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Channels 

Modulation Modes 

Frequency Range 

Frequency Contro) 

Frequency Tolerance 

Frequency Stability 

Over 3000 Channels 

CW,FM,AM,USB,LSB 

5-Band 26.065 - 28.305 
6-Band 25.615 - 28.305 

Phase-Locked Synthesizer 

±0.005% 

±0.003% 

Operating Temperature Range -30° C to +50° C 

Microphone 

AC Input Voltage 

AC Power Consumption 

Antenna Connector 

Semiconductors 

Meter#I 

Meter#2 

Powcr Output 

AM Modulation 

SSB Generation 

FM Deviation 

Clarifier Range 

Harmonic & Spurious 
Emmision 

Plug-In - 4Pin, 6000hm 
Dynamic Type 

11 OV 60Hz (220V 50Hz) 

90 Watts Average 

Standard S0-239 

9 IC, I FET, 61 Transisitors 

Shows relative RF power 
output/ Antenna SWR 

Shows Received Signa! 
Strength in "S" Units 

ONS'"''-··,·- ·· 
,;•;;;;,;;;,;• ... ,; •. / .. , . 

CW/AM/FM lOWatts 
LSB/USB 21 Watts 

Class B amplitude, collectors 
modulation, up to I 00% 

Dual-Balanced Modulation 

±1.5 KHz@ l,250Hz 20mV 
Audio Input 

±5KHz 

Better than 60d8 

AM/FM Frequency Response 400 to 5000 Hz 
SSB Frequecy Respnose 400 to 3000 Hz 

Output Impedance 

Output lndicators 

50 Ohms Unbalanced 

RfMeter shows Relative RF 
output Power 

2 

· .... 
Am Sensitivity 1 µV for !OdB SIN 

FM Sensitivi!)' 1 µV for 20dB SIN 

SSB Sensitivity 0.2 µV for IOdB SIN 

AM/FM Sclectivity 5 dB at 4 KHz, 50d8 at I OK.Hz 

SSB Selectivity 5 dB at 2 KHz 

Jmage Rejection More than 50 dB 

JF Rejection More than 80 dB at 455K.Hz 

AGC Capabilities Change in audio output less 
than12 dB: from 10 µV to.0.4V 

Squelch Adjustable - threshold less than 
0.7 µV 

Audio Frequency Response 400 to 2,500 Hz 

Audio Distortion Less than 10% at 2 Watts output 
into 8 Ohms 

Adjacent Channel Rejection Greater than 75 dB 

Cross Channel Modulation Greater than 50 dB 

IntermediateFrequency 10.695 MHz (AM-lst,SSB] 
455 KHz [AM-2nd] 

Clarifier Range ±5KHz 

Noise Blanker lF single gate type 

Audio Output Powcr More than 3 Watts into 8 Ohms 

Built-in Speaker 8 Ohms, Dynamic 

Extemal Speaker Jack Disables Internal speaker when 
optional Ext. speaker is used 

©1994 

Thomas Publishing 
Paris, 1l 61944 
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· - Radio Operation Guide Section 

Front Panel 

22 21 20 

000000 
000000 
000000 
0 000 00 

'---t--h--+--+-+----if-t----t--t--t--+--+--+--t--t---o-+-o~~-+~~-.---o~o~_j 
~vntch & Contro! f unttiom 

l . POWER I On--Ofr Switch 
Turns unit on wben placed io the POWER (lever 1.1p) poaitio11. 

2. R. BEEP Switch 
Activates tbe ROGER BEEP circuit wben placed in tbe R. Beep (lever 
up) poaition. 
3. NBIANL Switch 
Activatea tbo Noise Blanker-A1.110matic Noise Limiting cin:uit when 
plaoed ìn tbe NB/ANL(lever up) position. 
4. ECHO 
Activatea the ECHO circuit when you want to add an echo etl'ect to your 
tranamitted voioe. The echo is activated only during transmit nnd bas 
no etrect on rocei ve. 
l'i. +lOKHz Switch 
'flùs awitch when placed in +lOKHz (leverup) position. raiaoa youc &o· 
quoncy 10 KEiz.. i.e. 27.105MHz + lOKHz ~ 27.215MHz 
6. SWR-CAL Switch 
Controla the SWR Meter for either CALIBRATE or SWR read·out. 

> CAL Oever down) 
Uaed in colrjunction with the Calibrate contro! to set 
SWR Meter prior to measuring your SWR ratio. 
>SWR (lever down) 
Read your SWR ratio after proper calibration, and wbile 
keying the radio on AM/FM/CW. 

7. CALIBRATE Contro! 
Uaed in a>QjWICtion with tbe SWR.CAL switcli for calibrating the SWR 
meter prior to reading your SWR ratio. 
8. TONE Contro! 
Allowa contro! of tbe tone during recem.. F\ùly cloc.kwise po6ition addt 
more or a basa IOUJld IO incoming audio. 
9. RF GAIN Contro! 
Allowa you IO either decrease or increase the inwming signal atrength 
during recieive. Normally uaed to decrease strong or otherwi&e distorted 
Algnata. Normally thia contml ia turned fuJly clockwise to provide maxi· 
mum reoeiver rain. 
10. MIC GAJN Control 
Uaed to either increase or decrease thia amount of modlliation bein&" in· 
put ìnto the MIC pre-amplifier circuit from the mie. 
U . CHANNEL Selector 
Used to eelect deaired channel for receive and iransmit operation. 
12. MODE Selector 
Allows selection of li different modes of operation. 

> CW Continuo1'5 Wave Mode 
» FM Frequen.cy Modulai.i.on Mode 
> AM Amplitude Modulati.o" Mock 
l> USB Upper Si<k Bwid Mock 
li> LSB Lower SUk BCllld Mode 

3 

13. RF POWER Contro! 
Uoed to adjust RF output power l<>vel During CW/AM/FM tranamit. Tbis 
COCttrol cloes DOI fimclion in SSB mode 

1-'. BAND Selector Switch 
Uaed in all\iunction with I.be channel selector to select different fre· 
quency band&. 
16. SQUELCH Contro! 
Uaed to eliminate or cut offbackground ooise in tbe abseoce of an ìncom· 
ini: aignal. This contro! should be adjusted just to the point that tho 
backaround noise io eliminated for maximum ret!'iver senaitivity. lfad· 
j1.1sted to the !Wly·clockwise position, only the strongest signala will be 
capable or activating the receiver. 
16. AF GAIN Contro! 
U$ed to control the volume of a received signal when using the internal, 
extornal, or headphone speakers. 
17. FINE· COARSE Control 
Allows variable contro! of the radio operating frequencies. Thìa cont.rol is 
mainly intended to tune in SSB signals, it may also be llBed 10 lune 
AM/FM operaling frequecies. Tbe Coarse and Fine adjuats bolh Tran.t· 
mit and Rec:eive fre<iuéncies. 
18. PHONE Jack 
Allowe use of a head8et of 4 to 32 Ohm impedance. This allows for pri· 
vate làtening d1.1rinr receive. Once tbe headset is plugged into pbooe 
jack the internal speaker (or Erternal Speaker if attac:IM!d) ia 
deactivated. 
19. FUNCTION lndicators 
Sbowa mode of operation aa Mode selectnr is changed 
20. CHANNEL read~ut LED 
LED read-out o( the aelected channel 
21. POWER • SWR METER 
Dual l\mction meter used IO show either relative transmit power oc SWR 
ratio. The power bas separate ocales fDr AM, FM.ssB. and CW modea. 
22. SIGNAL ( "S") METER 
Providee a relative read-out ofthe received signaJ strength in "S" \l.DÌts. 

.23. Push-To-Talk Microphone 
Activatea the radio for TRANSMIT or PA operation. When the Pueh·To
Talk awitch ia pressed tbe radio receiver Ìll deactivated while in Trana· 
mitorPAmode. 
2•. PA Switch (Pull-Switch) 
Activatea Public address mode when switch is pulled. Be sure to U88 thi.t 
tunction only when a extemal speakér isconnected to the PA/SP jack. 
26. Frequency Counter 
~ digit Frequency re ad-out of the selected charme! in MHz. Note that al· 
tbougb the frequency counter will show change as the clariller le ad· 
jueted, it is limited by the fact that ìt is only a five digìt read-oul. 
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RF.AR PMEL COHNECTOM 

1. ANTENNA 
S0-259 tYl>e conne.ctor that accepts a standard PL-259 type connector. 

2. PA Speaker Jack 
Allows the radio to be used as a Public Address system when an external 
speaker ( 8 to 16 Obms, 3 Watt• or higher) is plugged into this jack. ThlS 
jack acoepts a 118" (3.6mm) diameter plug. Be sure to place the external 
speaker away from the microphone in order to prevént unwanted 
feedback.. · 

3. EXTERNAL Speaker Jack 
Used to ronnect an external speaker (8 to 16 Ohms) for enbariced sound 
qualities or remote listening.This jack accepts a 1/8" (3.6mm) diameter 
plug. 

4. CW Keyer Jack 
. Used fur morse code (CW) operation when a CW Key is connected to this 
jack. Radio must be in CW mode for Morse code operation. 

