»
INSTRUKTIONSBOG FOR
SAILOR R 1117

INSTRUCTION BOOK FOR
SAILOR R 1117

A/S S. P. RADIO - AALBORG - DENMARK

™



9]

»

CONTENTS::

GENERAL DESCRIPTION uvuveneennconsencrnnens ereriienrienaees 2
TECENICAL DATA weveevenernenens e eeireaseanarennaes eeerenaas
CONTROLS +vvevnennnnns e et aeeaaeaaeen e esnanrenneranens 5
PRINCIPLE OF OPERATION 4uusvuvnnenncasennonnonnnenanses veenre T
AERTAL TUNE PROCEDURE ...... U &
SERVICE:

1. MAINTENANCE vvuereen.. e eesteasanenaententsnranaranaens

2. NECESSARY TEST EQUIBMENT ......... e e, s

. TROUBLE—-SHOOTING 4eueereeronrennns . Ceeneanenas

. PERFORMANCE CHECK FOR R1117 wuvevevroeroseeronronasansnnes

. ADJUSTMENT PROCEDURE FOR R1117 +evere.. Ceeereeraeans e

. NECESSARY ADJUSTMENTS AFTER REPATR FOR R1117 svu.... cernn

. FUNCTION CHECK R1117 vveuvennnns Ceeeirareereenenes e
PIN CONFIGURATIONS +veevn.. e reenreneeteneaeens e eeneeeaas
ADJUSTMENT LOCATIONS wueuevnsnornonnrsnennes e neienaen ..
CIRCUIT DESCRIPTION AND SCHEMATIC DIAGRAMS «eveveens ceeeaaaas
PARTS LIST

MATN SCHEMATIC DIAGRAM

-~ o U W



)



H \_/

W,

GENERAL DESCRIPTION

INTRODUCTION

SATILOR R1117 is a telephony receiver intended for reception of A3, A3H,

A3A, A3J, A2 and A2H signals in the frequency ranges 1.6 - 4.0 MHz and
the 4, 6, 8, 12, 16, 22 and 25 MHz maritime'HF bands.

SATLOR R1117 uses a digital synthesizer for frequency generation, and thus

can be set to any frequency in the above mentioned frequency ranges. The
frequency stability is controlled from one 10 MHz TCXO.

SATLOR R1117 is prepared for use in conjunction with telex equipment.

SATLOR R1117 is provided with higher order tunable RF filters to ensure

good duplex performance,

SATLOR R1117 has automatical RF filter selection.

SAILOR R1117 fits intd SATLOR 19" rack system.




TECHNICAL DATA

The receiver is fully synthesized and has a frequency resolution of 100 Hz.
The receiver has a speech clarifier with a frequency contrbl range of +250 Hz.
The receiver is intended for reception of the following wave types A3, A3H,

A34, A3J, A2 and APH,

Frequency ranges:

MF': 1.6 - 4.0 MHz
HF: 4 MHz: 4,063 - 4,438 MHz
6 MHz: 6.200 - 6.525 MHz

8 MHz: 8.195 - 8.815 MHz

12 MHz: 12,330 - 13.200 MHz

16 MHz: 16.460 - 17.360 MHz

22 MHz: 22.000 - 22.720 MHz

25 MHz: 25,010 - 25.600 MHz
Tuning error: less than 50 Hz
Freaquency drift, short time: less than 5 Hz
Frequency drift, long time: less than 1 ppm (425 Hz) per year
Frequency drift: O - 40°¢: less than 1 ppm (+25 Hz)

Also possibility for better figures for fre-
quency drift when using another TCXO.

IF band width: SSB: Min. pass band : 30 to 2700 Hz
{A3J) Min. atfenuation 20 dB: +3100 Hz
Min, attenuation 40 dB: =150 and 3400 Hz
Min. attenuation 60 dB: =400 and 37CC Hz

AM; Min. pass band : -2,7 to +2.7 kHz
{ A3I) Min. attenuation 20 dB: -6  to +6 LkHz
Min. attenuation 60 dB: =10 to +10 kHz

Sensitivity, 20 dB SN/N:

ME, A3J: < 16 dB/1uV
MF, A3H: < 30 dB/ v
HEF, A3J: < 11 dB/1uV
HF, A3H: < 25 dB/uV

Ad jacent Channel Selectivity:

A3J:- > 40 dB at -1 and +4 kHz
>50 dB at -2 and +5 kHz
>60dB at -5.ard +8 kHz

A3 1 > 40 dB at -10 and +10 kHz
> 50 dB at -20 and +20 kHz

Blocking: wanted signhzsl ! 60 dB/1uV
blocking level =100 dB/1uV
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TECHNICAL DATA cont.:

Cross Modulation:

Intermodulation:

Operation Temperature Range:

Spurious rejection:

Spurious emission:

OQutput power:

Automatic gain control:

AM AGC:

SSB AGC:

IF frequencies: I1st IF:
2nd IF:

60 dB/1uV
> 90/dB/ 1uV

wanted signal
cross modulation level

3rd order intermodulation ~f 30 kHz

intermodulation level >80 dB/uV
-15°C to +55°C

image rejection > 60 dB
IF rejection > 60 dB
all others > 60.dB

Pout 1t into 50 ohm

5 W into 8 ohm

attack tiﬁe approx. 20 mSec
decay time approx. 25¢ mSec
attack time approx. 3 mdec
hang time approx. 2 Sec
10,6085 MHz

600 kHz



CONTROLS

NOISE GENERATOR

Removes the aerial and activates the built-in nolse generator.

METER
The meter is showing the field strength of the incoming signal.

AERTAL TUNE

Tunes _the RF filters to the chosen frequency when noise genera-
tor is activated. :

LOUDSPEAKER ON/OFLF SWITCH
Switches the loudspeakers ON or OFF,

RF-GATN

Controls the amplification in the IF amplifier.

]

(::) AF~-GAIN

With main switch. Controls the audio output.

@ FREQUENCY SELECTORS

Determines the receiving frequency.

CLARIFTER

Correct for small frequency-errors in SSB signals. To be set for
clearest reception of SSB signals.



CONTROLS cont. :

MODE SWITCH

Switches between reception of A3H (A3, A3H, A2 or APH) signals,
and A3J (A3A and A3J) signals and fixed 2182 kHz (Distress fre-
quencyl.

AGC ON/OFF SWITCH

Switches the AGC system from ON to OFF.

@ HEADPHONES

Receptable for headphones.



PRINCIPLE OF OPERATION
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RECEIVER: RINT7

MHz  JODKHz WkHz  ThHz OJkHz CLARIFIER

RECEIVER R1117.

The SAILOR R1117 is a fully synthesized double superhetereodyne receiver
with 10.6085 MHz 1st IF and 600 kHz 2nd IF.

The signal from the aerial is led through the COIL SECTIONS to the FIRST
MIXER, where the aerial signal is mixed with the fjpq signals having fre-
quency resolution of 1 kHz, and thus giving a 1st IF frequency range from
10.6081 MHz to 10.6090 MHz.

The signal is then led through a double monolitic crystal filter with a
center frequency of 10,6085 MHz to the SECOND MIXER, where the signal is
mixed with the © signal having continucus tuning in the frequency ran-
ge from 10.00785 MHz to 10.00925 MHz, and thus giving a 2nd IF frequency
of 600 kHz. :
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PRINCIPLE OF OPERATION cont.:

The produced 2nd IF signal is led through either the AM FILTER or the SSB
FILTER., The switching takes place electronically by means of the MODE
SWITCH,

The signal is then passed on to the IF AMPLIFIER, DETECTOR and AGC UNIT,
The IF AMPLIFIER consists of 3 AGC controlled amplifier stages. The de-
tector for both AM and SSB reception is an envelope detector, and in the
SSB mode the carrier is reinjected in such a way that the A3J signhal is
"converted" to a A3H signal.

The TF AMPLIFIER, DETECTOR and AGC UNIT contains the two AGC systems, the
AM AGC system and the SSB HANG AGC system.

From the detector the AF signal is fed to the AF PREAMPLIFIER, which has
an audiofilter; and amplifies the AF signal, and delivers signals for
fixed AF cutput (0O dBm) and the AF POWER AMPLIFIER.

FREQUENCY GENERATION

The necessary frequencies are generated by two frequency synthesizers ac-
cording to the Phase Locked Loop principle.

Local oscillator signal fipq to First Mixer is generated in the Phase
Locked Loop 1 and has a resclution of 1 kH=z,

Local oscillator signal f1gp to Second Mixer is generated in the Phase-
Locked Loop 2 and has a resolution of 100 Hz.

LOOP 1

The voltage-controlled oscillator (VCO} generates the necessary local os-
ciliator freguencies in nine 2 Mz bands selected by the MHz Selector, In-
side each 2 MHz band the VCO frequency £ can be varied by means of a
DC control voltage from the Phase Detector, The DC control voltage is Til-
tered in the Loop 1  Filter.

The Phase Detector receives two signals, one variable frequency fyq and
one reference frequency fgq. The reference frequency frq is a result of
the 10 MHz TCXO frequency being divided down to 1 kHz.

The variable frequency fyq is generated from the VCO frequency {101 in the
following way:

In the Loop 1 Mixer the counter frequency fT)is produced from the VCO fre-.
quency fjgq and the frequency fypgy which is a multiple of 2 MHz. The 2 MHz
signal is generated from the 10 MHz TCXO

fry= TLo1 - fHARM = TLoq - (mx 2 MHz) = Nqp x 1 kHz

For every 2 MHz band a new fioq and fuagm is selected of the MHz  Selec-

tor, and it always results in a variation of 2 MHz of the frequency fTq
to the Programmable Divider.

The frequency fp is divided down by the dividing figure Nq in the Program-
mable Divider to the variable frequency fyq

fyy= £ Nq = 1 kHgz



PRINCIPLE OF OPERATION ceont.:

The working principle in a Phase Locked Loop is as follows:

If there is a frequency error between the variable frequency fyq and the re-
ference freguency fR17 the regulation system has the characteristic that the
DC Control Voltage will correct the VCO frequency and consequently the vari-

able frequency fyq so that fyg will always follow the reference frequency
fgq in frequency.

fry = fV1 = 1 kHz

The VCO frequency f1pq is now phase locked on a fixed frequency to the re-
ference frequency fgjand has therefore the same accuracy as this.

Changing of the VCO frequency fipq by e.g. 1 kHz can be performed by chan-
ging the dividing figure Ny in the Programmablie Divider by one.

flo1 = fHARM + (N1 x 1 kHz)
Principle of programming is as follows:
The Programmable Divider contains a counter circuit, which is counting
down from a start figure 2000 + P, and stops at the stop figure S4. Each
time the counter reaches the stop figure Si, a pulse (fyq) is given to the
Phase Detector, and the counter will start counting down again from the
start figure 2000+ Pq. Division of fy by Nt has now been achieved,

fV‘I :fT‘l/N'I H N1 = 2000 + P1 - 81

The MHz Selector selects the correct pair of VCO and Harmenic Filter.
Inside each 2 MHz band the programmable figure Pq, is encoded from the MHz,

100 kHz, 10 kHz and 1 kHz Selectors in BCD-code representing the direct
freguency reading of the 2 MHz band.

