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GENERALITES :

Fréguences couvertes
Fonction Split

Pas d'incrémentation
Classes d'émission
Fréguence control
Fréguence tolérance
Fréquence stabilité

Température de fonctionnement

Antenne impédance
Haut parleur impédance
Micro impédance
Affichage

Alimentation

EMETTEUR :

Puissance de sortie antenne
Fréguences parasites
Suppression de la porteuse
Connecteur antenne
Modes de fransmission

RECEPTEUR :

Réception pour 10 Db de
signal/bruit AM

Rejection image
AGC Figure

Puissance BF & 10 % de distorsion

Principe de réception

AGREMENT PTT : 910021 AMA 1

<>® & SUPFLRITAR ©

481, 524, rue de la Piece Cornue - Zone Industrielle
21160 Marsannay-la-Cote - FRANCE
Tél : (33) 03 80 51 90 11
Fax : (33) 03 80 51 90 28 - Telex : 351 447
S.A. au capital de 5 000 000 FF

EXPORT
28 0000 & 29 6999 Mhz 26 a 32 MHZ
Semi duplex activé
100 Hz, 1 Khz, 10 Khz, 100 Khz, 1 Mhz
USB, LSB (J3E) CW (ATA) AM (A3E) FM (F3E)
PLL synthétisé
0,005 %
0.001 %
0°C a 40°C
50 Ohms
8 Ohms, 2 Watts
400 Ohms, pastille dynamique
Digital LCD
220V AC

AM/FM : 50 W - USB/LSB/CW : 100 W
-850 Db

-50 Db

UHF 50 (§0239)

USB, LSB, CW, AM, FM

0,5 Microvolts

USB/LSB/CW : 0,3 Microvolts

FM : 1 Microvolt

65 Db

SSB/CW/AM : 80 Db pour 50 Microvolts
pour 10 Db

change en BF sortie

2,5 Watts

Double changement de fréquence
(10 695 Mhz et 455 Khz)

DISTRIBUTEUR AGREE :

MRS 0350511808



1




CRT HERCULE TURBO

SECTION SUBJECT :

SPECTIFICTION ...

1. OPERATION

1.0 Introduction .............. TR UUOURREPRPRUEOTTN
1.1 Control & Connections ........ ST P TP UTTRRRRROPRPPRPRON
1.2 Rear Panel Connectors ......... e
1.3 Microphone TSSOSO OO SU T USROS
1.4 OPeration ..............ccccoiiiiiiiiiiiiiiiaiii e
PROGRAMMING |

2.0 TtrodUCHON .....ooo oo,
2.1 Frequency Selection. .............ccooviiiiiiiniiiiiii
2.2 Frequency SCanning .............cccccoeiviiiiiiiiiiniiiiie o R
2.3 Offset Frequency Operation ................coooiviiiiii
ALIGNMENT

4.0 Test Equipment ...
4.1 PLL Synthesizer & Oscillatdr Frequency Alignment .............
4.2 Receiver Alignment ...
4.3 Transmitter Alignment ..o

4. BLOCK DIAGRAM ...

SCHEMATICS & PCB LAUOUT ...,

wh Wn »nh W W

Ne R e RN

10

-

12 ..‘

130
14 0



CRT HERCULE TURBO

GENERAL : :
Model HERCULE TURBO L
Frequency 28.000 -- 29.699MHz
Emission Steps . AM , FM, CW, USB, LSB o
Frequency Control " 7. Phase-Locked - Loop Synthesizer ..
Frequency Tolerance 0.005% o
Frequency Stability "~ 0.005%
Temperature Ranger ~-30°C to +55C
Antenna Impedance 50 Ohms
Meter Function RF Output, RX Receive Signal Strength

