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ALIGNMENT INSTRUCTIONS

CAUTION: Use isolation transformer or observe polarity when connecting test equipment,

Maintain line voltage at 120V AC. Allow a2 15-minute warm-up period.
Adjustments made with 13.8-volt DC at TP1S.

Connect low sides of test equipment to ground unless specified otherwise.
Connect 50-ohm dummy load or antenna before keying transmitter.

Connect microphone.

Suggested Alignment Tools: GC ELECTRONICS:

L1 thru L10, L13, L14, L17 thru L20, L26 thru L29 ... 9440

L36, L39 .. ..icieeenepenaceccceseranensssncsnnaanosas 8728, 8728A, 9304
CT1l, CT2, CT3 tiiverenrnnccneccassassnsensascssnseass 5000, 8276

SYNTHESIZER ALIGNMENT

TEST EQUIPMENT TRANSCEIVER ADJUST REMARKS
Input of frequency counter to Ch, 19, MM Check for 10.240Mz.
TP12 (IC2 Pin 8).
Input of oscilloscope to TP16 Ch. 19, AM L18 Adjust for maximum RF.
(L18 Secondary). Clarifier MNidrange
Input of DC meter to TP9. Ch. 40, AM L3 Adjust for 5.00 volts.
Input of oscilloscope to TPl. Ch. 19, usB L14 Adjust for maximum RP.
Input of frequency countey to TPl.| Ch. 19, USB CcT3 Adjust for 34.9875MH:z
Clarifier Midrange +20Hz. Check all channels.
TSee Truth Chart for
correct frequencies.)
Input of frequency counter to Ch. 19, LS8 L19 Adjust for 37.9825MH:z
TP1. Clarifier Nidrange +20Hz. Check all channels.
TSee Truth Chart for
correct frequencies.)
Input of frequency counter to Ch, 19, AM L20 Adjust for 34,.9850MHsz.
TP). Clarifier Midrange +20Hz. Check all channels.
(See Truth Chart for °
correct frequencies.)
Input of frequency counter to Ch. 19, XMT, LSB" VR3 Adjust for 34.98258iz
TPL. . +20Hz, .
Input of frequency counter to Ch. 1, USB Check for 1,430MHs.
TP10. Check all channels.
(See Truth Chart for
correct frequencies.)
Input of frequency counter to Ch, 19, uUsB CT} Adjust for 7.8025Mz
TP3. . , +SHz or -OhHz.
Input of frequency counter to Ch, 19, usB CT2 Adjust for 7.797SMHz
TP3. +0Hz or -SHz.
Input of frequency counter to Ch. 19, XMT, AM L1? Adjust for 7.8000MHz
TP3. Disconnect TP? and TPS. . +SHz.




RECEIVER ALIGNMENT

Connect an AC VTVM or AF wattmeter across speaker voice coil.
Adjust volume control to obtain a suitable indication.

Set generator output low enough to prevent AGC limiting.
Mode AM, RF Gain Maximum, Squelch MINIMM, Clarifier Midrange. NB Off

.0luF to antenna input. B
27.185MHz,1000Hz @ 30% modulation.
Input of oscilloscope to TP14
~ (TR6 Emitter).

AM .
TEST EQUIPMENT TRANSCEIVER ADJUST REMARKS
Output of signal generator thru Ch. 19 L3, 14 Adjust for maximm output.
.0luf to TP13 (TR10 Collector).
7.8MHz, 1000Hz ¢ 30V modulation.
Output of signal generator thru Ch. 19 LS,L6,L7, Adjust for maximum output.
.01uf to antenna input. L8,L9,L10 If necessary readjust L3
27.185MHz,1000Hz" ¢ 30% modulation. and L4 for maximum.
Output of signal generator thru Ch. 19 L1,L2 Set gemerator output for

10db signal to noise plus
noise ratio of receiver.

Inject a 100pps, JuSec puls

width signal at antemna
input. Switch Noise
8lanker on and adjust for
saximum amplitude pulses.