6. FUSE Holder 
Fuse holder for AC input circuit protection_ Recommended 
fuse for llOV operation is 5Amp 125V. 

6. AC Power Cord 
Cord for providing AC power to the radio. 

7. Frequency Counter Output Jack 
RCl\-typt (pin) jnck io uocd for conncrting nn optiorutl frcquccy countcr_ 
Note that this jack provides frequency out-put only during transmit 
mode 

8. Recording Output Jack 
Provides a way to connect an extenal tape recorder for recording received 
ami/or your transmited signals. This connector accepts a standard RCA 
(pin) type conriector. 

SWR MlliURfMEHT OPERATION 

1. Place the radio in AM mode. 

2. Piace the SWR-CAL switch to the CAL positiòn. 

3. Turn the MIC GAIN contro! to the fully counter-clockwise 
position, This will prevent your _calibration from being off, 
caused by any background .noise. ~o bé aure to tw:n of the 
Echo and Roger Beep while checking yow: SWR. 

4. Now press the Push-to-Talk sW:itch and a.t the same time 
adjust the CALIBRATE contro! clockW:ise past the click so 
that the SWR meter reads exactly on the SET mark. Release 
the Pi:ess-to-Talk switch. 

4 

5. Piace the SWR-CAL switch to the SWR position and then 
press the Push-to-Talk switch again. While depressingthe. 
Push-to-Talk switch and read the SWR directly on;thì!SWR 
meter. The SWR reading should be below a 2 or less foi'best 
overall performance ..... A reading of 2 or high_e:t shows that 
there is an ANTENNA or COAX probl!!m, that needs to be 
corrected. A reading of 3 or higher cart caiiiJe .dilriiage to your 
radio's transmit section. 

6. Once this procedure hM been pèrformed, be .sure to turn 
the CALIBRATE contro! fullycounter-c!oèkwise until it 
clicks. This will allow the RF/SWJt;m.ete.r to display relative 
transmit power while transmitting.; · 
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PLL Circ11it"7"heory_ I 
PLL is ~'1 abbrcviation ofthe phase-locked loop, which is fun

òamentally composed of a closed loop feedback circuit. The 
feedback component is the balance of frequency drifts and the 
PLL circuii acts 10 cancd it out. To detcct out the frequency 
drifts of the PLL output, a fixed reference oscillator (IOkHz, 
1/ 1024 divided down from 10.240 Mhz) is compared constantly 
with the input frequency (I OkHz). The input frequency is ob
tained by dividing the VCO frequency. A functional block dia
gram is provided below under 'PLL CIRCUIT' for easier 
understanding. 

OFF-SET FREOUENCY OSCILLA TOR TR-29 

Thc otl~set frequency oscillator TR-29 oscillates at 14.460 
Mhz forali bands in tbc five band version and 14.010 for all 
bands in the 6 Band version. Switching between these oscilla!· 
ing frequencics is made by hiasing the diodes 097 10 DI 11. 

The off-set frcquency signal is obtained al TR-29 emittcr and 
flows through L-16 and C-88 into TR-25 mixer where it is beat 
with the VCO signal. 

The VCO signal is obtained from the following. 

Where, f,,,. = VCO frequency, N = progrnmrning code for the 
divider output, fr = reference frequency stcp, O.O I MHz. i.e. Al 
channel #I in band A, and AM band, the corresponding N code 
is 91. 

FIVE BAND VERSION 

PLL CIBCUIT 

t 
14.920. 17.610 MHz 

OUTPUT 

Flg. Block1 

5 

A Band Channel I 
f""" = 14.460 + ( 91x0.01) = 15.370 MHz 

or 
SIX BAND VERSJON 

A Band Channel I 

f"" = 14.010 + ( 91 x 0.01) = 14.920 MHz 

Sincc the mixer output is detennined by two factors, the off
set frequency output ( dependent on 1he band selector switch po
sition) and the VCO output, the mixer output contains lhe sub
lracled frequencies of 0.91 lo 3.1 5 MHz. for the Fìve Band 
1:ìaifil!_ and .91 co 3.60 for the Six Band Versjon. Thcse fre
qucncies appear on pin #2 of IC-5 through C-82, and divided by 
the programmable divider in IC-5 down to 10 KHz which is 
compared with another l O KHz signal obtained from the refer
ence oscillator (I 0.240). 

The VCO output is mixed with thc off-sel frcquency signal and 
applicd. to the TX mixer IC-9 through band-pass filtcrs L-43 and 
L-44. i.e. At channel I in Band A (Five Band Version). and set 
to AM Band, the TX mixer acccpts 15.370 + 10.695 MHz (From 
TR-30, Oscillator) = 26.065 which ìs the TX frequency. 

When receiving in channel I, Band A (Five Bqnd Ver.fion) 
(26.065 MHz), the first RX mixer TR-18 accepts 15.370 locai 
signal at its base, and converts it down to 10.695 MHz IF (for 
AM/FM modes, this is thc lst intennediaie frequency). TR-18 
then off-sets the I 0.695 MHz signal so thai TR-30 can oscillate 
at I 0.6975 MHz for LSB. 

RECEIVER 

Speaker Clvi 
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Band Channel Ch.Frequency Xtal Reference + N,, P. Code AM/FM 

· A 1 26.065 14.460 + .910 15.370 
19 26.305 14.460 + 1.15 15.610 
40 26.505 14.460 + 1.35 15.810 

B 1 26.515 14.460 + 1.36 15.820 
19 26.755 14.460 + 1.60 16.060 
40 26.955 14.460 + 1.80 16.260 

c 1 26.965 14.460 + 1.81 16.270 
19 27.205 14.460 + 2.05 16.5 10 
40 27.405 14.460 + 2.25 16.710 

D I 27.415 14.460 + 2.26 16.720 
19 27.655 14.460 + 2.50 16.960 
40 27.855 14.460 + 2.70 17. 160 

E I 27.865 14.460 + 2.71 17.170 
19 28.105 14.460 + 2.95 17.410 
40 28.305 14.460 + 3.15 17.610 

:,-,,, 

llil!!1 1 11 1 0 

Band Channel Ch.Frequency Xtal Reference + N11 P. Code AM/FM 

A 1 25.6 15 14.010 + .910 14.920 
19 25.855 14.010 + l.15 15.160 
40 26.055 14.010 + l.35 15.360 

B 1 26.065 14.010 + 1.36 15.370 
19 26.305 14.010 + 1.60 15.610 
40 26.505 14.010 + 1.80 15.810 

e I 26.515 14.010 + 1.81 15.820 
19 26.755 14.0 10 + 2.05 16.060 
40 26.955 14.010 + 2.25 16.260 

D 1 26.965 14.010 + 2.26 16.270 
19 27.205 14.010 + 2.50 16.5 10 
40 27.405 14.010 + 2.70 16.710 

E 1 27.415 14.010 + 2.71 16.720 
19 27.655 14.010 + 2.95 16.960 
40 27.85-5 14.010 + 3.15 17.160 

F 1 ?7.865 14.010 + 3.16 17.170 
19 28.105 14.010 + 3.40 17.410 
40 28.305 14.010 + 3.60 17.610 

6 GALAXY SATURN Service Man~a/ 
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5 BAND VERSION '''"'tN'oN'EI :'j- ,1 ~ L4 ~ • ,-~-- ' :,•.'. • - - - • • • - • :i.'R :·~: _;.';~:!~~~-- < • ' ')'.':: } S'EBAND iJ\ND ,~~~ B ~- ..-.c.; , ,~AND. -,.,,,.I'> BANI> ~ii; .,--- ~ ---'-"'~ -'"--e · ,,.-,, _ _,, .,.,_ = "" ~ 

6 BAND VERSION 
: .. , 

;BB~~ - e ~A-'-• -o B~ -!~~'E s.ì\Nb, ·.;, FBAND i\.BANDl~;),,,. - . 

~~ ''B''' 
I 25.615 26.065 26.515 26.965 27.415 27.865 

2 25.625 26.075 26.525 26.975 27.425 27.875 

3 25.635 26.085 26.535 26.985 27.435 27.885 

4 25.655 26.105 26.555 27.005 27.455 27.905 

5 25.665 26.ll5 26.565 27.015 27.465 27.915 

6 25.675 26.125 26.575 27.025 26.475 27.925 

7 25.685 26.135 26.585 27.035 27.485 27.935 

8 25.705 26.155 26.605 27.055 27.505 27.955 

9 25.715 26.165 26.615 27.065 27.515 27.965 

IO 25.725 26.175 26.625 27.075 27.525 27.975 

IL 25.735 26.185 26.635 27.085 27.535 27.985 

12 25.755 26.205 26.655 27.105 27.555 28.005 

13 25.765 26.215 26.665 27.115 27.565 28.015 

14 25.775 26.225 26.675 27.125 27.575 28.015 

15 25.785 26.235 26.685 27.135 27.585 28.025 

16 25.805 26.255 26.705 27.155 27.605 28.035 

17 25.815 26.265 26.7L5 27.165 27.615 28.055 

18 25.825 26.275 26.725 27.175 27.625 28.065 

19 25.835 26.285 26.735 27.185 27.635 28.075 

20 25.855 26.305 26.755 27.205 27.655 28.085 

21 25.865 26.315 26.765 27.215 27.665 28.105 

22 25.875 26.325 26.775 27.225 27.675 28.115 

23 25.905 26.355 26.805 27.255 27.705 28.155 

24 25.885 26.335 26.785 27.235 27.685 28.135 

25 25.895 26.345 26.795 27.245 27.695 i8.145 

26 25.915 26:365 26.815 27.265 27.715 28-165 

27 25.925 26.375 26.825 27.275 27.725 28.175 

28 25.935 26.385 26.835 27.285 27.735 28.185 

29 25.945 26.395 26.845 27.295 27.745 28.195 

30 25.955 26.405 26.855 27.305 27.755 28.205 

31 25.965 26.415 26.865 27.315 27.765 28.215 

32 25.975 26.425 26.875 27.325 27.775 28.225 

33 25.985 26.435 26.885 27.335 27.785 28.235 

34 25.995 26.445 26.895 27.345 27.795 28.245 

35 26.005 26.455 26.905 27.355 27.805 28.255 

36 26.0lS 26.465 26.915 27.365 27.815 28.265 

37 26.025 26.475 26.925 27.375 27.825 28.275 

38 26.035 26.485 26.935 27.385 27.835 28.285 

39 26.045 26.495 26.945 27.395 27.845 28.295 

40 26.055 26.505 26.955 27.405 27.855 28.305 
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1R26 

TRI7 
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Alllfl/flflllt ~ I 
Synthuizer AUgJmOU 

. 

