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2.1b - IF-AF MODULE - cont.

—

The 455 FHz glgnal 1s filtered by a 6 rescnator ceramic lattice
filter assembly. The normally supplied characteristics are:

5 db bandwidth 18 Kz
50 db bandwidth 40 KHz

Replacement filters for wider, narrower or steeper skirt character-
istics are provided for and can be furnished from the factory as
replacements or can be factory installed on specisl order,

The output of the cersmic filter is amplified by a type CAZ0S3
integrated circuit. A zingle tuned 455 KHz transformer at the output
provides additional skirt selectivity and couples to a CA3O?S inte-
grated circuit. Thisz stage serves as a limiter, high gain IF amplifier,
differential discriminator, meter amplifier and lst audic amplifier.

The detected output from the discriminator iz divided into twoe
channels. One of these contains correct RC frequency sheping to
provide de-emphasis to EIA stendard contour mnd is coupled via the
Volume Control to the CAZ020A audioc output amplifier. The other
detected output is a two stage tuned nolse amplifier utilizing type
40233 transistorg, whose rectified cutput provides the reguired
Sgualch Comtrol characteristics. Thie rectified output fg utilized to
switch & clamping trensistor (40233) vwhich gates the 30208 mmplifier.

TRANSMITTER CIRCUITEY

2,28 - CRYSTAL OSCILIATOR/MODULATOR MODULE - The 22'er FM has provisions
for 9 panel selected transmitter crystals. A separate trimmer capacitor
permits adjusting each erystal to the exact frequency. Only high
quality, stable crystals should be employed to achieve the precisicn
and stability capabilities of the equipment.

ACDITIONAL TRANEMIT CRYSTAIS can be furnished (.0005% tolerance from

1 to 40 degrees C ambient) at $9.00 each. All standard 30 KC increment
channels are available in stock. Alternately, erystals can be supplied
by Bentry Mfg. Co., Crystal Park, Chickasha, Oklshoma 73018. Order
their Stock No. #88001 plus desired ocutput freguency. GSce paragraph #3
alap.

A type 40246 transistor is employed as the erystal oscillator in the
8.1 MMz region and & like device is employed az an isoclation stage
between the oscillator and the phase modulator.

Audio cutput frem a high impedance microphone source is preamplified
by a type ZNSZ45 FET which then couples to a type 40233 audioc stage.
An adjustable potentlometer between these two stages is provided to
preset gain to the desired lewvel,

The audio output is fed to a diocde clipper pair whose clipping level
is controlled by the panel DEVIATION conatrol. When this control is at
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2.2 - CRYSTAL CE_EIIE&TDR,-"!-HIEJI.ATQR MODULE - econt.

MAX (clockwise), no clipping takes place and the intermal gein control
permits adjustment from O to 15 KEC or more deviation at normal voice
levelsg. When the deviation control is retarded somewhet, clipping
commences and varying degreez of FM deviation can be cbtained.

Time congtants before and after the clipping stage have been selected
to provide extremely clean speech quality with moderate clipping whils
malntaining the EIA phase modulaticn speech contour.

The clipped sudio cutput is coupled to a specisl integrated "back to
back” voltage veriable capacitor which, in conjunction with a high
slug tuned coil, forms & voltage varigble phase shifter at 8.1 MHz. The
crystal pecillator signal fiaﬁlated} i applied acrozs this network msnd
the phase modulated output Is limited and amplified by a CA3053 integrat-
ed circult and transformed to low impedance as & 2 volt, 5.1 MHz phaze
modulated cutput signal.

2.2b - FREQUERCY MULTIPLIERS - Three cascaded stages employing type
LZCGHTA vecuun tubes provide the required freguency multiplication and
power amplification for driving the finsl amplifier stage, In these
stages the 8 MHz phage modulated signal ia:

1. Triplesd to 24 MHz
£. Tripled to T2 MHz
8. Deubled to 144 MHz

Double tuned band pass couplers are employed at 24 and 72 MHz. These
sirenits are factory aligned to cover approximately 2k MHz either side
of the 146 MHz center frequency. The final multiplier (144 ME2z dcubler)
is tuned by the GRID control on the front panel.

2.2¢ = FINAL AMPLIFIER - The 22'er FM utilizes & type B150 vacuum tube

&2 & Class C power smplifier with an effecient series tuned plate oircuit
and with low impedance, tuned link output coupling. Nominel Lnput power
is 325 volts at 180 Ma (584 Watts). Typical power output of mers than
30 Watts iz cbtained into a 50 chm load.

POWER % CONTROL CIRCUITRY

The 22'er PM utilizes & special power supply sysiem permitting choice
of either 115 volt, B0 Hz and 12 VOC operation. Conversicn from cne to
the other of these modes 1s performed by the use of the correct POWER
CONNECTOR.

On 12 VDC cperation, a palr of EN2869 transistors cperate as self
axeited switches to perform the necegssry DO to AC inversgiom.

On both modes & bridge rectifier and associated filter components provide
& 350 VDC high voltage supply for the transmitter tubes.

On AC cperatlon a gecond bridge rectifier provides a Zemer regulated
11 VDC source for all Bolid State eircuits in both receiver and trans-
mitter.
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2.5 POAER & CONTROL CTIRCUITRY - cont.,

Cn DC operation the game Zeéner regulator gtabilizes the 11 VDO
provided from the 12 wvolt DC system.

A single relay (3 Pole, double throw) provides normal transmit-
receive [TfR] switching controlled by the PTT provisions on the
microphone, The MONITOR switch disables the T/R relay permitting
actuation of the lower level transmitter stages, the crystal os-
cillator and phase modulator module as well as the receiver. This
permits monitoring ones own signal guality and deviatiom.

3. CRYSTAL SELECTION and ADJUSTMENT

The 22'er FM, when egquipped with a full complement of crystals,
permits stable "on-channel” transmission on 9 preset freguencies.
Crystals are aveilable from several manufacturers as well as from
the Clegg factory and from the dealer from whom the egquipment is
purchased, Eagch crystal socket has an adjoining miniature trimmer
capacitor which permits varying the frequency approximately X KHz
(at the output freguency).