Modulation, SWR Calibration, SWR =
Input Voltage AC 110V,60Hz (AC 220V,50Hz)
TRANSMITTER
RF Power Output 100W : USB,LSB  50W : AM/FM/CW \ ;
RF Transmit Modes AM , FM, CW, USB, LSB - 3
Antenna Connector UHF Type, 50 Ohms .
Modulation 16F3
Spurious Emissions -60dB
Carrier Suppression -60dB N
RECEIVER N S
Sensttivity for 10dB S/N AM 1.0uV :
Sensitivity for 10dB S/N USB/LSB/CW 0.2uV
Sensitivity for 20dB S/N FM 1.0uV
Image Rejection Ratio -65dB
AGC Figure of Merit _*SSB/CW/AM : 80dB for 50mV

for 10dB Change in Audio Output
Audio Output Power @ 10% THD 2.5W
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1.0 INTRODUCTION

This section explains the basic operating pro-
cedures for the HERCULE TURBO Citizen's
Band 11 meter mobile transceiver.

1.1 CONTROL & CONNECTIONS

1.

POWER ON/OFF CONTROL : Push on
to apply power to the unit.

. MICROPHONE JACK : Used to connect

microphone for voice source.

. RF POWER CONTROL : This control that
to adjust the RF power output level you

want in AM or FM transmission.

CALIBRATE CONTROL : This control al-
lows the user to calibrate the SWR meter.

- ECHO : This control is used to ECHO

effect.

TOME : This changes tonal sound quality
when receiving Clockwise rotation will em-
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phasize the high tone.

. TIME :Set this control to your desued\echo

delay .

RF GAIN CONTROL : This control is used
to reduce the gain of the RF amphﬁer under
strong signal conditions. :

CHPRE
St

DIM SWITCH : This switch adjust the dis-

play backlighting in four d1ﬂ’erent.{; S bs to
best match environment.

MIC GAIN CONTROL : This controf adj-
usts the microphone gain in the transmlt

-mode. This feature is designed for use in

a high-ambient noise environment or to
maximize talk power. »
SWR SWITCH - This switch is used to
check SWR.

CHANNEL SELECTOR : This contro! is
used to select a desired channel or fre-
quency. :



13.

14.

15.

16.

17.

18.

19.

20.

21.

SCAN SWITCH : This switch isused to

scan frequencies in each band segment. The
operation section of this manual provides
detailed information on using this scan co-
ntrol.

CLARIFIER CONTROL : Allows variation
of the receiver operating frequency above
and below the assigned frequency.Although
this control is intended primarily to tune in
SSB signal, it may be used to optimize AM/
FM signals as described in the operating
procedure paragraphs.

MEMORY SWITCH : This is used program
memory channels. .

SQUELCH CONTROL : This control is.
used to control or eliminate receiver back—
ground noise in the absence of incoming
signal. For maximum receiver sensitivity, it
is desired that the control be adjusted only
to the point where the receiver background
noise is eliminated. Turn fully counterclock-
wise,then slowly clockwise until the receiver
noise disappears. Any signal to be received
must now be slightly stronger than the aver-
age received noise. Further clockwise rotat-
ion will increase the threshold level which a
signal must overcome in order to be heard.
Only strong signal will be heard ata max-
imum clockwise setting.

ENTER SWITCH : This is used program
frequencies in memory.

AF GAIN : Permits you to adjust the listen-
ing level when receiving,

LOCK SWITCH - This switch is used to’

lock a selected frequency.

MODE CONTROL : This control allows
you to select one of six flowing operating
modes : CW/FM/AM/LSB/USB/PA.

A UP SWITCH : This switch is used to
move frequency upward to select a desired
frequency.

22.

23.

25.

29.

30.

33.

PHONE JACK : Used to connect earphone
to listening.

POWER LED : The RED LED indicate the
unit is power on.

. SIGNAL METER :The left hand meter pro-

vide indication of the signal strength of a
received signal in S units during reception.

RF/SWR METER : Used for twd'plirpose,
to indicate relative transmitter power when
transmitting and to indicate antenna SWR.

_NB/ANL SWITCH ; The noise blacker is

very effective in eliminating repetitive im-
pulse noise such as ignition interference. In
the ANL position the automatic noise limite
in the audio circuits is activate.

.ROGER BEEP SWITCH : When this sw-

itch is placed in the ROGER BEEDP position,
you radio automatically transmit the audio

sign at the end of you transmission. The list-
ener can note easily your transmission is

over through the sign.

