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Wk-484 TRANSMITTER MODULE
9T9OA-O

Specifications:

Des cription:

The WR-494 transmitter is contained in a plug-in 
module. It utilizes phase-modulation and has a crystal 
frequency multiplication of 9 times. Power, control and 
audio connections are made through a rear-mounted 15-pin 
connector. A front-panel, 14-pin metering receptacle is 
provided for test and alignment using a model M90 Test 
Set. The R.F. output is fed through a coaxial connector 
on the rear-panel .

Functional Connections (by pin number):

1 +13.6V +13.6 volt supply input.

2 +13,6V +13.6 volt supply input.

3 SW TX +9.5V TX +9.5V switched by the Line-Local
channel selector switch, this output 
is used to enable line channel selection.

3-78 1

Power requirements transmit 13.6 VDC at 3 A. typ.
Power requirements std. by 13.6 VDC at 50 mA. typ.
Frequency 406 to 512 MHz.
R.F. power output 12 watts
Output impedance 50 ohms
Frequency stability ±0.0005%, -30 to +60 °C
Spurious, harmonic emission 70 dB below carrier
Modulati on 16F3, ±5 KHz. 100% at 1000 Hz.
Audio response +1, -3 dB from 6 dB/octave

pre-emphasis 300 to 3000 Hz.
Audio distortion less than 5% at 1000 Hz. for

3 KHz. deviation
Hum and noise -50 dB from 3 KHz. deviation

at 1000 Hz.
Physical size 260 mm x 60 mm x 108 mm



Functional Connections (by pin number) (cont.):

7 PTT Application of ground to PTT will key 
the transmitter on.

8 TX +9.5V During the transmit state this pin will 
be at +9.5 volts.

9 TONE MOD Tone modulation input. The tone inter­
face network components depend on the

■ tone frequency band. See WR-494 Trans­
mitter Module Schematic Diagram.

11 VOICE MOD Voice modulation input.

12 080 1 Channel 1 oscillator control.

13 OSC 2 Channel 2 oscillator control.

14 GN D Common ground.

15 GN D Common ground.

Circuit Description:

1. Audio Ci rcui t

Audio Amplifier-1, consisting of Q11 and Q12, amplifies 
the microphone audio to a level sufficient for the instan­
taneous deviation control (IDC) CR8,9. The circuit also 
provides pre-emphasis with R48 and C68. External voice­
frequency signals are applied to the second stage, Q11, with 
R60 as an attenuator. This is a flat input and signals 
such as voice must be externally pre-emphasized. The 
DEVIATION ADJ control, R41, sets the peak deviation. Tone 
modulation is connected to the input of Audio Amplifier-2 
through an interface network consisting of R61-63 and C106- 
107. The voice signals from R41 are also applied to the 
input of Audio Amplifier-2 consisting of Q9 and Q10. The 
output of this stage is sufficient to apply to the modulator 
through the low-pass filter 056-58, t17-18.

2. Oscillator-Modulator

QI and Q8 are the channel-1 and channel -2 oscillators, 
respectively. The crystals are third-overtone and their 
frequency is one ninth of the channel frequency. RT1 and 
RT2 are for low temperature compensation. For two-channel 
operation, switch SI is used to select the channel locally 
or allow remote selection in the center position by applying 
TX +9.5V to pin 3 of Pl. This voltage is used to enable
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Ci rcui t Descri ption (cont.):

remote channel selection. CR2 and CR7 are switching diodes 
that isolate the unused oscillator from L2. CR5 and CR6 
make up the modulator.

3. Exciter

Q3 through Q7 supply amplification and frequency mul­
tiplication up to the carrier frequency. The output of Q7 
is fed through a band-pass filter to the pre-driver Q13. 
This filter reduces the level of unwanted frequency com­
ponents in the exciter output.

4. Power Stages

Q13, Q14 and Q15 are the pre-driver, driver and power­
amplifier stages respectively. The power-amplifier output 
passes through a harmonic filter L29 to L31 before leaving 
the module at JI.