Start figure: 2000 + P1; 0€ P, € 1999
Stop figure: Sq = -609

N1 = 2000 + P1 -89 = P1 + 2609
Ouﬁput frequency from Loop 1:

floq = M x 2 Mz + (Pq + 2609) x 1 kHz; 45m%16

LOOP 2

Phase Locked Loop 2 has a'frequency variation of 1 kHz with a resolution
of 100 Hz and contains also the speech clarifier.

The phase locked loop principle is the same as for Loop 1. The only diffe-
rence 1s that we have two mixers in the feed-back to the Phase Detector,
where the one injection signal is the fixed 10 MHz and the other f is that

from the Clarifier Oscillator.

The Clarifier Oscillator has a frequency variation of +250 Hz which also
will result in a +250 Hz variation of the VCXO frequency flo2:

A 3/4
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PRINCIPLE OF OPERATION cont.:

Principle of programming is as follows:
The frequency shift in Loop 2 is controlled from the 0,1 kHz Selector.

The Programmable Divider is counting up from the start figure P, to stop
figure Sp.

The 0,1 kHz Selector is encoding the start figure P, in BCD code to the
Programmable Divider,

Start figure: O = Pp =9
Stop figure: So = 20
Dividing figure: Np = Sp - P» = 20 - Py

Output frequency from Loop 2:

fLOE = 10 MHz + f(, 1250 Hz + (N» x 0,1 kHz)
froz = 10.007 Mz +250 Hz + {20 - Po) x 0,1 kHz
fioz = 10,009 MHz 4250 Hz - (P> x 0,1 kHz)

RECEIVING FREQUENCY FRX FOR RECEIVER R1117

fRX - 1P + f1po

% o -
={T; Lo -419 fLo2

f1ps = 0,600 MHz

flop = 10,009 MHz +250 Hz - (Pp x 0,7 kHz)

freq = f1F2 + fLop = 10,609 Mz - (P x 0,1 kHz)
flp1 =mx 2 Miz + (Pq + 2609) x 1 kHz; 4£m =16

fRx = fLo1 - fIF1 = (m - 4) x 2 MHz + (Pq + 0,1 P,) x 1 kHz

lo



AERTAL TUNE PROCEDURE

When the station has been installed the aerial trimmers for-the receiver,
one for fixed 2182 kHz and one for coast telephony, must be adjusted.

ADJUSTING PRCCEDURE:

Set. MODE SWITCH (9) to position 2182 Kiz.

Set the AGC ON/OFF switch to position ON.
Turn RF-GATN (5) fully clockwise.

set. AF-GAIN (6) to suitable volume.

kHz for max. METER deflection or max. signal or neoise in the loud-

Adjust by means of %f:ﬁnsulated trimming stick the AERIAL TUNE 2182
speaker,

. Set’ the receiver to position 2182 kilz by means of FREQUENCY SELECTORS (7)

Set. MODE SWITCH (9) to position A3H/AM.

Press NOISE GENERATOR @ and tune AFRIAL TUNE @ to max, METER @
deflection,

Keep NOISE GENERATOR (:) activated and adjust the AERIAL TUNE C.T. for
max, METER (?S deflection. Repeat points 8 and 9 if necessary.

i (,

@ S

AERTAL TUNE

2182

®
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SERVICE

MAINTENANCE

NECESSARY TEST EQUIPMENT
TROUBLE-SHOOTING

PERFORMANCE CHECK

ADJUSTMENT PROCEDURE

NECESSARY ADJUSTMENTS AFTER REPAIR
FUNCTION CHECK

MECHANICAL DISASSEMBLING T1127 ONLY

Co ~ O U1 B2 W N

1. MAINTENANCE

1.1, .

When the SAILOR SHORT WAVE SET type 1000 has been correctly installed, the main-
tenance can, depending on the envirorment and working hours, be reduced to a per-
formance check at the service workshop at intervals not exceeding 5 years. A com-
plete performance check list is enclosed in the PERFORMANCE CHECK section.

Also inspect the antennés, cables and plugs for mechanical defects, salt deposits,
corrosion and any foreign bodies.

Along with each set a TEST SHEET is delivered, in which some of the measurings

made at the factory are listed. If the performance check does not show the same
values as those on the TEST SHEET, the set must be adjusted as described under

ADJUSTMENT PROCEDURE.

Any repair of the set should be followed by a FUNCTION CHECK of the unit in
guestion.



2, NECESSARY TEST EQUIPMENT

= = o | =

ol (@3 j®] —

212 =

e = 7] 2=

X | X | x| x| OSCILLOSCOPE:
Bandwidth 0-25 Mz
Sensitivity : 2mv/cm
Input impedance 1 Mohm//30 pF
Triggering EXT-INT-ENVELOPE
E.g. PHILIPS PM3212

X X | X | PASSIVE PROBE:
Attenuation 10x
Input resistance DC 10 Mohm
Input capacitance .15 pF
Compensation range 10 pF - 30 pF
E.g. PHILIPS PM 9396

X | ¥ | MULTIMETER;

Sensitivity (f.s.d.) ‘ W
Input impedance 10 Mohm
Accuracy (f.s.d.) +2%
E.g. PHILIPS PM2503
X | X MULTIMETER;
Input impedance 30 Kohm/V
Current range 1004
Voltage range 0 ...500V, and 2,5 kV

E.g. Unigor A43, with probe and shunt

q/L v
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NECESSARY TEST EQUIPMENT cont.:

T1127
N140X
S1300
R1117

X TONEGENERATOR ;
Frequency range 200 - 3000 Hz
Output 1V RM3
Output impedance < 600 ohm
E.g. PHILIPS PM5107

X AF VOLTMETER:

Sensitivity (f.s.d.) 300 mv
Input impedance = 4 ohm
Accuracy (f.s.d.} +5 %
Frequency range 100 Hz - 5 kHz
E.g. PHILIPS PM2503

X X FREQUENCY CQUNTER:

Frequency range 100 Hz - 40 MHz

Resolution 0,1 Hz at £ =10 MHz
Accuracy 1-10=1

Sensitivity 100 mV RMS

Input impedance 1 Mohm

Single period measurement :

range 1 sec.

resolution 1T mS

E.g. PHILIPS PME611 + PMIETO

X SIGNAL GENERATOR

550 kHz - 30 MHz
R1118: 100 kHz - 30 MHz

50/75 ohm

Frequency range

Output impedarce

Output voltage
Modulation
E.g. PHILIPS

1 uV - 100 mV EMF
AM, 30%, 1000 EHz
PM5326



NECESSARY TEST EQUIPMENT cont,:

I~ | pe | ©Q | b=
N O | Q| —
b I R L s
H | =1 01| o
X
X| X
X
X
X
X X

POWER SUPPLIES

T1127:

Vout - 26,5V DC
Tout 604 DC
E.g. 2 pcs. LAMBDA type LMG24
R1117/351300:

Vout ‘] 22V

Tout 1 1,54
Iout 2 0,24

k.g. SAILOR POWER SUPPLY type N1402

TEST BOX S51300:

SP type 51300/01 TEST BOX

POWER METER:

Power range 500W

E.g. Bird Thruline Wattmeter Model 43
plug-in element 500W 2-30 MHz
impedance 50 ohm

RF-AMMETER (Thermocross)

Current range HA
E.g. HELWEG MIKKELSEN & CO., Copenhagen, Denmark
type TR-68x71 54

DUMMY LOAD for HF bands, 4 MHz to 25 MHz

Impedarnce 50 ohm
Frequency range ' 0-25 MHz
Power range 500W

E.g. BIRD Termaline Coaxial resistor Model 8401

U

/€ ¥
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NECESSARY TEST EQUIPMENT cont.:

M~ x| o &~
N O O
‘—-..;rfg\—
Bl =70 | &
X

X

DUMMY LOAD for C.T. band 1.6 MHz to 4 MHz

RF AMMETER

250 pF/3 kV-6A 10 ohm/200 W

non inductive

250 pF

E.g. DRACORIC 06 1291 TD 20x50 L
8 KVg 250 pF +20% R85

10 ohm
E.g. 10 pcs. DALE PH-254-17, 100 ohm 5% 25W

DUMMY LOAD for the C.T. band 1.6 to 4 MHz
10 chm 250 pF

Impedance presented
———— £0 the aerial input
terminals (J2001)

Q0

DUMMY LOAD for the HF bands 4 MHz to 25 MHz

50 ohm
—__1+—o
Impedance presented
(EE) —-—— {0 the aerial input
terminals (J2001})
—0

E.g. SATLOR Rx DUMMY LOAD type H219.




NECESSARY TEST EQUIPMENT cont.:

DIODE PROBE

inF
ceramic . AA119
11 o .
RF O— 1 P l o
AAT1S TnF To rmultimeter
ceramitc
4 -0

LAYOUT OF THE DIODE PROBE

10,.12 70

00,

~Metal tube /
Insulating material

s T

@10

&/G ¥



3, TROUBLE-SHOOTING

Trouble-shooting should only be performed by persons with sufficient technical
knowledge, who have the necessary test equipment at thelr disposal, and who have
carefully studied the operation principles and structure of the unit in question.

Start to find our whether the fault is somewhere in the antenna circuit, the
power source, or in the short wave set.

For help with trouble-shooting in the short wave set there is a built-in test
meter and test meter switch, located behind the air filter on the power supply.

When the fault has been located to a certain unit look up the PERFORMANCE CHECK
list in the instruction book and make relevant performance check to incircle the
fault. Then look up the CIRCUIT DESCRIPTION. This section contains scematic dia-
grams, description of the modules and pictures showing the location of the com-
ponents. {ADJUSTMENT LOCATIONS).

Typical AC and DC voltages are indicated on the scematic diagrams.

No adjustment must take place unless the service workshop has the necessary test
equipment to perform the ADJUSIMENT PROCEDURE in question.

After repair or replacement of the module look up the section NECESSARY ADJUST-
MENTS AFTER REPAIR to see, whether the unit has to be adjusted or not.

Anyway the unit has to have a complete FUNCTION CHECK after repair.



TROUBLE-SHOOTING cont.:

TROUBLE-SHCOTING IN THE FREQUENCY GENERATING CIRCUIT

LOOP 1

If the fault has been located to LOOP 1 the following hints can be used for
trouble-shooting.

If there is no output signal from the VCO the fault has to be found in the
VCO-UNIT.

If the output frequency from the VCO is lower than the low frequency limits
or higher than the high frequency limits of the 2 MHz band in question, the
phase locked loop 1 is out of lock. For VCO frequencies look-up the section
PRINCIPLE OF OPERATION,.

1. Check the LOOP 1 MIXER output signal on the terminal "Loop 1 out',

a. If there is no output signal, the failure i1s on LOOP 1 MIXER, HARMONIC

FILTER UNIT or VCO-UNIT. '

b. I the output frequency is approx, 2 MHz or approx. 5 MHz, the VCO-UNIT

LOCP 1 MIXER and the HARMONIC FILTER UNIT are apparently ok,

2. Check that the frequency on the phase/frequency detector IC106, pin 1 is
1 kHz.

3. Check the Loop 1 Programmable Divider,
a. If the frequency on the input terminal "Loop 1 In" is approx. 2 MHz

and the frequency on the phase/frequency detector IC106, pin 3 is lower

than 7 kHz, the programmable divider is apparently ok.

b, If the frequency on the input terminal "Loop 1 In" is approx. 5 MHz and

the frequency on the phase/frequency detector IC106, pin 3 is higher
than 1 kHz, the programmable divider is apparently ok.

