Clegg FM-27B
FM Transceiver

ECENT EQUIPMENT revivws ate always diffi-

cult to write because what may be the
reviewer's cake could be the reader’s poison.
Sometimes it is difficult to be objective. This was
cerfainly the case when testing the Clegg FM-27H,

Anyone who has operated 2-meter fm knows
that it is primarily a crystal-controlled type of
operation, One usypally. buys crystals for thelocal
repeater and then hopes that he will find the same
frequencies in use when traveling to another area.
It can be frustyating to take a trip and discover
there are plenty of repeaters along the way, but
they all operate with different frequencies than the
ones available in your transceiver.

The number one feature of the FM-Z7B is that
it covers afl frequencies, both transtnit and receive,
from 146 MHz through 148 MHz. When the
reviewer first got into ham radic {quite a few yeurs
agol) all of his éransmit operation way with
crystals, That first VFQ was a real joy and openad
a whole new world of amateur radio. Using the
FM-27B provides the same effect.

Transwmitter Circnit

Fig. 1 is a simplified block disgram of the
transmitter. Clegg uses the term “‘Crystiplexer™in
describing both the transmitter and receiver fre-
quegcy-contraling circuits. There are ten crystals
used in an oscillator with 100 kHz steps from
25,55 to 26,45 MHz. The output from this
oscillator is fed to the first mixer. The “fine-
tuning™ circnit consists of a voltage-controlled

ascillator using Varicap funing that covers 4.43 to
4.54 MHz {shown schematically in Fig. 2). Output
from this oscillator is fed to the first mixer. This
energy is then routed through a band-pass filter
(30.5 MHz) to the second mixer. Output energy
from a crystal-controlled oscillator (116 MHz) is
also fed to the second mixer; the resulting cutput
is in the 146-MHz range. The signal is then filtered
and amplified,

Phase modulation is used in the transmitter.
The EM-27B is capable of 10-kbiz deviation and
12-dB peak clipping, The transmitters axe factory
adjusted for 5 kHz of deviation with 3 dB of
clipping.

The Recetver

if one took Fig. 1 and reversed the conversion
process, he would have a diagram for the receiver.
There Is one exception, however. A third mixer is
employed to convert the signal to the last i-f (455
kHz). Output from the last mixer is fed through a
L(-pole ceramic filter and then to ap IC limiter (a
{CA3076) and on to the discriminator (a CA30735).
The discriminator current can be monitored via a
panel-mounted, zero-center meter. This same meter
is switched to read relative output when trans
mitting.

There are two frequency-setting controls
mounted on the panel for the receiver (also two
similar controls for the transmitter). The first
cotitrol i a switch and is used to select the
appropriate crystal oscillator in the 25.55- to
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Fig. 1 — Simplified block diagram of the FM-278 transmitter,
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26.45-MHz range. This .ontrol is numbered from 0
to 9. The second control is a linear potentiometer
in the Varicap oscillator circuit, The dial for the
wontrol is numbered from O through 9.

If, for example, one wants to listen to
*146.94,™ he switches the [00-kHz receiver
selector control to % and the receiver tune control
to 4, With a signal coming in, the tune control
should be adjusted so the needle on the dis
criminator metet reads Zero. Thiy indicates that the
receiver is tuned exactly to the repeater’s output
frequency.

The transmitter adjustments are similar. For
“146,34,” set the 10N-kHz transmitter selector
switch to 3 and the traasmitter tune vontroi to 4.
A push-pull switch is mounted on the rear of the
volume control. When the volume contiol krob is
pulled torward, the spotting swiich is actvated.
This turns on the low-level stages of the trans-
mitter. With the switch activated, adjust the
100-kHz transmitter tune control so that the
discriminator meter is zerped. This puts the trans-
mnitter exactly on frequency (assuming of course
that the repeater is un frequency in the first
placel.

This view shows the receiver board. At the upper
lett-hand corner is the 10-pole ceramic filter.