O’

RECEIVER ADJUSTMENTS

Connect an AC VTWVM or AF wattmeter across speaker voice coil.
Adjust volume control to obtain a sujtable indication.
Mode AM, RF Gain Maximum, Squelch MINIMUM, Clarifier Midrange, NB oﬂ

\

TEST EQUIPMENT TRANSCEIVER ADJUST REMARKS
Output of signal generator thru Ch. 19 VR2 SQUELCH RANGE
.0luF to antenna input. Squelch Maximum Adjust so that squelch
27,185MHz,100042 @ 30% modulation. just breaks.
Output 1000uVv.
Output of signal generator thru Ch. 19 VR1 S1G METER
.OluF to antenna input. S/RF/MOD S/RF Adjust for 9 on sig
27.185MHz,1000Hz @ 30% modulation. scale of meter,
Output 100uV. Y

RECEIVER ALIGNMENT

.y

Connect an AC VTVM or AF wattmeter across speaker voice coil.
Adjust volume control to obtain a suitable indication.
Set generator output low enough to prevent AGC limiting.

Mode USB, RF Gain Maximum, Squelch MINIMUM, Clarifier Midrange, NB Off

£ )

TEST EQUIPMENT TRANSCEIVER ADJUST REMARKS
Output of signal generator thru Ch. 19 L3, L4 Adjust for maximum output.
.0luF to TP13 (TR10 Collector).
7.8025MHz, no modulation,
Output of signal generator thru Ch. 19 LS,L6,L7, Adjust for maximum output.
.0luF to antenna input. L8,L9,L10 If necessary readjust L3
27.186MHz, no modulation. and L4 for maximum.

NOLONIHSVM ‘TO0L100! TIGOW LNIQISINd



TRANSMITTER ALIGNMENT

Connect an RF wattmeter and SO-ohm, 25-watt dummy load to antenna connector.

NOTE: Be sure to check transmit frequency and power on all active channels
after alignment of transaitter.
See page 4 for channel frequencies.

TEST EQUIPMENT

TRANSCEIVER ADJUST REMARKS
Input of RF wattmeter and 50-ohm, | Ch. 19, USB L26,L27, Set VR7 to MINIMUM,
25 watt dummy load to antenns Mike Gain Maximum L28,L29, Adjust for maximum RF output.
imput. Inject a two tone SOmV L36
signal at Mic imput,
Input of spectrum snalyzer or Ch, 19, AM L39 Adjust for MINIMUM at S4MH:
harmonic meter to antemna input. Mike Gain MINIMUM (2nd harmonic).

TRANSMITTER ADJUSTMENTS

Connect an RF wattmeter and S0-ohm, 25-watt dummy load to antenna connector.

NOTE: Be sure to check transmit frequency and power on sll active channels
after adjustment of transmitter.
See page 4 for channel frequencies.

at TP7. No modulation.

Input of RF wattmeter snd 50-olm,
25 watt dumy load to antemns
imput. No modulstiomn.

Input of RF wattmeter and 50-ohm,
28 watt dusmy losd to antenns
input. Inject a two tone, SOmV
signal at Mic input.

Input of RF wattmeter and 50-ohm,
25 watt dummy load to antenna
input. No modulation.

Input of RF wattmeter and 50-ohm,
25 watt dummy load to antenns
input. No modulation.

Mike Gain MINIMUM

Ch. 19, USB
Mike Gain MINIMM

Ch. 19, USB
Mike Gain Maximum

Ch. 19, AM
Mike Gain MINIMM

Ch. 19, AM
Mike Gain MINIMUM
S/RF/MOD S/RF

VR?

VR6

TEST EQUIPMENT TRANSCEIVER ADJUST REMARKS

Input of DC meter to TP1S. Ch. 19, AM RT301 rIOLT REGULATOR
Adjust for 13.80 volts.

Input of oscilloscope or modula- Ch. 19, AM VR12 lnm METER

tion meter to antenmna input. S/RF/MOD MOD Adjust so that MOD meter
agrees with external
modulation meter.