The gpecifications of the regquired crystals are az follows:
1. Frequency: Desired output frecuency divided by 18.

For example the crystal for 146.34 MHz cutput is

1'-4-’%3‘-1 = 8,130.000 KKz

2. Holder: HC-25/U
3. Calibration Tolerance: + .002% {(Max)

4. Temperature Characteristics: + ,008 (Max) for O degrees
to 60 degrees Centrigrade

3. Circuit Loading: 1E2pf parallel resonant

CRYBTAL SOURCES

Crystals complying with these specificationg ean be purchased from
Sentry Manufacturing Co., Crystal Park, Chickasha, Oklahoma 730183.
Order their Part No. B88-001 suffixed by the degired operating
frequency in the two meter band.

Crystals for cperation oo any of the popular FM channels (30 Kz
increments from 146,100 to 146,870 KHz) can be normally furnished
from the factory on a "same day” delivery basis. Price per crystal
ig $9.00 plus 31.00 per arder for processzing and shipping.
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5. CHRYSTAL SELECTION and ADJUSTMENT - cont.

5.5 CRYSTAL INSTALLATION

To instell or replace crystals in the 2E'er PM:

l. RHRemove the top cover of the unit by removing the =ight
screws (2 on =ach side and 2 on the top); do not loosen speaker
mounting screws.

€, The nine available crystal sockete are located om the
P/C board at the front senter section of the chassis.

5. Crystal sockets are numbered 1 to 9 starting at the l=ft
front and back to #5 then forward to #9. (As normally shipped
from the factory, a 146.94 crystal has been installed in
socket #9)

4. Install the crystals in the geguence degired in the approp-
riate gockets. Nomally, one will fipd it desirable to install
crystals in ascending sequence of frequency, perhaps leaving empty
sockets for anticipated future chanmels. A particularly useful
sequence of erystals compatable with the activity in many areas

of the country ig:

1. 145,22 4. 146,37 7. 146.82
2. 146.28 5. 146.48 8. 146.88
3. 146.34 6. 146,76 3. 146.94

5. Frequency trimming can be accomplished in ssveral mafiners
depending on the aveilsbility of standards. By far the meost
gimple method is to use stations already operating on that parti-
cular channel as the frequency standard.

The procedurs Iin this case is:
a) Allow equinment to preheat at least 30 minutes,

b) Tune in & zignal on the desired chenfiel on the recelver.
It is degirsble to listen to the activity on that channel for
some time to establish the consensus as to the frequency,
keeping in mind that stations slightly higher in frequency
willl read high on the DISCRIMINATOR meter.

e) Carefully tune in the station gelected s the standard
and cobgerve the meter setting.

d)} Switch TRANSMIT CHANNEL to the appropriste position and
gwitch SPOT to ON position.

E} Adjust trimmer capacitor adjacent to the ecrystal in uge
to obtain the same meter resding as in c) above.



5.5 CRYSTAL INSTALIATION - cont.

B.
f) Repeat several times if necessary. WwWhen finally
accomplished properly the meter should remain at the
exact szame deflection for all three of the following
conditions;

1. Ko received signal.
2. Recelving the "Standard" signal,
3. Listening te the SPOT signal.

g) The foregolng procedure allews netting to within
150 cycles or less of any reference frecuency.

RECETVER DIAL CALIERATION

Az shipped from the factory the 22'er FM receiver dial has been call-
brated to an error of less than 10 EC at zll points from 144 to 148 MHz.

A serew driver triomer capacltor has been provided to permit periodic
readjuztment of thiz calibration. Thiz trimmer is s vertically pesitioned
serew driver adjustment Just at the rear of the front bracket of the
receiver tuning capacitor. {0225)

OPERATIRG SUGGESTIONS

The Ham who moves intc the world of 2 meter PM from more conventional
ham sctivities of AM, OW or 5883 will quickly find that it is a vastly
diff'erent type of activity. The d!ffarence ig less related to the tech-
nical factors associated with the type of modulation than it iz to the
philosophical difference established by the groups of Hams who pioneered
channelized VHF FM in the past decade.

Many excellent ariicles have appearsd in the various ham periodicalg
quite adequately describing the nature of this "hobby within a hobby".
A bibllography of thege articles appears at the end of this section.

Unlike most of the equipmenl which has been uszsed to date by the 2 meter
™ fraternity, the 22'er FM has a tuneable receiver. Heretofore, when
one wanted to listen on & channel for which he was not equipped, he had
to go through the expense and delay of ordering a new receive erystal
(or erystals) frequently to find that the channel selected was not
sufficiently interegting to justify the expenditure.

Although the receiver ig continuously tuneable, it is certainly expectad
that the channelized type of operation wlll be retained for virtually =11
Z meter M operation. One must learn to consider the tuneable FM receiver
not as being continucusly tunsable but having the capability of tuning to
all of the channels without purchasing deozens of accessory crystals. To
retain this philcsophy of cperation, the 22'er FM transmitter section has
been channelized and only crystals for the widely co-ordinated channels in
current usage will be zupplied from the Tactery.
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3. OPERATING SUGGESTIONS - cont.
5.1 CHANWEL SPOTTING

The recelver tuning dial of the 228'er M has sufficiently adeguate
readout accuracy to permit setting te within 10 KHz of any desired
channel without resorting to any reference standard.

The SPOY, MONITOR and DISCRIMINATOR meter provide instant and self
obvious means for setting the receiver precisely on any channel Tor
which a tranamit crystal has been installed.

Not quite so obvious is the use of the self contained provisions

of the unit to instantly tune the receiver precisely to any

repeater output frequency for which an input erystal is available.
Here one first sets the receiver by direct dial readout as clogely
as possible to the repeater ocutput freguency. Then, with the trans-
mitter set toc the channel corresponding to the repeater input fre-
guency, & momentary closure of the PTT button on the microphone will
trigger the repeater. The recelver can then be tuned precisely to
the repeater ocutput frequency because of the "Sguelch-tall" which
repeaters transmit. (That is, virtually all repeaters have a short
delay in turning off af'ter the recelved signal that has triggered
them goes off.)