With the spot switch on and the microphons
push-to-talk button depressed, the operator can
monitor his own modulation quality. No signal is
radiated since the spot switch deactivates the
antenna elay.

The logical question would be. “How does the
operator know his transmitter is on the cosrect
frequet 7" This is where the Clegg Crystiplexer
goes tc work. The receiver crystal that is con-
trolling for 146.94 is 26,45 MHz. The 26.45 MHz
frequency plus the Varicap tuned oscillator (VCO)
at 4.035 MHz, (plus the i-f at 435 kHz} and the
fixed oscillator at 116 MHz udds up to 146.94,
When the spot wontrol is turmed on, diode
switching shifts the transmitter to the same (or
almost the same} frequency as the receiver. The
26.45 MHz oscillator is controlling the transmitter.
The transmitter VOO is then adjusted so that the
transmitter is Zero beat with the receiver as
indicated by the discriminator meter. When the
spot switch is turned off, diode switching shifts the
transmitter back to 146.34 MHz by reactivating
the 25.95 MHz crystal. Since the transmitter VO
is mot switched, its setting is not affected by the
change from spot fo operate, The accuracy of the
transmitter frequency is dependent on the crystal
tolerances used in the Crystiplexer. We found that
in several fests, using # frequency counter, the
error was less than 100 Hz.

Other Information

The earlier model of the transceiver, the
FM-27A. was designed to cover [46 to 148 MHz in
une Megahertz steps ftor receiving but would

The 10 crystals in the Crystiplexer sircuit are
visible along the bottom of transmitter board. The
heat sink far the final amplitier stage 1s mounted
dn the rear wall,
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Fig. 2 -- Circuit details of the transmitter Varicap-tuned oscillator section.

transmit only in the 146 to 147 MHz region. The
FM-27B however, is capable of receiving and
transmitting in  both one-MHz sepments or
receiving in one range while transmitting in the
other.

The transceiver is fully transistorized and is
rated at 28 watts output. The umit we tesied
acually produced sliphtly more than 25 watts. The
of amplifier has inherent protection against damage
trom mismatched loads.

In the Hartford area there are repeaters
aperating from 146.64 to 146.94 MHz on every
30-kHz assighment. Some receivers we  have
checked have shown severe cross-modulation ten-
dencies, However, the FM-278 has been
exceptionally clean in this respect. One crazy
problem did crop up when using the unit, but it is
hard to fault the manufacturer for this one. We had
an oucasion ta use the tramsceiver, but had no
regular antenna available. A wire, 19-inches long,
was inserted into the coax fitting and the rig was
turned on. We could hear each local repeater and
managed to trigger them but received reports of no
audio or poor audio. After much head scratching
and checking it was discovered there was 1f from
the antenna getting back into the audio circuits. A
simple ground-plane antenna with about two feet
of roax feed solved the problem. As stated, it is
hard to fault the manefacturer because instructions
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clearly point out that a 50-ohm coaxial Inad with
fess than a 2:1 SWR should be used.

The FM-27B comes with a mounting bracket
that is unique. It is equipped with a lovk and key,
The transceiver can be quickly installed and locked
in place. A thief with a crowbar could steal the set,
but it wouldn't be easy! — WIICP

Clegg FM-27B 2-Meter FM Transceiver

Power output: 28 watfs at 13.5 V dc.*®
Sensitivity: 0.37 uV for 20 dB of quieting;
0.83 UV to apen the squelch.*
Frequency stability: Less than 100-Hz fre-
quency change at 146 MHz, transmit
and receive. with a voltage change
from 12 to 14.5 V from the supply.*

Dimensions (HWD) and Weight: 7-3/8 x
3-1/2 X 9-1/4 inches, 4.5 pounds.*

Power reqairements: 12 to 14 V de; standby
0.4 A, receive ]2 A, transmit 6 A, *

Price ctass; $480, includes microphone and
mounting bracket.

Manufacturer: Signal and Control, Inter-
national Corp., Ciegg Division, 3050
Hempland Rd., Lancaster, PA 17601,

® Pested in ARRYL Lab,
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