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Diagrams Drawing number
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1.

BETJENING AF OFFENTLIG BILTELEFON,

.

VOLUMEN

KANAL v SQUELCH )

TALE OPRING ap radiotelefon UDKALD RFBR )

Tend for apparatet ved at trykke pa knappen "Afbr.".

Gron lampe lyser. Lys i kanal valger (+ evt. display).

2. Opkald
Stil kanalvelgeren pd den onskede kaldekanal og tryk pd

3.

knappen "opring". Opkaldstonen sendes nu automatisk i

Cae.

1 sek., hvid lampe lyser og et nyt opkald kan ferst

foretages

efter 10 sek.

Centralen svarer, kanalvaelgeren drejes hen pd& den opgivne

kanal.

Samtalen fgores enten ved anvendelse af mikrotelefonens

tast eller apparatets tastknap mrk. "Tale". Den rgde

lampe indikerer tast.

Ndr samtalen er slut, trykkes p& knappen "opring'", og

kanalvalgeren stilles tilbage pd kaldekanalen.

Lytte/vente position

Kanalvelgeren stilles pd kaldekanalen. Knappen "udkald"

trykkes ind, hvorved hojtaleren blokeres. Sdvel tale-

tast som oprings-tast er nu blokeret, evt.display er sluk-

ket og den gule lampe lyser.

76188-4E?2
Side 1



4.

Modtagelse af et opkald.

Ved modtagelse af et opkald afgives en akustisk alarm
via hgjttaleren (varighed 1-2 sek.). Den gule lampe
blinker, og en evt. tilsluttet extern alarm gar i funk-
tion. Den gule lampe vedbliver at blinke, og apparatets
tast er stadig blokeret.

Besvarelse af et opkald.

Ved bevarelse af et opkald betjenes fgrst knappen "ud-
kald". Herved slukkes den blinkende gule lampe og evt.
display t®nder. Hojttaleren kobles til, og tastbloke-
ringen ophaves. Med anvendelse af apparatet tast mrk.
"Tale", eller mikrotelefonens tast, besvares opkaldet.
Kanalvzlgeren stilles pd den opgivne samtalekanal, og
samtalen kan fores. Samtalen afsluttes med et tryk pa

knappen "opring!.

Opkald fra lytte-/venteposition.

Apparatet star i venteposition, dvs. gul lampe lyser
og evt. display er slukket. Hgjttaler og samtlige tast-

funktioner er blokeret.

Knappen '"udkald" betjenes, hvorved den gule lampe slukker,

evt.display tender,hgjttaleren kobles til, og tastblok-
eringen ophzves.

Opkaldet foretages som under pkt. 2.

Det bemmrkes, at et opkald ikke kan foretages, medmin-
dre hgpjttaleren forst er i funktion for kontrollytning
af kaldekanal.

76188-4E2
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Technical description for AP 2000 UHF

RECEIVER ( FIG. 1)

Aerial Switch dwg. no.75624-4E2
(for sets with ext. PA see dwg. no. 75627-4E2)
The aerial switch is made by a relay, while TR 1 D 1 and D 2

makes a forward power sensing circuit for the transmitter.

This circuit is used for power regulation.

RF-amplifier and lst mixer (75476-4E2)

The RF-amplifier consists of a bipolar transistor with several
tuned circuits, of this 4 helicoils, to give the necessary selec-
tivity. This first mixer converts the RF-signal 406-432 MHz or
450-470 MHz to 21,4 MHz with an oscillator injection of 427,4-453,4
MHz fespective 471,4-491,4 MHz on the gate. Matching of the mixer
output impedance to the crystal filter is made by the tuned cir-
cuit L 6.

21,4 MHz and 455 kHz IF (75076-3E2)
The 21,4 MHz crystal filter is followed by a dual-gate Mos—-amp-

lifier which gives approximately 20 dB gain. This stage is follo-
wed by the second mixer which converts 21,4 MHz to the low IF 455
kHz. The second mixer consists of an integrated doublebalanced
transistor mixer, in which one section is used as the crystal osc-
illator. An emitter follower with some RC low-pass sections feeds
the signal to IC 2, which is an integrated high gain amplifier/
limiter and quadrature detector. The coil L 4 is the detector pha-

se shift network. AF output is supplied by the emitter follower Q 3.

AF-amplifier, squelch and key circuit (75017-3E2)

The AF-signal goes through an amplifier stage Q 6 to the volume
control circuit. Here, the diodes D 1, D 2 and D 3 act as an
electronic attenuator regulated by the diode current. This cir-
cuit is also used for external AF-blocking and squelch. An inte-
grated AF output amplifier is used for the 3 W loudspeaker output

and here the feedback-capacitors C 6 and C 7 produce the deemphasis.

76085-4E2
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For the handset earpiece Q 4 and Q 5 gives the amplification. The
squelch circuit consists of an 8 kHz tuned amplifier Q 3 followed
by a detector D 11 and D 12. With increasing noise level on the
AF-input the voltage on the negative side on C 19 will decrease
from + 5 V. Getting lower than the squelch reg. voltage on point

7, the amplifier IC 2 switches over to an output voltage of + 5 V
and thus blocking the AF-output through the volume control circuit.
In the key control circuit Q 1 and Q 2 goes ON when the button in
the handset connects point 11 to chassis, thus producing + 12 V

on point 14. A positive voltage applied on point 10 will inhibit

this function.

TRANSMITTER ( FIG. 2)

Transmitter mixer and amplifier (75511-4E2)

Because the VCO has a frequency 21,4 MHz higher than the operating
Rx-frequency this is fed to the transmitter mixer and converted
to the desired transmitting frequency. For simplex operation the
necessary 21,4 MHz signal comes from a vombined crystal oscillator/
doubler (75628-3E2). Thus the crystal will be 10,7 MHz. For good
suppression of VCO - and 21,4 MHz injection the Tx-mixer is a bal-
anced transistor type. The two amplifier stages Q 3 and Q 4 give
further suppression of unwanted sidebands and necessary amplifica-

tion to reach an output of approx. 30 mW.

6-10 W power amplifier (75510-4E2)

This power amplifier consists of three stages Q 1, Q 2 and Q 3,

where the output level can be regqulated by varying the supply vol-
tage for Q 1 and Q 2. The regulation voltage is taken, from the

forward power sensing circuit. Situated on print board B 58 C 1.

10-25 W PA-stage (75627-4E2)

This amplifier consists of one stage Q 1, and is driven from the

6-10 W amplifier. The output of Q 1 goes through a forward power-
sensing circuit to the aerial switch. The output is adjustable
with R 2.

76085-4E2
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Output power stabilizing (76325-4E2) and (75622-4E2)

From the power-sensing a DC voltage proportional to the forward

power is led to an amplifier. Here it is compared to a zener-
voltage, and if it 1s greater than this threshold level, the
amplifier IC 1 will give a lower output voltage for the supply of
Q 1 and Q 24(75510-4E2), thus reducing the drive level. This

will act in the following manner:

For low supply voltage (~11 V) the output power will increase
with increasing supply voltage, and when the output reaches the
desired value it will be constant for further increase in the sup-
ply voltage. The output level for supply voltages greater than
approx. 13 V is adjustable with R 2 on print board B 59 for power
outputs between 10-25 W and R 1 on print board B 57 for power
outputs between 6-10 W. Note that the oscillator for Tx-mixer,

the transmitter mixer and amplifier, and sense amplifier have
keyed supply lines, while the final transistor in the 6-10 W stage
and the 10-25 W stage are supplied independent of the key.

Aerial filter (75623-4E2)

The aerial filter is a low-pass filter for suppression of the

harmonics from the transmitter.

Modulation amplifier (75018-3E2)

The modulation amplifier has a preamplifier Q 1 for the most sen-

sitive input (input 1). Using the less sensitive input 2, the

Mic. switch terminal shall have + 5 V so that Q 1 will be block-
ed via D 3. D 4 will be conducting and feed the AF-signal to IC 1.
For selective tone transmission the tone Tx input i1s used while

Q 1 is blocked via D 2. D 5 is used for blocking of the modulation
amplifier while receiving in simplex mode. IC 1 and the first
part if IC 2 work as a compressor/amplifier to limit the maximum
output AF-voltage. When using a variable gain type amplifier as
IC1l it is possible to avoid the distortion for high AF-levels,
which occurs in a conventional clipper-circuit. The other ampli-
fier in IC 2 is used as a 3 kHz active low-pass filter. A tuning

diode in the VCO is used for modulation.

76085-4E2
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FREQUENCY SYNTHESIZER CIRCUIT

Basic phase lock loop operation

A simple phase locked loop consists of 3 elements, a phase

comparator, a filter and the VCO (Fig. 1).

;iegfr?roelnce Phase 8, | Phase-frequency V4 o LP-filter

freq. R comparator
PhaseB,

Voltage controlled Vo

led oscillator )
freq. F,
4o VCOo
Fig.1 Basic_phase locked loop.

