
10693A~1 front and rear panel of

10695

84086

unit. {(Rear 10693A-1)

Gasket, Inter- PA/CPLR-One used, beneath
connector 231, 232 and 2J3

Gasket,PA/CPLR PA/CPLR-Three used, 36 inch
lengths.



0f the 5 types of gaskets used, two are subject to wear
and should be inspected periodically to determine if they
should be replaced. Gasket 84086 is used on the front

" and rear cast panels of the PA/CPLR. It consists of -~

4-58

two 36 inch lengths of closed cell E.P.T. sponge with

PSA on one side. If the gasket(s) appear to be worn or
torn, remove the old gasket with an exacto knife or razor
blade. Make sure all the old gasket is off. Clean the
surface and replace with the new gasket. The plastic
seal must be removed from the gasket before it is
installed on the panel. The gasket is longer than
required and should be lapped and both ends cut to
provide a smooth junction between the ends of the

gasket.

10799 is a punched gasket and is used in the RCVR/XMTR.
It is on the inside of the RCVR/XMTR case and should be
inspected for wear or tearing. If it needs to be
replaced, remove the rear panel from the case extrusions
and scrape off the old gasket, clean the surface and
install the new gasket., This gasket also has an adhesive
on one side and the plastic cover must be removed from
the gasket before it is installed on the panel,

All the other gaskets should never need replacement unless
they are accidently torn or damaged. Replacement of

these gaskets requires removing the screws from the
connectors or panels. It should be noted that all front
panel controls on the RCVR/XMTR use waterseal hardware to
prevent water leakage. These waterseal nuts should be
checked periodically to be sure that no water can enter.
The panel knobs can be removed to check all waterseal nuts.

A
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FSCM

00141
01295
02310
02799
04713
052?7
05624
06540
06751

07263

08730
09353
11502
12338
12406
12463
12697
13103
13511
14099

14655

14841

16170

5-58

MANUFACTURER

PIC Design Corp., P.0O. Box 335, Benrus Center
Ridgefield Ct., 06887 '

Texas Instrument Inc., Semiconductor Components Div.
1350C¢ North Central Expressway, Dallas, Texas 75231
ABSCOA Industries 1C71 W. Arbor Vitae St.,
Inglewood, California 90301

ARCO/LPD 2725 Columbia St., Torrance, Calif. 90501

Motorola Semiconductor Products Inc., 5005 East McDowell
Rd., Phoenex, Arizona 85008

Westinghouse Electric Corporation Semiconductor Dept.,
Youngwood, Pa. 15697

Barber-Colman Co., 1300 Rock St., Rockford, Ill. 61101

Anatom Electronic Hardward Division of Miter Corp.,

446 Blake St., New Haven, Connecticut 06515

Components Inc., Semcor Div., 3540 W. Osborn R4.,
Phoenix, Arizona 85019

Fairchild Semiconductor, A Division of Fairchild Camera
and Instrument Corp., 464 Ellis St., Mountain View,
California 940490

Vemaline Products Co., Inc., P.0O. Box 3 455 West Main
St., Wyckoff, New Jersey 07481

C & K Components Inc., 103 Morse Street, Watertown,
Maine 02172 .

TRW Electronic Components IRC Boone Div. Greenway Road,
Boone, N. C. 28607 ‘

Sunair Electronics, Inc., 3101 S.W. Third Ave., Fort
Lauderdale, Florida 33315

Elpac Inc., 18651 Von Karman Ave,, TXrvine, California
92664

Omtronics MPFG Inc., 2406 Leavenworth St., Omaha,
Nebraska 68105

Clarostat MFG Co., Inc. Lower Washington St., Dover,

N. H. 03820

Thermalloy Co., 8717 Diplomacy Row, Dallas, Texas 75247

Bunker Ramo Corp., The Amphenol Cadre Div., P.O. Box 399
14600 Winchester Blvd., Los Gatos, California 95030
Semtech Corp., 652 Mitchell Road, Newbury Park,
California 91320 '

Cornell Dubilier Electronics Div. of Federal Pacific
Electric Co., Govt. Contracts Dept. 150 Ave. L,

Newark, New Jersey 07101

Ward Leonard, Hagerstown Div., Angstrom Precision‘Inc.,
P.0O. Box 1827, Hagerstown, Md. 21740

Teledyne Systems Co., Communications Div., 12930-64

Panama St.., Los Angeles California 90066



16575
21050
23480
25403
28385
29238
31785
44655
46384
49671
49956
56289

57771

70485

71002

71400

71468

71580

71744

71785

72653

72982

73734

74970

75376

Sonetronics, Inc., 1718 H Street, West Bemar,

New Jersey 07719

Beckman Instruments Inc. Helipot Division, 901 Oxford
Street, Toronto 18, Ontario Canada

Electronic Hardware Corp. 180-08 Liberty Ave.,
Jamaica, N. Y. 11433

Amperex Electronic Corp., Semiconductor and Receiving
Tube Div., Providence Pike, Slatersville, R. I. 02876
Cambridge Electronics Inc., 10 Birch Tree Dr.,
Fairchild TWP New Jersey 07007 ‘

Hart Advance Relay Div., Oak Electro-Netics Corp.,
201 W. Centralia St., Elkhorn, Wis. 53121

Isotemp Research Inc., P.0O. Box 3389, 1216 Harris St.,
Charlottesville, va. 22901, _

Ohmite MFG Co., 3601 W. Howard St., Watertown, MA
10701

-Penn Engineering and MFG Corp., 0ld Easton Highway,

Doylestown, Pa., 18901
RCA Corp., 30 Rockefeller Plaza, New York, N. Y. 10020

Ratheon Co., 141 Spring St., Lexington, Ma. 07631
Sprague Electric Co., North Adams, Mass. 01247