Insert a 0-150mA DC curreat meter | Ch. 19, USB Jvaa lkP DRIVER BIAS

at TP8. No modulatiom. Mike Gain MINIMUM Adjust for 3ISmA idle
current. Reconnect TPS.

Iasert a 0-150mA DC current meter | Ch, 19, USB [VRe F PINAL BIAS

[VR10

Adjust for 4SmA idle
current. Reconnect TP7.

CARRIER BALANCE

Adjust for MINIMUM RP
output. Check LSB and
readjust if necessary for
MINIMUM RF output,

IRF ALC
Adjust for 11.0 watts PEP
RF output maximum,

AM POWER
Adjust for 4.0 watts RF
output maximum.

F PWR METER
Adjust so that PWR meter

agrees with RF wattmeter, |




TRUTH CHART

c 1 = 7.98 Volts 0 = 0 Volts
H
" ™ VIDER M uss LS8
N PROGRAM DIVIDE
N DIVIDER REC REC REC
£ PINS INPUT VCO QUTPUT | VCO QUTPUT | VCO OUTPUT
L IN MHz AT IN MHz AT IN MHz AT %Ml AT

1] 121 W3] 4]15 |16 P10 TP1 ™ 1

0 0 1 1 1 1 1.430 34.765 34.7675
; ojl1]ofjojo [o 1.440 34,775 34,7775 3;9%2
3ol v |ofolfo | 1.450 34,785 34.7875 34,7825
slofrjofofy [y 1.470 34.805 34,8075 348025
s| 0 1 0 110 0 1.480 34,815 n.8175 34.8125
slol1v]o]1fo | 1.490 34,825 30.8275 | 34 8225
710 | 0 1 11 0 1,500 34.835 34.8375 34,8325
8| 0 1 1 0flo |o 1.520 34.855 34.8575 34,8525
9| 0 1 1 0i{0 ] 1.530 34.865 34.8675 34.8625
i0f O 1 1 0 |1 0 1.540 34.875 34,8775 34.8725
nfolrjr]|ofr | 1.550 34.885 34.8875 | 34 8825
HEEBEERERIE 1.570 34.905 34.9075 | 34 9028
13] 0 1 1 1 |1 0 1.580 34.915 34.9175 34.9125
wloj1r(1v | h 1.590 34.925 34,9275 34,9225
151 1 0 0 0|0 0 1.600 34.935 34.9375 34.9325
16 1 0 0+ 0 {) 0 1.620 34.955 34.9575 34,9525
171 1 0 0 0 | 1 1.630 34.965 34.9675 34,9625
18] 1 0 0 110 0 1.640 34,975 34,9775 34.9725
191 1 ojo04{1ijo N 1.650 34,985 34,9875 34.9825
20{ 1 0 0 1 1 1 1.670 34.005 35,0075 35.0025
211 ) 0 1 01}o0 0 1.680 35.015 35,0175 35.0125
221 1 0 1 0jo 1 1.690 35.025 35,0275 32.0225
231 1 0 1 110 0 1.720 35,055 35.0576 35.0525
241 1 0 1 0 |1 0 1.700 35.035 35.0375 35,0325
25] 1 0 1 0N 1 1.710 35.045 35.0475 35,0425
26| ! 0 1 110 1 1.730 35,065 35,0675 35.0625 -
211 0 1 1 |1 0 1.740 35.075 35.0778 38,0725
8[1v]0 1|1 1 1.750 35.085 35.0875 | 35°0a2s
29| 1 1 0 0o 0 1.760 35.095 35.0975 35.0925
30| 1 1 0 jojo 1 1.770 36,106 35,1076 35,1025
| ] 0 0| 0 1.780 35.115 35.1175 35.1125
321 1 1 0 0 {) 1 1.790 35.128 35.1275 35.1225
33| 1 1 0 1 {0 0 1.800 35.135 35.1375 35.1325
K/ I | 1 0 1]0 1 1.810 35.145 35.1475 35.1425
3511 1 0 1 1 0 1.820 35.155 35.1575 35,1525
36] 1 1 0 1 1 1 1.830 35.165 35.1675 .
iy 1 ]olo Jo 1.840 35,175 sams | 391528
8] 1 1 ] 01}0 1 1.850 35.185 35,1875 35.1825
39| 1 1 1 0 {1 0 1.860 35.195 35,1975 35.1925
401 1 1 1 0|1 1 1.870 35.205 35.2075 35.2025
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Measvrements made in Channel | with switching
@s shown unless noted.