Phase—-frequency comparator

If the VCO-frequency FO= Fr’ the comparator gives out a DC-level
proportional to the phase difference between F_ and F_ (Fig. 2).
We have V.= le(@r— QO) where K, is a constant. When there is a

1 1
frequency difference between FO and Fr’ Vl will be low for FO

greater than Fr and high for FO less than Fr'

Voltage controlled oscillator

This can be a LC-oscillator whose frequency is controlled with a
varicap. FO= K2 X Vl where K2 is a constant.
LP-filter

This filter removes the ripple on V. (Fig. 2) and determines the

1
dynamic behaviour (stability, step response) of the loop.

Let us consider a situation where the loop is out of lock and

77229-4E2
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FO is greater than Fr’ The comparator output voltage Vl will
contain the normal ripple with frequency Fr and a beat note,

but the mean DC level (= v, after the filter) will be low

(Fig. 2 ).« Thus the VCO frequency will decrease and at the time
Foreaches Fr the loop will go in lock. Now Foz Fr and the phase
difference will assume a level for V2 sufficient to hold the VCO
frequency in lock with Fr' If the tuning of the VCO is changed
(such as by varying the value of the tuning capacitor) the fre-
quency Fofrom the VCO will attempt to change. This will result
in a change in phase angle between FO and Fr, resuling in a

change in DC-level of V., which will act to maintain frequency

1
lock. In this way tuning of the VCO will change the ripple and
the DC-level on Vl but as long as lock is maintained Fo will be

equal Fr'

A multichannel synthesizer (Fig. 3)

Phase - freq. Loop
) VCO >
FI" Comp_ fllter
Fo Fyco
Programmable P Synth.
divider N mixer

LT LD

code for division ratio N

mix

_Fg.3 Synthesizer loop

To build a multichannel synthesizer we have to add some more

components (Fig. 3 ) but the basic function is the same. Here

\ the VCO frequency 1is converted to a lower frequency FC suitable

77229-4E2
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for the digital divder. Fc= Fvco_ Fmix (1). When the loop is
in lock the incoming frequencies Fr and Fo are equal, but they
can have a phase difference. FO= Fr (2). The programmable divider
divides frequency FC with a number N, which can be selected by a
‘binary code. F=NxF_ (3).
Combining equations (1), (2) and (3) give

F =F . +NxF_ (4).

vco mix r
By changing the division ratio N we can get lot of VCO-frequen-
cies with the spacing Fr, and the stability depends only on
F . and F_ which can be crystal oscillators.

mix r

The synthesizer circuit in AP 2000 (Fig. 4)

Synthesizer logic (75062-3E2 25 kHz and 77201-3E2 20 kHz)
The 25 (20) kHz reference frequency is produced by dividing a 400
(320) kHz crystal oscillator (X 1 and Q 4) by 16 in the counter IC6,

The output signal to the programmable divider is amplified in

Q 1 and Q 2, while the two gates from IC 1 shape the waveform to
narrow pulses. IC 2 and IC 3 form the programmable divider, where
the division ratio N is the binary .number on the eight channel
code lines. The numbers on the codes lines correspond to the
binary value of each line. In this way a division ratio N = 168

will have a channel code:

Number on code line 128 64 32 16 8 4 2 1
Binary value 128 64 32 16 8 4 2 1
Code for N = 168 1 0 1 O 1 o o o

where O means O V and 1 means + 5 V.
The two cascaded counters IC 2 and IC 3 count down from 168.
When the counters reach zero a borrow pulse 1s generated and
used to preset the number 168, thus starting a new count cycle.
The very narrow borrow pulses with a repetition rate of 25 (20)
kHz are used as input to the frequency-phase comparator IC 4.

The comparator output voltage V., (Fig.2) can be seen on a test

1
point TP 1. To suppress the 25 (20) kHz ripple on the compara-
tor output voltage Q 3 is connected as an active lowpass filter

IC 5 is for DC-amplification.

77229-4E2
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Voltage controlled oscillator (76024-3E2)

The transistor Q 2 is used to switch between two loop filters.

When Q 2 is 'ON' the slow filter R 1, R 3 and C 15 are in func-
tion while R 1, R 2 and C 16 give the loop a fast step response
for Q 2 '"OFF'. The fast loop filter is only used in connection
with automatic channel scanning. Diode D 2 is used to clamp the
control voltage thus preventing too great VCO frequency excur-
sions when the loop is out of lock. The frequency of oscillator
Q 1 is controlled by tuning diode D 3 while diode D 4 is for
modulation. To avoilid excessive loading of the oscillator it is
fallowed by a wideband bufferstage Q 3. Transistors Q 4 to Q 6

make the three output multipliers with tuned collector circuits.

Synthesizer mixer ( 75628-3E2)

In the synthesizer mixer Q 1 and Q 3 act as a combined crystal

oscillator/doubler. Since the crystal frequency is about 20 MHz
and the tuned circuits L 1 and L 2 are tuned to the second har-
monic of the 40 MHz collector frequency, the input frequency to
the mixer Q 4 is about 80 MHz. The VCO-signal goes through the
dual gate Mos-transistor buffer Q 2 which gives high backward
isolation but no amplification. Reaching the base of Q 4 the VCO-
signal is mixed with the sixth harmonic of the 80 MHz to give an
output signal of 3,2 - 5,2 (2,56 - 4,56) MHz. L 5 and L 6 are part
of a 10 MHz low-pass filter connected to the amplifier stage Q 7.

Channel code

From the blockschematic of the synthesizer circuit (Fig. 4)

we have:

Fvco= 24 FX + N x 0,025 (0,020) MHz where 128 N 208.
The VCO frequency lies 21,4 MHz above the receiver frequency
leading to:

Reciever frequency F_ = 24 F_ + N x 0,025 (0,020) - 21,4 MHz (5)
Here N is the division ratio and FX is the synthesizer mixer
crystal. F, is found from the drawings 75499-4E2, 75500-4E2
and 76132-4E2. For a single channel set you can choose between
two standard crystals beeing equally good. Considering a multi-
channel set, in most cases only one standard crystal will fit

the desired frequency range.

77229-4E2
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l. Computation. examble of the receiver frequency for 25 kHz set:

Known is: Crystal frequency Fx and channel code.
Example: FX = 19,675 MHz

Code: 1 0O O 1 o o 1 1
Division ratio N = 128 + 16 + 2 + 1 = 147
Using equation (5):

Fsz 24 x 19,675 +(147 x 0,025)- 21,4 = 454,475
- MHz

2. Computation of the channel code:

Known is: Crystal frequency FX and desired receiver
frequency FRx'
Rearranging equation (5) gives
FRX— 24 FX + 21,4
N= 0,025
Example: FX = 19,675 MHz, FX = 455,625 MHz

N =(455,625 - 24 x 19,675 + 21,4)/0,025 = 193

N =128 + 64 + O + O + O + O + O } 1
Channel code 1 1 O ) O 0 O 1

NOTE: Because of the special synthesizer oscillator circuit, it has
been necessary to specify the crystal X1 with a parallel capacity of
15pF. If you use a crystal specified with 3O0pF parallel capacity, the
frequency should be about 250 ppm lower than the standard frequency
given on the drawings 75499-4E2, 75500-4E2, and 76312-4E2.

Exactly the same procedure is used when the set is intended for 20
kHz channel spacing. ,

The synthesizer mixer x-tal for 20 kHz spacing is found on the dwg.:

77105-4E2, 77106-4E2, 77107-4E2, 77194-4E2, 77195-4E2 and 77196-4E2.

77229-4E2
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Frekvenser og koder for UHF offentlig biltelefon

med frontsektion nr. 19.
Synthesemixerkrystal: MHz 20,04896 Spec. AP 25
Sendermixerkrystal MHz 15,7 Spec. AP 22
Kanal|Modt. Sender Kode f.kanalv. Delefh. Kanalkode Prom
nr. MHz MHz 8421 8421 N 128 64 32 16 8 4 2 1| inp.
01 463,000| 453,000 O 0O O 001 129 10 OO0 00O 1l 01
02 463,025]| 453,025 O00O0 0010 130 10 OO0 0010 02
03 463,0501 453,050 O00O0 0011 131 10 OO0 0011 o3
04 463,0751453,075 0000 0100 132 10 OO0 O1O0O0| 04
05 463,100] 453,100 O0OO0O0 0101 133 10 OO0 0101 05
06 463,125|1453,125 O0O0O0O 0110 134 10 OO0 0110 06
07 463,150| 453,150 O00O0O 0111 135 10 OO0 0111 07
08 463,175|1453,175 OO0OO0OO0 10O0O0 136 10 OO0 100 0] 08
09 463,200| 453,200 O00OO0 1001 137 10 OO0 1001 09
10 463,225|453,225 O00O1l 00O0O 138 10 OO0 1010| 16
11 463,250 453,250 O001l 00O01 139 10 OO0 1011 17
12 463,2751453,275 O00O1 0010 140 10 OO0 1100 18
13 463,300|453, 300 O00O1l 0011 141 10 00 110 1| 19
14 463,325(453,325 O00O1l 0100 142 10 OO0 1110 20
15 [463,350[453,350| 0001 01O 1| 143 10 00 111121
16 463,375]1453,375 Oo001 0110 144 10 O1l OO0OO0O0] 22
17 463,400(453,400 O001l 0111 145 10 O1 O0O0O0 1f 23
18 463,425(453,425 O0OO0O1 100O0 l46 10 Ol O0O01O0| 24
19 463,450(453,450 O001l 1001 147 10 O1l 001 1| 25
20 463,475(453,475 O010 00O0O 148 10 Ol O010 0| 32
21 463,500(453,500 O010 O00O01 149 10 O1 010 1| 33
22 463,525(1453,525 0O010 0010 150 10 O1 O0110| 34
23 463,550(|453,550 0010 0011 151 10 01l 0111 35
24 463,5751453,575 O010 01060 152 10 O1 100 0| 36
25 463,600(453, 600 O010 0101 153 10 O1 100 1| 37
26 463,625(453,625 O010 0110 154 10 01 101O0| 38
27 463,650(453,650 O010 0111 155 10 01 1011 39
28 463,6751453,675 O010 1000 156 10 O1 110O0| 40
29 463, 700[453, 700 O010 1001 157 10 01l 1101 41
30 463, 725|453, 725 0011 0000 158 10 O1l 11 10| 48