Stimpson, Edwin B. Co., Inc. 900 Sylvan Ave., Bayport,
New York 11705

Atlantic India Rubber Works, Inc., 571 W. Polk St.,
Chicago, Illinois 60607

Birnback Co., Inc., 177 Hanse Ave., Freeport,

Long Island, New York 11520

Bussman MFG, Division of McGraw Edison Co., 2536 W.
University St., St. Louis, Missouri 63017

ITT Cannon Electric, 666 E Dyel Rd., Santa Ana,
California 92702

Centralab Electronics, Div. of Globe Union Inc.,

5757 N. Green Bay Ave., Milwaukee, Wisconsin 53201
Chicago Miniature Lamp Works, 4433 Ravenswood Ave.,
Chicago, Illinois 60640

TRW Electronic .Components Cinch Div. , 1501 Morse Ave.
Elkgrove Village I11. 60007

GC Electronics Co., A Division of Hydrometals, Inc.,
400 S. Wyman St., Rockford, Illinois 61101

Erie Technological Products Inc., 644 W. 12th Street,
Erie, Pennsylvania 16512

Federal Screq Products Inc., 3917 N. Kenzie Ave.,
Chicago, Illinois 60618 ‘

Johnson EF Co., 299 10th Avenue $.W., Waseca, Minn.
56093

Kurzkasch Inc., 1421 South Broadway, Dayton, Ohio
45401



75815

78553

80031

81030

81483

81501

81840

82142

83330

85143

90201

91418
91506
91637
94271
97539
97979
98003
99017
99515

99800

* %k

* k%

Littlefuse IncC,, 800 E. Northeast Highway,

Des Plaines, Illinois 60016

Tinnerman Products, Inc., 8700 Brookpark Road,

Cleveland, Ohioc 44129

Mepco/Electra Inc., A North American Phillips Co.,

Columbia Road, Morristown, N. J. 07960

International Instruments, Div. of SIGMA Instruments
Inc., 88 Marsh Hill Road, Orange, Conn. 06477
International Rectifier Corporation, 9220 Sunset BRlvd.,

Los Angeles, California 90069

(87771) University Loudspeaker Div. of Ling Tempco

Vought, Oklahoma City, Oklahoma
Ledex Division, Ledex,

Ohio.

Inc.

123 Webster St., Davton,

Airco Speer Electronics Components, DuBois, Pa.

Smith Herman H. Inc.[ 812 Snediker Ave., Brooklyn,
N, ¥. 112907

Davis Electric Co., 230 N. Spring St.,

Mo. 63701
Mallory Capacitor Co., 3029 East Washington St.,
P.O. Box 372, Indianapolis, Indiana 46206

Radio Materials Co., 4242 W. Bryn Mawr, Chicago,
Illinois 60646 .
Augot Inc., 33 Perry Ave., Attleboro, Mass. 02703

Cape Girardeau,

Dale Electronics Inc., P.O. Box 609, Columbus,
Nebraska 68601
Weston Components Div., Weston Instruments Inc. ,

Westonarchbald Archbald, Pa. 18403

APM-Hexseal Corp., 44 Noneck St., Englewood,

New Jersey 07631

Reon Resistor Corp., 155 Saw Mill River Road,

Yonkers, New York 10701

Nielson Hardware Corp., 770 Weathersfield Ave.,

Hartford,

Conn.

Protective Closures Co., Inc., CA Plugs Div.,

2207 Elmwood, Buffalo, New York 14216

Marshall Industries, Capacitor Division, 1960 Walker

Ave,, Monrovia, California 91016

American Precision Industries, Inc., Delevan-Div.,

270 Quaker Road, East Auroa, N. Y. 14052

Network
Arizona

Sciences,; 339 West Van Buren, Phoenix,

85008

Deltona Transformer, 237 Enterprise Road, Deltona,

Florida

32763
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FIGURE 6-1
RCVR/XMTR MODULE LOCATIONS

6~1/6-2









Test Point

DC Voltage +#10%

Transistor, Pin No.
FET or IC ® * %
Q1 EMITTER 5.0VDC 2.0vVDC
BASE 9,7VDC | 1.4VDC
COLLECTOR QvDC . 65VDC
Q2 EMITTER QvVDC ovDC
BASE ovDC . 65VDC
{(TP1) COLLECTOR | 9.3VDC | 8,5VDC
Q3 GATE 1 . 73V . 73VDC
GATE 2 4.7VDC | 4.6VDC
SQURCE 1.0VDC | 1.9VDC
DRAIN 7.3VDC | 7.3VDC
Q4
{(TP3) GATE 1 OvVDC QvVDC
GATE 2 L 42VDC . 42VDC
SOURCE .55VDC . B5VDC
DRAIN 9.7VDC | 9.7VDC
Q5
{(TP3) GATE 1 gvDCe ovVDC
GATE 2 . 42VDC . 42VDC
SOQURCE . 72VDC . 12VDC
DRAIN 9.7voC¢ | 9.7vDC

All DC Voltages Measured With H.P.412A

All DC Voltages With Respect to Chassis

Ground

* No Signal Input

%% 200 u volt Input Signal at 1J3

TABLE 6-1A
RECEIVE MODE 1Al

(R.£.

AMP & BAL.