4. Check the phase/frequency detector IC106. 7
a. Measure 1,5V DC on the terminal "PD1 (1.5V) out™ on DIVIDER-UNIT.

b. If the input frequency on IC106, pin 3 is higher than 1 kHz and the DC-
voltage on the terminal "PD1 out" on DIVIDER-UNIT is approx. 0.7V, the

phase/frequency detector is apparently ok.

c. If the input frequency on IC106, pin 3 is lower than 1 kHz and the DC-
voltage on the terminal "PD1 out" on DIVIDER-UNIT is approx. 2.3V, the

phase/frequency detector is apparently ok.

5. Check the integrator IC202 on LOOP 1 FILTER & +18V SUPPLY-UNIT.
a. If the DC voltage on the terminal "PD1 In" is approx. O.7V and the DC

voltage on output terminal of IC202, pin 6 is approx. -4V, the integra-

tor 1C202 is apparently ok.

b. If the DC voltage on the terminal "PD1" is approx. 2.3V and the DC vol-
tage on the output terminal of IC202, pin 6 is approx. -17V, the inte-

grator I1C202 is apparently ok.

6. If the failure has not been found yet the 1 kHz loop filter IC201 and the

wirings to the VCO must be checked.

A i/2
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TROUBLE-SHOOTING cont.:

LOOP 2

If the fault has been located to LOOP 2 the following hints can be used for
trouble-shooting.

If there is no output signal from the VCXO, 1st LOOP 2 MIXER and LOOP 2 FILTER
on the terminal "VCX0 out", the failure has to be found in the VCXO.

If the output frequency from the VCXO, 1st LOOP 2 MIXER and LOOP 2 FILTER on
fthe terminal "VCXO out" is lower than 10.008 MHz or higher than 10,009 MHz, the
phase locked locop 2 is out of lock,

1.

T.

Set the CLARIFIER to center position and check the output signal on VCXO,
ist LOOP 2 MIXER and LOOP 2 FILTER terminal "ist Loop 2 output",

a., If there is no ocutput signal, the failure is in the 1ist loop 2 mixer or
the 10 MHz injection signal is missing.

b. If the output frequency is slightly lower than 8 kHz or slightly higher
than 9 kHz the VCX0, the 1ist loop 2 mixer and the 10 MHz injection signal
is apparently ok.

. Set the CLARIFIER to center position and check the output signal on the CLA-

RIFIER AND 2nd LOOP 2 MIXER terminal "Loop 2 out™.

a. If there is no output signal, the failure is on the CLARIFIER AND 2nd
LOOP 2 MIXER circuit board.

b. If the output frequency is lower than 1 kHz or higher than 2 kHz, then
the CLARIFIER AND 2nd LOQP 2 MIXER is apparently ok.

. Check that the freguency on the phase/frequency detector IC113, pin 1 is

100 HZ.

. Check the LOOP 2 Programmable Divider.

a. If the frequency on the input terminal "Loop 2 In" on the DIVIDER-UNIT
is lower than 1 kHz and the frequency on the phase/frequency detector
1C113, pin 3 is lower than 100 Hz, the programmable divider is apparent-
1y ok,

b. If the frequency on thelinput terminal "Loop 2 In" on the DIVIDER-UNIT is
higher than 2 kHz and the frequency on the phase/frequency detector
IC113, pin 3 is higher than 100 Hz, the programmable divider is apparent-
1y ok,

. Check the phase/frequéncy detector IC113.

a. Measure 1.5V DC at the terminal "PD2 (1.5V)" on the DIVIDER-UNIT.

b, If the input frequency on IC113, pin 3 is lower than 100 Hz and the DC
voltage on the terminal "PD2 Out" on DIVIDER-UNIT is approx. 0.7V, the
phase/frequency detector is apparently ok.

c. If the input frequency on IC113, pin 3 is higher than 100 Hz and the DC
voltage on the terminalPD2 Out" on DIVIDER-UNIT is approx. 2.3V, the
phase/frequency detector is apparently ok.

Check the integrator IC601 on VCX0, 1st LOOP 2 MIXER and LOOP 2 FILTER.

a, If the DC voltage on the terminal "PD2 In" is approx. 0.7V and the DC
voltage on output terminal IC601, pin & is approx. 17V, the integrator
IC601 is apparently ok. :

b, If the DC voltage on the terminal "PD2 In" is approx. 2.3V ard the DC
voltage on the output terminal of IC601, pin 6 is approx. 1V, the inte-

grator IC601 is apparently ok.
Ifthe failure has not yet been found the 100 Hz loop filter must be checked.



&, PERFORMANCE CHECK FOR R1117

4.1.
DEFINITIONS USED ~ LOCATIONS

4.1.1.
Refer to 5.1.

b.1.2.°
Refer to ADJUSTMENT LOCATIONS

4.2,
CHECK OF +18V SUPPLY UNIT

4.2.1.
Connect the voltmeter to TPZ2.

4.2.2.
Check that the voltage is -18V
+0.2V.

4.2.3.
Connect the voltmeter to TP3.

4.,2.4,
Check that the voltage is +18V
+0.2V.

4.3,
CHECK OF +5V REGULATOR

4.3.1.
Connect the voltmeter to pin 3 of
1C2001.

4,3.2.
Check that the voltage is 5V
+0.2V.

LI

CHECK OF TCXO

The receiver must be ON for at
least 5 minutes.

4.4,1,
Connect the counter to TP4.

4.4,2,
Check that the frequency is 10,000,000
+1 Hz |,

4.5,
CHECK OF HARMONIC FILTERS

4.5.1,
Set the MODE SWITCH to pos. A3Jd.

4.5.2,
Set the MHz SELECTIOR to pos. '"i",

4.5.3.
Corinect the voltmeter to TP6.

4.5.4.
Set the MHz SELECTOR to 1-2-4-6-8-12-
16-22-25 in turn,

4.5.5.
Check that the voltage is = 3.5V.

4.6.
CHECK OF VCO

4.6.1.
Set the MODE SWITCH to pos. A3d.

4.6.2.
Set the kHz SELECTORS to pos. 9,

4.6.2,
Unsolder the black/white wire located
at the 2182 kHz switch.

4.6.4,
Connect the voltmeter to TP7Y,

4.6.5.
Set the MHz SELECTOR to pos. 1 - 2 - 4 -
6 -8-12 - 16 - 22 - 25 MHz in turn,

4.6.6.
Check that the voltage is =15V +1V,

4.6.7.
Resolder the black/white wire.

4.6.8.
Set the kHz SELECTORS to pos. O,

4.6.9.
Set the MHz SELECTOR to pos. 22 - 16 -
12 -8-6 -4 - 2 MHz in turn.

4.6.10.
Check that the voltage is -5 to -8V.

9/l v
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4:7-
CHECK OF CLARIFIER

4.7.1.
Set the MODE SWITCH to pos. A3d.

L,7.2.
Set the CLARIFIER knob to center
position.

4,7.3.
Set the 100 Hz SELECTOR to pos. "O".

4.7.4.
Connect the counter to TP9.

4:7.51
Check that the frequency is 9000 Hz
+10 Hz.

4,7.6.
Check that the CLARIFIER deviation
range is more than +100 Hz.

4.7.7.
Connect the 1i0:1 probe and scope to
R718.

4.,7.8.
Check that the wave form is as shown
below.

4.8,
CHECK OF VCXO

4.8.1.
Set the MODE SWITCH to pos. A3d.

4.8.2.
Set the CLARIFIER knob to center po-
sition.,

4,8.3.
Set the 100 Hz SELECTOR to pos. "5",

4.8.4,
Connect the voltmeter to TP8.

4,8.5.
Check that voltage is approx. 9V.

4,.8.6.
Turn the CLARIFIER knob extreme counter
clockwise.

4.8.7.
Set the 100 Bz SELECTCR to pos. ™O".

4.8.8.
Check that the voltage is = 14V,

4.8.9,
Turr: the CLARIFIER knob extreme clock-
wise.,

4,.8,10.
Set the 100 Hz SELECTOR to pos. "9".

4.8.11.
Check that the voltage is = 4.5V,

4'9.
CHECK OF 600 kHz GENERATOR

4.9.1.
Set the MODE SWITCH to pos. A3d.

4,9.2,
Commect the diode probe to TP5,

4.9.3.
Check that the voltage is spprox. 1V.

4.,9.4,
Check that the voltage disappears in
the A3H MODE.

4,10.
CHECK OF LOOP 1 STEP RESPONSE

4,10.1.
Connect a 68 ohms resistor across
HARMONIC FILTERS output.

4,10.2.
Set the MODE SWITCH to pos. A3d.
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4,10.3.
Connect the 10:1 probe and the scope
to TP7Y.

4.10.4,
Set the kHz SELECTORS to pos. '"S5".

4,10.5.
Set the MHz SELECTOR to pos. "1v.

4.10.6.

short-circuit the yellow wire on the
100 kHz selector switch to chassis

arnd check the step response on the
scope, Typical wave form is shown
below.

4,10.7.

Repeat 4.10.6. with the MHz SELECTOR
inpos, 2-4-6-8-12- 16 ~ 22 -
25 MHz,

4.,10.8,
Remove the 68 ohms resistor from HAR-
MONIC FILTER output.

4.11.
CHECK OF LOOP 2 STEP RESPONSE

4.11.1.
Set the MODE SWITCH to pos. A3d.

4.1‘].2.
Connect the 10:71 probe and the scope
to TP8. '

4,11.3, '
Set the 100 Hz SELECTOR to pos. ™"5".

4,11.4,

Short-circuit the yellow wire on the

100 Hz SELECTOR switch to chassis ard
check the step response on the scope.
Typical wave form is shown below.

4,12,
CHECK OF +18V SUPPLY VOLTAGE

4.12.1.
Connect voltmeter to TPi1.

&,12,2.
Measure 18V +1.5V DC.

4,13,
CHECK OF +17V SUPPLY VOLTAGE

4,13.1.
Connect voltmeter to TP12.

4,13.2..
Turn AF GAIN fully counter clockwise.

4.13.3.
Measure 17.3V +1.5V DC.

4,14,
CHECK OF -45V PROTECTION CIRCUIT

4.14,1.
Connect voltmeter to TP13.

4.14,2.
Measure approx. -45V,

9/€ v
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4,14.3,
Connect output from TX-exciter S1300
to antenna input terminals on R1117.

44,4,

Use the following procedure at ore

frequency in each of the freguency

bands for which the receiver is de-
signed.

4,14,5. .

Set $1300 to FULL POWER, DUPLEX, A3B
and turn POWER LEVEL potentiometer
fully clockwise.

4.14.6.
Set Ri117 and 81300 to the same fre-
quency.

4,147,
Tune R1117 as described on its front
panel. :

4.14.8,
Connect the voltmeter to TP13.