77115-4E2
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IKanal Modt. Sender Kode f. kanalv. Deldfh. Kanalkode Prom
nre. MHz MHz 8 421 8 4 21 N 128 64 32 16 8 4 2 1|inp.
lV3l 463,750 | 453,750 0 O 1 1 O 0 O 1| 159 10 01 111 1| 49
32 463,775 | 453,775 0 0 1 1 O 0 1 O] 160 10 1 0 OO0 O0O0of 50
33 463,800 | 453,800 0 0 1 1 0011 161 10 10 O0O0O0OT1f 51
l~34 463,825 | 453,825 0 0 1 1 O 1 0 Q| 162 10 10 O0O01O0| 52
35 463,850 | 453,850 0 O 1 1 010 1] 163 10 10 OO0 11| 53
l 36 463,875 | 453,875 0 0 11 01 10| 164 10 10 O0O1lO0OO0O| 54
37 463,900 | 453,900 0 O 1 1 011 1| 165 10 10 0101 55
1‘38 463,925 | 453,925 0 0 1 1 1 0 0 O] 166 10 1 0 O0110| 56
39 463,950 | 453,950 0 0 1 1 1 00 1] 167 10 10 0111 57
l 40 463,975 | 453,975 0 1 0 O O O O Of 168 10 10 10O0O0O| 64
41 464,000 | 454,000f1 0 1 O © O 0 0 1] 169 10 10 100 1] 65
42 464,025 | 454,025 0 1 0 0. O O 1 O 170 10 10 1010| 66
l 43 464,050 | 454,050 0 1 0 © 001 1] 171 10 10 1011 67
44 464,075 | 454,075 0 1 O © 01 00| 172 10 10 11O0O0| 68
1 45 464,100 | 454,100 O 1 O O 010 1 173 10 10 110 1| 69
46 464,125 | 454,125 0 1 © O 01 10| 174 10 10 1110 70
L 47 464,150 | 454,150 0 1 0 O 0111} 175 10 10 1111 71
48 464,175 | 454,175 0 1 O O 1 00 0] 176 10 11 OO0O0O0o| 72
49 464,200 | 454,200 0 1 0 O 100 1| 177 10 11 000 1] 73
1 50 464,225 | 454,225 0 1 0 1 O O O Of 178 10 11 O0O01O0| 80
51 464,250 | 454,250 0 1 0 1 00 o0 1| 179 10 11 0011} 81
L 52 464,275 | 454,275/ 0101 0 0 1 0| 180 10 11 0100| 82
53 464,300 | 454,300 0 1 0 1 001 1] 181 10 11 O0O101l| 83
1 54 464,325 | 454,325 0 1 0 1 O 1 O 0| 182 10 11 O011O0| 84
55 464,350 | 454,350 0 1 0 1 010 1| 183 10 11 0111 85
56 464,375 | 454,375 0 1 0 1 011 0O 184 10 11 1000 86
) 57 464,400 | 454,400 0 1 0 1 011 1| 185 10 11 100 1] 87
J 58 464,425 | 454,425 0 1 O 1 1 0 0 O] 186 10 11 1010 88
59 464,450 | 454,450 0 1 0 1 1 0 0 1| 187 10 11 1011 8%
60 464,475 | 454,475 0 1 1 O O O O O 188 10 11 110o0| 96
-+ 61 464,500 | 454,500 0 1 1 © O O O 1f 189 10 11 1101 97
62 464,525 | 454,525 0 1 1 O 0 01 0] 190 10 11 111 0| 98
1 63 464,550 | 454,550 0 1 1 O 0 01 1] 191 160 11 1111 99
64 464,575 | 454,575 0 1 1 O 01 0 O] 192 11 00 OO0 0] 100
1 65 464,600 | 454,600 | O 1 10 010 1l] 193 11 00 O0O0O0 1] 101
66 464,625 | 454,625 0 1 1 O 0110 194 11 OO0 0010 102
67 464,650 | 454,650 0 1 1 © 01 1 1] 195 11 00O 0011} 103
~ 68 | 464,675 | 454,675 0110 100 0] 196 11 00 0100| 104
L,69 464,700 | 454,700 0 1 1 O 1 00 1| 197 11 OO0 O1O0 1] 105
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Kanal Modt. . Sender Kode f.Kanalv. Delefh.. Kanalkode Prom
nr. MHz MHz 8421 84721 N 128 64 32-16 8 4 2 1l|inp.
70 464,725 | 454,725 101 11 O O OO 198 11 0 0110112

71 464,750 | 454,750 0111 O OO 1 199 11 OO0 011 1]113
72 464,775 | 454,775 101 11 OO 1O 200 11 OO0 1000|114

—173 464,800 | 454,800 {01 1 1 OO0 11 201 11 00O 100 1115

' 74 464,825 | 454,825 |01 11 010 0] 202 11 00 1010|116

| 75 464,850 | 454,850 0111 0101 203 11 OO0 1011|117

76 | 464,875 |1 454,875 10111 0110 204 11 00 110 0}118

| 77 464,900 | 454,900 |01 11 0111 205 11 OO0 1101|119
78 464,925 | 454,925 |10 1 11 1 00O 206 11 OO0 1110|120
79 464,950 | 454,950 10 1 11 1001 207 11 OO0 1111|121

80 464,975 | 454,975 |1 0 0O 0O O O O O 208 11 O1 OO0O0O0|128

Ved kodning af prom:
- De resterende prom input ord kodes ikke, hvorved apparatet er
Blokeret for kanaler OO 0og 8leceses99.
. Prom mzrkes med nr. 2.
77115-4E2
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8.1

DIVISION RATIO AND CHANNELCODE

The division ratio N corresponds to the 8 - bit

channel code in this way.

Bit number

64 32 16

128

Value of each bit

0 O O O O 1
128+ 64 + O + O+ O+ O+ O+ 1
Logic O = O Volts

channel code

Example:

N 193
Logic 1

+5 Volts.

Div.

A O~ 010410 1010010401010 1001010100 10~0~0+0
N OOAAO0OO0OA 1001001004110 0 1100 HH0O0O 100 HH0O0OA~O
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Funktionsbeskrivelse af 5-tonet modtager CCIR print B 60A

Indgangssignal:

Dekoderen modtager et signal bestdende af 5 toneimpulser. Et
opkald vil modtages korrekt, safremt den enkelte tones varig-
hed er steorre end 50 ms, og en eventuel pause mellem to toner
ikke overstiger 250 ms.

Funktion ved modtagelse af et "korrekt" opkald:

Opkaldets fogrste toneimpuls nar forstmrkeren A2 gennem det aktive
filter Al. Her forstmrkes signalet sd meget, at den selektive
kreds L1, C7 pavirkes med et firkantsignal (4 V pp) selv ved minimur
indgangssignal (50 mV) . Telleren IC3 er nulstillet, d.v.s. ben

3 er logisk 1, Q3 er "ON" og udtaget svarende til forste tone er
fastholt. Spzndingen over tonespolen bliver detekteret af tran-
sistoren Q2 og udgangene af NAl og NA2 bliver logisk O. I det
pjeblik indgangssignalet skifter til naste tone, falder spsndingen
pa TPl og udgangen af NA2 bliver logisk 1. Tazlleren IC3 gar et
trin frem , sdledes at det nu er Q4 som er "ON". Hermed er tone-
spolen igen i resonnans, spendingen pa TPl stiger og udgangen af
NA2 bliver logisk "O".

Sdledes fortsmttes indtil toneimpuls nr. 5 slutter, hvorved tzlle-
rens ben 1 bliver logisk 1. Schmitt-trigger NAl nulstiller tazlleren
sdledes at dekoderen er klar til at modtage et nyt opkald 250 ms
efter slutningen af sidste rigtige tone.