\
\

“SPLIT SWITCH : This switch enables you

to split and operating frequency for FM re-
peater operation.

PROGRAM SWITCH : This switch is used
to program operating or scanning frequency
into memory.

FREQUENCY COUNTER : The frequency
counter indicates the frequency of the sel-
ected channel you wish to operate on.

_MANUAL SWITCH : This is used to return
' to the manual mode.

SHIFT SWITCH : This 1s used to select 100

Hz, 1KHz, 10KHz, 100KHz or IMHz freq-
uency steps.

V¥ UP SWITCH : This switch is used to
move frequency down ward to select a
desired frequency.
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REAR PANEL CONNECTOR 7~
ANTENNA : This jack accepts S0 ohm
coaxial cable eith a PL-259 type plug.

PA SP: Used to connect a PA speaker
(8 ohm 4w) for PA operation. Before op-
erating PA you must first connecta PA
speaker to this jack.

 EXTERNAL SPEAKER : This jack acc-

epts 4 to 8 ohm, 5 watt external speaker.
When the external speaker is connect to
this jack, the buit-in speaker will be dis-
abled.

CW KEY : This isused for Morse Code
operation. To operate this mode, connect
a CW key to this jack and place the mode
switch in the CW position.

. FUSE : Accommodates a fuse for AC input

circuit protection. use 125V 7A or 250V 4A
fuse for replacement.

. AC POWER CORD : Connects to AC

power outlet for AC mains supply.

- FREQUENCY COUNTER JACK : The

RCA-type jack is used to connect an option
frequency counter so that you can watch
channel frequency digitally. The frequency
counter readout will possible on transmit
only.

O 06
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RECORDING OUTPUT JACK :The RCA-
type jack provides output for connection to
a tape recorder to permit recording of rec-
eiver signals or you modulating voice.

MICROPHONE

The receiver and transmitter are controlled
by the push-to-talk switch on the 'mlcroph-
one. Press the switch and the transmitter is
activated, release switch to receive. When
transmitting, hold the microphone two, inch
from the mouth and speak clearly in a nor-
mal normal "voice". The radios come comp-
lete with low-impedance dynamic micro-
phone.

OPERATION

. PROCEDURE TO RECEIVE
. Be sure that power source, mlcrophone and

antenna are connected to the proper con-
nectors before going to the next step.:

Turn unit on by running VOL kny
wise on transceiver. :

Set the VOL for a comfortable listéqing
level

Set the MODE switch to the desire mod.e.

~ Listen to the background noise from the

speaker. Turn the SQ knob slowly clock-
wise until the noise just disappear. Level

4



the control at this setting. This SQ is now
properly adjusted. The receiver will remain
quiet until a signal is actually received. Do
not advance the control too far, or some
of weaker signals will not be heard.

. Set the CHANNEL select or switch to the
desired channel or frequency.

. Set the RF gain control fully clockwise for
maximum RF gain.

. Adjust CLARIFIER control to clarify the
SSB/CW signals or to optimize AM/FM
signals. .

- »

. PROCEDURE TO TRANSMIT
. Select the desired channel of transmission -

. Set the MIC GAIN control fully clock-
wise.

. If the channel is clear, depress the push-to
talk switch on the microphone and speak
in a normal voice.




CRT HERCULE TURBO

This section explains the basic program-

ming procedures for the HERCULE TURBO

amateur 10 meter mobile trans-
celver.

2.1 FREQUENCY SELECTION
Frequency selection in the radio can be ac-
complished using three of the following
methods :

. The first method of frequency selection is
through the use of the SHF key and the
UP and DOWN arrows. To accomplish

this, press the SHF button until the cursor-

arrow is position under the digit of the
frequency that is to be changed Then use
the UP arrow to increase the number. If a
decrease in frequency is desired, press the
DOWN arrow. Perform the steps des-
cribed above for each digit of the fre-
quency until the desired frequency is dis-
played in the LCD display windows.