MIX) AC & DC

VOLTAGES WITH WAVEFORME,

*%%% ]10.7 MHz Desireé output and channel

Function of setting of R19

6-3/6-4

Tegst Point 1 AC Voltage Oscilloscope Setting
Transistor, Pin No. And
FET or IC Wave Shape
1XAL D - |.46V Rms (Chan.Osc)
1XA7 E '3V Rms (Chan.
|
1Xal U | V=50 millivolts/cm.
* &k : H= 1 millisecond/cm.
| LT
TP2{Yel) P V=100 millivolt/cm.
H= 1 millisecond/cm.
N
- A
TP3 (Grn) A i V= .5 Volt/cm.
ﬁ Y H= 1 millisecond/cm.
i i p
1xXal Pin B A 1] V= .5 volt/cm.
* %k k H=1.0 millisecond/cm.
- }'i;g
**% A4 Removed; No AGC; .02V Rmg input
80% Modulation at 1J3

ogcillator, with 1A4 removed
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Ehur -
e
: 47K
;@ - LHAN
(5
AGER .
10V REC CHAN OSC oU
RE {HRUT X 10.F MHZ OUT
VVVVVY VY VVVYY AV,
o Y T SRPNMLEIHFEDCE A
NOTES

| ALL REF SYh PREFIXED BY 141
2 ALL RESISTORS 1gW ¥ 0%,
AL CAPACITORS IN PF, AND
ALL HIDUCTORS N UHY
UNLESS OYHERWISE NOTED.

141 RE AMF & BAL MIKER

DIODES
CR1,CR2,CR3,CR4~-1IN914B
TRANS ISTORS

Ql-2N4249
Q2-MPS2925
Q3,0Q4,05~FET 3N141

FIGURE 6-1 1Al SCHEMATIC DIAGRAM AND
PARTS LAYOUT.
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Test Point DC Voltage +10% Test Point DG Vol
Transistor, ‘Pin No. SSB AM Trangistor, Pin No. SSB
FET or IC FET or IC

Ul 1 .55 uz 5

2 0 6
3 2.6 7
4 3.4 8
5 6.2 9
6 5.8 10
7 5.0 Ql EMITTER
8 8.4 BASE
9 1.1 COLLECTOR
10 .4 Q2 EMITTER
11 5.6 BASE
12 1.4 COLLECTOR
13 .8 Q3 EMITTER
14 2.6 BASE
U2 1 (TPl) 2.0 COLLECTOR
2 1.3
CHANNEL 1- INPUT MQDULATIC
3 1.3 1500Hz 8 Milliv
input modulatic
4 2.0
TABLE 6-2

1A2 (TRANSMIT AUDIO
AND BALANCED MOD.)
AC & DC VOLTAGES WITH
WAVEFORMS

6~7/6-8



re $10% Test Point AC Voltage Oscilloscope Setting
AM Transistor, Pin No. Angd
FET or IC Wave Shape {
l.O i I E [ I3 —F ‘
1XA2* Pin U ! V=.05 Volt/cm.
5.7 WAVIAMAAAA H=1 millisecond/cm.
|;.
4.1
A ! _
4,1 TP}_(RE_’D) iR T V=.1 Volt/em.,
;J m fj il H=1 millisecond/cm.
7.4 NEERE RN Function of 1a2R23
0 1XA2% Pin J VNG WaW NG V=.5 Volt/cm,
17 H=.,2 millisecond/cm.
.9
7 7 1XAa2 Pin J V=.5 Volt/ocm.
’ * % H=.5 millisecond/cm.
1.5
2.1
*1500 Hz modulation (
8.4 A
**2300 Hz and 700 Hz modulation,
5.0 both tones equal .8 millivolts.
1J3 terminated with 50 ohm load
5.7
7.7




R35

.]_CQR 220

R36
0K

R40

WW

REO/I00 R33/1C0 +eag
le o Tez
R26 IR28/820| RB2/1K| 7C28. & R39
AN V- 22 Lok
4 pay Ral | = .
oK Ak
110K 47K

|t £
oy
S
-

gl

D—:EQ—QEM%  DOUBLE SB OUTPUT
CR1~1IN914B OV XMiT 0.7 MHZ
CR2,CR3-1N54A KMIT A0 INPUT .

CR4-1NO14 ﬂv’il!T\s/\F{\.-fX\M/YY
TRANSISTORS

Q1,02,03,04-2N3563

NOTES
1.ALL REF SYM PREFIXED RY 1A2
2.ALL RESISTORS 1/4W +10%

ALL CAPACITORS IN UF AND,
ALL INDUCTORS IN UH
UNLESS OTHERWISE NOTED

FIGURE 6-2 1A2 SCHEMATIC DIAGRAM
AND PARTS LAYOUT.
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Test Polint

| DC Voltage *20 Test Point DC Vol
Transistor, Pin No. SSB AM Transistor, Pin No. 888
FET or IC FET or IC
01 EMITTER 2,7VDC | '5.0VDC ol EMITTER 2.7
BASE 3.5VDC | 5.6VDC BASE 3.5
COLLECTOR | 2.7VDC | 6.5VDC COLLECTOR | 2.8
Q2 EMITTER 4,8VDC | 2.6VDC 02 EMITTER 4.9
BASE 5.6VDC | 3.5VDC BASE 5.6
COLLECTOR | 8.3VDC | 2.7VDC COLLECTOR | 5.7
03 EMITTER 2.5vDC | 1.9VDC 03 EMITTER 4
BASE 3,2VDC | 2.6VDC BASE 1.2
COLLECTOR | 9.7VDC | 9.7VDC COLLECTOR'} 8.3
Q4 EMITTER .71 . 55VDC 04 EMITTER 2.0
BASE 1.5VDC | 1.3VDC BASE 2.9
COLLECTOR | -535VDC | 1.8VDC PHQTO COLLECTOR |1 8.8
(1) TP1 (RED) { 5.6VDC | 5.7VDC {3) TPl (RED) | 5.7
(2) TP2 {(GRN) | 3.1VDC | 2.5VDC (4) TP2 (GRN) | 2.9
| CR3 ANODE CR3 ANODE
(PIN L) 0 VDC 7.1VDC O 0
ANODE
CR4 (PIN R) 8.8VDC | 0 VDC CR4 ANODE 8.6

RECEIVE MODE~SB AND AM
NO INPUT SIGNAL.