Indikering af opkald:

Et opkald indikeres med en alarmtone i hgjttaleren. Her bestemmer
NA3 i forbindelse med R21 og Cl4 varigheden af denne tone (ca. 1 sek
medens NA4 er oscillatoren (ca. 1000 Hz). Yderligere vil FF2 blive
resat sdledes at ben 13 pa IC6 er logisk 1 uanset hvad stillingen
var for opkaldet. FF1l bliver sat sdledes at ben 1 er logisk 1 og
ben 2 er logisk O. Herved starter blinkoscillatoren NA5 og tran-
sistoren Q10 gar "ON" for aktivering af en extern alarm. Gaten

NA6 sorger for at den selektive lampe blinker, og Qll og Ql2 holder
hgjttaleren og tastfunktionen blokeret. Ved betjening af apparatets
selektive knap kommer en positiv puls pa terminal nr. 4 hvorved

FFl og FF2 skifter stilling. Derved ophzves alle blokeringer og
indikatorlampen slukker. Et fornyet tryk pd den selektive knap

vil smtte FF1 til logisk O pd ben 1 og FF2 vil skifte stilling.
Herved tznder Q9 for den selektive lampe, og sdvel apparatets lav-
frekvensdel som senderdel blokeres.

Funktion ved modtagelse af et mangelfuldt/forkert opkald:

Hvis f.eks. opkaldets 2. toneimpuls har en forkert frekvens vil
tzlleren blive stdende med ben 2 pd logisk 1. Hverken denne tone-
impuls eller de fglgende vil give nogen spznding over tonespolen,
og efter 250 ms vil NAl sgrge for at nulstille tzlleren igen.
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Funktionsbeskrivelse af ltone sender med

timing for offentlig biltelefon print B 61A

Forsterkeren IC6 er koblet som en Wien-bro oscillator, hvis
frekvens kan finjusteres med R4. Transistoren Q2 afbryder signalets
vej til modulatorforstazrkeren ndr det ikke skal bruges. Kredsen

IC2 indeholder to monostabile multivibratorer. Den ene Cl5, R17 og
udgang ben 6 har en tid pa ca. 1 sek. medens den anden C18, C23,
R24 og udgang ben 9 giver tiden 10 sek.

En positiv puls pa terminal 8 starter begge multivibratorer og en
positiv spznding fra ben 6 taster senderen og lukker op for tonen
i 1 sek. I de fglgende 10 sek. blokerer den anden multivibrator
for fornyet tast.
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DUPLEXFILTER FOR UHF BAND 450 - 470 MHz.

DESCRIPTION:

This duplexfilter is of the bandreject type, using five.

capacitively tuned coaxial cavities.
The filter is combined of 2 cavities in the high frequency

side and 3 cavities in the low frequency side.

It is

specially built for The Public telephone service ( MTD )
453 - 463 MHz ) but may be used within the band 450 -

470 MHz when FTx <FRx.

The filter is supplied factory-tuned to the specified

frequencies.

TECHNICAL DATA.

MTD system mobile station:

Tx frequency range:

Rx frequency range:
Attenuation high frg. side
Attenuation low frqg. side
Insertion loss high frqg. side
Insertion loss low frg. side
Transmitter Power

Weight

453 - 455 MHz
463 - 465 MHz
min. 55 dB
min. 75 dB
max. 0,8 dB
max. 0,9 dB

max. 4o
2,7 kg

w
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Tuning instructions for AP 2000 UHF

1. Tuning of the synthesizer circuit

A.

Synthesizer oscillator

Connect a high input resistance DC-voltmeter to TP 1
on print board B 56. By tuning coils L1 and L2 to max.,
a reading of approx. 1,7 V should be obtained.

The coil L3 is later used for frequency adjustment.

Phase locked loop

If the set contains more than one channel, turn the

channel selector to a channel with frequency in the

middle of the used band. Check the channel code with

a voltmeter on points 1, 2, cceeececees.64, 128 on print

board B 17. Computation of the channel code is contained

in the technical description of the synthesizer circuit.

Note that there are three types of VCO's corresponding to the
following Rx-frequencies 406-432 MHz,432-450 MHz,450-470 MHz
check that the right type is used for the desired fre-

quency range. The marking is noted on the VCO-diagram.

Set the trimmers C24,C30 and C35 to the center position

and then connect a counter to point 5 (coaxcable). The

VCO should now be set to about the right frequency (with

C4). Connect a DC-voltmeter to TP 1 and tune C 24 to maxi-
mum reading ( about 1 VDC ). Move the voltmeter to point

2 on the VCO print board and an oscilloscope ( sensitivity

1 V/div.) to test point TP 1 on the logic print ( print

board B 17 ). Adjust the VCO trimmer until the loop goes

in lock. The loop is in lock when a stable 25 kHz ripple
sawtooth is appearing on the scope, and the voltage on

the voltmeter increases while turning the VCO trimmer
clockwise. Adjust the VCO so that the loop voltage 1is

3 V. This loop voltage corresponds to min. 25 (20) kHz ripple
on TP 1. Now when the loop is in lock a slight tuning of

C 24 should be done to control that the voltage on TP 1

still is maximum.

. 76103-4E2
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For multichannel sets, turn the channel selector to the
lowest and highest frequency and check that the loop still
goes in lock. Considering a set with the max. possible band-
width 2 MHz, the loop voltage shall lie between 2 and 4 V
going from the lowest channel to the highest in such a man-
ner that increasing voltage corresponds to increasing fre-

quency.

Rx-frequency.

Select the mid-frequency channel and connect a 500 MHz coun-
ter to the VCO-output point 5. The reading will be Rx-fre-
quency + 21,4 MHz and for fine tuning of the Rx-frequency,

use C 39 on synthesizer mixer print board B 56.

2. Tuning of the receiver.

A.

21,4 MHz and 455 kHz IF ( print board BOl ).

Connect a 21,4 MHz sweep generator (a lo,7 MHz sweep gene-

rator normally contains sufficient second harmonics to be
used on 21,4 MHz to point TP 2 on the RF and mixer print
board B 48 and the (DC) probe on point TP 1 on the IF print
board B Ol. Adjust L 6 (print B 48) and L 1 (print B 0Ol) for
minimum ripple. L 2 is tuned to max. amplitude while L 3 is
tuned to best possible symmetry. Use the lowest possible in-
put level to prevent limiting in the mixer. Connect the pro-
be to the AF output from the detector (a suitable point is
pin 1 on the ampl. print B 09) and adjust L 4 in the IF to

max. discriminator slope and the best linearity.

RF amplifier and mixer (print board B 48)

With the voltmeter on TP 1 (print board B 48) the capaci-
tors B 43 - C 35, B 48 - C 1lo and C 11 are adjusted to max.
deflection (approx. 2 V DC). With the signal generator con-
nected to the receiver input, C 20, L 1, L 2, L 3 and L 4

are now tuned to give optimum sensitivity.

AF-amplifier, squelch and key circuit (print board B 09).

Adjust the output level for the handset earpiece to 6o mV
with potmeter R 31. (3,5 kHz dev., 1 kHz modulation ).

76103-4E?2
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Alternative method for tuning of Rx front and IF

without a sweep generator
Adjust C 10 and C 18 as described under 'B'. Tune the

RF-signal generator either to 21,4 MHz or to the
receiving frequency and connect it to TP 2 in the RF-
amplifier. The horizontal deflection voltage from an
oscilloscope should be used to modulate (FM) the
signal generator.Now the IF can be tuned as previous-
ly described. By connecting the signal generator(tu-
ned to the receiving frequency) to the aerial input,
all the capacitors in the RF-amplifier and mixer can
be tuned to max. deflection with the probe on TP 1 in

the IF amplifier.

3. Tuning of the transmitter

A. Transmitter mixer and amplifier(print board B 46)

Turn the capacitors C 9 and C 17 to max. capacitance
and tune the helicoils L 4, L 5, L 7 and 1 8 to max.
frequency (screw up the four alignment screws). Remove
the VCO signal and connect a wattmeter (50 Q, 1 W ran-
ge) to pin 4, then key the transmitter. The 21,4 MHz*
injection to the transmitter mixer is tuned with L 1
(print B 46) to max. Dc-=voltage on TP 1 - approx.

0,4 V. If the Tx-mixer crystal is higher than 10,7 MHz,
the capacitor C 21 is removed. Reconnect the VCO sig-
nal and tune the capacitor C 30 on print B 43 to max.
DC-voltage on TP 1 print B 46 approx. 0,5 V. Decrease
the capacitance of C 9 slowly until the first time a
max. of about 0,4 VDC is indicated on TP 2. Now tune

L 4 until the voltage on TP 2 decreases. Move the volt-
meter to TP 3 and tune L 5 and L 4 to max. reading

approx. 0,55 VD Tune L 7 until a decrease in the rea-

ding on TP 3 iscseen. L 8 and L 7 should now be tuned to
max. DC-voltage on TP 4 approx. 0,75 V. C 17 can now be
tuned to max.output on the wattmeter. Finally a slight
tuning of C 9, L 4, L 5, L 7, L 8 and C 17 should be
done in order to get max. output power approx. 30mW.