»» SERVICE INFORMATION

Fig. 1 - Block diangram
Fig. 2 = Chassis layout
Fig. 5 = 9 channel XTAL oszc and phase modulator schemmtic

Fig. ¢ - Tuner and Front end schematie

A3 - Receiver IF/AF schematic
Ad - Main Frame schematic

Filg. 5

1

6.1 RECETVER FRONT EKD

&.1a - FRONT END TUNER alignment should be performed by feeding the out-
put of a gweep generator adjusted for a center freguency of 146 MHz with
about + 6 MHz width into the ANT receptacle. The front end band pass
ean be observed by connecting & szcope at the test point provided {TPZ01)
on the copper side of TUNER P/C board at the top of R208. See Fig. 2,
component layout.

Slug tuned coils LZ0Z and L203 should be adjusted for a flat pass band

of approximately § MHz centered at 145 MHz, When properly adjusted an
input signel of 100 MV gheuld provide approximately .75 volts of detected
signal at the test point. AGC voltage to the FF stage should be digabled
by grounding the AGC lead (white wire) at C203.
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SERVICE INFORMATION - cont.

6.2

5.4

VLO ALIGNMENT

The tuneable cgcillator in the 22'er FM cperates 17,450 KHz below
the degired signal frequency and tunes over the range of approxi-
mately 126 to 131 MH=z.

Capacitor C220 and Inductance L2005 are dependently adjusted to
provide this range. Neither of thege ghould be disturbed from
their original factory setting until it has been positively
established that the oscillator tuning rang e has become gericusly
migsadjusted. Small adjustments in RECEIVER DIAL CALIBERATION can
be made with the small piston trimmer, C225 located on the main
tuning capacitor C226.

When adjustment is required it is accomplished in the conventional
manner of alternately adjusting CE220 and L2205 at opposite enda of
the calibrated range. CE20 is sdjusted at 148 MHz and L205 at

144 MHz., L2050 is varied by making very small changes in spacing
between coil turns.

IF ALIGEMENT

Connect recelver to a stable unmedulated signal generator set at
147 MHz. Connect a scope with low capacity probe to TP301 on
IF/AF board. Tune main dial to gignal generator. Increase signal
generator output until .5 volts of 4550 XC IF is obtalned at test
point. Adjust the following for maximm output:

0211 on tuner P/C bosrd €308 on IF/AF beard
C302 on IF/AF board Ti0L on IF/AF board
€305 on IF/AF board

Reduce signal from generator as required to maintain .5 volt at
TP30l. Make certalin generator is in center of pass band all through
alignment procedure. When properly aligned an input signsal of
between & and 25 uav should produce the .5 volt IF signal at TP301,

DISCRIMINATOR ALIGRMENT

Connect scope to junction of R311 and R312 on bottom side of IF/AF
board. With no signal input a noise signal of approximately .5 volts
peak to peak wlll be cbserved. Adjusting slug of L304 will csuse

the displayed nolse to become unsymmetrical with clipping on one szide
when the slug is inserted excessively and on the other slde when the
slug iz retracted excessively. At an intermediate adjustment of the
slug the nolse will appear symmetrical. This is the correct slug
setting.

Adjust the panel meter to read mld scale (with no signal) by means
of R420 at the rear chassis apron.
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TRANSMITTER ALIGNMENT

7.1

7.2

FREQ MULTTIFLIER STAGES

Connect an 8 MC sweep generator in place of FM generator by removing
ecoax cable from terminal board at L401 and substituting cable from
sweep generator. Adjust sweep generator for center frequency of
8.1 MHz and sweep width of + 250 KHz. With scope vertical connected
to TP40Z adjust L1402, 1403, 1404 and L405 for a flat pass band of
approximately 200 KHz centered at 8.1 MHez,

Move scope to Tf? 403 and obzerve that output peak can be moved across
entire 200 ¥Hz (referred to B MHz input) by means of Cils (grid tuning).

Remove sweeper and scope and replace coax. lead to L401.

TRANSMIT CRYSTAL OSC/MODULATOR BOARD

Insert a erystal for any channel between 146.28 and 146.53 in one of
the crystal sockets. DISCONNECT ONE END OF 10 ohm resistor, R419.
Comneect a VOM on TP401 and adjust both L1101 and L10Z for maximum DG
veltage., A veoltage of -1.25 volts or more ghould be obtained.

PHASE MODULATOR ADJUSTMENT

7T.3a = Connect a scope to junction of ClE7 and Cl4Z. With unit on BFOT
and MONTTOR switch pulled out depress PTT and talk into microphone in
normel cperating manner. With DEVIATION control at Z/3 clockwise adjust
trimmer pot R120 so speech wave form is clipped on peaks. Increase
DEVIATION conftrol to full clockwise; clipping should cease. Peak to
peak voltage should be epproximately 1 velt with DEVIATION at Max and
decrease to .5 volt with DEVIATION at 2/3.

7.3b - Adjust unit for normal operation with a crystal for 146,94
ingerted. B5Set to SPOT pozition and PULL OUT MONITOR PROVISION SWITCH
on panel {part of VOLIME CONTROL, R422). Tune carrier in exactly on
receiver; depress PIT on microphone. With DEVIATION control at Maximum
clockwise position mdjuat slug in L101 for best saudio quality. ONLY A
SMALL ADJUSTMERT should be required,

PA NEUTRALIZATION

(Be sure R419, 10 ohms 1 watt 1z disconnected before making this adjust-
ment )

Set TRANSMIT (HANKEL switch to & crystal near band center (channel &4)
and adjust C4l6 (GRID TUNING) for maximum voltage at TP403. Connect a
sensitive diode detector to the ANTERNA connector and mdjust PA FLATE
and LOAD capacitors for maximum indication on the diode detector meter.
Then carefully adjust the neutralizing stub (CN) for MINIMUM output on
dicde detector meter, Readjust GRID, PLATE and LOAD controls for
maximum reading. Repeat the adjustments to echieve minimum detected
"leak through" in the PA stage.
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TRANSMITTER ALIGNMENT - cemt,

.2 POSER INPUT MEASUREMENT

TP404 and TP40S are provided to measure, with a suitable VOM, the
combined plate and screen current of the PA flowing through Rald,
10 ohms. This current can vary from a minimum of 180 ma (1.8v
across R419) to a maximum of 200 me (2.0v across R413). If an
B150 changed in the field ylelds a current other than MIN/MAX
1imits, i1 has become necegsary to adjust Reld, 12K, 2¥ to set the
current within these limits,

VOLTAOQE & RESISTANCE 22'er FM
L. All DC measurements taken with a 20,000 ohms per wvolt VOM.