'JmT EQUIPMENT RADIO S.BTl'1NOS INS'lJltJCl'IONS 
TO USE&. CONNECllOf\I Cbanoel Mode Oadtler .... 

lnpvt of frcq~ COWlllCr ID lhe junctl,. Check COf IO 2400 ~IU 
ofC11111d C19 

lnpul or fn:qumc:)' CXJllDla IO T1'6 (Anode cw 1\4JUJJ U6 far I 0-6950 MHz •O, · I OOIU 
ofD27) 

lnflul or Frcq~· rowu:cr tO TP6 \AnoOe USB AdjllSI Ll Hm ID frll2~ MHi +O, - l OOHz 
of027) 

lnpuc o< hqucncy cnuom io TP6 (...,,.. LSB JWjllSI U& For l0697S Mllz~O. · IOOHz 
ol027) 

lnpu11 o( Oscdluscopc io 11'4 (Juncoon of (5 8awJ YcnlOll) AdjllSI Ll6 for lnl:lllmw11 Rf Wlplll 
Cl2JU07 &: L46l 19C a-I AM 

(6 8awJ y ,rnDll) 

19 DBwld AM 

lnpul u(Q11;1lkl5Cope IO TP3 ( lwnpc:r 1581 ( 5 Balld Y rn1Dll) A4)llSI LI K for 11w11mum R.F OUlpU1 
40 E Blilld AM 
(6 Band Vrm011) 
40 F llBlld AM 

IC'onncct OC vole rncur IO 11'2 (Junclloo (j Bwul Y~rskHt) A.cljv:s1 Ll7 for S.O V :tO I V 
ufRIOQ-i C81) 40 E Band AM Ckck Ch 17 A Bmd, lllUSI be 1.5 V mirnmum 

(6 Ba1td VrriNM) 
40 FB.wl AM 

Connecl FRqUmey c:oun8a' IO T1'J (l Band Vu11D1t) AdJUSI LIII fur 16.490 MHl ~~z 
(Jumpet JSS) 19 C 81nd AM c..-. 

(6/Ja"'1Ym~ 
190Band AM CClllCr 

(S.- • Above) (5 &11td Ym,,,.Y Ad.fusi L20 fOI' I 6. 492$ MHz :t$0Hz 
&9C 8lnd USB Cct*r 
(6 Bo..d Vor1i0fl) 
19 O Band use CrDIClr 

S-iuAbove) 
. 

(J &md YrnJOfl} Ac!Jwl Lll for 16 487S MHz.tSOlt:t 
19C B•ml LSB Ccmc:r 
(6 &md Vtr110fl) 

19C O..d l.SB Ccula 

... ~ 

Receiv~r AJigrrmmt 
Cooucc:t a AC Volt MtC« or Mercn:d l>mnn.,' Lo.i ICIOIS lhc spalm-ccnaimll for ~ 

'IV$T~ RADIO SET1'1NGS INSl1lUCl10NS '; 

TOUSE:.l:a:>NNBCJmN çhmnel MOdl Clariflt:r Poe. 

!Connoa •llA aaaentor 111 Ant illput. Set ($ Band flerJ111'1) AdjUlo't LI. L4, ll>, L7, LI. LIO. LI I. Ll2 roi ~ 
llo27.IU. 30%Mod.ou~I S-Oi&V 19 C B1111d AM CcnlCt tndicM.ion on AC Volt Meter or Dimuny l.oed. 

(6 Oa>d Vmion) 
19Dllmd AM Cenla 

Set llp gaamw lii 26-116. No ($ Band Y crslOlt) Adjust Lll . Ll4 fot rnuunum 1ndic.tton an Aç Volt Mcl.i:r or 
output so ... v 19 C Band USB Cai&cr Dummyl.-1. 

(6 Band Y ,nlolt) 
IQDBlnd USB c.mti:r 

Sct...-..,...,z,.1as,awtr• (5 8altd Vrn/Oll) Rc8d,JWt U for inaxumun mdiatbon on AC Volt Mctcr or 
t 11V, fM lilPll widl UKHz DCYillio9 19C Bl9d FM Cmtcr Dummy L.oad. 
rwà IKla_.,IOAAL .... (f, &md YcrsHlfl) 

19081111d FM Cmta 

Set llpd ......, ., 2'-115, 30% (J s.-t v .. ,,imtJ Ac!Jwl VR4 i;o tlwl diti: squdch j..i bmiks. Radj..t VJl.4 unili _.,1i .. ;,.. 1ooo,av. 19C 81nd AM Cetlta 
Sd squclch IO full çlockwisc pos 

5qlldch )USt qWClb UftlL 

(d 8""" Vmi""1 
1908Md AM Caltu 
Scc sqllddl IO fidi clodrwilie poa. 
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TES'f. EQWM,ENT "~ 
TO Uso & CONNECTION 

Set signal geoerator to 27.185, 30% 
Modu.lation, Output IOOµV 

Noise Blanker Adjustment 
Set signal generator to 27. I 8S, No 
Modulation, Output IOOµV 

(5 Band Version} 
19-CBand AM 
(6 Band Version} 
l9DBand AM 

(5 Band Version) 
19CBand AM 
NB/ANL Switch on 
(6 Band Version) 
190Band AM 
NB/ANL Switch on 

Connect DC mA meter to TP9 ( +) and TP8 (5 Band Version) 
(-) 19 e Band USB 

(6 Band Version) 
19 DBand USB 

Connect DC mA meter to TP9 (+) and TP7 
(-) 

RF Wattmeter to Antenna Connector, Key 
radio aod Inject a 1 OOOHz 30m V to mike 
audio input (Pin 2) 

RF Wattmeter to Antenna Connector Key 
radio and Injcct a 2-tone (SOOHz and 2400 
Hz 30m V) audio signal to mike audio 
input (Pin 2) 

RF Wattmeter to Antenna Connector, RF 
power full, Key radio. 

RF Wattmeter to Antenna Connector, RF 
power set to Low 
( fully counter clockwise ). Key radio. 

RF Wattmeter to Antenna Connector,ter 
clockwise , Key radio. 

(5 Band Version) 
19 C Band USB 
(6 Band Version) 
19DBand USB 

(5 Band Version) 
40EBand USB 
(6 Band Version) 
40FBand USB 

(5 Band Version) 
40EBand USB 
(6 Band Version) 
40FBand usa 

(5 Band Version) 
19CBand AM 
(6 Band Version) 
19DBand AM 

(5 Band Version) 
19 e Band AM 
(6 Band Version) 
I9DBand AM 

(5 Band Version) 
19CBand AM 
(6 Band Version) 
19DBaod AM 

Modulation Meter to Antenna Conncctor, (5 Band Version) 
Key radio and Inject a 400Hz 30mV audio 19 C Band AM 
signal to mike audio input (Pio 2). (6 Band Version} 

Connect a deviation meter or a linear 
detector meter to antenna connector. Key 
radio and inject a 1000Hz30mV audio 
signal to the mikc audio input. (Pin 2). 

Connect a 8 Ohm dummy Joad and a AC 
Voltmetcr to the extemal Speaker jack, and 
connect a key swifch to the kcy switch 
·ack. Key Switch to on. 

19DBand AM 

FM 

cw 

Center 

Center 

Center 

Center 

10 

Adjust VRl so thai the S-meter reads '9'. Then set mode 
selector I.o USB and adjust VR2 so that the S-meter again reads 
'9'. 

Connect a DC volt meter to TPl and adjust LI and U to obtain 
a 2.5 volt ±0.5v rcading. 

Key radio with no modulation and adjust VRI 1 for 20 mA 
±0.5mA 

First adjust VR I O and VR20 to their minimum position ( fully 
counter clockwise ). Key radio with no modulation and adjust 
VRIO to SO mA ±SmA and then adjust VR20 to lOOmA ±SmA 

Adjust VR12 and L42 for maximum RF output Next adjust 
IAO, 1A3, L44 and L33 for maximum RF output . Repeat these 
adjustments again. Next adjust 1A2 for equa! power output on 
CH40 E Band and CHI A Band. 

Adjust VR12 for maximum output. Besure that youdonot adjust 
Vili 2 posi the 2:00 p<>sitlnn. Doìng su con cause damage to the RF 
outputs and I or couse .tevere dl.ttoriion un transmit. 

Adjust VR13 for desired Hl power AM/FM output power 

Adjust VR803 for dcsired Low power setting on AM/FM. 
VR803 ls located on swilchfunction selector board. 