* When F F (x-tal< 10,7 MHz) C 2 or C 21 have to
Tx Rx

be removed. -
76103-4E2
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B.

6~10 W PA-stage (print board B 45)

Turn the power regulation potmeter R 1 counterclockwise
to get the output power stabilization out of function.
Connect a wattmeter (50 Q, 10 W) to the test installation
output and set the supply voltage to 12,0 V. Now tune
c2, 5, C6, C 10, C 11, C 15 and C 16 to max. output
power. Then a fine adjustment of C 17 on the transmitter
amplifier print B O7 should be done. Finally the tuning
should be repeated once or twice.in order to get the max.
possible output power approx. 12 W. The potmeter R 1

on print board B 57 will adjust the output power for any

desired value between 6-10 W.

Transmitter fregquency

Connect a counter to the wattmeter and adjust the trans-
mitter frequency with the capacitor C 31 in the Tx-osc-

illator print board B 56.

10-25 W PA-stage (print board B 59 extern PA-stage)

Push the radio into the power éassette, connect the watt-
meter (50 Q, 25 W) and adjust C 1, C 2, C 8 and C 9 to
max. output power with a supply voltages of 12,0 V. In
crease the supply voltage to 13,6 V and turn the potmeter
R 2 on print B 59 clockwise until the power decreases to
the desired value. check the power regulation by vary-
ing the supply voltage from 10,8 V to 16,0 V. In the

case of 25 W set the output power may be a little less
than 25 W at supply voltages below 13,2 V, but for vol-
tages from 13,2 V and up the output power shall be held
constantly on 25 W.

Modulation amplifier (print board B 10)

Connect a modulation meter to the transmitter and a tone
generator to the microphone input 1. The generator

must have a low output impedance.

76103-4E2
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Turn the 3 potentiometers to centre position and set
the generator to 1000 Hz. With an input level of 20
mV, potmeter R 27 is adjusted to give I 5 kHz devia-
tion on the modulation meter. Decrease the input lev-
el to 2 mV and adjust potmeter R 3 to a deviation
of + 3 kHz. Repeat the procedure to check and fine
adjust R 27 and R 3 if necessary. If the station 1is
equipped with a handset, R 27 is adjusted to I 5 kHz
with an input level (1000 Hz) of 4 V. When the level
is decreased to 400 mV R 28 is set to give a devia-

tion of z 3 kHz.

76103-4E2
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Justering af 5-tonet tonemodtager CCIR
Print B 60A

Tonemodtagerens indgang forsynes med en spanding pa 100 mV med
frekvensen 1540 Hz (tone 6). Ledningen for tone nr. 1 loddes pa
tonespolens udtag nr. 6. Med udtagsspolens kerne og potentiometret
R9 justeres spa:ndingen pa TP 1, sdledes at tone 6 giver ca. 4,5V
DC medens tone 6 + 3% giver 1 V DC.

Herefter indstilles den gnskede kode ved at lodde ledningerne fra
Q3 -- Q7 pad spolens udtag. Her svarer udtag nr. 5 til tone 5 o.s.v.
medens udtag nr. 11 er repetitionstonen.

Alarmkredslegbene kan afpreves ved at smtte + 5V pa tazllerens ben 1.

Tonerzkke efter CCIR
Tone Frekvens

1124
1197
1275
1358
1446
1540
1640
1747
1860
1981
2110

HOWO-JO UL d wN H

=

rep.

Justering af ltonet tonesender med

timing for offentlig biltelefon print B 61A

Sat +5V pa TPl. Senderen er nu tastet, Q2 er aben og med R10 kan
frekvenssvinget justeres til+ 3,5 kHZ. Med en tzller pa frekvens-—
svingmeterets udgang justeres frekvensen ved hjzlp af R4 til 2400
Hz. Ledningen til TPl fjernes og tiaerne 1 sek. og 10 sek. kan
kontrolleres ved at se p& Ic 2's ben 6 og 11l. Min. oscillator
output (Ic 1 ben 6) ca. 150 mV.
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Alignment procedure.

UHF duplex filter for Public telephone service ( MTD ).

Normally the filter will be factory-adjusted by means of
a R & S polyscope, but adjustment can also be done by u-
sing a transmitter and receiver tuned to the proper fre=-

quencies.

Equipment necessary for tuning and test.

1. Transmitter with all the specified frequencies.

2. Receiver with output indicator for all specified
frequencies.

3. Signal generator with calibrated attenuator.

4. Directional power meter.

5. 50 @ dummy load.

The rejection frequencies are adjusted first by means of
the following set-up.

The signalgenerafor is connected to the ant. terminal and
the receiver to the low frequency terminal. The 50 Q dum-
my to the high frequency terminal. The signal generator and
the receiver 1s set to 466,0 MHz and the resonator L 4 is
tuned to minimum signal into the receiver. The receiver is
then switched to 463,0 MHz and the resonator L 5 is tuned
to minimum. The resonator L 3 1s tuned the same way to the
vfrequency 464,5 MHz.

Now the set-up is switched to the high frequency side, that
is the receiver to the high frequency terminal, the dummy
to the low frequency terminal. The receiver and signal ge-
nerator is set to 454,8 MHz and the resonator L 2 tuned to
min. Resonator L 1 is tuned to 453,0 MHz.

Now all rejection circuits are tuned and the adjustment of
the compensation circuit i1s next.

The transmitter is connected to the antenna terminal via a
reflectormeter. The 50 Q dummy is connected to the low fre-
quency terminal.

76269-4E2
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The reflected power on the frequency 454 MHz is adjusted to
min. by adjusting the compensation coils L 6, L 7 and L 8.
The reflected power at the band limits is now checked. It
should be of equal value at both sides and less than 5%.
The adjustment is repeated for the high frequency side with
the dummy on the high frequency terminal. The two trimmer
capacitors C 2 and C 3 are adjusted to min. reflection.
After the compensation adjustment the attenuation is con-
trolled using the same set-up as used for adjusting the re=
jection.

The attenuation or isolation is checked by means of the re-

ceiver and a signal generator. This is measured as the dif-

ference in attenuation setting when the filter is in the cir-

cuit and when the generator 1s connected directly to the re-
ceiver.

This attenuation should be checked on all specified frequen-
cies. The insertion loss should be less than 0,9 dB in both

sides.

76269-4E2
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When the filter is tuned by means of a polyscope,
curves similar to those in fig.1 must be achieved.

450 MHz 7}' 460 MH2 AX 470 MHz
—t—t———t+—t+—+t+++++++++++- O0dB
-+ 1dB
L
N
- 55dB
—L 75dB
L LS L3 L&
Fig. 1
Adjustment frequencies
Resonator L1: 453,0 MHz Tx center frequency 4540MHZ
H— L 2: 454,8 MHz
—lI—— L3: 4€4,5 MHz Rx center frequency 464,0MHz
—il— L4 466,0 MHz
—Ill— L5: 465,0 MHz
Rettet: Tegn.:11-10 - 76| Kontr.:12-10 -76
Adjustment frequencies AC JS

for UHF duplexfilter ~ MTD Stykl. nr.:

Tegn. nr.:

AP-RADIOTELEFON % 76271- 4E2




Kabellsngder for duplexanlzg

For at undga forringelse af modtagerfglsomheden

ved duplex kan kabellzngden mellem anlzg og duplex-
filter ikke vere vilkarlig. Dette gelder iszr 2 m

anlzg. Som standard monteres opheng med 90 cm kabler.
Inskes lazngere kabler skal flg. totallzngder anvendes:
150 cm eller 210 cm. Dette kan ogsd opnds ved at anven-
de forl®ngerkabler pd 60 cm eller 120 cm. De samme l®ng-—

der kan anvendes pa UHF.
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[Rettet: 20-11-76 H.J. Tegn.: 10-8-76 | Kontr.:

AC

Disassembling of AP 2000 Stykl. nr.:

Tegn. nr.:

AP-RADIOTELEFON & 76218 - 4M2
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Stykl. nr.:
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Tegn. nr.:
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Aerial Filter

Rettet: 2- 6-78 JS JAC ] ) Tegn.: 12-4-76 ‘ Kontr.:12:4-76
Interior view of UHF SR NE CHB.
Ext. PA - Stqge ) Tegn. nr.:.
AP-RADIOTELEFON 76108 -3E 2
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Blockschematic for AP 2000
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RFC1

.