2. All resistance measurements (power off and capacitors discharged)
taken with the + side of the ometer connected te chiszis,

3.1 ELGIAF FCE MODULE PM - Al

1. Volume control knob pulled cut and set to max. CCW, thereby
opening 5402,
2. BPOT switeh to CN.
S. DEVIATION contrcl to max, CCH.
4. MHicrophone removed.
1TEN VDT RDC ITEM +0e BRDC
Q 101 E 1.¢w 1x Q 104 E 0.4v 320 chma
B 1.1lw 0.5k B 0.5y 9.0k
C 10.0v 850 ohms g 4,0 Gk
Q XE E 0.8% 630 phme IC 101,
E 11w 9.5k l1&8 Qv 9.5k
¢ 10.0v AS50 ohms -2 2.8v i 3
=3 GHD (¥
g 105 8 1,.5% 1.2k -4 o 5680 ohms
G Ow 1 MEG =5 5.7y 2.5k
i) 5.0v 1k -6 10.0v 700 ohms
-7 28.0v 1k
8.2 Tuner and Front End Module FM - A2
l. S5POT gwitch to OFF.
&. No signal input
ITEM +V00 ROC ITEM +VIE RDC
g 201-1 S5.6v 120 chms g 20E-2 L.4v 33k
-2 1.8y 42K -3 a Q
-3 LH o =i 0,85y 250 chms
-4 1.0v 82 chms
@ 203 E g.ov 1k
o 208-1 10.0v 220 ohms B 1.0v 2.2k
c 8.0v 1k




I

15
TRANSMITTER ALIGNMENT - cont.

7.0

POWER_TRPUT MEASUREMENT

1P404 and TP405 are provided to measure, with s suitable VOM, the
combined plate and screen current of the PA flowing through R413,
10 ohms. This eurrent ¢an vary from a minisum of 180 ma (1.Bv
acroes R419) to a maximum of 200 ma (2.0v across R429). If an
4150 changed in the field yields & current other than MIN/MAX
limits, it has become neceszary to adjust R418, 12K, 2w to geti the
carrent within thege 1limits.

VOLTAGE % RESISTANCE 22'esr FM
L. All DC measurements taken with a 20,000 ohms per wolt VO,

2. All registance memsurements (power off and capecitors discharged)
taken with the + side of the ohmeter comnected to chassis.

8.1 XLO/AF PCA MODULE FM - Al

1. Wolume control Ench pulled out and set to max. CCW, thereby
cpending S402.
£. SPOT gwitch to OH.

5. OEVIATION comtrol to max. OOHW.
4. Microphone removed.
Bl +YLIC HOC I'TEM +Y0e RIC
R 101 E 1.7% 1k o 104 E O.4v AE0 ohne
E 1.1w 9.5k B 0.9 5.5k
C 10.0w 850 ohm= C 4.0 ik
o 102 E 0.8y E80 chms Io X501,
B 1.1¥% 9.5k L& 8 Iy 9,5k
¢ 10.0w 850 chms =2 2.8y Zk
=5 GRO i
Q@ 103 5 1.5w 1.2k i 2.2V EED ohnmg
G o 1 MEG =5 B.Ty B.Bk
n 5.0w 1k =& 10O TOO ohms
=T H.0v 1x
d.2 Tuner and Front End Module FM - AZ
L. SPOT swlitech to OFF.
2. HNo signal input
ITEM +VaC RDC ITEH VDG RhC
Qg 20i=1 S.8vy 120 ohmz G 202-2 1.4w 55k
-2 L.av 42k =3 a fn]
-3 o (¥ | 0.5y 250 ohm=z
=i 1.0v a2 ohes
g 203 E 0.5y 1k
R BdE=1 10,0y 220 ohms B l.ow 2.2k
[ 8. 0v 1k
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5. VCOLTAGE & RESISTANCE 22'er M - cont.

8.4 MAIN FRAME FM - A4 - cont.

ITEM YDC ITEM Voo
¥ 401 -1 i.2v ¥V 402 -1 5.8v
-g ] - O
-5 GND =3 &
-4 & 5 12 VACQ -4 & O 12 VAC
- a0y -7 B30
=A a0v = 100y
=5 GND -9 [
TP 401 =1.8v
v 403 -1 S5.8v
-2 0 ¥ 404 -1 12 VAC
-3 GHND - GND
=4 & 5 12 VAC - GNT
-7 330w -5 2oy
-8 135v =& GHD
=9 GHD =5 220y
TP 402 =1.2v -3 GHD
-10 o
=11 12 VAC
=17 12 vac
TP 403 =1.75v
Plate Cap 550v Full Load




16

PARTS LIST

#.%. Clegg aseociates ine.