Adjust VR8 so that the internal RF power meter reads the same 
as the extemal RF meter 

Adjust VR14 for desired AM Modulation 

Adjust VRS for 2 to 3 KHz ofFM deviatioo 

Adjust VR16 for a200mv ±IOmV readingon the AC voltmeter 
for CW Tooe level. 

GALAXY SATURN Service Manual 



ICI I 7.36V 7.44V 7.36V 7.43V 7.36V 7.36V 

TA6324 TA6324 2 0.38V L.IOV l.06V l.llV l.OOV 0.98V 

or 3 O.SIV 0.66V 0.50V 0.6SV O.SOV o.sov 
BAl0324 

4 8.62V 8.59V 8.62V 8.59V 8.62V 8.62V 
14 5 ov ov ov ov ov ov 

2 13 6 0.06V 0.12V 0.08V 0.20V 0.09V 0.02V 
Squelch/ 

3 12 7 0.17V OV 0.20V OV 0.23V 0.03V 
AGC Amp 

I l 8 ov o.sov ov O.SOV ov o.sov 
4 9 2.32V 2.30V 2.32V 2.30V 2.32V 2.34V 

10 lO ov ov ov ov ov ov 
Substilut< 6 9 I l ov OV OV ov ov ov 

(None round) 8 12 0.31V 0.29V 0.29V 0.27V 0.30V 0.27V 
13 O.J IV O.SIV o.sov o.sov 0.30V 0.27V 

•s~mt! unUJ 1'U a 810324 IC w a 14 ov ov ov ov OV ov 
direct sub.stit11te. (No /'in lnfonrtQtlon Fmmd) 

IC I Voltages Taken in Receive Mode I = 7.4V 8 =7.21V 
W/ Radio Squelched 2 = 0.55V 9 =2.36V 

3 = 0.SV JO= OV 

Voltages are the same for 4 = 8.63V li =OV 
5 e 0.04V 12=0.l JV 

AM/FMIUSBILSB 6= 0.04V 13 = OV 
7 • 0. 12V 14 = 0.70V 

IC2 uPC1028HA (NECJ I QI Collector ov ov 1.28V l.26V ov ov 
uPC:102RHA ~ii)W# 

2 Ql Base ov OV l.31V l.24V ov ov 
3 QI Emitter ov ov 7.41V 7.43V OV ov 

FMIF Amp 
4 D2 Calhode ov ov OV ov ov OV 

1234567 s DI Anodc ov ov 3.23V 3.36V OV ov 
SubSlitute FMIFAmp 6 Q2 Emitter ov ov 3.22V 3.36V OV OV 
NTE-1234 7 Lead SIP 7 Q2Collcctor ov ov 4.86V 3.94V ov OV 

IC3 AN6 12 Balance Control/Audio In 3.IOV 3.06V ov ov 3. lOV 3.06V 

AN6 12 Modulation Control 3.47V 3.40V 3.47V 3.40V 3.48V 3.43V 
Carrier In 3.46V 3.39V 3.45V 3.39V 3.47V 3.42V 

Balanced Ground ov ov ov ov ov OV 

Modulator DC Source Bai. Mod. Ctl 6.27V 6.19V 6.25V 6.13V 6.25V 6. l3V 
l 2 3 4 5 6 7 Vcc (DC Supply Voltage) 7.83V 7.65V 7.83V 7.65V 7.90V 7.73V 

Sub•rltute Balanoed Modulator Modulated Carricr Output 7.97V 4.IOV 7.97V 4.IOV 7.97V 4.23V 
NTE-1249 7 Lead SIP 

IC4 MJM4558D I Output I 4.S7V 4.54V 4,57V 4.54V 4.57V 4.54V 

MJM4SS8D •• • 2 Input I (·) 4.S8V 4.54V 4.58V 4.54V 4.58V 4.54V 

or 3 Input I (+) 4.58V 4.55V 4.58V 4.55V 4.58V 4.SSV 
2 7 4 V(·) ov ov ov ov ov ov 

BA4558 
MìkeAmp 

3 6 s Input 2 (+) 4.51V 2.25V 4.51V 2.25V 4.51V 2.25V 

' s 
6 Input 2(·) 3.33V 3.31V 3.33V 3.31V 3.33V 3.31V 

Subsrilule Output 2 7.74V 2.46V 7.74V 2.46V 7.74V 2.46V 

NTE-778A OuaJOmpAmp V(+) 8.43V 8.38V 8.43V 8.38V 8.43V 8.38V 

IC5 
MC145106 

I Vdd (Supply Voltagc) 7.S2V 

MC145106P 2 F., (VCO Input) 3.58V 

(Motoro/a) 
Pini 3 Rl (I0-240R<fcronec0tc:. l~t) 3.SV 

~ I& 4 RO ( I0.2AO Rdètt,.,. o.e. Output) 3.82V 
s Y,R. c10_240 c1Md< by 2) 3.54V 

PLL CHIP 2 17 6 FS (1-IOKHz Stop<, 0-S Klù Stcps) 7.44V 
16 7 PD (Phase Ot1«1«) 4.71V 

4 15 8 lD ( I • Lodr.ed, O-Uolocl«d) 7.0V 

s 14 9 PS (Pr~lnl*I) ov 
Svbsllrute 10 P7 (Progrolnublo Input) 8.JV --- Same as AM Receive ----

MM55106 6 13 Il P6 (Pro8fl'llll'lble Input) 8.3V 
(Na1ionaQ 7 ·-· 12 12 P5 (Prograrnmablc Input) 8.3V 

8 Il 13 P4 (Prosrammll>lc Input) ov 
9 IO 14 P3 (Progrornmablc Input) ov 

15 P2 (Programmtblc Input) OV 
16 PI (Proglmllllblc Input) ov 

Pfrlue.lodred Loop Chip 17 PO (Programmll>lc Input) 8.3V 
9 811 Blnary wllntamlll Pu/I Down 
R•-on PO /hnJ PB. 18 Vss (O.ound) ov 

Cl99S Gff~~~ (2n) //olf - ///UO 11 GALAXY SATURN Service Mariua/ 
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-

DEVI CE PINOUT FMRX FMJX SSB RX SSB TX 

TC6 I A4 ov 
MC14008B MC140088 2 83 ov 

or 3 A3 8.6V 

MCl4008BCB 4 82 8.0V 
16 s A2 8.6V 

or 2 IS 6 BI ov 
TC4008BP 3 14 7 Al 8.6V 

4 13 8 Vss (Gto.md) ov 
PLL Adder s 12 9 Cl OV - Same as AM Receive ---

Chip 6 li 
IO SI 8.3V 

7 IO Il $2 ov 
.«J1bstll11lc 

9 
12 S3 ov 

NTE-40088 
8 13 S4 OV 

14 Co 8.6V 

4·811 Full Adder Chip 15 84 8.IV 
wfParallel Cany Out 16 V dd (DC Supply Voff1p) 8.6V 
16 Pln OtP 

IC7 I A4 8.6V 

MC14008B MC140086 2 83 8.6V 

or 3 A3 ov 
MCl48BCB 4 82 ov 

16 s A2 ov 
orOO 

IS 6 Bl 8.IV 
TC4008BP 2 

7 A l ov 
3 14 

8 Vss (Graimd) ov 
PLLAdder 4 13 9 CJ 8.6V -- Same as AM Receive --

Chip s 12 IO SI ov 
6 Il li S2 83V 

Sllbsllllll• 7 IO 12 S3 8.3V 
mé-40088 

8 9 
13 S4 83V 
14 Co ov 
IS B4 ov 

4-Blt Full Adder Chip 
16 Vdd (DC SUpply Vollop) 8.6V 

w/Parallel Carry Out. 
16 Pln DIP 

ICS TA7222AP I Vcc (DCSupplyVollaf') 13.9V 13.9V 

TA7222P 

-
2 Ripple Filtcr 6.7V 6.7V 
3 Muting Conlrol ov ov SAMI! SAMI! 5AME $AM! 

AUDIOJC 4 Input ov 0.56V 
s Feedback l.lJV 2.23V AS AS AS AS 

6 Ground 1.13V 2.23V AM AM AM AM 
Substltute 7 Ground ov ov m-E-1278 1 2 ' 4 5 6 7 8 9 10 

~VE 1UHSMIT llECEIVE TRA){St.(11' 

5.8 w.u Auclo p,_ Amp 
8 Ground ov ov 
9 Output 7V ov 
10 Bootstrap 13.4V 11.7V 

IC9 I Ground DV ov 
S042P S042P 2 Output1 ov 8,IV 

3 Output' OV 8.IV 

TRANSMlT 4 Ground ov ov 
14 s Output' Tap ov 8.0V 

MIXERIC IW4 SAME SAMI! SAMI! 

