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ALIGNMENT INSTRUCTION

RECEIVER
A.

Inject at the ant. jack a 27.185 MHz signal (+.001 %; 30 % modulation at 1 KHz).

B. Connect an audio voltmeter and oscilloscope across on 8 ohm load and plug into
external speaker jack.
Test Equipment Test Point Adjust ] Remarks

1. RF signal genera- | Inject at ant. | T-101, Max. output with vol. control at max,
tor (low range to | jack T-102, squelch control at min. output should
avoid audio VR-101, | be more than 500 mW (2.0 V/8 ohm)
saturation) with gen. voltage at 1 uV; S+ N/N

more than 10dB on all channels

2. RF signal genera- | Inject at ant. | VR-104 Set the ant. input to 100 uV and the
tor jack meter indication to 9 by VR-104

3. RF signal genera- | Inject at ant. | VR-102 Set the volume control and the squelch

, tor

jack

control at maximum. and set the tight
squelch by VR-102 so that the output
from speaker is heard when the ant.

input is increased up to 1,000 uV.

AGC RESPONSE

Set the output voltage of a signal generator at 50,000 uV and adjust the volume control
so that the voltmeter output is 500 mW (2.0V/8 ohm). Then, lower the output voltage of

the generator so that the voltmeter output

generator should be under 5 yV at this time.

AUDIO POWER CHECK

is 10dB down. The output voltage of the signal

With a generator output of 1mV and squelch control at minimum, audio output should be
more than 3.5W (5.7 V/8 ohm) at maximum position of volume control.

TRANSMITTER
A. Power Supply — 13.8 VDC.
B. Use a suitable power meter, non-inductive dummy load and oscilloscope connected to
antenna jack.
Test Equipment Test Point Adjust Remarks
1. Power Meter Antenna jack | T-301, | Adjust for maximum output power
T-302, |
L-303, '
2. Freq. Counter Across dummy ——— | Check all channels + 800 Hz
| load
3. A.F. Oscillator | Inject at mic | VR-202 — 90 % modulation oscilloscope

with AF voltmeter
in shunt
(1KHz 30mV)

| input

Reduce AF oscillator output to 5mV;
modulation = 50 %

i

VOLTAGE ADJUSTMENT OF AC POWER SECTION

Set the output voltage of AC power section at 13.8 volts by adjusting VR-501.



VOLTAGE CHART

Q101 CCl 2001 Q101 CCI 2001
PN NG H_: > | Rx ) T’E N ™ | Rx '
B 0.3 6.4 20 0 45 |

2 0.8 71 21 0 0.6
3 0 0o 22 0 | a2
4 0.3 08 23 | 0 0
5 0.3 36 24 02 | 07
6 0 2.4 25 o 0.7
7 o 7 2 0.3 1.8
B 0 0 |\ Meron | ¥ 01 0
03 10 [swEew | 0| 5
o 0 64 M| Q206 M51513L
| 0 2.9 ;SQUELCH PIN NG " i Tx Rx
10 0 3.1 1 | 6.4 6.5
1 0.3 2.9 2 124 12.7
12 0 3.0 3 _ 10.6 10.9
15 0 3.5 4 | 38 3.9
14 0 0.7 5 3.0 3.0
15 o 0 6 3.1 3.2
16 0 0 7 1.9 1.9
17 0 3.5 8 7.6 7.7
18 0 0.7 | 9 1.3 1.3
19 0 0 w0 | 0




Vb (V) Ve (V) Ve (V)
Tx Rx Tx Rx Tx Rx
Q102 | 2SD467 0.8 7.1 9.0 9.0 0.3 6.5
Q@201 | 2Sc458 3.9 | 106 12.6 12.7 3.3 10.4
Q202  2SC458 1.9 '[ 2.6 3.9 10.9 1.3 3.7
Q203 2SC458 2.5 3.2 9.0 10.9 2.0 2.6
HUQZO4 i 2SA844 5.? _|“ 6.9- 1 2.5 3.1 6.3 7.6
Q@205 ] 2sBS61 | 0 0 0 0 0 0
| a301 | 2SC1908 2.9 33 | 127 | 127 2.2 8.9
Q302 2SC2086 0.2 | 0 .12.3 13.4 0 0
1_(-33-09: éSCéi-_GG _ 0.; -l —0 gp.__i2.3 13.4 0.1 0
| Q401 | 25C1173 9.6 9.5 12.6 12.8 8.9 8.9
_Q;; - _28_0458 0 2.0 r 0 6.6 0 1.65
Vb (V) Ve (V) Ve (V)
Tx [ Rx Tx Rx Tx Rx
| as01 | 2scase | 84 | 8.4 15.1 15.1 9.0 9.0
‘@502 | 2sD526 s | 145 | 19.8 21.7 13.8 13.8
Q503 | 2sc7as | 151 | 15.1 | 19.8 | 217 | 145 | 145




YOU AND YOUR ANTENNA

Three main components comprise a typical Citizensband installation. They are: your trans-
ceiver, an antenna, and the coaxial cable which connects the antenna to the transceiver.
It is important that all three pieces are installed correctly to give the best possible range
and reliable performance. We hope this information will be helpful for you to realize the
maximum performance of your installation.