TITLE: 228'er MM
I TEM DESCRIPTION CLEGG P-N TTEM DESCRIPTION CLEGE P-N
AL ¥1O/AF PCB MODULE 141 0.05 mfd +80-20¢ 18v | 102-100
All capacitors are dise 42 0,01 mfd Z5U +80-20% | 102-089
eeramie in pf. umless
otherwize specified. DIODES
CR101 | VARICAPS, MATCHED PATR| 144-001
101 1-6 pf Piston NPO 116-119 2 | IN4D05 SIL RECT 142002
2 1-6 pf Piston NPO 116-119 3 | IN4005 SIL RECT 142002
3 1-6 pf Piston NPO 116-119 4 | IN4D05 SIL RECT L42-008
4 1-& pf Piston ¥PC 116-113
5 1-& pf Piston NPO 116-11% INDUCTCRS
B 1-6 pf Piston NPO 116=119 L101 15 phy SLUG-TUNED 182-022
7 1-8 pf Piston NPO 116-119 2 3 phy SLUG-TURED 182-011
| 1-&6 »f Piston HPO 11g-11%
9 1-6 pf Piston NPO 116-113 TRANSISTORS
110 15 NP0 54 100-114 |[| QLOL 40246 200-004
11 15 RPO 5% 100-114 2 40248 200-004
12 15 KPO 5% 100-114 3 ZN5245 200-012
13 15 KPO 5% 100-114 4 40233 200-006
14 15 NPD 5% 100-114
15 15 NPO 5% 100-114 || IC101 | CAS0S53 201-002
16 15 WPO 5% 100-114
17 15 NPO 5% 100-114 FEGISTORS
1A 15 NPD 5% 100-114 All resistors are in
19 | &3 NPO 5% 100-122 chma, & wats and 10%
c1zo 58 NPO 5% 100-122 unless otherwise
21 2200 Z5F 20% 101-011 mpecified,
2E 3% NPO 5% 100-117
235 2200 Z5F 20% 101-011 || R10L 12k 220-123
24 2.2 NPO +.25pf 100-104 2 69k 220-6a3
25 2200 Z5F 20% 101-011 3 120 chmg 220-121
26 3.0 NPO 5% 100-023 4 1k 2E0-1082
27 1.0 mfd ELECT. 15VDC | 107-003 o 88k 220-683
28 2200 75F 20% 101-011 B 120 ohms 220-121
29 2200 Z5F 209 101-011 7 12k 220-123
2130 220 I5F 10% 101-001 a 680 ochms 220-631
1 390 7SF 10% 102-038 g Sek 220-563
52 .01 mfd 75U 480-20% 102-069 | RL1D 22k 220-22%
%3 0.1 mfd +80-20% 16v 102-101 11 33k 220-333
34 220 pf Z5F 10% 101-001 12 2.7k gag-272
35 5.0 mf'd ELECT. 15VDC | 107-004 13 1k 220-102
36 5.0 mfd ELECT 1SVDC 107-004" 14 6.0k 220-832
57 5.0 mf'd ELECT 15VDC 107-004 15 82 chms 220-820
58 50.0 mfd ELECT 15VDC | 107-00S5 18 10k 220-103
29 5.0 mfd ELECT 15VDC 107 -004 17 1 MEG 220-105
0140 .001 mfd FEED THRU 106-001 18 1.2% 220-122
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g.%. Clegg ssgociates ine.

TITLE: 22'sr FM
TTEM  DESCRIPTION CLEGG P-N|| ITEM  DESCRIPTION CLEGG P-N
RESTSTORS, cont. Cels 470 5. MICA 5% 104-134
17 270 YSF 102-088
H119 5.9k 220-392 1A 2-17 TRIMMER 116-116
R120 10k VAR THUMBWHEEL 240028 13 12 NPO 54 100-113%
21 S8k 220-563 c2zo 22 NPO 5% 100-116
2 6.0k 220-682 _
2% 120 chms 220-121 "BERIES 24"
24 330 chms 220-3%1
25 5,6k 220-562 £221 NOT USED
a6 12k 220-123 28 15 NPO 5% 100-114
27 22k 2P0-28% 23 10 W7s0 5% 100-701
2a 12k 220-123
24 4.7k 220-472 "SERTES 25"
R130 47k 220473
c22l 2.7 N750 +.25pf 100-707
XYL S0CKET, XTAL 280504 22| A.2 NPO 5% 100-111
thy 23 5.2 NPO 5% 100-111
xYa
BOTH SERIES
1101 PILOT LAMP #1891 150-102
caod 2-6 PISTON NPO 116-117
AZ TURER & FEONT END 25 5.5-24.5 MAIN TUNE 110-038
MODULE 26 2.5 KPD +.25pf 100-105
All capacitors are 27 .05 mfd HWO-20% 16v 102-100
dige ceramic in pf.
urnless otherwlse LICDES
specified. CRZ01 | 7ENWER 9.1lv 10% 143-000
c2OL 5.6 NPO 5% 100-103 INDUCTORS
2 470 Z5F 10% 101-010 {{ L201 ATR WOURD 182-042
5 470 75F 10% 101-010 2 STAG=TUNED 182-0%5
4 2200 ZSF 204 101-011 -] SLUG-TUNED 182-035
5 1.5 COMPOSITION 10% 100-004 4 TOROID 180-001
B 0.02 COMPOSITION 104 | 100-003 5 ATR WOUND "osc" 182-041
7 2200 7SF 20% 101-011
a8 5.6 NPO 5% 100-109 TRANSISTORS
g 470 Z5F 104 101-010 || q2ol 40673 200-002
Cc210 2200 Z5F 20% 101-011 z 40675 200-002
11 E-£5 N750 TRIMMER 116-115 3 2ZNBSES 200-011
12 | 22 NPO 5% 100-116 B
13 .05 mfd +A0-20% 16w 102-100 RESISTORS
14 12 NPO 5% 100-113 All registors are in
15 | 0.1 mfd +80-20% 16v | 102-101 ohms, + watt and 10%
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PARTS LIST

et Clegr associates—Ing;