5. Power Supply

Regulator U2 provides an adjustable supply to Q13 and 
Q14 so that the drive to the power-amplifier can be set to 
the value required for rated output. This voltage is 
adjusted using the front-panel control labeled AVR, R64. 
Regulator U1 provides a fixed supply voltage of +9.5 volts.

Q16 is the PTT switch. This transistor generates 
TX +9.5V which keys the transmitter oscillator. CR1 is a 
front-panel LED indicator labeled TRANSMIT that lights 
when the module is in the transmit state by utilizing the 
base current of Q16. The TX +9.5V signal is available at 
pin 8 of Pl for external applications such as activating 
an antenna switch in simplex stations.

Adj us tments :

1. Equipment

The following test equipment and tools are recommended 
for performing the various adjustments.

-terminating RF wattmeter
-AF signal generator
-FM communications monitor
-power supply
-test mi criphone
-test set
-tuning tools
-screw drivers

50 ohms 25 watts F.S.

11 to 16 VDC over 4 amps.

WR M90 Test Set
i n s ula ted
slot and ph ill ips head
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Adjustments ( con t.) :

2. Ali qnment

Set the power supply voltage to 13.6 volts. Connect 
the power supply and the terminating wattmeter to Pl and 
JI on the WR-494 transmitter module rear-panel. Connect 
the test microphone and the M90 Test Set to J3 and J2 on 
the front-panel. The PTT button on the microphone or the 
one on the Test Set may be used to place the transmitter 
in the transmit mode. The keying time should be less 
than one minute until the transmitter is fully aligned. 
Table 1 :- Transmitter Alignment, gives the tuning 
instructions. The typical values shown for the Test Set 
readings are given as a guide only. Optimum performance 
may still be achieved with readings different from these.

Test Point

Table 1 :- Transmitter Alignment

Set to
Test Set
Range uA

Typical 
Reading uA Al i gn

1 100 52 L2 Note 1

2 50 41 L3 max.

3 50 29 L4,5,6 max.

4 50 14 L7,8 max.

5 50 35 l.9,10,044 max.

6 50 29 048,72,74,77,79 max.

7 50 46 084 max.

8 50 40 090 max.

wattmeter 25W 15W 097 max.

wattmeter 25W 12W AVR 12W

Note 1. Tune to a peak then decrease to 80% of the peak 
by increasing the inductance of L2. The final 
reading of the test point should be about 52 uA.

If the indicated Test Set range is not used, the 
given typical values will not apply. Some of the test 
points are voltage sources. The first position of the 
Test Set (13.6V) measures the input supply. The scale 
is 15 volts full-scale, nominal reading 45.3 uA.
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Adjus tmen ts (con t.) :

3. Crys ta1 Frequency

Select the correct channel. Observe the carrier 
frequency on the FM communications monitor. Adjust 
capacitor C5 (C54) to mid range. Set carrier frequency 
with coarse control LI (L16) and fine control C5 (C54). 
The components in brackets refer to channel 2. Note 
that later adjustment of L2 will affect the crystal 
frequency slightly.

4 . Deviation

The DEVIATION ADJ control, R41, is located on the 
transmitter exciter circuit board. Monitor the trans­
mitter modulation on the FM communications monitor. If 
the test microphone is used for this adjustment, the 
DEVIATION ADJ control should be set so that loud speech 
into the microphone produces a peak deviation no greater 
than 5 KHz. If an AF signal generator is used, set the 
DEVIATION ADJ control to maximum and apply a 1000 Hz. 
tone to pin 3 of J3, the microphone connector. Set the 
generator level for 3 KHz. deviation. Increase the 
output by 26 dB and reduce the DEVIATION ADJ control 
for 5 KHz. peak deviation.

Repeater and Remote Base applications normally 
require that the test microphone not be left connected 
unless the microphone element is switched.
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TONE MOD VOICE MOD

WR-494 Transmitter Module Block Diagram



SUFF!.* FREQUENCY

A <06-420MHz
B 45 0 -470 MHz
c 470- 512 MHz

ALL CAPACITORS IN pF UNL.
*. REFER TO PARTS L4-ST
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