2 13 6 Ground ov OV 
12 7 Input' ov 2.9V 

A$ AS AS AS 
3 

SubStillll• • Il 8 Input' ov 2.9V """ AM AM AM 
NIA 

5 IO 9 Ground ov ov UCIM! 1'LUC!MrT lt.ECEJVE TIW<SMIT 

Uilldee 1'111 No. 6 9 IO Bootstrap ov 1.16V 
2000-0)4 

7 8 li tnpot2 ov l.44V 
12 Bootstrap ov 1.16V 

Ce>MaPanNo 13 Input' ov 1.44V 
307-143-9-004 

14 Ground ov ov 
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TRI 

~ 
E I.IV I.IV I.IV 

NBAmp 2SC1675L e 8.2V 8.2V 8.2V 
E C B B l.9V l.9V 1.9V 

TR2 

~ 
E ov ov ov 

NBAmp 2SC1675L e 2.5V 2.5V 2.SV 
E C D B 0.7V 0.7V 0.7V 

TR3 

~ 
E l.8V l.8V 1.8V 

NBAmp 2SCJ730L e 8.2V 8.2V 8.2V 
E C B B 2.4V 2.SV 2.SV 

TR4 

~ 
E I.IV I.IV I.IV 

NBAGC 2SC945AQ e 8.5V 8.6V 8.6V 
E C B B - OV ov ov 

TRS 

~ 
E ov ov ov OV OV ov 

2SC945AQ e 8.0V 0.6V 8.0V 0.5V 8.0V 0.5V 
E C B B ov OV ov OV ov OV 

TR6 

~ 
E 8.6V OV 8.6V OV 8.6V OV 

NBAMP 2SA733P e ov ov OV ov ov OV 
E C B B 8.0V 0.4V 8.0V 0.4V 8.0V 0.4V 

TR7 

~ 
E OV 

NB 2SC945AQ e ov 
Sbunt SW. E C B B ov 

TR8 

~ 
E O.IV 0.7V O. IV 0.7V 0.7V 0.7V 

2nd Rcccive 2SCJ674L e 8.2V ov 8.2V ov R.6V ov 
Mixer E C B B 0.7V ov 0.7V OV 0.7V OV 

TR9 

~ 
E OV ov OV OV ov ov 

AMIFM lf 2SCI67SL e 3.2V ov 3.2V ov 3.2V ov 
Amp ECB B 0.7V 0.7V 0.7V 0.7V 0.7V 0.7V 

TRIO 

~ 
E 2.6V 2.6V OV 

AM/FMTF AMP 2SC1675L e 7.7V 7.7V 8.7V 
E C D B 3.3V 3.3V ov 

TRII 

~ 
E l.8V l.8V ov 

AM/FMIF AMP 2SCl675L e 7.5V 7.5V 8.7V 
ECB B 2.5V 2.5V OV 

TRl2 

~ 
E ov ov 

SSBAGC 2SC945AQ e ov OV 
Timing B C B B 0.7V 0.7V 

TRl3 

~ 
E ov OV ov ov OV ov 

AM/FM"S" 2SC945AQ e ov OV OV ov OV ov 
METER Switch E C B B 0.7V 0.7V 0.7V 0.7V ov ov 

TR14 

~ 
E ov OV OV ov OV OV 

SSB/CW "S" 2SC945AQ e OV OV OV ov OV OV 
METER Switch E C B B OV ov OV ov 0.7V 0.7V 

TRIS 

~ 
E 0.7V 0.7V 0.7V 0.7V 0.7V 0.7V 

SSB Detcctcr/ AF 2SC945AQ e 5.5V 5 .5V 5.5V s.sv S.4V 5.4V 
PREAMP li C B B 1.3V l.3V l.3V l.3V l.JV l.3V 

TR16 ~ 
• Sq11<kh Open. F.Jly E ov ov ov ov ov ov 

SQUELCH Switch 2SC945AQ 
Countnrlockwise e OV OV OV ov OV OV 

E C D B ov 0.8V OV 0.8V OV 0 .8V 

TRl7 

~ 
E 1.SV l.5V 1.5V 

lstRF AMP 2SC l 674L e 8.2V 8.2V 8.2V 
ECB a 2.2V 2.2V 2.2V 

TRIS 

~ 
G OV OV OV 

lst Receivc Mixer J310 - JFBT D 8.SV 8.SV 8.SV 
S O G s 2.2V 2.2V 2.2V 

TRl9 

~ 
E ov 7.7V ov 7.7V 0.8V 7.7V 

SSB/CW IF AMP 2SC1674L e ov 2.2V ov 2.2V 6.8V 7.0V 
E C B B 0.8V :i..ov o.sv 3.0V l.7V 3.0V 
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i 
~ 2SC1675L 3.8V 
BCB 0.7V 

TR21 

~ 
E 1.2V OV I.IV OV 3.0V ov 

SSB/CW IF AMP 2SCJ67SL e l.2V 1.9V l.2V 1.9V 6.4V 7.0 
E C B e 2.0V ov 2.0V ov 3.7V OV 

TR22 

~ 
E o.sv ov o.sv ov 2.2V OV 

SSB/CW IF AMP 2SC1730L e 8.4V ov 8.4V ov 7.6V ov 
E C B e I.IV ov I.IV ov 3.0V ov 

TR23 

~ 
E ov ov ov ov ov ov 

AMDETECTOR 2SC945AQ e ov ov o.sv ov o.sv ov 
Switch E C 8 B 0.7V 0.7V OV ov OV OV 

TR24 

~ 
E 1.0V 

10.240 Mllz 2SCJ67SL e 3.9V -- Same ar AM Reaive -
Oscillawr B C B 8 l.6V 

TR2S 

~ 
E l.7V 

PLL LOOP MIXER 2SCl67SL e 7.0V --Same as AM Receive -
E C 8 B 2.SV 

TR26 

~ 
E l.4V 

vco 2SCl67SL e 7.SV - Same as AM Receive --
B C B 8 2.2V 

TR27 

~ 
E OV 

VCOBUFFER 2SCl675L e 4.7V - Same as AM Receive -
BCB 8 0.7V 

TR29 

~ 
E 2.IV 

PLL LOOP Oscillator 2SC1674L e 6.6V - Same as AM Recelve - · 
ECB B 2.9V 

TRJO 

~ 
E OV 2.7V OV 2.7V 2.SV 2.7V 

Carrier Ocsillaior 2SCl675L e ov 7.2V ov 7.2V 6.6V 7.2V 
E CB B ov 3.4V OV 3.4V 3.2V 3.4V 

TRJI 

~ 
E OV ov ov ov ov ov 

SSBSwìtcb 2SC945AQ e ov ov ov OV 0.31V 0.3LV 
E C B e 0.7V 0.7V 0.7V 0.7V ov ov 

TR32 

" 
E ov ov ov ov ov OV 

AMC SblUll Switch 2SC945AQ e ov ov ov ov ov ov 
Be e B 0.7V O. IV 0.7V O.IV 0.7V O.IV 

TR33 

~ 
E ov ov OV ov ov ov 

Roger Bccp Oclillator 2SC945AQ e ov 0.7V ov 0.7V OV 0.7V 
e es B ov o.sv ov o.sv ov o.sv 

'fR.3.4 

~ 
E 8.7V 8.6V 

AMCAMP 2SA733P e 8.SV 0.6V 
ECB B 8.LV 8.0V 

TR3S 

~ 
*CWMODE E s.ov 7.9V 

CW Sidctonc 2SC945AQ e ov ov 
Oscillator e e e B ov ov 

TR36 

~ ---· E 8.7V 8.6V 8.7V 8.6V 8.7V 8.6V 
RX Voltagc Swileb 2SB52S-C 

2SA 1212 lor Title. e 8.7V ov 8.7V ov 8.7V ov 
n..~--8 CE -- B 8.0V 8.IV 8.0V 8.IV 8.0V 8.IV 

TR37 

~ 
E ov ov OV ov OV OV 

RX Voltegc Switcb 2SC945AQ e O.IV 8. IV O.IV 8. IV O.IV 8. IV 
e e a e 0.7V ov 0.7V ov 0.7V ov 

TR38 

B~B 
Some madell UN I E . 8.7V 8.6V 8.7V 8.6V 8.7V 8.6V 

TX Voltege Switcb 2SB52S-C 
2SA1282 lorTR38. e ov 8.6V OV 8.6V ov 8.6V 
TheE ___ -- B 8.2V 7.9V 8.2V 7.9V 8.2V 7.9V 

TR39 

~ 
E ov ov ov ov ov ov 

CWSwiteb 2SC945AQ e ov 2.8V ov 2.8V ov 2.8V 
E C B B ov ov ov ov OV OV 
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TR40 

~ 
E 1.0V l.OV l.OV l.OV l.OV l.OV 

Voltage Regulator 2SC945AQ e 13.3V 13.2V 13.3V 13.2V 13.3V 13.2V 
E C B B l.6V l.6V l.6V l.6V l.6V 1.6V 

TR41 
oo=E~ 

E 14.0V 13.9V 14.0V 13.9V 14.0V 14.0V 
Voltagc Regulator e 8.7V 8.7V 8.7V 8.7V 8.7V 8.7V 

2SA473-0 B 13.3V 13.2V 13.3V 13.2V 13.3V 13.3V 

TR42 

~ 
E 0.6V 0.6V 0.6V 0.6V 0.6V 0.6V 

AFPreAmp 2SC945AQ e 3.4V 3.4V 3.4V 3.4V 3.4V 3.4V 
E C 8 B l.2V t.2V l.2V l.2V l.2V 1.2V 

TR43 
~E2sc2312 

•c.o/Ja:tor voltage will E ov ov ov OV ov ov 
RF Final AMP #I 

vary aooording U1 RF e 3.9V l.SV 3.9V l.SV 13.9V 13.9V powu Setting. Yoltoges B (T0-22.G_..,.., 
takew ot lo power sening. B ov 0.2V ov 0.2V ov 0.6V 