TITLE: F2'er MM
TTEM DEACRTPITON CLEGG P=N || TTEM NESCRTPTTON CLEGE . PaN
| it
AZ HESISTORS, cont, CH10 2200 Z5F 20% 101 =011
unless otherwise 11 | 0.1 mfd +80-20% 102-101
specified, 12 0.1 mfd +40-20% 10-101
15 0.1 mfd +80-20% 102-10]
Rz E8k 220-633 14 0.1 mfd +10-20% i 10810
2 1200 220-124 15 0.1 mfd +30-20% 16v. 4 102-10]
2 R0k 220-334 16 110 5, MICA 5% I03=-11%
4 | 82 chms 220-820 17 110 §. MICA 5% 103-117
L3 92 chmz £280-RE0 14 2200 ISF 20% 101=-011
[ 53k 220-333 19 .05 mid +80-20% 16v =100
7 180 ohms ER0-181 320 01 mfd FEU M0 LR =G
2} 120k 220-124 21 0.1 mfd +A0-20% 16y 10101
9 | 470 ohms 220-471 22 2200 Z5F 20% 101-011
R210 180 ohms Be0=181 3 2200 Z5F 20% 101-011
11 230 ohms BED=-331 24 1.0 mfd ELECT. 15v 107 =003
& 830 chmz “220-631 25 08 mifd +A0=-20% 1ov 102=100
13 18k 220-183 26 150 JF-10% 101 -0
14 2.7k RR0-272 A 150 JF 10% 107 =006
15 ik 220-102 28 33 NPO 5% _ 100-117
29 .05 mfd +80-20% 16v 102-100
TUNIHG DIAL £330 0.1 mfd +H0-20% 16v 102=-101
SERIES 24 -3 05 mi'd +80=20% 16v 102=100
145, 4 - 148 Mz £29-002 3 0L -mfd ZS5U0 +80-20% L0E-0GH
33 | 0.1 mfd +80-20% 16v 102-101
TUNING DIAL 54 .05 mfd +80-20% 16v 102-100
SERIEE 25 35 50 mfd ELECT. 15« 107 -005
145.9 - 148 MHz T 529-005 36 25 mfd ELECT. 25v TO7T =023
=1 S, 0 -mfd ELEST. 15v 107 =00
A3 IF/AF PCR MODITE A 0.1 mfd +A0-204 1év 102-101
All capacitors are L) 1.0 mf'd ELECT. 15+ 107 =003
dise ceramie in pf. 340 2200 25U 209 101-011
unless otherwisze 41 1.0 mfd ELECT. 15v¢ 107003
specified, 42 50 mfd ELECT. 15v TO7T=005
43 0:1 mfd +A0-20% 16v 102-101
301 47 NP 5% 100-120
2 6-25 N750 TRIMMER | 116-115 DIODES
5 0.82 COMPOSITION 10% | 100-003 CR301 INZ4A 141-001
4 &7 NPO 5% 100-120 2 1HZ4A 141-001
5 B=B5 N750- TRIMMER 116=115
B 0. 58 COMPOSITION 104 | 100-001 FL301 | "SERTES 24"
7 47 _NPO 5% 100-120 +15 KC & -3 db 2RG=003
8 | 6-25 N750 TRIMMER 116-115 || FL501{ "SERIES 25"
9 | 0.1 mfd +80-20% 16v | 102-101 43 KC @ -3 db 266-004
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PARTS LIST
€.t Clegg aascciatea-ine.
TITIE: 22%&r M
ITEM IESCRIPTION CLEEE P-Rif I DECCRIPTTON CLEGO P=N
Ad MATH FRAME, ceont. L405 SLULG-TUNED 182-0%1
£ AFC 1.8 phy 190=0117
CALT 2200 7E5F 209 LOL-011 7 ATR WOUND TAPPED [GRID)IRE-D43
bl 470 T5F 10% 101=010 & RFC 180=004
1g 470 Z5F 10% 10L-010 ) KFC 1.9 gh FIL CHOKE | 180-010
C420 &0 ESF 10% 101-010 1410 RFC 1.9 oh FIL CHOKE | 150-010
21 AT mfd TS #A0=20% 102=069
22 5-10-ATR -TUNE 119-035 P405 AC POWER-CONN, 15 PO5T-
BN 3=10-ATH TUNE T1d=03%5 TIHS | poe-0zz
24 0.82 COHPOSITION 10% | 109-003 BL05 BC POWER OONN, 15 POEI-
£5 EE00 BSF 20% 101-011 TTONS E9E-02E
ZE DL mfd 250 #=0<20% L0Z =089
gy 470 Z50 180 VAC 101-012 Mi0l 0-1 ma SCALE BLACK
28 470" 75180 VAC 101=012 BACKGROUND 09006
gt o nfd FLECT. 29% 10T =083
o S0 S00-mf'd -ELECT. E5v 107 =006 TRANSTSTORS
L3 25 wfd ELECT. 25v 107T=023 Q401 2N2868/301 FPNP GERMAN
o L0l mfd 257 +80-20% 108=063 T FOWER 2O =018
1.3 0L mfd 2SI +80-20% 102-069 Qa0z ZNZ2BE9/301 PHP CERMAN
2L B0-40-20 mf 450v 108002 IUM POWER 200-019
T3] 2000 w25y 107 =008
36 2500 mfd 15v 107 -007 Fa0l 3 AG - 3A, 125v-81D-BLD
a7 470 Z3F 10% 101-010 1R0=024
= 470 E5F 106 101-010 Fa0z T AG - 15h, F2v 180-025
59 470 75F 10% 101-010
Ca&0 1000 FEED THREU 106001 RESISTORS
41 1000 FEED -THRY 108 -00% All-resigtors are in
LE 02 mfd- 750 OMV 102=058 ohma, & watt and 10%
45 02 mfd E50 OMY 102058 unleaa otherwise
specified:
JE01 UHF COANIAL 291-101
g PHONG, - RCA TYPE 292-00% R401 18k EEI=1E3
5 PHONDY, RCA TYPE 29%=000 z 150 shms 223=151
1 o CIRCUIT EXT. PRONRES| 5L0-001 -] Bl Bw CET =B
] 15-PORITION CINCH 2a2=081 4 SR o b T ¥
B Z2CCIRAILIT MIKE 510-002 b 3Tk 2ad=-553
7 PHONO, RCA TYPE 292005 & Tk 223102
7 120 ohms 223121
K401 3 FOoRM C l2v 172-004 8 S6k, W £27-5683
{SPNT RETAY) 9 30 ohims 223.33]
INDUL{TORS R410 29k E23-Ta%
1401 RFC 15 ahy 190=038 11 1H Z23-102
2 SIUG-TUNED 192-015 1 120 otms 1 a8z-121
3 | SILa-TUNED 182-036 13| 27k, 2w 227273
4 BLUG=TUNELD 1051 14 180 - ghma, oW 2e/-181
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PARTS ‘LIST
e.t. Clagy atsociates ine,

ITTIE: ZZ'ar FH

LM DESCHIPTION CLEGG P=R|| TTEM DESCRTPTION CLEGG P=N
Al MATN FRAME , comt. DICBES
CRAOL | IH 4005 SIL T4Z=0072

Rdls S0, dw BEE-331 2| IN S4A CERMANIIRS 141001
16 9K e B T 5| TH 544 GERMANTIM 14T=001
17 1k 29%-102 CR404 )