4,14.9.

Key 31300 by means of the KEY plug,
and check that the voltage on TP13
increases.

4,15,
CHECK OF SWITCHING VOLTAGE FROM 4 MHz
COIL SECTION

4,15.1.
Connect voltmeter to TP14.

4,15.2.

Check that DC voltage is approx. 0.7V
when MHz SELECTOR is on 4 MHz, and
approx. -1V in all other positions.

4,16.
CHECK OF LOCAL OSCILLATOR INPUTS

4.,16.1.
Set fpy = 1600 kHz.

4,16.2,
Connect diode probe to TP15.

4.16.3.
Measure 2.7V +0.4V,

4,16.4.
Connect diode probe to TP16.

4.16.5.
Measure 4,2V +1V.

4.16.6.
Set TRy

13

25.600 Miz.

4.16.7.
Measure 4.0V +1V.

4.16.8.
Set MODE SWITCH to A3J (SSB).

4.16.9.
Turn RF GAIN fully counter clockwise.

4,16.10.
Connect diode probe to TP10.

4,16.,11%.
Measure 1.2V 3@.3V.

4.7,
CHECK OF DETECTOR LEVEL

4,17.1.

Set fg = 25.601 MHz and Vg = 1 mv
unmodulated.

4.17.2.

Set fRX = 25.600 MHz,

4.17.3.
Set AGC ON/CFF to ON.

4.17-4-
Turn RF GAIN fully clockwise.

“4.17.5.

Connect voltmeter to HEADPHONES via
screened cable.

4.17.6.
Adjust AF GAIN so that meter reading
is 0 dB in the 1V AC range.

4.17.7.
Set AGC ON/OFF to OFF.

4.17.8.
Adjust RF GAIN until meter reading is
0 dB again.

4,17.9.
Short-circuit Carrier Reinjection to
ground, e.g. on the ancde on D1607.
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4.17.10.
Connect diode probe to TP10.

4.17.11.
Measure 300 mV +50mvV,

4,18.
CHECK OF AGC ATTACK - AND DECAY TIMES

4.18.1.
Perform 5.8.1. - 5.8.4,

4.18.2,
Tune receiver as described on its front
panel.

4,18.3.
Connect oscilloscope probe to TP19,

4.18.4,

By means of e.g. a trimming tool short-
circuit inner and outer conductor on
the short coax-cable carrying signal
from IF-FILTERS to IF-AMPLIFIER, DETEC-
TOR and AGC.

Do not under any circumstances short-

circuit inrer conductor to ground.

4,18.5.

When short-circuiting as mentioned
above, no signal will come to the AGC-
circuit, which causes the AGC voltage
to decay as shown below,

SHORT CIRCUIT

4.18.6.
Removing the short-circuit causes the
AGC-voltage to "attack" as shown below,

SHORT CIRCUIT OFF

4.18.7.
Set MODE SWITCH to A3H (AM).

4,18.8,
Set fg = 4250 kHz modulated to 30%
with an1 kHz tone.

4,18.9,
Perform 4,18.4,

4,18.10.
Semilar to 4,18.5. a decay will be
seen.

SHORT CIRCUIT

4-18.']10 '
Semilar to 4,18.6, an "attack" will be
seen.,

SHORT CIRCUIT OFF

A 5/6
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4.19.
CHECK OF O dBm AF OQUTPUT

4.19.1.
Perform 5.8.1. - 5.8.4,

4.,19.,2,
Tune receiver as described on its
front parel.

4,19.3.
Connect voltmeter parallel to 560
ohm to TP17 and TP18.

4.19.4,
Measure 0,75 +0.15V AC.

4-19-5-
Set MODE SWITCH to A3H (AM).

4.,19.6,

Set fg = %4250 kHz modulated to 30%

with ani kEz tone,

4.19.7.
Measure 0.75V ip.15V AC.

4,20,
CHECK OF AF AMPLIFIER

4,20.1. :
Perform 5.8.1. - 5.8.4.

4,20.2,
Tune recelver as described on its
front pancl.

4.,20.3.

Solder a 4 ohm {min. 10 W} resistor
to TP21 and conrect the oscilloscope

probe parallel to that.

L4,20.4,

Turn AF GAIN fully clockwlse and
check that AF vcltage is at least
15V pp.

4,20.5.
Reduce AF GAIN until AF voltage is
14V pp. Now a sinusoidal signal

should be seen (distortion is typi-
" cal around 3%)

4,21,
CHECK OF SIMPLEX RELAY (RE1901)

4.21.1.
Perform 5.8.1. - 5.8.4.

4.,21.2.
Tune receiver as described on its
front panel.

4.21.3.

Connect TP11 to TP20 with a piece of
wire and check that R1901 is activated
and that METER reading is approx. 4.
Also the AF tone in the loudspeaker
should disappear completely.

4,22,
CHECK OF SENSITIVITY

4.22.1.
Refer to 5.11.



5, ADJUSTMENT PROCEDURE FOR R1117

NOTE: The trimming cores are factory 5.2,
sealed. Use normal celluleose thinrer THE FOLLOWING SEQUENCE WILL OFTEN BE
to break the seal. USED:

5.2.1.

Connect signal generator with proper ge-
5.1. nerator impedance to the antenna input
DEFINITIONS USED terminal on the receiver.
50147, 5.2.2.
fry = frequency to which the receiver Switch ON the receiver.

is adjusted (clarifier in the

middle of its operating range). 5.2.3.
Set LOUDSPEAKER ON/OFE to ON.
fg = signal generator frequency, 1.e. '
the input frequency to the re- 5.2.4.
ceiver, Set AGC ON/OFF to ON.
Ve, = BMF of signal generator with 5.2.5. .
proper generator impedance. Turn RF GAIN fully clockwise.
ZG = Output impedance of signal ge- 5.2.6,
nerator, Set AF GAIN to the middle of its ope-

rating range.
fAF = Audio frequency to HEADPHONES
and loudspeaker.

Two generator impedances are used. 5.3.

ADJUSTMENT OF +18V SUPPLY UNIT
For short-wave bands between & Mz
and 30 Miz: 5.3.7.

Connect the voltmeter to TP2.

50.1 O
5.3.2.
Adjust R209 to -18V +0.2V.
Impedance pre-
“’) IVG 4 Sented © the 5.3.3.
antenna input Connect the voltmeter to TP3.
terminal.
O 5.3.4,

Adjust R214 to +18V 0.2V,

For C.T. band between 1.6 MHz and 4
MHz including 2182 kHz:

5.4.
ADJUSTMENT OF TCXO
101
250 pF 5.4.7,
The receiver must be ON for at least
0 IVG ¢ Lmpedance pre- 5 minutes.

sented to the

antenna input 5.4.2.

terminal Connect the counter to TP4,

_O

5.4.3.

Adjust R112 to 10,000,000 Hz.

A7
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5.5.

ADJUSTMENT OF CLARIFIER

5-551.

Set the CLARIFIER to center position.
5'5.2.

Set the MODE SWITCH to position 2182
kHz.

5.5.3.

Connect the counter to TPO.

5.5.4.
Adjust L701 to 9000 Hz,

5.6.
ADJUSTMENT OF VCXO

5.6.1.
Set the MODE SWITCH to pos. A3d.

5.6,2.
Set the CLARIFIER krob to center posi-
tion.

5.6.3.
Set the 100 Hz SELECTOR to pos. "5". .

5.6.4,
Connect the voltmeter to TP8,

5.6.5.
Adjust L6071 to 9.0V,

5.7.
ADJUSTMENT OF 600 kHz GENERATOR

5-7.1-
Set the MODE SWITCH to pos. A3d.

5-7-2.
Connect the diode probe to TPh,

5.7.3.
Adjust L1071 for max, deflection on the
TP-meter (approx. 1V).

5.8.
ADJUSTMENT OF IF AMPLIFIER DETECTOR
AND AGC.

5‘8.1-
Perform 5.2. with ZG = 50 ohm.,

5.8.2.
Set MODE SWITCH to A3dJ,

= 4250 kHz.

= 4251 kHz and VG = 10 mV unmo-

5.8.5.
Set AERIAL TUNE to the middle of its
operating range.

5.8.6,
Slowly reduce VG until noise starts to
dim the AF tonej then increase VG 20 dB,

5.8.7.

Connect voltmeter to HEADPHONES via &,
screened cable, and adjust AF GAIN so
that the meter reads 0 dB in the 1V
AC range.

5.8.8.

Adjust L1605 for max. meter reading
and at the same time keep this on O dB
by reducing AF GAIN.

5.8.9.
Set AGC ON/OFF to OFF.

5.8.10. ,
Reduce RF GAIN until meter reading
again is O dB in the 1V range.

5.8.11.

Adjust L1601 for max. meter reading arxd
at the same time keep this on O dB by
reducing RE' GAIN.

5‘9-
ADJUSTMENT OF IF FILTERS AND 1ST
AND 2ND MIXER.

5.9.1.
Perform 5.2. with ZG = 50 ohm.

5.9.2.
Perform 5.8.2., 5.8.3., 5.8.4., 5.8.6.,
and 5.8.7.
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5.9.3.
Set AGC ON/OFF to OFF.

5.9.4.
Perform 5.8.10,

5.9.5.

Adjust L1501, L1401 and C1405 (in
arbitrary order) for max. meter rea-
ding and at the same time keep this
on 0 dB by reducing RE GAIN.

5.9.6.

Repeat 5.9.5. to obtain max. as well

as possible.

NOTE: Crystal filters FL1401 and
FL1501, and ceramic filter
FL1502 are of decisive impor-
tance for the total AF pass-
band characteristics in the A3H
and the A3J mode. These charac-
teristics may be checked in the
way described below.

5-9-7-

Connect counter parallel to voltmeter.
5.9.8.

Adjust £, so that f,. varies between

300 Hz add 2700 Hz BBd find the AF

frequency fppy that gives max. meter
deflection, '

5-9-9.
Adjust frequency f so that counter
reads fygy.

5.9.10.
Set meter deflection to O dB in the
1V AC range by means of RF GAIN.

5.9.11.

Adjust f; so that fyp varies between

300 Hz and 2700 Hz.

NOTE: In this interval meter reading
must not be less than -6 dB.

5.9.12.
Remove cable from HEADPHONES.

2.9.13.
Perform 5.2. with Zg = 50 ohm.

5.9.14.
Set mode switch to A3H.

5l9l150
Set fC = 4250 kHz modulated 30% by an
1 kHz tone.

5.9.16.
Set Vg = 10 mV.

5.9.17.

Perform 5.8.6, and 5.8.7.

5:9-18.
Set AGC ON/CFF to OFF.

5.9.19.

Turn RF GAIN fully counter clockwise;
then slowly turn it clockwise until
meter reading 1s O dB in the 1V range.

5.9.20.

Adjust the two coils in AM filter
FL1502 for max. meter reading and at
the same time keep this on O dB by re-
ducing RF GAIN,

5.9-21.
Conrect counter parallel to voltmeter.