TR44 
~~ 2SC2166-C 

E ov ov ov ov ov OV 
RF Driver AMP e 3.9V l.SV 3.9V l.5V 13.9V 13.9V 

B OV O.IV ov O.IV OV 0.6V 

TR45 E OV o.sv ov O.SV OV o.sv 
RF J>re.Driver AMP ~ 2SC1973 e ov 7.0V ov 7.0V ov 8.SV 

_ .. _ 
ECB B ov l.2V ov l.2V ov 1.2V 

TR46 

~ 
E ov 0.7V ov 0.7V ov 0.7V 

TX BUFFER AMP 2SCl906 e ov 6.IV ov 6.IV ov 6. IV 
E C B B OV l.5V ov l.SV ov l.5V 

TR47 

~ 
E 4.4V 4.3V 4.4V 4.3Y 0.7V 0.7V 

ALC SENSE AMP 2SC1675L e 8.IV 8.1v 8.IV 8.IV 8.IV 8.0V 
E C B B ov ov ov ov ov ov 

TR48 m E O.IV O.IV O.IV O.IV O.IV O.IV 
· CW .KEY Switch 2SC945AQ e ov ov ov ov ov ov 

E C B B 0.7V 0.7V 0.7V 0.7V 0.7V 0.7V 

TR49 

~ 
E 3.9V 3.8V 3.9V 3.8V 13.6V 13.6V 

AM MODULA TOR 2SC945AQ e 13.6V 12.7V 13.6V 12.7V 13.SV 13.SV 
and REGULA TOR E C B B 4.4V 4.3V 4.4V 4.3V 13.0V 13.0V 

TRSO oo=Ei E ov OV ov ov ov ov 
AM MODULATOR e 3.9V 3.7V 3.9V 3.7V 14.IV 14.IV 
and REGULATOR 2SA473-0 B 13.6V 12.7V 13.6V 12.7V 13.6V 13.SV 

TRSI ~E E 14.IV 14.0V 14.IV 14.0V 14. IV 14.IV 
AM MODULA TOR e e 3.9V 3.7V 3.9V 3.7V 14.IV 14.0V 

B 
and REGULA TOR 2SB7S4 B 13.6V 13.3V 13.6V 13.JV 13.3V 13.3V 

TR52 

~ 
E OV ov ov OV 6.9V 6.9V 

SSB AUDIO Switch 2SD471 e 13.7V 13.3V 13.7V 13.6V 13.4V 13.3V 
E C B B 7.6V 7.6V OV OV 7.6V 7.6V 

TRS3 

~ 
E 1.2V I.IV 1.2V I.IV 4.4V 4.3V 

AMCAMP 2SC945AQ e 8. IV 8.0V 8.IV 8.0V 8.IV 8.0V 
E C B B 0.8V 0.8V 0.8V 0.8V 0.8V 0.8V 

TR54 

~ 
E ov OV 

FM AUDIO Switch 2SC945AQ e ov OV 
E C B B 0.7V 0.7V 

TR56 
~E2sc2312 

• CDl/oaor ""'-»<Il E OV OV ov ov OV OV 
RF FINAL AMP #2 

_,--.ling IO RF e 3.9V 1.SV 3.9V 15V 13.9V 13.9V 
,,_., ~· fo/1'>ga erro.i.--.,... tal<n al lo,,_., ..,,;,,g. B OV 0.2V ov 0.2V ov 0.6V 

TR401 

~ 
E ov OV ov ov ov ov 

Light Driver 2SC945AQ e 9.2V ov 9.2V ov 9.2V ov 
E C B B ov 0.8V ov 0.8V ov 0.8 

TR802 

~ 
*CBMODE E ov OV ov ov ov OV 

LightDriver 2SD467 e ov ov ov ov ov ov 
ECB B 0.8V 0.8V 0.8V 0.8V 0.8V 0.8V 

0 PAMODE E ov ov ov ov ov OV 
e I0.2V 10.2V 10.2V 10.2V 10.2V I0.2V 
B ov ov ov ov ov OV 

C l99SQJ'k,,.,,.. 9'~ (217) 400 - 4/UO 15 GALAXY SATURN Service Manua/ 



~ 
2N3055 

23.IV 
+ 

C605 

0605110000uf 
35V 

RED O ff S . "- . n!O w1tch 0502 
Power LED 14.IV ~ 

R602 
820 
1Watt 

+ioV J602 (Plug to pane! lights) 

iìt2.-... ~~ .... ~~~---t1n 
IBZl11 +C703 
2SC1318 'i' 100uf 

li.IV '7fr- 16V 

Fig Galaxy-PS 

01994 ''""- !f'!.t""'"" (2,i)486-.0!0 
p.y-i"EllM~ 

R607 
10K 

Orange H .IV 

+ 

C195 
1000uf 
25V 

While 

C506 
_l.01 

©1994 

16 GALAXY SATURN S~rvice Manual 



GALAXY SATUAN 

EPTOSSB60A POWER SUPPL Y 

D601 5.6V Zener l Watt ZD5.6A NTE-136A SK5V6/136A 

D602 16.2V Zener 1 Watt ZD16.2A NTE-5075A SK16V/5075A 

D701 llV Zener I Watt ZDllV NTE-5074A SKIIV/5074A 

D603,D604,D605,D606 Bridge Rectifier KBPCJ004 NTE-5314- 8 Amp 400PIV SK-3987 

TR604 Regulator 2N3055 NTE-130 SK-3027 

TR602 Regulator 2SC1571G NTE-199 SK-3245 

TR60 I Error Arup 2SD471P NTE-293 SK-3849 

TR701 Regulator 2SC1318 NTE-289A SK-3124A 

01994~-g>~ 
(217) 466-4210 

Prirl:ed in Blue lnk 

CJ95 1000 µF 25V R501 I K 112 Watt 

C506 .01 µF SOWV R601 1.2 K I Watt 

C507 .01µF50WV R602 820 Ohm l Watt 

C601 .01 µFSOWV R603 8200hm I Watt 

C602 .022 µF lOOWV R604 470hm 1 Watt 

C603 .047 µF SOWV R605 lOOOhm I Watt 

C604 100 µF 25V R606 2200hm I Watt 

C605 10,000 µF 35V R607 IOKI Watt 

C606,C607 .022 µF IOOWV R701 I K 1/2 Watt 

C608 .022 µF IOOWV R702 470hm I Watt 

C702 IOOµF 16V VR601 500 Ohm 112 Watt 

C703 IOOµF 16V R901 2.2Meg 112 Watt 

17 GALAXY SATURN Service Manua/ 



13.BV 
Supply 

8.5V 
LSB B+ Supply 

18 

8.SV 
use e+ Supp1y 

0601 1N4148 

C833 

o.047 I 

GALAXY SATURN Servlce Manua/ 



Q601 

~ 
E 3. IVolts * Voltages taken on 

2SA733A-PB 2SA733A-PB e O Volts 

E C B B 4.5 Volts Channel 40 AM 

Q602 

~ 
E 3.6 Volts • Voltages taken on 

2SA733A-PB 2SA733A-PB e O Volts 

E C B B 4.5 Volts Channel 40 AM 

Q603 

~ 
E 2.8 Volts *Voltages taken on 

2SA733A-PB 2SA733A-PB e O Volts 

E C B B 4.5 Volts Channel 40 AM 

Q604 

~ 
E 3.0 Volts * Vo/tages taken on 

2SA733A-PB 2SA733A-PB e OVolts 

E C B B 4.5 Volts Channel 40 AM 

~ 
* Vo/tages taken on 

Q605 2SA733A-PB E 3.1 Volts 

2SA733A-PB E C B e O Volts Channel 40 AM 
B 4.5 Volts 

Q606 ~ 9018G E OVolts * Vo/tages taken on 
e - O. 12 Volts 90180 E C B 
B 0.2 Volts 

Channel 40 AM 

Q607 ~ 9018G E O Volts * Voltages taken on 
e -0.12 Volts 90180 ECB B 0.73 Volts Chan11el 40 AM 

Q608 ~ 90180 E OVolts * Voltages taken on 
e 0.73 Volts 90180 ECB 
B 0.02 Volts 

Channel 40 AM 

Q609 ~ 9018G E OVolts • Voltages taken on 
e -0.09 Volts 9018G ECB B 0.37 Volts Channel 40 AM 

IC601 1 2.51 Volts * Voltages taken on 
TC45LIP 2 3.44 Volts 

3 5.01 Volts Channel 40 AM 
4 5.01 Volts 
5 OVolts 
6 O.I I Volts 
7 2.60 Volts 
8 O Volts 
9 l.38 Volts 
IO 2.11 Volts 
Il 3.61 Volts 
12 2.80 Volts 
13 3.54 Volts 
14 2.84 Volts 
15 2. 16 Volts 
16 5.02 Volts 

©1995 çfl,?MIW_. W'ubt;,h,;,'? (217) //6'6' -//2f O 19 GALAXY SATURN Service Manual 



.,. 