18 12k, 2w 227-123 thru )| TH 4005 SIL 142-00E
18 10 -ohmos , 1w 225-100 CHALL)

R&Z0 £.5k, "MTR 3ET" 241-01% CR412 | ZEWER-11v 10% 143-002
2 B.2k ZESHEE CR&1S | IN 4005 SIL T&Z =007
2E £ o5k, T VOLERME" 241-006
T3 | 47 chimg, 220=4T0
o4 25k, "EQUELH" 241-005
£5 12Kk 2E3=123
26 |75 ohmn, 10w, W.W. 233001
21 B.2 ohms EES=-DGE
| B.2 ohms 2RR_052
£9 75 ohms, 10w, W.W; 233-001

R0 ATk, oW PRT =473
31 ik, o 227-473
32 15 chea, 2w 22T=150
. 5-.': Uhﬂ-, '5‘", Hr“i- 25Z-001
g 1k 22E=102
25 A7%, 2w Z2T=4T5
b 1k 241-012

BPEAYER 3.2 chms ) ozl 610-001
PHOND JTUMPER 510-017

5401 DPST Part of Re24 241-005

40% P37 Part of R4EZ2 241-006

403 z POL 2 POS 172=005

404 1-POL- 9 P0G 2T 2-007

1401 ATR WOUND 182-0d4

Ta08 POWER TRANIFORMER &01-011

V401 12GHTA 211-0132

2 LEGHTA 211=013
& 12GHTA 211-013

i A150 218-004
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22'er

FM TRANSCEIVER

There's @ hot new perfonmer on the @ metee FM e thess daye, a3 Clegg's " 22%r FM™
Traniceiver with 60 watt, 9 channe! fransmifier and continuously tuneable sodid-siate
recelver, makss its bow,

Designed for mpximum “stateof-theart” periormence, tha FM 28" &5 o complitely
seif-gontained pocksse incbuding 115 VAC and 12 VDT power suppliss, Deviation & front
panel sfustable from 2 10 15 EHe. The meeiver & squipped with & mechanlcal filter fioe
B0 dil sfjacent chanmel rejecthen with less then 15 ue Tor 20 dB guisting. A1l intermas
cireuits are broad banded Tor imstant channgd change of morme than 1 MHL Individual
trimmery for esch trenamiiter channel permit absolute netting with low cost B MHE
crysisls, The “22%r FM' als has provisiors for PUL sndd Tone Sumt o8 wall o Spot end
“ malk-or- Trequsncy®™ fecliities,

Auk your capler for a demonstration todey, You'll hear 2 Mater FM at (ts finest,

e.t. C’@ﬁ associates, inc.

LITTELL ROAD, EAST HAMOVER, N. J. 07936 = PHONE: (201} E87-4940




OWNER'E OFERATTHG AND MAINTENANCE MANUAT

CLEGH 22'er - FM

1. CONTROLS, CORNECTCRS and INDICATORS

1.1 POWER CONNECTORS

Series Z4 and 25 FM transceivers are provided with two separate power
connectors. One ccanector is supplied with a conventional AC line cord
for 115 VAC cpesration znd the pther for DL operation.

The DC power comnector is factory wired with all necessary jumpers.
The two battery leads of sufficient current carrying capabilities, be-
ing supplied by the user, mist have a wire size with a maximum RDC of
.02 ohms or less per length. For example, 1000 feet of #12 AWG

copper = 1,619 chmg (informaticn taken from wire tasbles) thug 100 feet
of #12 = .161 chms and et 10 feet, one length cof #12 AWG has an RDC of
016 chms. These two leads are wired to the DC connector gso that pin
#13 is the positive pole of the 12 VDC system &nd pin #12 is the nega-
tive pole and vehicle ground. BE CERTATN TO OBSERVE THESE POLARITIES.

PANEL CONTROLS

l.2a - MATHN TUNING DIAL is the large dual speed knob and asscciated
dial scale &t the left of the pernel. This diasl contreols RECEIVER
TUNING ONLY. The gpecial DUAL SPEED feature permits rapid tuning
betwean band extremities while providing & smeoth mechanical band
gpread of a limited segment of the band.

Series 24 transceivers are supplied with a dial that conteins the full
2 meter band coverage from 143.4 to 143.3 MHz. It iz calibrated in
100 ¥Hz increments and readable to 25 KHz,

SBeries 25 traneceivers have a restricted coverage dial that is cali-
brated in 30 KHz "channsl" degignations and tuneg from 145.9 to
148,28 MHz.

1.2b - VOLUME CONTROL serves in the conventlonsl manner as an audio
gain control for the receiver. (SEE MONITOR SWITCH - 1.Ze)

1l.2c - SQUELCH CONTROL/POWER ON-QFF SWITCH - This control, when advanced
to the furthest counter-clockwige position, removes all operating power
from the unit cn both 113 VAC and 12 VDC installaticns.

When adwanced through the ON-OFF detent, the receiver will immedistely
function. When advanced about 30 degrees further clockwise, the
BQUELCH sysatem will mute the receiver in the sbsence of any recelived
gignal. When advanced fully clockwise, the receiver will remain muted



1.2 PANEL CONTROLS - cont.

1.3

1.2¢ - BQUELCH COWTROL/POWER ON-OFF SWITCE - cont.

except when signalzs of modest ztrength are being received.

1.24 - SPOT-SWITCH - Thie switch actuates the crystal oscillator and
low level stages of the transmitter while leaving the receiver in its
normal cperating condition. It is intended to permit spotting one's
own crystal channel on the receiver.

1.2 - MONITOR SWITCH - Thisz switch ie ganged with the VOIIME control.
The switching action is accomplished by pushing or pulling the VOLUME
CONTROL KNOB in or out, When the knob is pulled outward from the
panel the TRANSMIT-HECEIVE relay ig deactivated. To monitor one's cun
modulation:

1. Pull the MONITOR SWITCH cutward.

2. Turn EPOT BEWITCH to ON.

3. ©Set TRANSMIT CHANNEL SWITCH to any of the 9 available
positions for which a crystal hag been installed. (As
shipped from the factory, a crystel for 146.94 will
normally have been installed in positicn #9.)