5.9.22,

Adjust modulation frequency (still 30%
modulation) so that fjp varies between
300 Hz and 2700 Hz and find the AF fre-
quency fppy that gives max. meter de-
flection,

5.9.23.
Ad just modulation frequency so that
counter reads fppM -

5.9.24,
Set meter reading to 0 dB in 1V AC
range by means of RF GAIN.

5.9.25,

Adjust modulation frequency so that

fap varies between 300 Hz and 2700 Hz.

NOTE: In this interval meter reading
must not be less than -6 dB.

5.9.26.
Remove cable from HEADPHONES,

5.10.
ADJUSTMENT OF COIL SECTIONS
25 MHz COIL SECTION

5.10.1.
Perform 5.2. with Zg = 50 ohm.

5.10.2.
Set MODE SWITCH to A3J.

A 3/7
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5"]0.3-
Set fRX = 25,300 MH=z

5.170.4.
Set fg = 25.301 MHz ard Vg = 10 m¥
unmodulated. ’

5.10.5.
Perform 5.8,6. and 5.8.7.

5.10.6.
Set AGC ON/OFF to OFF,

5.10.7.
Reduce RF GAIN until meter reading
again is O dB in the 1V AC range.

5.10.8,

Ad just L1007, L1008 and L1010 for

max. meter reading and at the same
time keep this on O dB by means of
RF GAIN.

5.10.9.
Repeat 5.10.8.

5.10.10.
Remove cable from HEADPHONES.

22 MHz, 16 MHz, 12 MHz, 8 MHz, 6 Mhz
and 4 MHz COIL SECTIONS

5.10.12.

Set MODE SWITCH to A3J.

5.10.13.

Set fpy = Tip,

5.10.14,

Set G = fmin, + 1 kHz and VG = 10 mV
unmeodulated,

5.10.15.

If fmin. is one of the values 22.000 MHz,
16.460 MHz or 12.330 MHz turn the AERTAL
TONE fully counter clockwise.

If T4, 1s one of the values 8195 kllz,
6200 kH2 or 4063 kHz turn it fully
clockwise.

5.10.16.
Perform 5.8.6., 5.8.7., 5.10.6. and
5.10.7.

5.10.17.
Ad just coils, according to the following
table:

Because the adjustment procedure of
these tuneable coil sections is the
same, following definitions will be
used.

fﬁin = min. frequency in the short
* wave band concerned.

fmax = max. frequency in the short
* wave band concerned.

For:

. = 4,063 MHz ard T =

min,. m .

f . = 6,200 MHz ard f =

min. max .

fmin. = 8.195 MHz and fmax. =

fﬁin. = 12.330 MHz and fmax =

fmin. = 16.460 MHz and fﬁax' =

. = 22.000 MHz and T =

min. max.

do the following:

5.10.11.
Perform 5.2. with Zg = 50 ohm,

Short
wave Coils to be adjusted
bands
22 L1107, L1108, Li110
16 L1207, L1208, L1210
12 L1307, L1308, L1310
8 L1302, L1303, L1305
6 L1202, L1203, L1205
4 L1102, L1103, L1105

4,438 MHz
6.525 Mz
8.815 Mz
13.200 MHz
17.360 MHz
22.720 MHz

for max. meter reading and at the same
time keep this on O dB by reducing RF
GAIN.

5.10.18.
Repeat 5.70.17.

5.10.19.
Set fyy = fpax, and fg = Loy, + 1 kHz.

5.10.20.
Use AERIAL TUNE and tune for max. meter
reading.
NOTE: This must be between -2 dB ard
+4 dB.

5.10.21.
Remove cable from HEADPHONES.
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2182 kHz COIL SECTION

5.10.22.
Perform 5.2.

5.10.23.
Set fp = 2182 kHz modulated to 30%
with 1 kHz and set VG = 10 mV.

5.10.24.
Set MODE SWITCH to DISTRESS 2182 kHz,

5.10.25.
Perform 5.8.6., 5.8.7., 5.9.18. and
5.9.19. in succession.

5. 10-26.
Adjust L1001 so that the core is
levelled with the coil former.

5.10.27.

Adjust €802, L1002 and L1004 for max.
meter reading and at the same time
keep this on 0 dB by reducing RF
GATN,

5.10.28.
Repeat 5.10.27.

5.10.29,
Remove cable from HEADPHONES.,

1.6 = 4 MHz COIL SECTION

5.10,30.
Perform 5.2.

5.10.31.
Set MODE SWITCH to A3d.

5.10.32.
Turn AERIAL TUNE fully counter clock-
wise.

5.10.33.

Ad just distance between end of core
in L9903 and dividing plate to approx.
3 mm,

5.10.34.
Tighten the lock nut.

5.10.35.
Set fry = 3900 kHz.

5.10.36.
Set fn = 3901 kiz and Vg = 10 mV {or
more) unmodulated.

5.10.37.
Lire up the cores in L9017 and LS02
with that in L903.

5.10.38. _
Set €801, €907 and C9C9 to the
middie of the operating range.

5.10.39,
If AF tone in the loudspeaker is loud

and clear perform 5.5.6. If not, adjust

BERTAL TUNE and L9901 and L90Z in suc-
cession until the torne is as clear as
possible, then perform 5.8.6.

5.10.40.
Perform 5.8.7., 5.8.9. and 5.8.10.

5.10.41.

Adjust L90O1, L902 and AERIAL TUNE for

max. meter deflection and at the same

time keep meter reading on O dB by re-
ducing RF GAIN.

5.10.42.

Set fgry = 1600 kHz and f, = 1601 kHz
and adjust AERIAL TUNE for max. meter
deflection.

5.10.43
Ad just €801, C907, €909 and AERTAL
TUNE for max. meter reading and at the

same time keep this on O dB by reducing

RF GAIN.

5.10.44.
Set fpx = 3900 kHz and fg = 3901 kHz,

5.10.45,
Ad just AERTAL TUNE for max., meter de-
flection.

5.10.46.

Repeat 5.10.41.- 5.10.45, a couple of
times until no essential improvement
is gained.

5.10.47.
Remove cables from HEADPHONES.

5.11.
SENSITIVITY MEASUREMENT

o

AS/T
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5.11.7,
Choose Vi according to following table (and refer to definitions given in sec-
tion 5.1.)

Mode TR Vg (EMF)
A3J 1.6 MHz - 4 MHz | 16 dB above 1 uV or 6,3 uV
(SSB) 4 MHz - 30 MHz | 11 dB above 1 uV or 3,6 uV
AsH 1.6 Mz - 4 MIZ {35 a8 above 1 WV or 32 ¥
(AM) inckt. 2182 kiz

4 MHz - 30 MHz | 25 dB above 1 uV or 18 uV

5.11.2.
Choose fpy and fg according to following table:

Mode Band frRY MHz fg MHz
1.6 MHz - 4 MHz 1.600
2.476
3.984
4 MHz 4,063
- 4,438
6 MHz 6. 200
A3J : 6.525
{SSB) 8 Mz 8.195
8.815 fRX + 1 kHz
12 MHz 12.330 unmodulated

13.200
16 MHz 16. 460
17.360
22 MHz 22.000
22.722
25.041
25 MHz 25.307
25,559

A3H 5. 182 2,182 MHz 3Q%

(AM) modulated with

1 kHz




ADJUSTMENT PROCEDURE FOR R1717 cont,:

5.11.3.
Perform 5.2.

5.11.4.

Tune COIL SECTIONS according to the
methode described on front plate (ex-
cept in 25 MHz band and on 2182 kHz).

5.11.5.
Perform 5.8.7.

5.11.6.
Set AGC ON/COFF to OFF,

5.11.7.
Reduce RF GAIN until meter reading
again is 0 dB.

5.11.8.

Fine tune COIL SECTIONS to max. meter
reading and reduce this to 0 dB with
RF GAIN.

5.11.9.
Set Vg = 0 and notice drop in meter
reading.

In any case this must be at least 20 dB

5‘12.
ADJUSTMENT OF NOISE GENERATOR

5.12.1.

5.12.2.
Press NOISE GENERATOR.

5.12.3.
Ad just R1903 for max. METER reading.

5.12.4.
set fRX = 1600 kHz.

5'12'5'
Press NOISE GENERATOR and tune for
max, METER reading..

5.12.6.

This must be approx. the same as in

5.12.3.

NOTE: In an emergency a very rough ad-
Justment of all of the above-men-
tioned units can be performed
with the NOISE GENERATOR and the
METER.

Generally NOISE GENERATOR and METER
can give quick and good information
about the condition of the receiver.

For example a quick overall check of

the receiver could be done by tuning it
to a couple of frequencies in all of the
bands to which it is desigrned and see,
if in all cases a METER deflection be-
tween 1 and 2 can be obtained.

AT/
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6. NECESSARY ADJUSTMENTS AFTER
REPAIR FOR R11l/

In the following paragraphs reference
is made to the ADJUSTMENT PROCEDURE
R1117 and PERFORMANCE CEECK R1117.
Definition used: refer to 5.7.
Locations: refer to ADJUSTMENT LOCA-

TIONS.

6.1.

Module No. 7100: DIVIDER-UNIT

6.1.1.

Execute 4.3., 5.4., 5.7., 4.10., 4.11.
and 5.11.

6.2.

Module, No, 200: LOOP 1 FILTER & +18V

SUPPLY-UNIT

6.2.1.
Execute 5.3., 4.6. on one freguency
and 4.10.

6.3.
Module No., 300: VCO-UNIT

6.3.1.
Execute 4.6., 4.10. and 4.16.1. to
4.16.7. (both incl.).

6.4,
Module No. 400: HARMONIC FILTER-UNIT

6.4,1.
Execute 4.5. and 4.10.

6.5.
Module No. 500; LOOP 1 MIXER

6.5.1.
Execute 4.6. and 4.10.

6.6.
Module No. 60C0: VCXO, 1st LCOP 2 MIX.

and LOOP 2 FILTER

6.6.1.

Execute 4.7.1. to 4.7.5. (both incl.),
5.6., 4.11. and 4.16.1. to 4.16.3. (both
incl.).

6.7.

Module No. 700: CLARIFIER AND 2nd LOOP 2
MIXER.

6.7.1.

Execute 5.5. and 4.7.

6.8.
Module No. 800: BASE PRINT

6.8.1.
Execute 4.14., 5.10. and 5.71.

6.9.

Module No. 900 - 1300: AERIAL COIL SEC-
TIONS

6.9.1.

Execute 4.14., 5.70. and 5.11. for the
coil section in guestion.

6.10.
Module No. 1400: 1st MIXER and 2nd MIXE]

6.10.1.

Execute 4.15., 4.16.1. to 4.16.7. (both
incl.}, 5.9. {(adjustment of L1501 and
point 5.9.20. excl.), and 5.11.

6.11.
Module No. 1500: IF-FILTERS

6.11.1.
Execute 5.9. (L1401 and C1405 excl.).



NECESSARY ADJUSTMENTS AFTER REPATR FOR R1117 cont.:

6.12.
Module No, 1600: IF AMPLIFTER

6.12.1.
Execute 5.8., 4.17 and 4.18.

6.13.

Module No. 1700: AUDIO AMPLIFIER UNIT

6.13.1.
Execute 4.179.1. to 4.19.4, (both incl.)
and 4,20.

6.4,

Module No. 1800: INPUT FILTER

6.14.1.