1C602 I 4.42V • Voltages laken on 
TC5032P 2 4.42V 

3 4.42V Channe/ 40 AM 
4 4.42V 
s 4.42V 
6 4.39V 
7 2.38V 
8 2.52V 
9 Flucruating Voltagc 
IO Fluctuating Voltagc 
Il 2.51V 
12 3.44V 
13 0.llV 
14 ov 
15 Flucruating Voltagc: 
16 4.SOV IO 4.94V 
17 5.02V 
18 5.02V 
19 5.02V 
20 5.02V 
21 ov 
22 4.42V 
23 5.02V 
24 5.02V 
25 ov 
26 ov 
27 Fluctuating Voltagc 
28 5.02V 

IC603 I Fluctuating Voltagc * Voltages taken 011 

TC4572BP 2 Fluctuating Voltagc 
3 ov Chan.nel 40 AM 
4 4.97V 
5 Fluc1ualing Volmgc 
6 Fluctuating Voltagc 
7 4.8V 
8 ov 
9 ov 
IO 0.3V 
Il Fluctuating Voltllgc 
12 Fluctuating Voltagc 
13 Fluctuating Voltagc 
14 Fluctuating Voltagc 
15 2.4 - 2.62V 
16 5.02V 

IC604 1 5.23V • Voltages taken on 
TD6102P 2 3.08V 

3 4.66V Channe/ 40 AM 
4 3.78V 
5 OV 
6 4.48V 
7 5.23V 
8 ov 
9 OV 

IC605 I ov • Voltages taken on 
HD10551 2 ov 

3 2.39V Channe/ 40 AM 
4 ov 
5 4.26V 
6 4.26V 
7 4.26V 
8 2.39V 

20 GALAXY SA1VRN Scrvice Manual 



IC606 
TC4518BP 

IC607 

TA7310P 

IC608 

MC14060 

IC609 

LM7808 
8 Volt Regulator 

1 2 3 

LM7808' 

21 

1 
2 
3 
4 
s 
6 
7 
8 
9 
IO 
li 
12 
13 
14 
15 
16 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
2 
3 

2.0lV +/-
S.02V 
2.SV 

Fluct'Uating Voltage 
Fluctuating Voltage 
Fluctuating Voltage 

OV 
ov 

2.47V 
5.02V 
2.SIV 
2.02V 
2.04'v' 
1.02V 
ov 

5.02V 

2.71V 
2.16V 
1.48V 
2.7JV 
ov 

5.75V 
2.l lV 
6.SV 
l .35V 

2.47 Volts •N/C 
2.47 Volts *N/C 

2.47 Volts 
2.49 Volts *N/C 
2.49 Volts *N/C 
2.49 Volts *N/C 
2.54 Volts *N/C 

OVolts 
3.47 Volts *N/C 

2.92 Volts 
2.67Vo!ts 

O Volts 
2.49 Volts *N/C 
2.49 Volts *N/C 
2.49 Volts *N/C 
4.95 Volts *N/C 

• NIC • No Connection 

12.4 1 Volts 
O Volls 

8.04 Volts 

*Voltages taken on 

Channel 40 AM 

* Voltages taken on 

Channel 40 AM 

• 
Voltages taken on 

Channe/ 40 AM 

*Voltages taken on 

Chamiel 40 AM 

GALAXY SA.TURN Seniice Manual 



N 
N 

Cl 
3.3uF 25V 

C4 
220uFrp 
16V m-

~ 
Capeci1or noi 
present in some 
unlls. 

EPTOSSB50Z Echo Board 
( Ol<ler ve,.ion) 

Galectio.drw 

R7 82K 

C5220pF 

R264 

Rl 1 120K R17 120l< 

C10 220pF 

+ C$ 

220uF'1' 
16V m-
•R30, R31, VR1 , C22 noi present In Some Units 

R263 
IOK 

C13 220pF 

R262 
2.2K 

C209 

luF 
S<N 

R266 
2.2K 

IK 
Mounte<l 
on Back 

GALAXY SATURN Echo Schematic 

R26 

C206 
1uF 50V 

R27 
IK 

OUT 

PAOUT 

Grouncl 

PA Swltch 

01993 dfi,_,,,, 



ICI I Output I 
AN6552 I 8 2 Input 1 ( -) 

(Dual Op Amp) 2 7 3 lnput 1 (+) 
3 6 4 V(·) Ground 

Substitute: 4 5 5 Input 2 (+) 
NTE-778A 6 Input 2 {·) 
ECG-778A 7 Output 2 
SK-3465 8 V(+) 

IC2 l Output 1 
AN6552 I ....• ;;;;,;'.!':: 8 2 Input 1 (·) 

(Dual Op Amp) 2 .• ':'Mi .. 7 3 Input l (+) 
3 6 4 V(-) Ground 

Substitute: 4 . s 5 Input 2 (+) 
NTE-778A 6 Input 2 (·) 
ECG-778A 7 Output 2 
SK-3465 8 V(+) 

IC3 l Output 1 
AN6552 'ffi' 2 Input 1 ( -) 

(Dual Op Amp) 2 .. .~: 7 3 Input I (+) . ·""'·· . 
3 .. ::~r; ' . 6 4 V(-) Ground 

Substitute: 4 . ';:_;. s 5 Input 2 (+) 
NTE-778A 6 Input 2 (·) 
ECG-778A 7 Output 2 

SK-3465 8 V(+) 

IC4 I I 
MN3008 2 2 

3 
4 Pin Out lnfo Unavai/ab/e 

6 
5 
6 
7 
8 

ICS I Ground 
MN3 101 I 8 2 CPI 

(IC, Clock/Generator) 2 . • 7 3 Vdd 
3 6 4 CP2 

Substitute: 
4 5 5 OX3 NTE-1639 

ECG-1639 6 OX2 
7 OX I 
8 Vgg (Out) 
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u.a~ 

Vollage chart on following page. 

R34 C24 

nr~ 
RS330 

C28 
220uF"f' 
16V .,},-

J3 ""'' 

EPTOSSB50B Echo Board 
(Newer Version) 

' Fig . Ga1Echo2 

R4 100K 

R35 330 

Cl4 

R19 
IOOK 

GALAXY SATURN Echo Schematic 

R31 <l.7K 

C30 + 
47uf1' 
1ev Tir 

R29 
I 

To Pini ol J3 

To Pln2 of J3 

R2 39K Cl 2.2uF SOV OUT 

+~ 

G-oob 



ICl 
BA4558 

I Output I 6.79V 6.73V 
BA4558 

·~1r 
2 Input l (-) 6.80V 6.73V 

(Dual Op Amp) 2 ~ 7 3 Input l (+) 6.76V 6.70V 
3 ... 6 4 V(-) Ground ov ov ' :"<: 

Substitute: 4 5 5 Input 2 (+) 6 .77V 6.7 1V 
NTE-778A 6 Input 2 (-) 6.80V 6.73V 
ECG-778A Dual-OpAmp 7 Output 2 6.80V 6.73V 
SK-3465 8 V(+) 13.26V 13.13V 

IC2 I 6.72V 6.67V 
BA10324A 2 6.73V 6.67V 

3 6.69V 6.63V 
4 l3.58V l3.45V 
5 6.69V 6.63V 
6 6.73V 6.67V 
7 Not Avaifabfe 6.72V 6.66V 
8 6.73V 6.67V 
9 6.73V 6.67V 
10 6.69V 6.63V 
11 ov ov 
12 6.69V 6.63V 
13 6.73V 6.67V 
14 6.65V 6.61V 

IC3 
MN3008 

1 13.68V 12.91V 
MN3008 

g 
2 6.53V 6.46V 

7 3 ov ov 
4 Not Avaifable 6.53V 6.46V 
5 6.05V 5.99Y 

6 6 6.83V 6.76V 
7 6.64V 6.57V 

4 
8 0.87V 0.86V 

IC4 
MNJ/01 J Ground 13.04V 12.91V 

MN3101 ·mr 2 CPI 6.53V 6.46V 
<:::> 

3 Vdd OV ov (IC, 2 .... 7 

Clock/Generator) 3 § . 6 4 CP2 6.53V 6.46V 

4 « 5 5 OX3 6.05V 5.99V 
Substitute: 6 OX2 6.83V 6.76V 
NTE-1639 7 OX I 6.64V 6.57V 
ECG-1639 8 Vgg (Out) 0.87V 0.86V 
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Frequency counter has no readout or display. 

First check that the 13.8 volt supply is available and constant on pin 1 of IC609 ( LM7808 regulator ) . Next 

check for 8.04 volts on pin 3 of IC609 ( LM-7808 regulator ). If this voltage is absent then IC609 is defective and 

will need to be replaced. After replacing IC609 and before applying power to the unit you should a lso replace C612 

with a 200uF 16V el.ectrolytic. Sometimes C612 - (220µf lOV electrolytic) - will develop a short, and this will cause 

the premature failure of IC609. This should restare normai operation and prevent future problems occurring. 

8 Volt Reeulator Circuit 

0602 
1N4001 

Fig. C612Fix 

13.8V 
Supply 

Circuit 
Ground 

26 

8.04V Supply 

0603 
2.4V 
1/4 Watt Zener 

+ C610 

1000uf 
10v 

S.02V Supply 

©1995 '1Twma.s 
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The most common problern with the GALAXY SATURN frequency counter is after it is on awhile the read-out be

comes unstable. Sometimes the display will quit all together. Turning the unit off and allowing it to cool far a short 

period of time will usually restare correct operation. Thls problem has been traced to a Zener Diode inside the fre

quency counter module. l t is marked D-603. This is a 2.4 volt, 1/4 watt zener next ta IC-609 ( LM-7808) regulator. 

This problem is also co=on on many other export mode ls using the EPT210010A frequency counter board. 