lem numbers in rectangles appear in the

. alignment/ odjustment instructions:
Supply voltage maintained as shown at input.
Voltages measured with digital meter, no signal.
Controls adjusted for normal aperation.
Arrow at control indicates direction of edvance.
Terminal identification may not be found on unit.
Resistars are 1 /2W or less, 5% unless noted.
Vaiue in { ) used in some versions.
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CIRCUIT DIAGRAM FOR WASHINGTON

PC~196
r TR6 251675 TRE 25C1675 _TR9_28Cl675 _ TRIO 25C1675
v TR7 2SCI np atox___ 240, covm
o T
I we_wes | 2 ) 3
‘ i Floor BT FESES Ine
' § S 18 5l stz
T . HME SIS
o _,I,___J;w HNE R iy
e g & 3l J =I b
oFF = ©
TR4_ ~5C945 TRS 25C1730
28 L3 _eatse
. o | GTH TRI3 25C945 3 i
% ENRG TR14 25C945 TRIS 25C945
3 X 250545 TRIZ 25C945 cozevrio wo
7 F !
3 K B
g % 1§
H b
- H ; =
H o 3 3 Ii
R . g TR29 25C945 §
H i £] 037 szars 32
N < o] £ i 8
Sa0z-1 & e ;% ! oA 0K 8
> O H 281 RIS | ’__?‘1] 5;
/D.,—] g 25C945 2l
L 1 2. oy 5
—T { g @ 069 161007 4y
. %
e 165 FTU2L fETa 3$K45 TR30 25CI675 TR3I 2SCI675 - o %
HICO05 | AR 1 §
Toie LAI83™ ot 4| TR32 25945 TR33 R H
1 K 2s5c945 3 e
' H s 8 [EH
4 . . { e oo 53
G H H o M san
H E = o
5 g :
so1  TLR32I TRIS 25A733
I NYT) [ ] EEEEE g & J_ 1C3 uPC592H2 3
er Lm; IC6 uPC78LOS AT o T T 2]
nier, 2o TR34 25CI675 | |edo % TR35 25c458) T ﬂﬂgﬂslalﬂlﬂ o
5 L | ] s 5 = —
Jum v <2 B3 FEE ¥t i 4
ol lew, 0oie o LI 3 ; TR20  25C985 _
L T L g H ED
B HE] I ]
TR36 2SCI419 . = I" : . ._J;L’"
. TR38 2SCI675 5 :{ .
e sz g
: 3 £
ks 22 410 Bk nioe Jrzo Rz a3
E - I i res \
5 25C945 3
YR30 Z5CIETS TR2Z 250945 IC4_uPCIi56H
N 08 ]
1c7 uPDB58C I B TR21 e
TR37 & A 2sC945 .y ‘
25A719 ipeanagang . : a0y e habriy x
[ Q0 o
ez ] o
o7 [ 9 i e
a4 3
: f
oo 20
oa0¢
)
St
TR41 % o
25C945 '
o
ross
Pc-006
FETS 25Ke8 TR24 TR302 25C1419 |
25C1419 TR30I 25C945
H
3 %
) 4 el ©
ETE JF1033 8 =
TR25 25Ci419 @
£ o
S
. «
) - I B
TR26 waor_woons
250945

026

1-_-. J— I | §‘ Al : I

o
L T5*

wore ,
e ueren cue emaas] | ALL RESISTOLS IN ONM 1/8W UNLESS OTHEAWISE NOTEO,

risol B 2 AL CACITORS 1N WICKOFARAD A OR 0 UNLESS OTHCAWISE WOTED
) o

£ o enconen I