Execute 4.3., 4.12., 4.,13., 4.14.1,,
4,14.2., 4.19.1. to 4.19.4. (both
incl,) and 4.21.

6.14.2.

Check that LOUDSPEAKER ON/OFF is func--

tional.

6.15.

Module No, 1900: AERTAL SWITCH

6.15.‘]!
Execute 5.12. and 4.21,

6.16.
Module No. 2000: kHz SELECTORS

6.16.1.

Check that all settings of the swit-
ches in question gives the proper
frequency.

6-17.

Module No. 2000: 100 Hz SELECTOR

6.17.1.
Check that all settings of the
switch gives the proper freguency.

6.18.

Module No. 2000: CLARIFIER CAPACITOR
C2001

6.18.1.

Ad just knob for symmetrical variation
range. ‘

6.18.2.
Execute 5.5. and 4.7.6.

6.19.
Module No. 2000: MODE SWITCH SZ2005

6.19.1.
Execute 5.11. on 2182 kHz

6.19.2.

Execute 5.12.17., 5.12.2. and check that
METER reading is approx. 1.5.

6.19.3.

Check the switch voltages to the AM-
and SSB filters.

Refer to scematic diagram of the IF-
FILTERS.

6.19.4.
Execute 4,17. and 4.18.

6.20.
Module No. 2100: VCO BUFFER

6.20.1.

Execute 4.16.4. to 4.16.7. {both incl.).

A LA
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7. FUNCTION CHECK R1117

NECESSARY TEST EQUIPMENT:

POWER SUPPLY E.g. SAILOR N1402

AF VOLTMETER E.g. PHILIPS PM2503
SIGNAL GENERATOR E.g. PHILIPS PM5326
ARTIFICIAL AERTAL 50 ohm and 10chm/250pF

INITTAL SETTINGS:

1.
Set FREQUENCY SELECTORS to 2300 kHz.

2.
Set CLARIFIER to center position.

3.
Set MODE SWITCH to A3dJ.

4,
Set AGC ON/CFF to ON.

5. '
Set LOUDSPEAKER ON/OI'F to ON.

6.
Turn RF-GAIN fully clockwise.

T.
Turn AF-GAIN fully counter clockwise.

8

Connect R1117 to ext. power supply
(N1402}) .

9.
Short-circuit pin 12 to pin 20 in the
power plug P2001.

FUNCTION CHECK:

7.1.
Turn AF-GAIN to suitable volume.

T.2.
Check that LOUDSPEAKER ON/OFF is func-
tionai.

7.3.
Connect headphones to HEADPEONES socket.

T.4.

Check that the loudspeaker now is off
and the noise is heard in the headphones.
Remove the headphones.

7051
Turn RF-GAIN fully counter clockwise.

7.6.

Check that the noise in the loudspeaker
disappears and the METER reading is now
approx. 4. Turn RF-GAIN fully clockwise.

T.7.
PRESS PUSH BUTTON AND TUNE FOR MAX. METER
READING.

7.8.
Check that the METER reading is approx.
1,5.

7-90
Repeat 7.7. and 7.8. on 22300 KHz.

7.10.

Set FREQUENCY SELECTORS to 1600 kHz and
PRESS PUSH BUTTON AND TUNE FOR MAX. METER
READING.

7.11.
Short-circuit pin 11 to pin 17 in the
power plug P2001.

7.12.

Check that the loudspeaker is off and thal
the METER reading is approx. 4. Remove
Jumber wire.

7.13.

Connect the signal generator through
artificial aerial to the receiver.
Output: +80 dB/uV 100hm/250pF M=0 (CW)

7.14.
Set MODE SWITCH to pos. A3d.

7.15.
Adjust the signal generator to 1602 kHz.

7.16.

Now a 2 kHz beat note is heard in the
loudspeaker. Check that the beat note
frequency varies as the CLARIFIER knob
and the 100 Hz FREQUENCY SELECTOR knob is
turned f{eheck all 100 Hz selector set-
tings).



FUNCTION CHECK R1117 cont.:

T-17.
Set the CLARIFIER to center position
and the 100 Hz selector to pos. O.

7.18.

Connect the AF voltmeter to HEADPHONES.

7.19.
Set MODE SWITCH to pos. 2182 kHz.

7.20.

Connect the signal generator through
artificial aerial to the receiver.
Output: +30dB/uv  10chm/250pF

Freq: 2182 kHz M=0 (CW)

7.21.

Adjust AERTAL TUNE 2182 for minimum
AF voltmeter reading (the location
of the AERIAL TUNE 2182 is shown in
the instruction book).

1.22.
Modulate the signal generator:
M=0,3 fm = 1 kHz,

7.23.
Adjust AF-GAIN for O dB AF meter rea-
ding in the 1V range.

T.24.

Set M=0 (CW) on the signal generator
and check -that the AF output is re-
duced at least 20 dB.

T7.25.
Set MODE SWITCH to pos. -A3H.

7.26. '
Set FREQUENCY SELECTORS to 1600 kHz
and PRESS PUSH BUTTON AND TUNE FOR

MAX. METER READING.

7.27.

Adjust the signal generator to 1600
kHz.

Output: +30dB/uV 100hm/250pF M=0 (CW)

7.28,

Ad just the AERTAL TUNE CT for min. AF
meter deflection (the location of AE-
RTAL TUNE CT is shown in the instruc-—
tion book}.

7.29.

Adjust the AERIAL TUNE for min. AF me-
ter deflection. (Repeat 7.28. and
7.29. if necessary).

7.30.
Repeat 7.22., 7.23. and 7.24.

7.317.
Repeat 7.26., 7.27. and 7.30. on 2400
kHz and 3900 kHz.

7.32.

Set FREQUENCY SELECTORS to 1600 kHz and
PRESS PUSH BUTTON AND TUNE FOR MAX. METER
READING and adjust AERTAL TUNE CT for
max. METER deflection.

7.33.
Set MODE SWITCH to pos. A3dJ.

T.34.

Set FREQUENCY SELECTORS to the LOW BAND
LIMIT and PRESS PUSH BUTTON AND TUNE FOR
MAX. METER READING (refer frequency table)

7035-

Adjust the signal generator to Rx fre-
quency + 1 kHz,

Output: +11dB/uv 50 olm M=0

7.36.
Adjust AF-GAIN for O dB AF meter reading
in the 1V range.

7.37.
Set AGC ON/OFF to pos. OFF and adjust
RF-GAIN for O dB AF meter reading.

7.38.

Fine adjust the AERIAL TUNE for max.

AF meter reading and adjust RF-GAIN for
0 dB AF meter reading.

7.39.

Disconnect the signal generator and
check that the AF cutput i1s reduced at
least 20 dB.

7.40.

Set AGC to ON; turn RF-GAIN fully clock-
wise and connect the signal generator to
the artificlal aerial.

T.47.

Set FREQUENCY SELECTORS to HIGE BAND
LIMIT and PRESS PUSH BUTTON AND TUNE FOR
MAX. METER READING.

T7.42,
Repeat 7.35. to 7.40. (both incl.).

7.43.
Repeat 7.34. to 7.42. (both incl.) on
the frequencies tabulated next page:

‘)

R
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FUNCTION CHECK R1117 cont.:

LOW HIGH
BAND LIMIT BAND LIMIT
(kHz) { kHz)
4061 4432
6203 6524
8195 8816
12337 13208
16459 17379
22000 22720
25040 25480
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CIRCUIT DESCRIPTION FOR DIVIDER UNIT S1300 & R1117

This unit contains the logic part of phase locked LOOP 1 and phase locked
LOOP 2.

The 10 MHz reference oscillator (TCXO), reference divider, 2 MHz spectrum

generator, 600 kHz carrier generator, programmable dividers for LOOP 1 and
LOOP 2 and the phase/frequency detectors for LOOP 1 and LCOP 2.

10 MHz REFERENCE

The frequency stébility of the exciter is related to the 10 Mz TCXO X0101.
The 10 MHz reference signal is amplified in the transistors T103 and T104.

REFERENCE DIVIDER

The counters IC115, IC111 and IC10T7 divides the 10 Mz reference signal
down to respectively fgq = 1 kHz and fpp = 100 Hz,

U

2 MHz  HARMONIC  SPECTRUM  GENERATOR
With a repetition frequency of 2 MHz the output Qp of IC115 goes low and the

nand-gates in IC114 will generate a narrow pulse due to the delay-time in
the gates.

600 ‘kHz GENERATOR
The output on IC111 pin 5, Qg has a high contents of 600 kHz, which is am-

plified in the transistor TI05 and filter in the tuned circuit L1101, C136
and C137.

PROGRAMMABLE DIVIDER FOR LOOP 1

LLLLY SLYLL/00ELS CLNFELS 2/1W

The variable frequency fpq from LOOP- 1 MIXER is amplified and shaped in T101

and IC109a, Independent o% which 2 MHz band used the frequency frq will vary

from 2699 kHz to 4698 kHz as the VCO varies 2 MHz. The programmable divider .
divides fq, down to 1 kHz (dividing figure Nq). This means that there is

2000 frequencies in each 2 MHz band. The frequency is controlled by the FRE-

QUENCY SELECTOR, which enccdes the start figure P1 into the BCD counters IC101,

IC102, IC103 and IC104.

The stop figure S4 is controlled from the gates IC108b and IC109c, When the
counter outputs Qp, Qg ... etc. equals the stop figure 34 + 2 the J-K flip-
flop IC110b uses 2 clock pulses to load the start figure P4 into the counters
IC101, IC102, IC103 and IC104..The counter counts down from the start figure
Pq to stop figure 5q and thus the dividing figure N1 = Pq - Sq.

LOOP 7 PHASE/FREQUENCY DETECTOR
The reference frequency frq = 1 kHz and the variable frequency fyq = 1 kHz

are fed into the phase/frequency detector ICi06, The phase/frequency detec-
tor IC106 generates an error voltage, which is proportional to freguency or

MODULE NO. 100
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CIRCUIT DESCRIPTION LOOP 1 FILTER & +18V SUPPLY UNIT S1300 & R1117

This unit contains two regulated power supplies +18V with fold-back current
limiter, the complete integrator and filter for LOOP 1.

-18V SUPPLY

The series transistor T201 supplies a -18V output controlled by the current
flow into its base from T202, where a portion of the output voltage, via a
voltage divider containing R209, is compared to a reference voltage created
by R204, D202 and D201. The fold-back is within the circuit. When the output
current from the regulator increases the base current must increase too, but
this current is limited by R204. When the regulator reaches this limit T205

stops conducting and so it folds back. To ensure that T201 starts conducting
R203 is added.

+18V SUPPLY

The principle of operation for this regulator is exactly as described above,
with an additional current limiter containing T204 and T206 to ensure the

fold-back characteristic is maintained within design limits., To ensure start-
up R212 is added.

INTEGRATOR & LOOP 1 FILTER

The integrator is built-up around IC202, the integration capacitor is C211.
R220 feeds current into the diode coupled Darlington pair in the phase compa-
rator MC4044 on the divider board to perform the 1.5V reference. Output from
the integrator pin 6 on IC202 feeds into the active low-pass filter IC201 to
filter out the 1 kHz ripple from the phase comparator. The voltage divider
R217 and R218 comnected to IC202 via D206 ensure that the output voltage
swing is within approx. -4V to -17V.