First be sure that the 8 volt supply is available and constant on pin 3 of IC609 ( LM7808 regulator ). Next locate 

D-603 in the frequency counter rnodule. Check far 5.02 volts on the anode side of D-603. If this voltage is absent or 

very low replace D-603 with an NTE-5000A ( 2.4 volt, 112 Watt) zener. This should restare normai operation and 

also prevent future problems.. We also recommend replacing C610 also. Sometirnes C610 · (lOOOµf lOV 

electrolytic) - will develop a short, and this will cause the premature failure of 0603 also. 

8 Volt Regulator Circuit 
( Located In Frequency Counter Module ) 

0602 
1N4001 

Fig. D602Fix 

13.SV 
Supply 

Circuit 
Ground 

27 

8.04V Supply 

114 Watt Zener 

~'Àt9Sa~ Sìde òf D~ò3I 

+ C610 

1000uf 
10v 

S.01.V Supply 

©1995 'Ifwmas 

GALAXY SA TURN Service Manua/ 



This problem is usually caused by having the SSB ALC adjustment turned up too bigb. Do not adjust VR-12 

full open ( 11 o'clock position ). Normally this adjustment should be not be turned past tbe 6 o'clock position. 

Transmit power is very low (1 to 3 watts on AM). The Transmit Driver and Transmit Finals all test good. No 

amount of adjustment will improve the power leve!. Power is also low on SSB as well. TR44 driver bias (VRll) will 

not adjust. 

Replace VRll with a new variable unit. Be sure to replace VRll with a 1/2 watt replacement or heavier. After 

replacement refer to the transmit alignment section, and adjust VRll for the proper bias voltage on TR44. This 

same type of symptoms can occur when the final bias adjustments become defective. However this is not as com· 

mon as tbe failure of VRl l. 

From L40 
t? 

~ 
"' 

~r 
~ 
<O 

~ 

Fig TR41 

C178 

~ .., m 
"' ~ ~ 

'----- -----... a.6V Tr111•lt $11tt1 

28 

'----1•a.6V Tttu•lt S1pplr 
lo Flui Blu Clrnlh 

From TP8 

01995 '11iomas 
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o 
.fg 

r 
~ 

~ f'rom L40 
jt. 

'Q 

~ ir .... 
\:::. ~ .,. 

~ ~ u :Il 
' li! 
~ 
"' ~ 

!; 

N 
\O 

f<NT 

o 

~ I - ~ !:: 

I i3 

§ 
Freq. Courne< 

~ 

~ 
~ ,,. .. 
~ 
§. 

Fig. GalTx 

$ 
~ 
li! 

1.61 Trm 111! Sturo• 

~ 
:; 
e; 
i3 

Col 

SWR 

GALAXY FINAL TRANSMIT SECTIÒn 

TP8 

TR43 (Flnal) 
2SC2312 

R21547 C168 
.01 uF 

Mirror Board / TP7 

38 

TP9 C188 
J.OUuF 

C162 
3pF 

To Coleetor 
olTRS3 

a.7V $mu 
Coo1tut 

From TR51 Regulator 



Loss oftransmit. Transmit LED shows transmit switching but radio has no RF output. Bad TR-61 

(2SB-754GR). 

This is a very common problem in tbis radio. Tbe 2SB-754 seems to be some what under rat.ed for t1ùa cirwit. 

Replace 2SB-754 (7 Amp, 60 Watt) witb an NTE-37 (12 Amp, 100 Watt). Tbis should not only return tbe unìt to 

normai operation but also help to prevent any future problems. 

8.7V S11rc• 
Cuttut 

From Pin 1 of IC4 (NJM4558) 
From Co11ec1o< af TR47 ( SS8 Al.C) Junction Of 083 & C144 

To 
TP9 

C167 
.047 

R235 
151( 

Mlrror Board 

Fig. TR5JFIX 

R237 
100 

R240 560 

v; 
:; 
~ 

....I.. C168 I .047 

. 

C192 .001 

~ 

j 
~ C190 

100uF 10V 
+ 

~ 

CZ12 .1 

R226 
470 

R247 
100K 

TR51 
2S8754GR R248 8.2K 

R2"5 
3.3K 

R242 
10K 

TR53 
2SC945AQ 

(AMCAmp.) 

TR52 
2SD471P 

1N4148 

( SSB Audio Switch ) R25l 

2.2K 

&.TI 

tU S""' 
V1lt111 

35 

39 
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· Norm1tllY this problem is caused by a defective TR38 transmit switch. Using the voltage chart below carefully 

check to make sure all voltages are correct on transmit and receive as shown. In some units we have found D77 to 

cause these same symptoms·. Always be sure that the regulated 8.7 volts is present at the collector of TR41, and re-

mains constant in both transmit and receive modes. 

8.6V Rmive 
To Junclion of R68 (470K) & Pin 7 of IC4 (NJM4558) Mike Amp 

..------{· J 7.74V Rmive 

076 
RD5.1V 
ER2 

Fig. GS-TR41 

TR36 

~ RXVoltage 2SB525-C 
Switch B CE 

TR37 

~ RX Voltage 2SC945AQ 
Switch· E C B 

TR38 

~ TXVoltage 2SB525-C 
Switch B CE 

TR39 

~ CWSwitch 2SC945AQ 
E C B 

TR40 

~ Voltage 2SC945AQ 
Regulator E C B 

TR41 OOfilE' Voltage e 
B 

Regulator 2SA473-0 

2.46V T111111it 

...,ii; ... .,, 
o~ - - -""l/\r----+-----

J26 TX Jumper 

8.6'/ Tnn111ilt 

Some models use a E 
2SA 1282 lor TR36. e The Emltter and 
Base are reversed. B 

E 
e 
B 

Some models .use .a E 
2SA \ 282 lor TR38. e The emitter end 
Base are reversed. B 

E 
e 
B 

E 
.e 
B 

E 
e 
B 

8.7V 8.6V 
8.7V ov 
8.0V 8.IV 

OV OV 
O.lV 8.IV 
0.7V OV 

8.7V 8.6V 
OV 8.6V 

8.2V 7.9V 

ov ov 
ov 2.8V 
ov ov 

l.OV l.OV 
l3.3V 13.2V 
l.6V l.6V 

14.0V 13.9V 
8.7V 8.7V 
13.JV 13.2Y 

IO 1995 <ifiimna,; P/>ul.kk,,ff (217) 1/6'6' -11210 31 

8.7V 
8.7V 
8.0V 

ov 
O.IV 
0.7V 

8.7V 
ov 

8.2V 

OV 
OV 
ov 

l.OV 
13.JV 
l.6V 

14.0V 
8.7V 
13.JV 

Regulated 
8.7V Coutut 

13.8'/ 
Souru 

©1994 %oma.s 

8.6V 8.7V 
ov 8.7V 

8.IV 8.0V 

OV OV 
8.IV O.IV 
ov 0.7V 

8.6V 8.7V 
8.6V ov 
7.9V 8.2V 

OV OV 
2.8V OV 
ov ov 

l.OV l.OV 
13.2V 13.JV 
l.6V l.6V 

13.9V 14.0V 
8.7V 8.7V 
13.2V l 3.3V 
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Radio Speaker 

Fig. HFFl 

OPOT/CENTER OFF TOGGLE 
Cl994 rD.1.-~ 

(2'1)48M210 
~ ..... 

Some Galaxy Satums tend to have a constant high pitched whine caused by the frequency 

counter module. Though this noise can't be heard while receiving a strong signal it is usually very 

prevalent while the radio is squelched. The above diagram shows a way of passing this whine to 

ground or at least greatly reducing it. The above filter will also greatly reduce most High-Frequency 

Noise and can be used on any radio for this purpose. 

32 

Next you will need to add addi

itional shielding to the frequency 

counter modula. Notice the opening 

just to the left of the wire hamess 

plug. Although this opening isn't very 

larga, it still allows a targa amount of 

stray RF to be radiated from the 

modute. The fix is to carefully cover 

this opening with a small piece of 

coax braid. Carefully solder each 

end of the coax braid to the metal 

. can. Be sure that none of the braid 

touches any connections on the 

counter circuit board. 

OAUXY SATURN Service Manual 
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ft.M/FM S-METER: 

MOISE 8 Lft.Nf\ER: 

P .. M I FM RF & IF Sensitivit·:r 
L6,L7, LB, L10,L11 

L12,L3, L4 

ft.M I FM 
Lovv Power 

SSB/O.N S-METER: 

NOTE 
POT NOT MARKED 
IVR24l 

MEDIUM POV\l'ER 
AMJfM 

FM Detector · 
LS 

IC2 Pin7 

[] 

Carrier Oscillator Offset 

See The F ollowing Sections 
F or Ajustment lnfo 

D PLL Alignment USB: L27 
LSB L28 .. .... .. .... 

D Receiver Alignment 

D Transmitter A lignment 

AM1fM Squelch Range: 

I· ............ ·I 
SSB Squelch Range: 



EPT360040Z SWR 

SWR 
SW •10K Cll/PA NB/Alt. R.B 

SSB CM .tiri TX SW 12 

EPTOSSB81Z Function Selector 

EPTOSSB40Z Channel Readout 

EPTOSSB50Z ECHO 
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EPT210010A FREQUENCY COUNTER 

I J >o, 

EPTOSSB41 A FREQUENCY COUNTER DISPLAY 
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EPTOSSB60A Power Supply 

• 
~ ..... • 

EPTOSSB70Z Antenna Selector 

EPTOSSB30Z Channel Selector 
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