. The second method of frequency selection
1s accomplished using the SHF button and

-7 -
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2.0 INTRODUCTION the channel select knob located above the

front panel. Use the SHF button in the
manner described above to select the digit
to be changed. Then proceed to rotate the
channel select knob clockwise to increase
the frequency. Rotate the channel ;select -
knob counterclockwise to decrease the
frequency. T

. The third method of selecting the operating

frequency of the radio is through the use of
the SHF button and the channel UP and
DOWN button located on the min&)‘ﬁh‘one."
Frequency selection by this metho‘,’q’:l.is ac-

_ complished in the same manner as With the

UP and DOWN arrows on the key pad.
The only difference is that the channel UP
and DOWN buttons on the microph- one
are used.

While in receive mode, once a signal has
been detected on a particular frequency, It
may be necessary to slightly change the
frequency to provide the bast audio
through the speaker. This can be accompl-
ished by rotating the clarifier control to



vary the frequency by £0.5KHz. After this
fine tuning has been accomplished, press
the LOCK button to lock in the frequency
at the point of best reception.

2.2 FREQUENCY SCANNING

Frequency scanning can be achieved using
one of two methods: the first method
involves the scanning of pre-programmed
memory channels; the second method will
permit the user to scan all frequency
between a pre-set upper and lower scan
limt. Both methods frequency scanning
follow.

2.2.1 All Frequency Scanning ]

To allow all frequency scanning, one must
first program the upper and lower scanning
limits. The scan limits are simply the
highest and lowest frequencies that will be.«
scanned. to program these limits, preform
the following steps;

. Press the PRG (program) key.

. Press the SCAN key ("PRG SCAN +"
should appear in the lower right corner of
the display window.)

. Using the SHF key and UP and DOWN
arrows, select the upper scan limit, then
press ENT.

. Press the SCAN key again. ("SCAN - ™
should appear in the display window.)

. Using the SHF key and the UP and
DOWN arrows, select the lower scan limit,
then press ENT.

The upper and lower scan limits have now
been programmed. To activate the scan
feature, return the radio to manual oper-
ation and press the SCAN button. If the
display shows " SCAN + " The radio will
scan from the lower limit to the upper
limit. If * SCAN - " is display, the unit will
scan from the upper limit to the lower
limit. To change from SCAN + to SCAN -
or vice versa, press SCAN.

_8._

NOTE : When programmed, the upper and
lower scan limits will also act the upper
and lower operating limits of the radio. The
radio cannot now be programmed to
operate above or below the scan limits.

2.2.2 Memory Scanning

The SATURN TURBO has 10 non-
volatile (i.e, memory resident) ‘memory
locations which can be programmed with
any available frequency whit in the ‘operat-
ing band of the radio. The scan functlon of
the unit can be programmed to scan these
memory channels. The radio will ‘then scan
only those memory channels whlch have
been programmed. .

The first step in utilizing the memory scan
function is to program the desired fre-
quency into the radio memory. This can be
accomplished by performing the following
steps.

. With the radio operating in t‘he»manual

mode press the PRG (program) key

. Press the MEM key. " PRG " should be

display in the lower right-hand corner of
the LCD display window. In the upper left
portion of the display. " MEMORY "
should be displayed. Directly below
MEMORY, a number between'0'and 9
will be displayed. This number represents
the memory location currently » being
displayed. Pressing the MEM key will
increase the memory counter to the next
memory location and contents "6‘f ‘that
memory location will be drsplayed B

.. Using the SHF key and the UP and

. DOWN arrows, enter the frequency to be

5.

stored in the memory location displayed.
After the desired frequency has  been
entered, press ENT.

- Repeat steps 2 and 3 for all of the memory

locations to be programmed.

After all desired memory locations have
been programmed with frequencies, return



the unit to the manual mode of operation
by pressing the MAN key.

. To initiate memory scanning, press MEM
and then press SCAN. As previously
discussed, the display will show " SCAN +
"or " SCAN - " to indicate whether the
radio is scanning from the lowest the
highest memory location or vice versa.