TRANSMIT MODE
2 Tone Input 2300 Hz and

173 TERMINATED WITH 50 OHM LOAD

1A3 (USB & AM FILTERS)

TABLE 6-3

AC & DC VOLTAGES AND WAVEFORMS

193 Terminated with 50 ol

6-11/6-12



- Point
stor, Pin No.

ic

Oscilloscope Setting

TP1

V=.5 Volts/cm.

H=1 millisecond/cm.

TP2

V=.5 Volts/cm.

H=1 millisecond/cm.

TP1

V=.5 Volts/om.

H=,5 millisecond/cm.

TEP2

V=,1 Volts/cm.

H=.5 millisecond/cm.
Function of setting
of 1A2R23

]
i A
]

| 2>
-

b,

]

A

V=.1l Volts/cm.

H=,5 millisecond/cm,(
Function of setting
of 1AZR23

* AM RCVE mode-1A4 rer—=mm=———""i10ved, No AGC INPUT
.02V RMS 80% mod —=mmg.__ 1lation at 1J3.

**Transmit mode 2 tom———

e dnput

2300 Hz and 700 =

42




al CR3 .
CRI 2N3563 D) 220 XGI3. SRz
R2 TAD2
W_ C(G-‘ : — C;4 !DSK
ek AM FLTR [
P 12 220 o02| "p | 002 W CRS
i‘ ] ](33 I . mf_]__. —
= | T2 ‘ Z2.CR6 <R3
o s Re C?(‘_ CIffS fe
; CRr2 ) it
M N 220 o,02| USB FLIR 0.02 =
e . Rl 2N3563 “J;‘M T_L 8K 2N3563
::oi:: 322K _ CR4 - RIO | o%g %
0 kAT " °
C ogg% ' Cgf 220 ijﬁgl%a : SRI9
+-1C4 02 0,02 L =0
:tOcOZ - - 220
' ZACR7
USB
y SEL L AM
_XMIT INPUT FOVXMIT lew . -1%152
REC INPUT - @~ T T0.
0.02
OV REC =
' Cr — jovm
DI ODES ‘ \ BT Py XMIT_OUTPUT
CR 1 ,CR2,CR3,CR4 , 0.02 _+ [T _Recourpurt
CR.5 ,CR6,CR7-1N914 | o T L 1
Y N - -
T RATNSISTORS o . ‘ I,
NOTES N 4 /N IA3

QL , Q2 ,03,04~-2N3563 VUT SRPNMLIKUJUHTFETDC B8A

PALL REF SYM PREFIXED BY 1A32
2 ALL RESISTORES I/4W *+10%, AND
AlL CAPACITORS I[N UF
UNLESS GTHERWISE NOTED

FIGURE 6-3 1A3 SCHEMATIC
DIAGRAM AND PARTS LAYOUT
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Test Polint

DC Voltage £10%

1A4 AC & DC VOLTAGES

DC Voltage #10% Test Point Test Point AC Voltage Oscilloscope Setting
Transistor, Pin No. S8B¥* AM* Transistor, Pin No. S8RB* AM* Transistor, ‘Pin No. And
FET or IC FET or IC FET ox IC Waveform
‘ BENEEEEREE
Ul 1 4 |7.svnc u3 1 9.2 9VDC *  [TP1 (RED) rrnn ﬂ V=.1 Volt/cm.
2 3.4VDC 2 3.5 2.6VDC y H=1 millisecond/cm.
3 2.8VDC 3 2.8 | 1.9VDC RAL y
4 3.5VDC 4 3.4 | 2.6VDC | 1
5 7.8VDC 5 5.6 ©1.9VDC
6 3, 4VDC 6 .19 L lavDe * & C31i-CR3 V=.5 Volts/cm.
-7 2.9VDC 7 0 av JUNCTION H=1 millisecond/cm.
8 SAME 7.8VDC 8 9.6 2. 7VDC
9 AS 1.4vDC 9 1.1 1.1v
10 AM . 65VDC 10 .50 LATV 7 i —
11 2.7VDC 11 2.8 . 1.9 1Xa4 PIN J TR M! ; fA V=.05 Volt/cm.
- A1
12 ov 12 9 oV kA x H=1 millisecond/cm.
13 oV 13 0 oV SR pL
14 ov 14 9.6 I 9.7V REE IR AR I N
u2 % 3 iggg Q1 EMITTER % 5 ‘;9 AC Voltage measurements taken with 1A3 in Radio.
3 2.8VDC BASE é g 1a4 TP2 shorted to ground to disable AGC. Signal
1 3“5 e QOLLECTOR SAME ég generator input to 1J3. 1A4 in module shield -
- OV Q2 EMITTER AS : Do not use extender card for checking AC gain.
5 8.0VDC BASE AM 1.1V
6 3.5V COLLECTOR -39 *Input signal 200 microvolts. 80% 1 kHz modulation.
7 2.8V Q3 EMITTER G
8 7.9V BASE ¥ .26 **Input signal 20 microvolts  80% 1 kHz modulation.
9 . 2V Q3% % COLLECTOR 0
10 . 19V Q4 EMITTER SAME 0 ***Input signal 2 microvolts  80% 1 kHz modulation.
11 P 9.7V BASE AS AM .19V
12 ! .95V COLLECTOR l . 8V
13 SAME AS| .31V TP1 (RED) * .95V
14 AM 2.8 TP2 (GRN) .2V
*DC Voltage measurements takep with
no AC input and 1A3 removed + 1A4
on card extender.
**Measured with Simpson 260 VOM.
|
é
|
TABLE 6-4 |
E
l