ANTENNA

For several reasons, it is impossible to exactly PRE-TUNE an antenna at the factory. A
general range of tuning is done which may suffice, but for best performance, an antenna
should be tuned after it is installed.

Most antennas have some form of tuning capability. Usually, this involves the whip section
sliding into a coil, spring, or metal section. This allows the antenna to be adjusted to the
exact frequency desired. All Royce antennas are the “broad band” type. When adjusted
for Channel 20, they will perform well from Channels 1-40. An untuned antenna robs you
of range and could cause, after a period of time, substantial deterioration of the perform-
ance of an RF output transistor. We cannot stress enough the importance of tuning your
antenna. The measure of an antenna’s performance is its “SWR” (standing wave ratio).

COAXIAL CABLE

Coaxial cable is used in all Citizensband installations. This cable transfers the power from

your transceiver to the antenna. The output of your transceiver is 50-52 ohms. Your
antenna is designed to be 50-52 ohms. For this reason, RG58/U or RG8/U cable is used
because it also is 52 ohms and matches the antenna to the unit. The frequency of the
antenna is very important in this area because a mis-tuned antenna can disrupt the system
balance. If this balance is disrupted, standing waves are generated on the coaxial cable,
which results in a loss of power in your transceiver.

UNDERSTANDING SWR (Standing Wave Ratio)

In theory, your transceiver has a 50 ohm output and your antenna is 50 ohms. If a 50 ohm
cable (such as RG58/U or RG8/U) is used, all the power from your transceiver will be
transmitted via the coaxial cable and radiated by the antenna. Under these conditions, the
SWR (standing wave ratio) of your antenna system would be 1 : 1. In practice, the antenna
must be 50 ohms and tuned to the exact channel. This condition seldom exists and standing
waves are set up on the cable. This SWR robs you of power and likewise range. While
1.1 is not always possible to attain, you should tune your antenna system so the SWR
does not exceed 1.5 to | or at maximum 2 to 1. Here are some examples of the power
losses for various SWR ra‘*ios:

- 17 —



SWR Power Losses

11 = 0%
1.3:1 = 2%
1.5:1 = 3%
1.7:1 = 6%

2:1 = 1%
3:1 = 25 %
41 = 38 %

5:1 = 48 %

6:1 = 55 %
10 :1 = 70 %

TUNING YOUR ANTENNA

For optimum performance, an SWR meter should be used to tune the antenna. However,
since this meter may cost from $15.00 to $30.00, not everyone may want to invest in its
purchase. If possible, borrow one. If you are unable to borrow one, the RF output meter
on your transceiver can be used as a GUIDE to antenna tuning. While it is not 100%
accurate, it is generally better than no tuning at all. Always tune your antenna in an open
area. Wires, metal and copper tubing if nearby can effect the tuning. Never tune an
antenna inside a garage, under a metal car port, next to a metal truck, etc.

A. USING YOUR TRANSCEIVER OUTPUT METER AS A TUNING GUIDE

After installing your antenna system, place the whip halfway into its receptacle and
turn your transceiver to Channel 20. Depress the switch on your transceiver micro-
phone, and make note of the reading on your RF output meter. Loosen the adjustable
whip section and move it 1/8 to 1/4 inch down. Again depress the transmit switch,
if the reading is the same or lower continue moving the whip down1/4 inch at a time
until the LOWEST reading is obtained on your transceiver RF meter. If the reading
was higher, move the whip up 1/4 to 1/2 inch the first time and 1/8 to 1/4 inch
thereafter until the LOWEST reading is obtained on the RF meter. That's right......
THE LOWEST READING. Your RF output meter is a voltage sensing device. It is
installed in the RF output circuit and senses the voltage near the antenna terminal.
In a perfectly tuned system all of the voltage is transferred from the output transistor
and passed to the antenna. As an example, let's use the figure 10. If there is SWR
on the line, the forward voltage is 10 and a reverse voltage appears (let’s say it's 2).
The meter circuit now sees 20 and shows a higher reading. You can see that because
of the way most RF output meters work, the LOWER your RF output meter reads
the better your antenna is tuned. Of course, if the meter reads less than 1/2 scale,
it may indicate a problem in your set and should be checked. Similarly, an extremely
high reading may indicate a problem in your antenna. An RF output meter can tell you
much.....especially if you know how to use it.



TUNING YOUR ANTENNA WITH AN SWR METER

Using an SWR meter is the most accurate way to tune an antenna.
Connect the SWR meter as close as possible to the back of the transceiver. Use a
double male connector or a very short piece of RG58/U with connectors on each end.