. To return the radio to normal (non-scan-
ning) operation, press the MAN key.

2.3 OFFSET FREQ. OPERATION

The SATURN TURBO has an offset or
split frequency feature that will permit the
radio to be operated in a half-duplex mode.
This will allow the user to talk on FM
repeaters operating in the 10 meter
band. This split frequency function offsets
the transmitter frequency either above or
below the receive frequency by a user
programmable amount. In the following
example, programming of a 100KHz offset
will be described. Before attempting to
program the offset frequency, ensure that
the radio is operating in the manual mode
by pressing the MAN key.

. Press the PRG key.

. Press the SPLIT key. The LCD display
window will display " 00000 " with " PRG
" and " SPLIT " being displayed in the
lower left-hand corner.

. Using the SHF key and the UP and

DOWN arrows as described earlier, pro- .

gram the display to read " 01000 .

. Press ENT. A 100KHz offset has now
been programmed into the radio.

. Return the radio to manual operation by
pressing the MAN key.

. Using the SHF key and the UP and
DOWN arrows as described previously,

“
I3

o

set the radio for the desired receive fre-
quency.

. Press SPLIT. In the lower right corner of

the display, either " SPLIT +" or " SPLIT
-" will be displayed. If SPLIT + is display,
the transmitter will be offset 100KHz
above the receive frequency when keyed. If
SPLIT - is displayed, the transmitter: will
be offset 100KHz below the 'receive
frequency. :

NOTE : When the transmitter is kQ)‘l‘évd,‘the
frequency display will change to show the
frequency being transmitted. *

4

. To return the radio simplex 'operati(")n (ie,

same transmit and receive frequency),
press the MAN key.



CRT HERCULE TURBO

4.0 TEST EQUIPMENT

1. RF Power Meter (100MHz, 250W ). 6. Frequency Counter (100MHz ).

2. Multimeter. 7. Distortion Meter. :
3. Deviation Meter. 8. Oscilloscope (SOMHz).

4. Audio Signal Generator. ) 9. Spectrum Analyzer. )

5. RF Signal Generator (100MHz). S

4.1 PLL SYNTHESIZER / OSCILLATOR FREQUENCY ALIGNMENT

ITEM CONNECTS & SETTING ADJUST MEASUREMENT
Disconnect the "short PCB" fromtest VClI 10.240MHz 1 10Hz

VCO point TP1,2 and TP3.

& Set radio to 28 000MHz, AM mode R

0SC CLARIFIER Setting in 12 O'clock S\
Connect Frequenct Counter to L61 iR
Connect Oscilloscope to L61 L4 Maximum Output -
Connect Frequenct Counter to pin3 of  VC2 10.240MHz 1 10Hz
IC14
Connect Volt Meter to R203,202 L21 2.0VDC S
Connect Frequency Counter to C169 L21 Lock on 11.10MHz
Connect Frequency Counter to 1.26 1.23 Lock on 1. 135MHz
Connect Frequency Counter to C188 L2425 Lock on 1 1.375MHZ
Connect volt meter to JP13 and ground L17 22vDCE0.1 .
Connect Frequency Counter to J86 . L17 Lock on 17.305_154]12
Connect Oscilloscope to L62 : L19 Maximum Qutput
Connect Frequency Counter to L62, * VR2I TX & RX same
Then Key Transmitter Frequency

AM 0OSC Set radio to 28.000MHz, AM mode L27 10.695MHz+10Hz
Connect freq counter to D45 cathode ,




ITEM CONNECTS & SETTING ADJUST MEASUREMENT
USB OSC Set radio to 28.000MHz, USB mode L29 10.6925MHz + 10Hz
Connect freq counter to D45 cathode .
and short Q30 (collector, emitter). ‘ ‘
LLSB OSC Set radio to 28.000MHz, LSB mode L.28 10.6975MHz 1 10Hz

Connect freq counter to D45 cathode
and short Q30 (collector, emitter).