WITH WAVEFQORMS

6-~15/6-16



R39

68K
10V REC
Rz
- I TT%
B zooe
& o L
. 330
- -
{-auu-u-
; B
i z i
-4 K7 _—— -
o & T s
9 - Ll . 3,9K£ 56
g % % K 5
o = ) 34 7 :L 39K
: 6 s
o & C20 ) CRBTF
. 7 TUNING
? o3t - |
" T B |
e ) t?_"? = N
ég%ﬁxm’ CRI gy, 04 CR2 - §§g
L (e id b |
E’g o
;os
}mz
- 56
‘ 10V REC
DIODES INTEGRATED CIRCUITS £e R 10.7 MHZ_IF tNAUT
CR1,CR2,CR3,CR4~ 1N54A = ' ‘
Ul,u2,03 - CA3045 NOTES
CR5,CR6,CR7,CRB8~ 1N914 E:ﬁiﬁ?ﬁ;é‘é’éspﬁﬁmﬁgvi‘,’ na
ALL CAPACITORS IN LIF AND
ALt INDUCTORS IN {iY, L
UNLESS OTHERWISE - NOTED, ‘[1
TRANSISTORS v
QL,02,03~ MPS52925
Q4- 2N4249

FIGURE 6~4. 1aA4 SCHEMATIC
DIAGRAM AND PARTS LAYOUT
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¢

Tegt Point DC Veoltage +10% _ Test Point DC Voltage +10% Test Point A.C. Voltage Oscilloscope Setting]
Transistor Pin No. S8B AM Transistor, Pin No. SSB f aM Transistor, Pin No. Andg
FET or IC FET or IC i FET or IC Waveform
1 GATE 1 0 FL el
< 4 Q7 EMITTER 8.5 8.5 1XA5 % | PIN U V=.2 Volt/cm. (
GATE 2 4.5 BASE 9.3 9,2 g H=.5 millisecond/cm.
* SOURCE .22 COLLECTOR | 9.7 9.7
i ——
DRAIN 8.0 SAME x%Q8 GATE 0 A + TR (RED) v=.3 Volt/cn.
. H=.5 millisecond/cm.
Q2 GATE 1 0 AS DRAIN 0
GATE 2 4.5 SSB SOURCE 17 ! |
0 ; ¥ TPZ (YEL) ‘ A 'j V=.2 Volt/cn.
* SOURCE .47 l Q9 EMITTER .35 i ge SAVR H=.5 millisecond/cm.
| L
DRAIN 8.0 ‘* BASE 1.1 | ’
i A H=.5 millisecond/cm.
BASE .7 08 Q10 EMITTER 48 S[AME AS ! i
T
COLLECTOR| 0 1 BASE 1.3 | SSB
; Waveforms taken on channel 4 A3J
Q4 EMITTER 0 0 COLLECTOR | 3.7 2300 Mz and 700 Hz modulation,
.8 millivolts audio input.
BASE 0 .74 011 EMITTER .28 *Function of setting of 1A2RZ3
COLLECTOR | .7V .08 BASE .93 1
Q5 EMITTER 0 0 COLLECTOR | 8.5
BASE -7 .78 TP1 (RED) 0
COLLECTOR| 0 J11 TP2 (YEL) | 5.0 ?
W £
06 EMITTER 0 0 1%AS5 PIN U avela orm
Waveforn
BASE 0 .11 1XAS5 PIN B A Y
COLLECTOR | 9.3 **No ALC input from PA.

*Function of setting of R6

133 terminated with 50 ohm load

TABLE 6-5 TRANSMIT MODE

1A5 (BAL.MIX.,LPF & ALC AMP)
AC & DC VOLTAGES AND WAVEFORMS
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10658 REV.E

WY 31Y 84718 IW 1YE gV

RZ2 /15K

R33/15

DIODES

CRl- 1N914

TRANSISTORS

Ql,Q2- FET 3N141
03,04,05,06- 2N3646

Q7,Q011- 2N3643
Q8- FET 2N5461

Q9,010- 2N3563

TPINYRED | 3 L4 5 r2al vmam o meal | LC2B
[ — Y L5K 5470 {'SKé T0% i3
27 18 15 5%¢ =
T =| 12 Chi cis oor |
L.c8 by —d Y C26 /00
Jaos gm Leer | C13 | per
1K 8PF l
1 el 1 1 - c2o
= RS sonT IFFT CI4T Q6T R30 627 001
7 100 27PF| 30PF TsuopF '
c2s T
= 270 PF -
% %35(,-_
£2i + O5 T
Ca
0.0 Tooe
RIO e
AN
- R37
L2K KCRI 56
Rz N L
. CHAN 03C IN
=C8
2208F Uop SEL
C)‘:?_‘ v
107 MHZ INPUT 22 ALC DT INPUT
EXCITER OUTPUT
\ T A5
AVAVS AVAVANVS
NGTES vV UTSRPEMLEKSJHFEDE CSBA
i ALL REF SYM PREFIXED BY 1A5
2 ALL RESISTORS YW £ 10%,
ALL CAPACITORS N {IF, AND
ALL | NDUCTORS 18 HY
UNLESS .OTHERWISE NOTED.
FIGURE 6-5 1A5 SCHEMATIC