4. PUSH the PIT button on the microphone and tune in the
glgnal and observe your own modulation,

1.2f- DEVIATION CONTROL is used Zo adjust the peak deviation of the
transmitted signal. When advanced fully clockwige, the deviatiocn will
normally be about 10 KHz with little or no speech clipping. As the
control 1s retarded, the transwitter deviation will be reduced gmoothly
to essentially zero at the counter clockwise extreme. An internal asudic
gain control is lccated on the CRYSTAL OSC/PHASE MODULATOR printed
cireuit board on the front center portion of the chassis. This control
has been factory pre-set to provide about 8 db of speech clipping when
the panel mounted DEVIATION contrel is sel at 2 o'clock. Approximately
7 EHz deviaticn will be achieved. (More detailed information on the

a.-d.:u?tment and calibration of these controls can be found at paragraph
Tatie

l.2g = TRANSMITTER TUNING CONTROLS - Three panel contrels provide for
tuning the transmitter output stage for maximum cutput. Thege are
captioned GHID, TUNE and LOAD. All three are adjusted for maximum
deflection on the RELATIVE OUTPUT Meter while in the Transmit mcde.

Once maxinized at any frequency, they will not nermally reguire readjust-
ment unleszs a frequency change of more than 500 ¥Hz i1s made or when an
antenna change 1s made. (Typieally, all three controls can be peaked
near 146.5 MHz and sll of the 146-147 MHz range can be coperated without
further adjustment.

PANEL METER
The panel meter gerves dual purposes.

a. Trensmitter Relative Cutput



1.5 PANEL METER - cont.

b. Reeelver Discriminator Current

The switch over from Transmit to Receive metering is sccomplished
automatically.

On Transmit, the meter will normally indicate gbout mid scale for
30 Wattis of FF Power cutput into a 50 ohm load,

On Receive, the meter will also read about center scale when ne
aignal 1s being received. When tuning through the frequency of a
received slgnal the meter will move in both directions from it's

no signal reading. When an FM signe) is properly tuned the meter
will be approximately mid wey between these two excursions and very
cloge to the no signal reading. The following easlily remembered
rale will make correct receiver tuning a simple process. WHEK THE
SIGNAL BEING RECEIVED IS HIGHER THAR THE FREQUENCY TO WHICH THE
RECEIVER I3 TUNED THE METER WILL READ HIGH.

The DISCRIMINATOR meter simplifies adjuztment of transmitier
erystal frequencies to any known standard glgnal as described later.

1.4 OTHER CONTROLS AND CONNECTORS

l.4a - MICROPHCNE JACK iz located on the left side of the cabinet
near the Tront edge. This Jack accepts the Clegg Push-To-Talk
Ceramic microphone furnished with the 22'er FM.

1.4b - SPEAKER connections are arranged so that the 22'er FM may be
operated with the szelf contalned speaker or with a suitable external
speaker. To utilize the internal speaker it is merely necesgary to
comnect the patch cable equipped with standard PHONO plugs between the
two FHONG Jacks on the left side of the unit. This pateh cord is
supplied with the 22%er M.

A suitable external speaker (3-4 chm voice coll impedance) equipped
vith & shielded cable and phono plug may be connected to the LOWER
of the two PHONO receptacles if desired.

DO KOT OPERATE THE Z2'er PM WITHOUT EITHER THE INTEENAL SPEARKER COR
A SUITABIE EXIEENAL SPEAEER CONNECIED!

l.4c - A conventional HEADPHONE JACK is located on the rear panel of
the Z22'er FM. For best performance, low impedance headphones sre
recommended,

1.44 - ANTENNA receptacle is a standard UHF Coaxial receptacle located
on the rear panel.

l.4e - A phone connector is located on the rear panel to provide low
voltage DC for control or powering of accessory devices such as the
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1.4 OTHER CONTROLS and CONNECTORS - cont.

1.4e - cont.

Clegg T/R BOOSTER. This connector is "hot" when the 22'er FM isz in
the Transmit mode; source is 11 volte through 1000 chms.

l.4f - A miniature potentiometer on the rear panel is provided to
permit setting the panel meter o a reference line on receive.

l.4g - FUSE POSIS ara located on the rear panel. The upper fuae la for
115 VAC line protection; the lower ig for 12 VDC bperaticn. The correct
fuse gizes are:

115 VAC éuppa‘r} 250 VAC, 3 amp slow blow Fé0lL
12 VBC (lower) 28 VDC, 15 amp F40Z

CIRCUIT DESCRIPTION

The Clegg 22'er FM employs an all solid state receiving system. The trans-
mitter utilizes =olid state circuitry for the channelized erystal ocsclllator
and the phase modulator and microphone amplified gtages. Four vacuum tubes
are used in the tranamitter frequency multiplication and final amplifier
stages. All power supply devices are silicon dipde rectifiers and zener
regulators. The attached block disgram shows the function of the various
active devices.

2.1 RECEIVER CIRCUITRY

The 22'er FM receiver is physically conteined on two gless epoxy printed
circuit boards - one of which contalns the 2 meter tuneable front end
with 17.450 MHz cutput and the other contaios a&ll of the IF, limiter,
filtering, detection, audic and aquelch clrcuitry.

@.la - FRONT END MODULE - This gection of the receiver is mounted on
the frame of the main receiver tuning capacitor and includes:

1. Type 40673 Dual Gate, integrated diode protected MOSFET RF
amplifier, Noise figure of less than 2.5 db is achieved on
tTypical units.

2. Type 40673 MOSFET lst mixer stage converting input signals
to a first intermediate freguency of 17,450 KHz.

3. Type 2N35683 Tuneable ogecillator covering the range of approxi-
mately 126 to 131 MH=z.

2:1b - IF=-AF MODULE = The 17,450 KHz 1st IF iz filtered by & triple tuned
band-pass coupler employing high @ torcidal coils. The 2nd Mixer utilizes
a type EZNGE4S JFET with output at 455 KHz. Injection lg derived from a
erystal cscillator at 17,905 KHz using a type 40246 bipolar transistor.