Place the adjustable whip halfway into its receptacle. Set your transceiver to Channel
20. Measure the SWR following instructions supplied with the meter. After the first
measurement, move the whip down 1/8 to 1/4 inch and repeat ALL the steps again.
If the SWR is lower, continue the process moving the whip down 1/8 to 1/4 inch at
a time until the lowest reading is obtained. If the SWR is higher, raise the whip 1/4
to 1/2 inch the first time and 1/8 to 1/4 inch thereafter until the lowest SWR is
obtained. Note, if the reading continues falling but you have reached farthest point
down that you can go with the whip, the whip may be too long. To verify this, put
the Channel Dial to Channel 1 and measure the SWR. Next, put the channel dial to
Channel 40 and measure the SWR. IF THE SWR WAS LOWEST ON CHANNEL 1
AND HIGHEST ON 40 THE WHIP SECTION IS TOO LONG. Carefully cut 1/4 to
3/8 inch from the whip section and re-measure Channels 1, 20, and 40. If the SWR
is still lowest on Channel | continue trimming the whip by removing 1/8 to 1/4 inch
at a time until the lowest SWR is obtained on Channel 20. DO NOT GET OVERANXIOUS.
YOU CANNOT REPLACE A SECTION ONCE IT IS CUT OFF. If you exceed slightly
the best tuning for Channel 20, the whip may be raised 1/8 to 1/4 inch at a time to
obtain the best SWR on Channel 20.

WARNING: DO NOT CUT THE WHIP USING THE “POWER OUTPUT METER
TUNING METHOD” YOU MUST USE AN SWR METER TO ACCURATELY
DETERMINE THE SWR.

Every six months or so, re-check the SWR. Car washes, road grim, and chemicals
can effect the mechanical connections of an antenna and corrode them. This corrosion
can cause poor electrical connections and lead to high SWR. The correction of this
problem is usually accomplished by cleaning of the metal connection parts with a wire
brush.



HELPFUL HINTS

1. High SWR robs you of range and puts a strain on your output transistor.
ALWAYS TUNE A NEW ANTENNA.

2. Never tune your antenna in a closed area (garage, under a metal car port, etc.)
incorrect tuning may result.

3. MAKE SURE ALL MECHANICAL CONNECTIONS ARE TIGHT.

4. DON'T SMASH OR SHARPLY BEND THE COAXIAL CABLE—it should remain generally
round to do its job properly.

5. TIGHTEN YOUR PL-259 CONNECTOR OCCASIONALLY—road vibration has a tendency
to loosen it which can cause output transistor problems.

6.. PERIODICALLY (every 6 months) re-check your SWR. Corrosion and road grime may
rob you of performance.

7. PERIODICALLY check your coaxial cable for wear. A broken or loose wire could cause
RF output transistor failure.

This information was produced to help you understand the installation and maintenance of
your antenna and cable feed system. Many field problems have been traced to problems
such as the above. They can lead to eventual failure of the RF output transistor in your
transceiver. Careful installation and maintenance can prevent these problems.



TECHNICAL INFORMATION

FEDERAL COMMUNICATIONS COMMISSION REQUIREMENTS

The technical information, diagrams, and charts provided in this manual are supplied for
the use of a qualified holder of a first or second class radiotelephone license in servicing
this transceiver. It is the user’s responsibility to see that this unit is operating at all
times in accordance with the F. C. C. citizens radio service regulations.

If you install your own transceiver, do not attempt to make any transmitter tuning.
Adjustments are prohibited by the F.C.C. unless you hold or are in the presence and
under the supervision of a first or second class radiotelephone licensed person. A Citizens
Band or Amateur license is not sufficient.



LIMITED WARRANTY

We warrant each new Royce product to the original consumer purchaser to be free from
defects in material and workmanship for a period of ninety (90) days from date of purchase
as shown on purchaser’s receipt.

Royce will repair or replace, AT ITS OPTION AND FREE OF CHARGE, during the
warranty period, any part which proves defective in material and/or workmanship under
normal installation, use, and service. .To obtain the name and address of a warranty
service center in your area, just contact your local dealer listed in the telephone directory
or return the unit to our factory, TRANSPORTATION CHARGES PREPAID, at the address
below. THIS WARRANTY IS LIMITED TO DEFECTIVE PARTS REPAIR AND/OR
REPLACEMENT ONLY AND DOES NOT COVER ANY ACCESSORY USED IN CON-
NECTION WITH THIS PRODUCT. LABOR CHARGES AND/OR DAMAGE INCURRED
IN INSTALLATION, REPAIR, OR REPLACEMENT AS WELL AS INCIDENTAL AND
CONSEQUENTIAL DAMAGES CONNECTED THEREWITH ARE EXCLUDED.

Some states do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may not apply
to you.

Any damage to this product as a result of misuse, abuse, neglect, accident, incorrect wiring
(not our own), improper installation, repair or alteration outside our factory or authorized
service centers, or any use violative of instructions furnished by us, WILL VOID THIS
WARRANTY.

This warranty gives you specific legal rights, and you may also have other rights which
vary from state to state. In the event of a problem with warranty service or performance,
you may be able to go to a small claims court, a state court, or a federal district court.

Royce Electronics Corporation
1746 Levee Road
North Kansas City, Missouri 64116
816-842-7505
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