DIAGRAM AND PARTS LAYOUT
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Test Point DC Voltage 120% Test Point DC Voltage +10% Test Point AC Voltage Oscilloscope Setting
Transistor, Pin No. SEB AM Transistor, Pin No. SSB AM Transistor, Pin No. And
FET or IC FET ox IC : FET or IC Waveform
Ul 1 4,2 Q3 EMITTER : f .18 SEEEERE
4 ' i | TP1 (YEL) lii\ﬂf!l PP% Vv=.1 Volt/cm.
2 1.0 BASE j .67 x NW?VHU%}VJ f} H=1 millisecond/cm.
TP2 3 1.0 COLLECTOR 9.6 e
4 9.7v Q4 EMITTER .66 | TP2 (RED) AAAARARARR V=.05 Volt/cm.
VIVVV N VIV VA H=1 millisecond/cm.
5 .07 BASE SAME AS . 1
6 .07 ’ COLLECTOR AM | 2.0 1XA6 el
i XA PIN F ALALAIAIAIA & A A A 4 V=35 Volts/cm.
5 RIATAYRVREATANANANEN . /
7 9.7V Q5 EMITTER 13, § JRTRIAVAATR AR H=1 millisecond/cm.
8 SAME AS| 9.6 BASE 14 |
9 AM 9.6 COLLECTOR ' 26.5 1xa6 PIN B A A \’\ {\f‘ V=10 Volts/cm.
' F R = ERE
] =.5 millisecond/cm.
TPL 10 4.9 Q6 EMITTER ’ 13 VMY Y
|
11 2.0 BASE I 13.5
12 0 COLLECTOR w 5 0 *Fun?tion of gain of 1Aal, 1A3, 1iAd
i Typical .2V to .5V PP
o1 EMITTER 7.7 |
BASE 8.3
COLLECTOR 9.6 CAUTION
02 EMTITTER | 66 ' Do not cperatg 1A6 on exFender card for
prolonged periods to avoid thermal runaway
BASE 1.4 and pos%ible damage to 1A6 Q5 and 1A6 Q6
i
COLLECTOR | .7 |

All measurementsg] with 5 microvolts input to receiver {(1J3)
delivering 5 watlts to 16 ohm speaker (8.9 RMS across 16 ohms)

TABLE 6~6
AUDIO AND SQUELCH
1A6 AC & DC VOLTAGES AND WAVEFORMS

e
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R YEL
éazox € L CI3
TP 00
cz2 Tl
o o0 .
L 20 16
st Qul ; :
b3 R2 i |%‘
. iK 1 a
ot =
a = +—:C3
oy & 2.2
e
B o RED
5 ; Loy Lo
% o TR2 T GND
& t
3 6 ]
e cals
o 227
£
o i
, z
—
oo
! .
<
=<t
GRI g4
€ USR SELECT MP52925
15K SPKR ON-OFF
AUDIO_INPUT H-189/CR
FROM_AUBIO. CONTROL W INPUT
_ TO AUDIO CONTROL 4y 44y
- 10V REC. BW AUDIO_OUTPUT
4 SQUELCH INPUT  oia
NOTES K 27K
F.ALLREF SYM PREFIXED BY 146 r\‘l/
2.ALL RESISTORS lyw 110 9% AND -
DIODES : ALL CAPACITORS IN UF N Vv Vv IAG
CR1,CR2,CR3- 1N914 UNLESS OTHERWISE NOTED VUTSRPNMLEKUJIHFEDCTGSEA
INTEGRATED CIRCUITS
TRANSISTORS Ul- CA3020
01,02,03,04- MPS2925
Qh- 2N4922
Q66— 2N4919

FIGURE 6-6 1A6 SCHEMATIC
DIAGRAM AND PARTS LAYOUT
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Test Point DC Veltage £10% Tegt Point DC Veoltage ilO% Test Point AC Voltage Oscilloscope Setting
Transistor, Pin No. SSB AM Transistor, Pin No. SSB | AM Transistor, Pin No. And
FET or IC FET or iC : FET or IC Waveform
01 EMITTER 3.4 A Ul 1 8.3 A 1XA7 PIN K —A V=.5 Volts/cn.
_ Y '
BASE 2.7 2 4.2 L 1XA7 PIN D Wi \I/ H-.02 microsecond/cm.
i | . VAV Y,
COLLECTOR | 5.3 3 3.5
1 | Channel 4 - Oscillator frequency 14.4875 MHz.
Q2 EMITTER 2.7 4 4,
BASE 3.4 ov 5 6.0 SAME
L AS
) |
COLLECTOR |[5.3 6 3.2 $5B
Q3 EMITTER 1.9 7 2.5
8 9.3 *The 10.7 MHz output on pin D should be approximately
BASE 2.6 : 50 millivolts during S$S8B receive mode and rises to
approximately .5 volt peak to peak during transmit
COLLECTOR | 7.7 2 6.0 i on AME or SSB.
CR1-CR6 CATHODE 4.0 i 10 5.3
1A7Al DC VOLTAGES TRANSMIT AND RECEIVE 11 8.4
12 2.8 :
13 2.1 |
14 3.5 %Y
!

OSCILLATOR OVEN ASSEMBLY

TABLE 6-7

1A7 AC & DC Voltages and Waveforms
1A8 Parts Layout (Low Pass Filter)