4.2 RECEIVER

ALIGNMENT

Vou o

ITEM CONNECTS & SETTING ADJUST MEASUREMENT
AM Set radio to 28.000MHz, AM mode  L8,9,11,12  Audio output >2V
SENSITIVITY ~ CLARIFIER Setting in 12 O'clock 13,1434, S/N10dB- i .
RF Gain fully clockwise, SQ at mini- 5.6 woh
mum, VOL control at 2 O'clock.
Connect RF SG to ANT jack and set-
ting 28 000MHz, MOD 30%, 1.0uV
Connect distortion meter to EXT SP
jack g
AM Set radio to 28.000MHz, AM mode  L5,6 Audio output >5V
AF OUTPUT  VOL control at fully clockwise. Rast at distortion.
RF SG setting 28.000MHz, MOD :
30%, lmV e
FM Set radio to 28.000MHz, FM mode L7 Audio output >S5V
DISTORTION  VOL control at fully clockwise. Bast at distortion.
RF SG setting 28 000MHz, MOD
3KHz, ImV
USB Set radio to 28.000MHz, USB mode  L15,16 Audio output >3V
SENSITIVITY ~ VOL control at fully clockwise. S/N 10dB. %
RF SG setting 28.001MHz, MOD ‘
off, 0.5uV Ly
LSB Set radio to 28.100MHz, LSB mode  L15,16 Audio output >3V
SENSITIVITY  VOL control at fully clockwise. S/N 10dB.
RF SG setting 28.099MHz, MOD
off, 0.5uV ; S
NB Set radio to 28.000MHz, AM mode L12 DC voltage to MAX
ADJUST RF SG setting 28.010MHz, MOD (About >25V)
30%, ImV, NB/ANL switch on
Connect volt meter to D2 cathode.
AM Set radio to 28.000MHz, AM mode VR4 Adjust very slowly until
SQUELCH SQ control at fully clockwise. Slowly squelch just open.

RF SG setting 28 000MHz, MOD
30%, ImV




ITEM CONNECTS & SETTING ADJUST MEASUREMENT
SSB. Set radio to 28.000MHz, USB mode  VR3 Adjust very slowly until
SQUELCH SQ control at fully clockwise. Slowly squelch just open.
P RF SG setting 28.001MHz, MOD
‘ off, ImV _
Set radio to 28.000MHz - AM mode VR1 Meter needle to S9 on
Meter switch at S/RF position’ the S scale.
RF SG setting 28 000MHz, MOD
30%, 100uV A
Set radio to 28.000MHz, USB mode VR2 Meter needle to S9 on
S/RF METER  S/RF switch at. S/RF position. the S scale.
L RF SG setting 28.001MHz, MOD °
B off, 100uV
4.3 TBA"NSMITTER ALIGNMENT
' ITiEM CONNECTS & SETTING ADJUST MEASUREMENT
SSB" Set radio to 28.000MHz, AM mode VR13 DC6V
TX POWER MIC,RF POWER Gain fully clockwise,
S Connect "short PCB" to TP1,2 and 3
ot Connect RF power meter to ANT jack
Audio signal 30mV, 1KHz to MIC.
Adjust VR12 fully clockwise.
Connect Volt Meter to TP1.
Set radio to USB mode L43,46,47, Maximum output
.- 48
Set radio to 29.699MHz, USB mode L19,43 Maximum output
L34 . Same as 28MHz power
Set radio to 28.000MHz, USB mode  VRI2 70 ~ 130W
RF POWER Gain Counterclockwise VRI16 10 ~ 20W
-~ -AMe Set radio to 28.000MHz, AM mode VR13 45 ~ SOW
TX. ROWER RF Gain fully clockwise, No MOD
.~~~ RF POWER Gain Counterclockwise =~ VR15 5~ 10W
- AM. Set radio to 28.000MHz, AM mode VR14 70 ~ 90%
MODULATION Audio signal 30mV, 1KHz to MIC. VRI1 Maximum output
X - Set radio to 28.000MHz, AM mode VRS Meter needle to the
S/RF METER  MIC Gain at minimum position. same scale of the power

meter readed.
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LCD PCB LAYOUT
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POWER BOOSTER PCB LAYOUT
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