C17[II1“F=

2x1IN 4148
D2

115 |
R11

C16|[1HF 1
1A 1

RFC2

ZTX326L

‘LC_ZII']FIF :@

fromVCO

[ZOK——{33K—|

RS

C5,/1nF
ChInF

C3”1r|Fl

R3

2y 18pF

TP2

Rettet: 21 £, —77 BJ/ac

N-5-77 LTIAC™

26-8-77 PQR/AC

RF AMPLIFIER AND MIXER F. UHF
PRINT BOARD B48A 1

Tegn.:29-10-75
NC

Kontr.:29-1C-7

Stykl. nr.:

75L76-4S 2

AP-RADIOTELEFON %

Tegn. nr.:

75476-4LE2




AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data

R1 | 13-292 5,6 kQ 1/8 w D1| 04-062 IN 4148

R2 | 13-290 3,9 kQ " D2 | 04-062 1IN 4148

R3 | 13-267 47  Q " D3| 04-062 IN 4148

R4 | 13-290 3,9 kQ "

R5 | 13-289 3,3 kQ "

R6 | 13-261 15 Q " Ql| 19-116 BFR 91

R7 | 13-272 120 Q " Q2| 19-113 BF 256 A Philips

R8 | 13-295 10 kQ " Q3| 19-115 ZTX 326 L

R9 | 13-285 1,5 kQ "

R10| 13-271 100 Q "

R11| 13-261 15 Q@ " Ll 75472-4E2
L2 75474-4E2
L3 75473-4E2
L4 75472-4E2
L5 75285-4E2

cl | 11-379 12 pF ker.

Cc2 | 11-409 1 npr "

C3 11-409 1 npp "

c4 | 11-409 1l np " RE'C—+ 75290-4E2

Ch 11-409 1 nfr " !

Cc6 | 11-409 1 npr " RFCH 77155-4E2

c7 | 11-409 1 nf v 2

c8 | 11-441 1,8 nF chip

C9 | 11-409 1 nf "

Cc10| 19-329 9 pF Trim.

C1l1] 19-329 9 pF "

Cl2| 11-409 1 nF Ker.

Cl3 11-502 1 pF/35V Tant.

Cl4| 11-409 1 nF Ker.

Cl5| 11-397 68 pF "

clel 11-409 1 nfp

Ccl7 11-502 1 pF/35V Tant.

clg 11-409 1 nF Ker.

Cc19 11-409 1 npr v

c20 19-330 18 pF Trim.

co1l 11-360 | 0,47 pF ker.

RF-mixer UHF Rettet Tesn 1 Stykl. nr:

Print board B 48 A 1 -

Tilherer tegn. nr.: 75476-4E2 Kontr.. 75476-452




D3 0ASO

8
g
Iy
o
[=]
1
20,945 MHz

X2

(1) o—FILTER

21,4MHz input

Bottom view
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BF199 BC238 40673

+5V

input

Rettet: 8 -5-78 JM/ACVA

27-2-19 AMc/LB

21,4 MHz IF
Print B0O1C1

Tegn.:28 -2-75 | Kontr.:
AC

Stykl. nr.:

AP-RADIOTELEFON

Tegn. nr.:

75076 -3E2




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-290 | 3,9 KQ 1/8W CR 16 C19| 11-504| 4,7 pF/10V Tant.
R2 13-302 47 KQ " " C20|f 11-409 1 nF Ker.
R3 13-302 47 KQ " " c21l| 11-416| 4,7 nF "
R4 13-272 | 120 Q " " c22| 11-504| 4,7 pF/10V Tant.
R5 13-263 22 Q " " Cc23| 11-404| 150 pF Ker.
R6 13-295 10 KQ " " c24| 11-461| 2,2 nF MKM
R7 13-295 10 KQ " " c25| 11-404| 150 pF Ker.
R8 13-271 | 100 Q " " c26| 1l1-416| 4,7 nF "
R9 13-279 | 470 Q " " c27| 11-409 1 nF "
R10 | 13-295 10 KQ " " D1 04-062| 1N4148
R11 | 13-267 47 Q " " D2 04-062| 1N4148
R12 | 13-306 | 100 KQ " " D3 04-036| OASO
R13| 13-271| 100 Q " "
R14 | 13-267 47 Q " " Ql 19-128| 40673
R15| 13-279 | 470 Q " " Q2 19-104| BF199
R16| 13-263 22 " " Q3 19-093| BC238B
R17| 13-281 | 680 Q " "
R18| 13-289 | 3,3 KQ " " IC1l| 09-007| SO42E
IC2| 09-006| SO41E
Cl 11-403 | 120 pF Ker.
c2 11-504 | 4,7 uF/10V Tant. | L1 75282-4E2
C3 11-502 1 pF/35vV " L2 75281-4E2
c4 11-504 | 4,7 pF/10V " L3 75280-4E2
C5 11-409 1 nF Ker. L4 75279-4E2
Cc6 11-396 56 pF "
c7 11-504 | 4,7 pF/10V Tant. | X1 11-815| AP 22 20,945 Mhz
c8 11-413 150 pF N750 Ker. X2 11-854| 21,4 Mhz
(O°) 11-396 56 pF Ker.
Cl0| 11-413 | 150 pF N750 Ker. |RFC-| 06-001| Ferritperle-
Ccll| 11-461| 2,2 nF MKM 1 Fhilips
cl2| 11-416| 4,7 nF Ker.
c13| 11-416| 4,7 nF "
Ccl4| 11-409 1 nF "
Cl5| 11-502 1 uF/35V Tant.
clé| 11-500| 0,1 uF/35V "
c17| 11-416| 4,7 nF Ker.
Cl8| 11-504 | 4,7 pF/10V Tant.
21,4 MHz IF Rettet: Tegn.. Stykl. nr.:

Print B 01 C 1

Tilherer tegn. nr.: 750/6-3E2

Kontr.. 75076-452
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AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data

R1 13-299 22 KQ 1/8W CR 16} R38| 13-277| 330 Q 1/8W CR 14
R2 13-289 | 3,3 KQ " " R39| 13-271| 100 Q " "
R3 | 13-289 [ 3,3 KQ " v | R40| 13-306| 100 KQ " "
R4 13-295 10 KQ " " R41{ 13-283 1 KQ " "
R5 | 13-304 | 68 KQ " m | R42| 13-303| 56 KQ " "
R6 13-306 | 100 KQ " " R43| 13-663 15 KQ NTC

R7 13-295 10 KQ " " R44) 13-271 100 Q 1/8W CR 14
R8 13-271 | 100 Q " " R45| 13-409 1 Q 1/2W CR 37
RS 13-271 | 100 Q " " Cl 11-502 1 uwF/35V Tant.
R10 | 13-281 | 680 Q " " Cc2 11-502 1 uF/35v ¥
R11| 13-291 | 4,7 KQ " " C3 11-502 1 puF/35v "
R12 | 13-295 10 KQ " " c4 11-509 47 uwF/6,3v "
R13 | 13-276 ] 270 Q " " C5 11-509 47 nF/6,3vV "
R14 | 13-292 | 5,6 KQ w |c6 | 11-500| 0,1 uF/35V "
R15 | 13-283 1 KQ " " Cc7 11-350 10 nF Laco
R16| 13-283 1 KQ " " C8 11-507 22 uF/16V Tant.
R17| 13-271 | 100 Q " " C9 11-502 1 pF/35v "
R18 | 13-297 15 KQ " " Cl0| 05=024! 220 uF/16V Elko
R19 | 13-275 | 220 Q " " Ccll| 11-502 1 pF/35V Tant.
R20 | 13-295 | 10 KQ " | Cl2] 11-504| 4,7 wF/10V "
R21| 13=-291 | 4,7 KQ " " Cl3| 11-502 1 yr/35v "
R22 | 13-277 | 330 Q " " Cl4| 11-506 10 yF/25v "
R23 | 13-302 47 KQ " " Cl5| 11-509 47 puF/6,3v "
R24 | 13-295 10 KQ " " Ccle| 11-504| 4,7 pF/lov "
R251| 13-302 47 KQ " " Cl7| 1ll1-416| 4,7 nF Ker.
R26 | 13-271 | 100 Q n lci8| 11-465| 6,8 nF MKH
R27 | 13=295 10 KQ " " Cl9f 11-501|0,47 pF/35V Tant.
R28 | 13-281 | 680 Q " " Cc20| 11-506 10 yF/25v "
R29 | 13-277| 330 @ n " c21l| 11-40°9 1 nF Ker.
R30 | 13-299 22 KQ " " c22| 11-500| 0,1 uF/35V Tant.
R31 | 19-255| 2,2 KQ Trim. c23| 11-506| 10 pF/25v "
R32 | 13-302 47 KQ 1/8W CR 16} C24| 11-416| 4,7 nF Ker.
R33 | 13-297 15 KQ " " c25| 11-519| 3,3 upF/l6Vv Tant.
R34 | 13~310 | 330 KQ " " C26| 11-4C4| 150 pF Ker.
R35| 13-271 | 100 Q A " c27| 11-409 1 nF "
R36| 13-295 10 KQ " " c28| 11-506 10 uF/25V Tant.
R37| 13-311| 680 KQ " " c29| 11-504} 4,7 uyrF/10V "
AF-amplifier, squelch and key circuit Tean IStykl. nr:
Print board B 09 D 1 o

Tilherer tegn. nr.. 7501 7-3E2 75017-4S2




AP-RADIOTELEFON

Nr. Kode Data Nr. Kode Data
C30| 11-416 | 4,7 nF ker.