LA7A2 DC Voltages

6-27/6-28

1A8 Parts Layout




T
{ATAIMPI |
CAZ046 {
|
|
|
W @ @ |
|
56K ATKS ce 3 R20
: (;4r o 1 10PF o | a7k
00T cs 470 |
I — = - ) | - clol™
- T T T T T T T T T e e e e —H] E,Q?] 0,7 0‘02%
%cas 5%‘;;32?_ 1oV fcHan ﬁgi%,ff?r; fl{m
- & IDENTICAL CUTPUT 5.6K L | — 09 -8PF
. %‘c?l Mve! Jd7C6 = CiRCUITS PRe L=
T L }m! 0.9-9PF o b
sdeesdedsadygp ek~ LT YrveoN ATl 53k L= e
- el | SB XMIT B
1A74] i %F%K OvEN _ +aal | i S 1 107 MHZ QUTPUT. ot
T
ﬂ' .
1A7
SRPNMLEK JHF EDCBA
1A7AL NOTES.
=B ILALL REF. SYM,PREFIXED BY IA7Al
2.ALL RESISTORS bW+ 102 AND
DIODES ALL CAPACITORS [N UF
e UNLESS OTHERWISE NOTED
CR1,CR2,CR3,CR4 IUATAI IATAIMPI & JATA2
CR5,CR6,CR8,CR9~ 1NO914 ARE ENCLOSED IN OVEN
CR7 ——mew Diode, Zener 5.1V
IN5231B
CR10————~ Diode, Silicon AZ23
TRANSISTORS
Ay e — IN35E3 FIGURE 6~7. 1A7 SCHEMATIC
Q3’ ________ TN3643 DIAGRAM AND PARTS LAYOUT.
1ATA2
UL e CA3046
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Test Point Operating Voltage | Measurement Test Point Operating | A.C. Voltage| Measurement {Oscilloscope
Transistorx, Pin No. 26.4 13.2v Conditions Transistor, Pin No. | Voltage And Cenditions Settings
FET or IC £20% FET or IC Waveform

' : ph=mt teem |
T V=1 1 .
01,02 COLLECTOR 26.4 13.2 * Ql,d}Z COLLECTOR | 26. 4V Load 50 0 V(? té/cm

' | watts averageHm'z milli-
s — ®
Q1 BASE 2 2.2 LT T T 808 mod. seconds/cm.
} T

Q2 BASE -2 ~2.2 * Bm— :
Q1 BASE 26.4V -ﬂ L.oad REC/ V=2 volts/cm.

' : * : XMTR

Q3,04 COLLECTOR 26.4 13.2 | e 2 millio
: F 3 d .
Q3 BASE -2 -2 7 ¥ : CE seconds/cm
[
| — =
Q4 BASE -2 —2.2 * Q1 BASE 26.4v Load 50 V=2 volts/cm,
1 watts avg. _ s
TB-A TERMINAL 7| 44 44 * kK | n 809 noq. | [B=-2 milli-
; Tt na i : seconds/cn.
- 14 1 ok k |
2A2ALRI-C2 [JUNCTION 5 | i | e
CR1: SECONDARY | 26. 4V Load V=10 Volts/cnml.
Q5 BASE 10.5 10.5 ok x |
? WINDING REC/XMTR H=.2 milli-
EMITTER 10 10 * k% { s S o seconds/cm,
[ [ty L
|
COLLECTOR 14 15 FExE Ql,%z COLLECTOR Load V=10 Volts/cm
REC/XMTR _ : s
o1 BASE 2.6V Rms|2.5V Rms * % ; ; H=.2 milli
| ] 1 | bt | bt seconds /cm.
Q2 BASE 2.6V Rmsj 2.5V Rms * % T A
a3 BASE 3.6V Rms| 3.0V Rm . CR2 SECONDARY ! {uj Load V=5 voltsg/cm.
. si3. 8 .
WINDING JREC/XMTR H=.2 milli-
Q4 BASE 3.6V Rms| 3.0V Rms * seconds/cm.
* Measured with respect to (-) ships power. ;
, %
*% K2 energized (XMIT MODW) PA delivering 50 watts output
80% modulation AM, measured with respect to (-) ships
power. |
k%% Measured with respect to chassis ground. !
|
!
All measurements using VIVM or VOM. ?
TABLE 6-9
POWER SUPPLY
6-37/6-38

2A2 AC & DC Voltages and Waveforms




2AZMP3

Kl

9

K2

804 Q3uM

S
!

T3 LIHM

ON WE3L | 80100

A 92

NdO AR

282A2

CR2

p————

(2A2 OPENED)

FIGURE 6-10 2A2
POWER SUPPLY PARTS LAYQUT
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Test Point

[

i
DC &oltaqe +20%

A.C. Voltage Measurements'

Test Point

A.C. Voltage

Oscilloscope
Setting

Test Eoint

A.C. Voltage

Oscilloscope
Setting

Tesﬁ Point

A.C. Voltage

|0scilloscope

Setting

INREEREE : - : IRBEERERE ‘
Ql : Q5,06,Q7 V=2 Volt/cm. {QL17 %*\ )d V=1 Volt/cm.
Emitter V=,2 Volt/cm. Base Emitter
| NEa4 EEE
% SEERpuERRR] =
| oL - 1Q4.,Q8,09 W A5 = ly=2 volt/cm. |Q4 V=1 Volt/cm.
jBase V=.2 Volt/cm. Base ' : Eritter
TT 1] ' y' - ES . .
Ql | 05,06,0Q7 R g lv=10 volt/cm.|Q8 V=1 Volt/cm.
Cellector V=2 Volt/cm. |Collector: | - , Emitter
RS | e
' ‘ T, | :
02 & Q3 194,Q8,09 d | 1U=10 Volt/cm.|Q9 : ly=1 Volt/cn.
Emitter V=,2 Volt/om. |[Collector | 1 - ~;[ Emitter
. | IEECREENN =N ‘
02 & 03 Q5 - V=1 Volt/cm. | 2XA2 V=.2 Volt/cm.
Base V=.5 Volt/cm. |Emitter p 3 : Pin J N \*‘
| i Al A
02 & Q3 Q6 fﬁ% V=1 Volt/cm. | 2XA2 a V=50 Volt/cm.
Collector V=5 Volt/cm. Emitt@F g Pin B s e H=.5 milli=~
. ‘ IEEEERENER EV T + gsecond/cm.