TEST CONDITIONS

Frequency selector : 1A (f = 2.0005 MHz)
Oscilloscope input : Passive probe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

® : Dicde probe measurements
TP : Testpoints
All voltage statements are typical

MODULE NO. 200
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phase difference between the two signals mentioned above. This error voltage
is fed into the integrator on the LOOP 1 FILTER & + 18V SUPPLY UNIT.

PROGRAMMABLE DIVIDER FOR LOOP 2

The variable frequency fpo from the loop 2 mixer is amplified and shaped in
T702 and IC109b. The frequency fipp will vary between $87F kHz and g&o&x kHz
depending on the 100 Hz programming. The programmable divider divides frq
down to 100 Hz (dividing figure Np). 7.85 9.25

From the FREQUENCY SELECTOR the start figure P, encodes into the BCD counter
1C105. . '

The stop figure Sp is controlled from the gate IC108a. When the counter out-
puts Qu, OB, Q¢ ... etc. equals the stop figure Sp - 2 the J-K flip-flop
IC110a uses 2 clock pulses to load the start figure P, into the counters

IC105 and IC112. The counter will count up from the Start figure P, to the
stop figure Sy and thus the dividing figure is Ny = Sy - Po.

LOOP 2 PHASE/FREQUENCY DETECTOR

The reference frequency fp- = 100 Hz and the variable frequency fV1 = 100 H=z,
are fed into the phase/frequency .detector IC113. The phase/Trequency detector
IC113 generates an error voltage proportional to the frequency or the phase
difference between the two signals mentioned above. This error voltage is fed
into the integrator on the VCX0O & LOOP 2 FILTER UNIT.

TEST CONDITIONS

Frequency selector : T = 2.0005 MHz

Mode : A3J

Clarifier : Center position

Oscilloscope input : Passive probe 10 Mohm//11 pF
" DC voltmeter input : 10 Mohm

® : Diode probe measurements
TP : Testpoints
All voltage statements are typical
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CIRCUIT DESCRIPTION HARMONIC FILTER UNIT S1300 & R1117

This unit is a tuned amplifier, it receives 2 MHz impulses from the divider
board and filters out the wanted harmonic with a tuned circuit. On the board
there is one single amplifier and nine coil units switched in and out by the
diodes D401 to D420. The tuned amplifier is T401 feeding into the source fol-
lower T402. The output voltage is measured by the level detector C411, R409
and D422 and via T403 it regulates the transconductance in T401 to maintain
a constant output voltage.

- The harmonic filter unit is factory adjusted and sealed and cannot be repai-
red in the field. It must be replaced and can be repaired at the factory.
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CIRCUIT DESCRIPTION HARMONIC FILTER UNIT S1300 & R1117

This unit is a tuned amplifier, it receives 2 MHz impulses from the divider
board and filters out the wanted harmonic with a tuned circuit. On the board
there is one single amplifier and nine coil units switched in and out by the
diodes D407 to D420. The tuned amplifier is T401 feeding into the source fol-
lower T402. The output voltage is measured by the level detector C411, R409
and D422 and via T403 it regulates the transconductance in T401 to maintain
a constant output voltage.

The harmonic filter unit is factory adjusted and sealed and cannot be repai-
red in the field. It must be replaced and can be repaired at the factory.
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42/2 S1301, S1300/TT,T; R1117

TEST CONDITIONS

Frequency selector

Oscilloscope input

DC volimeter input

® : Diode probe measurements

TP : Testpoints

.
-

1A (f = 2,0005 MHz)
: Passive probe 10 Mohm//11 p¥F
10 Mohm

A1l voltage statements are typical
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TEST CONDITIONS

Frequency selector : 1A (f = 2.0005 MHz)
; Passive probe 10 Mohm//11
10 Mohm

Diode probe measurements

Oscilloscope input pF
DC volimeter input :
® :
TP

411 voltage statements are typical
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CIRCUIT DESCRIPTION LOOP 1 MIXER S1300 & R1117

This unit mixes together the VCO signal and the signal from the harmonic fil-
ter and filters out the difference frequency to supply the variable divider.

: | '
The VCO signal is fed to the top of R501 which is part of a voltage divider.
From here it is fed into a buffer amplifier T501 and after that to the inte-
grated balanced mixer IC501. To this the harmonic filter sigrnal is applied
via C505. Output from the mixer is fed into the combiner transformer TR501
feeding into the low-pass filter containing L502 and L503. This low-pass fil-
ter filters out the wanted mixing product and prevents the two local-oscilla-
tor signals from reaching the variable divider. The filtered signal is ampli-
fied in the output amplifier T502.

, TEST CONDITIONS

' ?pequency selector : 1A (f = 2,0005 MHz)
_Osbilloscope input : Passive probe 10 Mohm//11 pF
DC.voltmeter input : 10 Mohm

® : Dflode probe measurements
- TP : Testpoints
All voltage statements are typical

MODULE NO. 500

ALty {1°11/00€LS ‘LOELS g/ly L

AN



A2/2 R1117

o

P

VCO ocut .eveessas
L2101 ssavsnsassa

R2102
OVCO in

F18V b iirenniss . Ol A s L R2101

TR2102 coussennnse TR101
TR2101

L5OL ..eveavnaans R504

From HARM, FILTERO T501

TP28 . ivvenenonren R506
From VCO
TP29
IC501

TR501

L5002 seescassnnsn
LOOP 1 out ......
TP30 .caesansssnns
+18V b tiieeenaes

L5073
R516
R514
T502

+/8V fa)
i

l

&
%) Tesgl
£ 2r73053 8

AILTER

FRON WRRH FILTER

WMMWWWWMM

my

i gl
78ns, 0

®asmy OlL4 (@ somy Four ~ 254 ®assv ®asy ®zsv



0

CIRCUIT DESCRIPTION VCXO, 1ST LOOP 2 MIXER AND LOGR 2 FILTER R111/

This unit contains the integrator and loop filter for loop 2, the voltage con-
trolled crystal oscillator (VCX0) and the first loop 2 mixer.

LOCOF 2 FILTER

" The integrator is built-up around IC601, the integration capacitor is C605.

R601 1is feeding current into the diode coupled Darlington pair in the phase
comparator MC4044 on the divider board in order to perform the 1,5V reference.
Output from the integrator pin 6 in IC60171 is feeding into the low-pass filter
R607, C607, R609 and C606 to filter out the 100 Hz ripple from the phase com-
parator, From the low-pass filter the control voltage is fed into the VCXO

via R615.

VCXO0

The VCXO is built-up around the FET T601. The oscillator is an ordinary Hartley
oscillator with a crystal in the feed-back path. The crystal is tuned with a
couple of varicaps. D601 and D602 to perform the voltage control of the fre-
quency. The output from the VCXO to second mixer is taken on the tap of the

coil L601.

A portion of the oscillator signal is taken from the source via R610 to the
first locp 2 mixer.

FIRST LOOP 2 MIXER

As mentioned above the VCXO signal is fed into the base of mixer transistor
T602 via R610, and 10 MHz from the TCXO appear to the same base via R619. Be-
cause of the big difference between the two oscillator frequencies and the
wanted output frequency the only filtering needed to filter out the wanted
mixing product is R621 and C616. The mixer transistor is feeding into the out-
put amplifier T603.

TEST CONDITIONS

Frequency selector : £ = 2.0005 MHz

Mode ‘ _ : A3J

Clarifier : Center position

Oscilloscope input : Passive probe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

® : Diode probe measurements
v TP : Testpoints
All voltage statements are typical

MODULE NO. 600Q

Ly 2/1y



P.D.2 (1.5V) in

OP.D.2 in

TP8
O VCX0 out

X601

D6OL

D602

L601

R611

T6OL
010 MHz in

R617

R621

TGOZ

T6073

LOOP 2 out

R620
]__

LiLLY 2/2v

e 2 doop “5) u utt&.ﬁ

—~{
_— ) T—

y
&

@ JomV

Y
u
]
..
el
|
<

h'l
F]
<
g
EY

®zsv0

3

@ S

LM 3064

Logp & - Fiffer

VCXO0,1st.LOOP2MIX. and LOOP2 FILTER

FEE] gy

0958 (|

edd

W ASP )BT



CIRCUIT DESCRIPTION CLARIFIER AND 2ZND LOOP 2 MIXER R1117

This unit contains the clarifier AF oscillator, 2nd LOCP 2 mixer and a low-
pass filter.

AF OSCILLATOR

The AF oscillator consists of the transistor T701 and the tuned circuit L7071,
C702, C703 and the clarifier control capacitor C2001. The nominal frequency is
7 kHz (clarifier to center pos.).

2ND LOCP 2 MIXER

From the collector of T701 the signal is fed to the base of the 2nd loop 2
mixer T702, where it is subtracted from the other injection signal, having a
nominal frequency range from 8.1 kHz to 9.0 kHz (clarifier to center pos.).

LOW-PASS FILTER

The mixed signal on the collector of T702 is fed to a sixth order active low-
pass filter with a cut-off frequency of 3.5 kHz, and thus allows the diffe-~
rence frequency to pass through. The nominal output freguency range is 1.1
kHz - 2.0 kHz. The filter is built up around IC701 and ICT702. The output
frequency is fed to the programmable divider on the DIVIDER-UNIT.

TEST CONDITIONS

Frequency selector : T = 2.0005 MHz

Mode 1 A3J

Clarifier : Center position

Oscilloscope input : Passive probe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

(® : Diode probe measurements
TP : Testpoints
All voltage statements are typical
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CIRCUIT DESCRIPTION COIL SECTIONS R1117

1.6 - 4 MHz COIL SECTION

This section consists of three capacitive coupled and permeability tuned
band-pass filters.

The aerial signal enters the coil section through the aerial trimming capa-
citor C801, which is a part of the tuning capacitor for L901, and leaves the

filter at the impedance transformer C910 and C911. The two reverse biased dio-
des D901 and D902 are a part of the aerial coll protection circuit.

4 -6 -8 - 12 - 16 - 22 MHz COIL SECTIONS

These sections consists of three capacitive coupled and capacitive tuned
band-pass filters.

The aerial signal enters the coil section at an inductive impedance transfor-
mer and leaves the filter at another inductive impedance transformer.

The two reverse biased diodes at the input coils are a part of the aerial
coil protection circuit.
2182 - 25 MHz COIL SECTIONS

These sections consists of three capacitive coupled fixed tuned band-pass
filters.

The aerial signal enters the 2182 kHz coil section through the aerial trim-
ming capacitor C802, which is a part of the tuning capacitor for L1001 and
leaves the filter at the impedance transformer L1003 and L1004,

The two reverse biased diodes D1001 and D1002 are a part of the aerial coil
protection circuit.

The signal-flow. in the 25 MHz coil section is exactly as in the 4 - 6 - 8 -
12 - 16 - 22 MHz coil sections.
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CIRCUIT DESCRIPTION 1ST MIXER AND 2ND MIXER R1117

This unit contains the aerial input switching diodes, the first mixer, the
first IF selectivity and the second mixer.