C31| 11-409 1 nF "

Cc32 11-409 1 nF "

D1 04-062 | 1N4148
D2 04-062 | 1N4148
D3 04-062 | 1N4148
D4 04-062 | 1N4148
D5 04-062 | 1N4148
D6 04-062 | 1IN4148
D7 04-062 | 1N4148
D8 04-062 | 1N4148
DS 04-062 | 1N4148
D10 | 04-062 | 1N4148
D11 | 04-062 | 1N4148
D12 | 04-062 | 1N4148
D13 | 04-062 | 1N4148
D14 | 04-062 | 1N4148
D15 | 04-062 | 1N4148
D16 | 04-062 | 1N4148

Ql 19-093 | BC 238B
Q2 19-095 | BC 327

Q3 19-093 | BC 238B
Q4 19-093 | BC 238B
Q5 19-093 | BC 238B
Q6 19-093 | BC 238B

ICl | 09-004 | TBA 641B11
IC2 | 09-003 | TAA 765A

RFC | 04-114 | 74016-4E2 drossel

Ll 75295-4E2

AF-amplifier, squelch and key | Rettet: Tesn: I Stykl. nr.
circuit. Print board B 09 D1 o
Tilherer tegn. nr.: 75017-3E2 oo 75017-482
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AP-RADIOTELEFON

Nr. | Kode Data Nr Kode Data
R1 13-289 | 3,3 KQ 1/8W CR 16| C19| 11-363| 2,2 pF Ker.
R2 13-283 1 KQ om " C20| 11-442 1 nF "
R3 13-273 | 150 Q " nw |co1| 11-394| 47 pF "
R4 | 13-273 | 150 Q " " Dl | 04-036| OA90

R5 13-382 10 KQ + W CR 25

R6 13-286 | 1,8 KQ 1/8W CR 16| a1l 19-115| ZTX326L

R7 13-281 | 680 Q " " Q2 19-115| ZTX326L

R8 | 13-267 47 Q " " Q3 19-114| BFR9O

RO 13-267 47 Q " " Q4 | 19-119 | BFW93

R10 | 13-286 | 1,8 KQ " "

R11 | 13-281 {680 Q " " Ll 76009-4E2
R12 | 13-263 22 Q " " L2 2x75616-4E2
R13 | 13-263 22 Q " " L3 75616-4E2
R14 | 13-382 10 KQ +# W CR 16| L4 75603-4E2
R15 | 13-289 | 3,3 KQ 1/8W CR 16| L5 75602-4E2
R16 | 13-382 10 KQ + W CR 25]L6 75614-4E2
R17| 13-288 | 2,7 KQ 1/8W CR 16| L7 75603-4E2
R18 | 13-382 | 10 KQ 7 W CR 25|18 75602-4E2

L9 75617-4E2

Cl 11-381 15 pF Ker.

co2 11-396 56 pF " RFC 75290-4E2
c3 | 11-409 1 nF " 1

ca | 11-409 1 nF " RFS 75290-4E2
| B B " |rec 75290-4E2
Cé 11-401 | 100 pF " 3

c7 | 11-401 | 100 pF "

C8 11-409 1 nF "

Cc9 19-346 | 3,5 pF Trime.

ClO0 | 11-409 1 nF Ker.

Cll| 11-409 1 nF "

Cl2| 11-409 1 nF "

Cl3| 11-409 1 nF "

Cl4a| 11-442 1 nF "

Cl5| 11-409 1 nF "

Cl6| 11-409 1 nF "

Cl71| 19-329 S pF Trim.

Cl18| 11-442 1 nF Ker.

Tx-mixer UHF Rettet: Tegn.. Stykl. nr:
Print board B 46 C 1 :

Tilherer tegn. nr.. 75511-4E2 Kontr.. 75511-4S2
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AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-285 | 1,5 KQ 1/8W CR 16} RFC 75290-4E2
R2 | 13-267 | 47 @ » n !

R3 | 13-285 | 1,5 k@ A s 75290-4E2
Ra | 13-267 1 47 " " gpe 75290-4E2
R5 13-259 10 @ " " 3

R6 13-259 10 Q " " RFC 75290-4E2
R7 | 13-362 | 220 @ 3w cr 25| 2

Cl | 11-434 | 18 pF Ker.

c2 19-330 18 pF Trim.

C3 11-409 1 nF Ker.

c4 | 11-376 | 10 pF "

C5 19-330 18 pF Trim.

c6 | 19-330 | 18 pr "

c7 | 11-500 | 0,1 uF Tant.

c8 | 11-376 | 10 pF Ker.

Cco 11-409 1 nF "

Cl0 | 19-330 18 pF Trim.

Cl1l| 19-330 | 18 pF "

Ccl2 | 11-376 | 10 pF . Ker.

Cl3 | 11-500 | 0,1 pF Tant.

Cl4 | 11-409 1 nF Ker.

Cl5 ] 19-330 18 pF Trim.

C16 | 19-330 | 18 pF "

C17 | 11-500 | 0,1 pF Tant.

Ql 19-123 | MRF'627

Q2 19-162 | 2N5944

Q3 19-163 | 2N5946

L2 75615-4E2

L5 75619-4E2

L7 75619-4E2

6-10 W, PA-stage UHF Rettet: Tegn.. Stykl. nr:
Print board B 45 A 1 -
‘Tilherer tegn. nr: 75510-4E2 Kontr.. 75510-452




—o0 @) +12V

RFC2
T

O (3) +12V keyed

a

£

O

s 5

= S

ha %)
—

S g . &

Q% ® ©

ST 9 ¢ 9

1
q

o

R1_1C12
7—3,3pF
&

8|~ C16] TinF
35pF D1
&ZDF¥ ;DZE
0A3C
' C1_
: 1nF—T

O

L 2 2
53]

S uo
K\T

- n

=z

¥ |
‘\
RaSENaehRdshy
T |

-

il | ‘

.
|

!]

X L k! | i
¥ 1 ASEs. v, Ehl T
; et || _
‘ “ HIHE g | 3 i o
; T i
FH X FHIEH
‘ by Er TR RS R HE R T |

I
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BS9E3 relay M/DK-14
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10-25W PA UHF, aerial switch and
power detector. Print board B5SF 1,2 and3

AP-RADIOTELEFON %

Tegn.: 17-11-76 | Kontr.:

AC

Stykl. nr.:
75627 -4LE2

Tegn. nr.:
75627 - LE?2




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-356 47 Q 4+ W CR 25
R2 19-258 10 KQ Trim.
R3 13-283 1 KQ 1/8 CR 16
C1l 19-330 18 pF Trim.
cz 19-330 18 pF "
C3 11-381 15 pF ker.
c4 11-381 15 pF "
C5 11-409 1 nF "
Cc6 11-376 10 pF "
Cc7 11-353 0,1 uF¥ Laco
c8 19-346 3,5 pF Trim.
Cco 19-330 18 pF "
ClO0 | 11-409 1 nF ker.
Cll | 11-409 1 nF "
Cl2 | 11-366 3,3 pF "
Cc13 | 11-376 10 pF "
Cl4 | 11-409 1 nF "
Cl5 | 11-409 1 nF "
Cl6 | 11-423 8,2 pF NPO "
D1 04-036 OA 90
D2 04-036 OA 90
D3 04-008 BA 244
Ql 19-177 MRF 619 or 454BLY
RFCH 04-111 2,2 PH
1
RFCH 75290-4E2
2
L2 75619-4E2
Rel, 17-057 W-7K 570 Q
1
Reld4 17-058 | MD/K - 14 PASI
10-25 W PA-stage UHF, aerial switch and po-d ™™ |Stykl nr:
wer detector. Print board B 59F1l, 2 and 3 [omr
Tilherer tegn. nr.: 75627-4E2 75627-452




Det. @

C1

C2

—

330pF-|‘ D'IT T
4,3Vv10 /JF'

0 (2 +12Vkeyedr

AP-RADIOTELEFON 4 76325 - 4LE2

2N 4918
——»>b
Top view | O ——c
—e
[Rettet: 21-1, -77 B Jac - o Tegn.:3 -11-76 | Kontr.:
16-3-79BJ Sense amplifier for output power stabilizing AC
of external PA Stykl. nr.:
Print board B57B 2
Tegn. nr.:




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-295 10 KQ 1/8W CR lé
R2 | 13-287| 2,2 KQ "
R3 13=-312 1 M v "
R4 13-368| 680 Q + W CR 25
R5 13-283 1 KQ 1/8W CR 14
Ccl 11-406| 330 pF Ker.
c2 | 11-506| 10 uF/25V Tant.
C3 | 11-406| 330 pF Ker.
C4 | 11-404| 150 pF "
C5 11-481 10 nF Pol.
D1 04-045 4,3 V Zener
Ql 19=176 | 2N4918
IC1l| 09-003 | TAAT765A
Sense amplifier for output power stabili- |Tes" |Stykl nr:
zing of external PA. Print board B 57 B 2 [ ——
ontr.: 76325-452

Tilherer tegn. nr.:

76325-4E2




C1 c
10pF| L1 10pF
I»ZPF

ceL

2 2pF

CB
P F LS 10pF

p—
Rettet:

Aerialfilter UHF

AP-RADIOTELEFON %

Tegn.:29-12-75 | Kontr.:
NC-AC
Stykl. nr.:
Tegn. nr.:
75623 - 4E2




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

Cc1l 11-447 10 pF Ker.