Transistor, Pin No. With No
FET or IC ariva Drive
01 EMITTER 5.6V | 5.5V
BASE E_ 6.2 6.2V
COLLECTOR' 23.5 23v
02 EMITTER f 11| 32mv
BASE .60 | 0.61V
COLLEéTOR 40 40V
;
03 EMITTER 111 ] 30my
BASE .59 0.61V
COLLECTOR| 40 40V
04,08,Q9 BASE .42 | 0,52V
COLLECTOR| 40 41V
05,06 ,Q7 BASE ;4 0.52V
COLLECTOR 40%- 41V
Q4 EMITTER .48 17mv
Q5 EMITTER Ja2 24nv
Q6 EMITTER | .42 18mv
Q7 EMITTER 4| 15y
Q8 | EMITTER .68 _l9m§“‘
it EMITTER .%52 | 20mv

All measurementé_made3with3HPw412A

All voltages measured with
chassis ground.. :
40 watts avg. with 80%; mod

. TABLE 6~10 -+

2A3 125 watt P.A. | -
AC & DC Voltages-and. Wave

6~41/6~42

With-driv

respect to ‘
e, PA delivering
ulation.

' TEKTRONIX 543B Oscilloscope used.
Horizontal sweep adjusted to
.2 milliseconds/cm. unless

otherwise specified.

All waveforms taken at 2,670 kHz driving PA with signal
generator with 1 kHz 80% AM modulaticn.
from maintenance kit used.
50 ohm noninductive load.

2A3 test cable

PA output terminated with

NOTE- Waveforms will vary from unit to unit.
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FIGURE 6-11

2A3-125 WATT P.A.

PARTS LAYOUT

(BOTTOM VIEW)
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FIGURE 6-11A

223 125 WATT P.A.

PARTS LAYOUT

(TOP VIEW)
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Test Point DC Voltage #20%
Transistor, Pin No.| With No
FET cor IC Drive Drive

Q1 EMITTER 5.5V 5.5V

BASE 6.0V 6.2V
COLLECTOR| 22.5V 22.5V
02 EMITTER .075V .018V
BASE 59v .6V
COLLECTOR 40V 40V
Q3 EMITTER - 08V .023V
BASE 59V .6V
COLLECTOR 49v 40V
Q4,05 BASE . BV .55V
COLLECTOR 40V 40V
04 EMITTER . 8V .028V
Q5 EMITTER ;95V L0031V
CR1 ANODE .63V .63V
CR2 ANODE .73V .73V

PA- Output terminated with 50 ohm
noninductive load. Delivering
- 20 watts average power AM with

1 kHz 80% modulation. PA driven
‘with an HP606 Signal generator
cat 2.670 MHz. DC measurements
taken with HP412A VEVM.

NOTE: Refer to Table -
6-10 for AC Waveforms.

TABLE 6-11
2A3 (50 WATT PA)
AC & DC VOLTAGES

6-47/6—48
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FIGURE 6-12
243 50 WATT P.A. PARTS LAYOQUT
(BOTTOM VIEW)
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FIGURE 6-12A

PARTS LAYOUT

2A3 50 WATT P.A.

(TOP VIEW)
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FIGURE 6-13
2A4 PARTS LAYOQUT
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TRANSMIT MODE RECEIVE MODE

T

Test Point PC Voltage £10% Signal Voltage & Waveform
Transistor,! . Pin No. S5R AM SSR . AM
FET or IC ‘

CR3 | CATHODE 0 0
CR4 CATHODE 0 0
Q1 GATE 0 0
SOURCE 3.5VDC |3, 5VDC
DRAIN 8.3vpc |8.3vne
02 GATE. 0 0
SOURCE 3.5VDC {3.5VDC
DRAIN 8.5vpc |9.ovpe | 0
03 EMITTER 0 0 0
BASE 0 Qo | . 7VDC
COLLECTOR |8.5VDC |9.0VDC 0
04 EMITTER 8.5VDC | 8.5VDC 7.3VDC
BASE 8.5vDC |9.0VDC 6.6VDC ;
COLLECTOR 0 0 7.3VDC
CR5 CATHODE 0 0 : 0
2A5 PIN 5 0 0
| | EEEEEENNKE | o
CR4 - | ANODE A p 2 tone mod, V=2 volts/cm.
: - | 2300H2z & 700Hz |H=.5 milli-
‘ 3 SSB second/cm.
I REERERE 1K
CR3 : ANODE ‘ AM 1 kHz V=5 volts/cn,
-~ ‘ I mod. H=.5 milli-
second/cm.
FAWAVAVAWAY

DC Voltage measurements made with no AC signal,
Waveforms measured in transmit mode with R3 and R4
adjusted for normal operation with 125 watt module.

TABLE 6-12 2A5 (ALC DET & AMP)
6~55/6-56 AC & DC VOLTAGES AND WAVEFORMS
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FIGURE 6-14
2A5 ALC DETECTOR AND AMPLIFIER
PARTS LAYOUT
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«—ADJUST FOR POSITIONING
SPARK CAP "

SHAET 20PI13 FOR ALIGNMENT
ADJUSTMENT _COUPLJNG 2A4 OF 2828 AND 252C

245
251
2K|
2K2
204
206
. 2A3
; (125W)
24l
‘
1
E]
‘1»0
i
242
2A2

FIGURE 6-~16 PA/CPLR
TOP VIEW
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CONNECTOR TEST POINT IDENTIFICATION

Cc3 Cs5 C4 A 2xXA2 v
2XA2 2XA3 ' 2XA5
A-Ground A-Ground Ground-6 F-Ground
B-Ground B-RF Output {Coax) {(Coax) RF Input-5 E-Meter Drive
C~On-0f £ C-Spare AM Sel-4 D-RCVE 14V
D-14V D- ' (Coax) ALC Output-3 C~Spare
E-10V E~ Xmit 44V 10v-2 B-8pare
F- B Ground-1 A-Ground
H H~Ground
2XA3 J=-Xmit 44V J-RF Input (Coax)
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SCHEMATIC DIAGRAM FOR CA3020 AND CA3020A
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