1ST MIXER

From the coil sections the signal is fed to the balanced transformer TR1401
and via the impedance step-up transformers TR1402 and TR1403 to the balanced
FET mixer T1401 and T1402., The first local oscillator signal from the VCO
BUFFER is fed into the sources of the FET's., The difference frequency on the
drains of the FET's is filtered out in the tuned circuit TR1404 and C1405.

18T IF SELECTIVITY

The tuned transformer TR1404 ensures the proper generator impedance for the
crystal filter TL1401. The center frequency of the filter is 10,6085 MHz.
The tuned circuit L1401 and C1409 in conjunction with R1407 ensures the pro-
per load impedance for the crystal filter and improves the far away attenua-
tion of the filter,

2ND MIXER

From the crystal filter the signal is fed to the gate of the second mixer
T1403, which is an unbalanced FET mixer. The second localoscillator signal
from the VCX0, 1st LOOP 2 MIXER and LOOP 2 FILTER is fed into the source of
the FET. The difference frequency at the drain of the FET is filfered out in
the IF FILTERS,

TEST CONDITIONS

Frequency selector : 1A (f = 2.0005 MHz)
Oscilloscope input : Passive probe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

® : Diode probe measurements
TP : Testpoints
A1l voltage statements are typical

MODULE NO. 1400
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CIRCUIT DESCRIPTION IF FILTERS R1117

This unit containg the AM filter, the SSBE filter and the first 600 kHz ampli-
fier.

The high order AM filter FL1502 ensures the necessary AM selectivity (adja-
cent channel selectivity etc,).

The high order 338 filter FL1501 ensures the necessary 3SB selectivity (car-
rier rejection, adjacent channel selectivity etc.).

The FETs T1501 and T150Z are the first 600 kHz tuned amplifier stages. The
tuned circult is located on the IF AMPLIFIER, DETECTOR AND AGC circuit board.

The switching-in and -out takes place by means of the switching diodes D1501,
D3502 and the FETs T1501 and T1502.

The center frequency of the second IF is 600 kHz.

TEST CONDITIONS

Mode : A3J (A3H)
Oscilloscope input : Passive probe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

All voltage statements are typical

MODULE NO. 1500
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CIRCUIT DESCRIPTION IF AMPLIFIER, DETECTOR AND AGC

Thig unit contains the 600 kHz IF amplifier, the AM- and 53B detectors and
the AM and SS5B AGC system.

IF AMPLIFIER

The TF signal from the IF FILTERS enters the 600 kHz tuned circuit L1607,
C1601 and C1602, From a tap on L1607 the signal is fed to the gate of T1603,
where it is amplified. The load of T1603 consists of a 600 kHz fixed tunsd
circuit L1602, C1609% and C1610.

From the drain of T1603 the signal is fed to the gate of TI1606 where it is
amplified. The load of T1606 consists of a 600 kHz fixed tured circuit L1603,
C1616 and C1617. Diodes D1607 and D1602 are an amplitude limiter circult.

From the drain of T1606 the signal is fed to the base of the untuned ampli-
fier T1612.

From the collector of T1612 the signal is fed to the base of the tuned ampli-
fier T1615D, The tuned circuit consists of L1605, C1630 and C1633.

DETECTOR

From L1605 the signal is fed to the bases of T1615A and T16158, which are an
envelope transistor detector. In the SSB mode, a carrier reinjection signal
is added to the IF signal via T1615C and L1605 in such a way that the modula-
tion present is kept low, approx. 17% in the resulting A3H signal, to ensure
low detector distortion,

AGC SYSTEM

The control of the amplification is carried out by reducing the load impe-
dance of the three tuned amplifier stages, by means of the transistors T1601,
T1604 and T1607. By increasing current in the above mentioned transistors,
the load impedance of the tuned amplifier stages decreases, thus decreasing
the voltage gain. The AGC voltage is fed te T1601, T1604 and T1607 from Ci615
via the emitter follower T1605.

A3H (AM) MODE

The information to the AGC system isg taken out at the emitter of TI1615D amd

fed to the emitter f{ollower T1611 and via C1623 to the peak-peak detector
congisting of D1606 and TI1610. At the same time TI1610 acts zas a DC amplifier
with the ripple [ilfer R1630, C1620. The signal is then féd to another emitter
follower T1609. From the emitter the signal is fed to the capacitor C1615, thus
feeding the AGC voltage to the transistors TI1601, T1604 and T1607.

The resistors R1623, R1631, the transistor T1613 and the diode D1604 is the
discharge path., In the AZH mode T1614 is off and T1605 is inactive.

MODULE NO. 1600
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A2/2 R1117

A3J (SSB)} MODE
Charge of C1615:

As in the A3H mode the signal is taken out at the emitter of T1615D and passed
through T1611, T1610, T1609 and R1624 to C1615.

At the same time C1629 is charged to 4.7 Volt via T1608 and R1617, and thus
giving a reference voltage for the hang AGC system. In the A3J mode the tran~
sistor T1614 is ON and thus the transistor T1613 is off, This means that the
base of T1614 has a DC level of 1.4 Volt.

Discharge of C1615:

When the IF signal disappears the only discharge path for C1615 is via the
base of the emitter follower T1605 as T1613 is off. At the same time the dis-
charge of C1629 via R1655, T1614 and D1604 starts. When the voltage across
C1629 is so low that T1614 goes of £, T1613 goes ON ard discharges C1615 via
R1631 and R1624.

Remaining functions of the unit:

The transistor T1602 is the emitter follower for the AGC meter.

The AGC on/coff function is performed by short-circuiting R1619 arnd C1615.

The MGC function is performed by means of the voltage divider R1616, R2001
(RF-GAIN), R2002, R1608, R1609 and R1610.

TEST CONDITIONS

Frequency selector : = 4,2000 MHz
Mode 1 A3J (A3H)
Clarifier 7 : Center position
HF input : 1 mV EMF/50 ohm
AGC : ON

RF gain : Maximum

Front end tuned to max. meter reading

Oscilloscope input : Passive prbbe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

(® : Diode pfobe measurements

TP :; Testpoints ‘

All voltage statements are typical
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CIRCUIT DESCRIPTION AUDIO AMPLIFIER UNIT

This unit contains the AF preamplifier, the active low-pass filter, the O dBm
Tixed AF output amplifier and the AF power amplifier,

AF PREAMPLIFIERS AND LOW-PASS FILTER

. The AF signal from the detector is amplified in the operational amplifier
'IC1707d and fed to the fifth order active low-pass filter with a cut—off fre-
quency of 2.9 kHz. The active filter is built-up around the operational ampli-
fiers IC1701b and IC1701c. The signal is then fed to the O dBm fixed AF output
amplifier IC1701a. The output from this enters the output transformer T1801

on the INPUT FILTER circuit board,

A¥ POWER AMPLIFTER

From the output of the active filter the signal is fed to the AF-GAIN (R2003),
and from there to the input terminal, pin 8 of IC1702.

The integrated AF power amplifier IC1702 has two built-in protection facilities,
namely output current limiter and thermal shut-down, which means that the out-
put amplifier cannot be destroyed by overload.

From the output terminal, pin 12, the signal is fed to the loudspeaker and the
voltage divider for headphones output.

Ll 2/Ly

TEST CONDITIONS

Frequency selector : § = 4,2000 MHz
Mode : A3J (A3H)
Clarifier : Center position
'HF input : 1 mV EMF/50 ohm
AGC : ON

RF gain ¢ Maximum

Front end tuned'to max. meter reading

Oscilloscope input :.Passive probe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

® : Diode probe measurements

TP : Testpoints '

All voltage statements are typical

MODULE NO. 1700



Az/2 R11T

A3J (SSB) MODE
Charge of C1615:

As in the A3H mode the signal is taken out at the emitter of T1615D and passed
through T1611, T1610, T1609 and R1624 to C1615.

At the same time C1629 is charged to 4.7 Volt via T1608 and R1617, and thus
giving a reference voltage for the hang AGC system. In the A3J mode the tran-
sistor T1614 is ON and thus the transistor T1613 is off. This means that the
base of T1614 has a DC level of 1.4 Volt.

Discharge of C1615:

Whnen the IF signal disappears the only discharge path for C1615 is via the
base of the emitter follower T1605 as T1613 is off. At the same time the dis-
charge of C1629 via R1655, T1614 and D1604 starts, When the voltage across
C1629 is so low that T1614 goes off, T1613 goes ON and discharges C1615 via
R1631 and R1624.

Remaining functions of the unit:

The transistor T1602 is the emitter follower for the AGC meter.

The AGC on/off function is performed by short-circuiting R1619 and C1615.

The MGC function is performed by means of the voltage divider R1616, R2001
(RF-GAIN), R2002, R1608, R1609 and R1610.

TEST CONDITIONS

Freguency selector : = 4.2000 MHz
Mode : A3J (A3H)
Clarifier _ : Center position
HEF input ;1 mV EMF/50 ohm
AGC : ON

RF gain : Maximum

Front end tuned to max. meter reading

Oscilloscope input : Passive pr’dbe 10 Mohm//11 pF
DC voltmeter input : 10 Mohm

@® : Diode pfobe measurements

TP : Testpoints ‘

A1l voltage statements are typical
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CIRCUIT DESCRIPTION VCO BUFFER R1117

This unit contains the VCO buffer amplifier.

The signal from the VCO-UNIT enters the gate of the FET amplifier T2101 via
the impedance step-up transformer TRZ2101. To ensure correct load impedance
of the VCO amplifier TR2101 is loaded with R2101.

On the drain of T2101 is an impedance step-down transformator TR2102 and a
frequency response compensation circuit L2101 and R2104.

The buffer stage is temperature compensated by means of RZ2103.

TEST CONDITIONS

Frequency selector ;1A (f = 2.0005 MHz)
Oscilloscope input : Passive probe 10 Mohm//17 pF
DC voltmeter input : 10 Mohm

® : Diode probe measurements
TP : Testpoints
A1l voltage statements are typical
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CIRCUIT DESCRIPTION BASE PRINT R1117

This PCB contains the MHz switch, the 2182 kbz shift relay and the aerial tu-
ning capacitors,

The MHz switch 3801 selects the VCO, HARMONIC FILTER and COIL SECTION in que-
stion. The 2132 kHz shift relay selects the proper VCO, HARMONIC FILTER and the
fixed tuned 2182 kHz aerial coil section,

The capacitor C801 is the C.T. band aerial tuning capacitor and CB02 is the
2182 kHz aerial tuning capacitor.
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CIRCUIT DESCRIPTION AERIAL SWITCH R1117

This unit contains the simplex relay and the noise generator.

The aerdial signal enters the BASE PRINT via R1901 and RE1904. The resistor
R1902 and the neon bulb GL1901 are a part of the aerial coil protection cip-
cuit,

The relay RE1901 is the simplex relay, which short-circuits the aerial ard
blocks the IF amplifier in the simplex mode when the transmitter is keyed.

The relays RE1902 and RE1903 have the same functions as RE1901 in the telex
mode,

The zenerdicde D1901 generates white noise when the relay RE1904 1s activated.
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