C2 11-447 10 pF "

C3 11-363 | 2,2 pF "

c4 | 11-363 | 2,2 pF "

c5 11-447 10 pF "

C6 | 11-447 | 10 pF "

Ll 75618-4E2

L2 75613-4E2

L3 75612-4E2

L4 75613-4E2

L5 75618-4E2

6 W aerial filter UHF Rettet: Tegn.. Stykl. nr:
Tilhorer 75623-4E2 Kontr.. 75623-482

tegn. nr.:
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Bottom view
BC2388B

1-75 ’ Kontr.:

Tegn.: 8 -

AC

Stykl. nr.:

Tegn. nr.:

75018-3E2

Modulation amplifier

Print board B10D1

AP-RADIOTELEFON

Rettet:

7-9-76 JH/NC

1-2-77 HJ.

27-5-77 LT/AC
9-6-77 LT/AC

22-6-77 JHIAC

9-2-78 HJ.




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

R1 13-295 10 KQ 1/8W CR 1l6{C1l 11-502 1 pF/35V Tant.
R2 13-291 | 4,7 KQ " " C3 11-416| 4,7 nF ker.
R3 19-255 | 2,2 KQ Trim. c4 11-507 22 uF/16V Tant.
R4 13-277 | 330 Q 1/8W CR 16| C5 l1-466| 6,8 nF ker.
R5 | 13-283 1 KQ " m |ce | 11-509| 47 uF/6,3VTant.
R6 | 13-271 | 100 KQ " w |c7 | 11-507| 22 uF/l6V "
R7 13-283 1 KQ " " c8 11-409 1 nF ker.
R8 13-287 , 2 KQ " " Cco 11-510| 100 pF/3V Tant.
RO | 13-287 | 2,2 KQ " n |clo| 11-507| 22 pF/16V "
R10 | 13-283 1 KQ " " Cll| 11-470| 0.1 uF MKH
R11 | 13-306 | 100 KQ " " clz2| 11-506 10 uF/25V Tant.
R12 | 13-283 1 KQ " n |c13| 11-503| 2,2 uF/25V "
R13 | 13-267 47  Q " " Cl4| 11-470| O.1 uF MKH
R14 | 13-285 | 1,5 KQ " " Cl5| 11-489 22 nF "
R15 | 13-280 | 560 Q " " Cle| 11-465| 6,8 nF "
R16 | 13-664 1 KQ NTC cl7| 11-507 22 uWF/16V Tant.
R17 | 13-288 | 2,7 KQ 1/8W CR 16|Ccl18| 11-430| 330 pF N750 ker.
R18 | 13-306 | 100 KQ " " Cl9| 11-5011(0,47 wF/35V Tant.
R19 | 13-291 | 4,7 KQ " n Jceo '

R20 | 13-283 1 KQ " " c21| 11-504| 4,7 pF/10V Tant.
R21 | 13=-307 47 KQ " " c22| 11-508 33 pF/10Vv "
R22 | 13-297 15 KQ " " C23| 11-409 1 nF ker.
R23 | 13-295 10 K@ " " Cc24] 11-409 1 nF "
R24 | 13-299 22 KQ " " Cc25] 11-409 1 nF "
R25 | 13-300 33 KQ " "

R26 | 13-300 33 KQ " " D1 04-062 | 1N4148

R27 | 19-255 | 2,2 KQ Trim. D2 04-062 | 1N4148

R28 | 19-252 1 KQ D3 04-062 | 1N4148

R29 | 13-288 | 2,7 KQ 1/8W CR 16;D4 04-062 | 1N4148

R30 | 13-295 10 KQ " " D5 04-062 | 1N4148

R31 | 13-295 10 KQ " "

R32 | 13-299 22 KQ " " Q1 19-093 | BC 238B

R33 | 13-283 1 KQ " "

R34 | 13-299 22 KQ " " IC1l| 09-005| LM 370

R35 | 13-300 33 KQ " " IC2| 09-075]| SN 72558 p

R36

Modulation amplifier Rettet: Tegn.. Stykl. nr:
Print board B 10 D1 o

Tilherer tegn. nr.: 75018-3E2 75018-4S5?2
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Tegn.: 11-10-76 | Kontr.:12- 10-76
Stykl. nr.:

Tegn. nr.:

UHF Duplexfilter

AP-RADIOTELEFON %

Rettet:
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Rettet: 1-4- 77 AC /HJ

26

28-9-T7 AC/JH
8-5-18 3W /AC




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-295 10 KQ 1/8WCR16]JR38 | 13-302 47 KQ 1/8WCRL16
R2 13-295 10 KQ " JR39 | 13-306 100 K& " "
R3 13-279 470 Q@ " |R40| 13-287 2,2 KQ " "
R4 13-307 120 KQ " " JR41 | 13-299 22 KQ " "
R5 13-283 1 KQ " |R42| 13-291 4,7 kQ " "
R6 13-275 220 &L ¢ " |R43 | 13-271 100 Q@ n "
R7 13-295 10 KQ " JR44 | 13-382 10 KQ 1 W CR25
R8 13-295 10 KQ v "
RO 13-295 10 KQ " v 1C1 11-385 22 pF Ker
R10} 13-295 10 KQ v "oJce2 11-416 4,7 nF "
R11| 13-295 10 KQ " " |C3 11-416 4,7 nF "
R12{ 13-295 10 KQ v " 1C4 11-404 150 pF "
R13] 13-295 10 KQ ¢ n IC5 11-409 1 nF "
R14| 13-295 10 KQ v " 1C6 11-409 1 nF "
R15] 13-271 100 @ " oqCc7 11-409 1 nF "
R16| 13-271 100 @ n |C8 11-409 1 nF "
R17| 13-271 100 Q@ " 1CO 11-409 1 nF "
R18| 13-271 100 Q@ " " JC10| 11-409 1 nF "
R19| 13-271| 100 Q " m lc11| 11-409 1 nF "
R20| 13-=-271 160 Q@ ¢ m1Cl12| 11-409 1 nF "
R21| 13-271 100 Q@ v " JC1l3| 11-416 4,7 nF "
R22| 13-271 100 Q@ " " 1Cl4| 11-504 4,7 uF/10V Tant
R23] 13-259 10 Q@ v " |C15| 11-416 4,7 nF Ker
R24| 13-283 1 KQ " |Cl6| 11-481 10 nF Pol.
R25] 13-283 1 KQ n n |C1l7| 11-478 6,8 nF "
R26| 13-291 4,7 KQ " n IC1l8| 11-476 2,2 nF "
R27/ 13-291 4,7 KQ " n JCl9| 11-508 33 pF/10V Tantf}
R28| 13-291| 4,7 KQ " n [c20| 11-504 4,7 pF/10vV "
R29| 13-299 22 KQ " n 1C21| 11-409 1 nF Ker
R3O0 13-299 22 KQ n n |C22| 11-401 100 pF n
R31| 13-271 100 Q@ m |C23| 11-504 4,7 pF/10V Tant
R32| 13-287 2,2 KQ n 1C24| 11-394 47 pF Ker
R33] 13-295 10 KQ n | C25] 11-409 1 nF w
R34 13-299 22 KQ n n |c26| 11-444 560 pF "
R35 13-313 27 KQ c27| 11-504 4,7 wF/10V Tant
R36| 13-287 2,2 KQ " n |Cc28| 11-444 560 pF Ker.
R37 13-300 33 KQ -m n |C29| 11-509 47 uF/6,3VTant
Syn.thesizer logic Tegn.. Stykl. nr:
Print board B 17 C 1-B 22 C 1

Kontr.. 75062~48 2

Tilharer

tegn. nr.:

75062-3E




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
Ql 19-093 BC 238B

Q2 19-093 BC 238B

Q3 19-093 BC 238B

Q4 19-093 BC 238B
Q5 19-093 BC 238B
IC1 09-077 SN74LSO2N
IC2 | 09-052 SN74193N
IC3 | 09-076 SN74LS193N

TC4 09-008 MC4044p

IC5 09-003 TAA765A

IC6 | 09-078 SN741LS93N

RFC1ll 04-114 74016-4E

X1 11-816 AP 21 400 Khz

Syr.ltheSJ_zer loalc Tegn.. Stykl. nr:
Print board B 17C 1+B 22 C 1 :

Tilherer tegn. nr.: 75062-3E 2 Kontr. 75062-4S 2




4d9'S[4dZZ] ZHW 9'167-7'LLY ZHW 0L7-0Gy[ obupio € [ €geva
4d9's[4d6'E[ ZHW ¥'LLY-9'ESY ZHW 0GY-C2€Y pas z |z8evd
4dg'9[3da's| ZHW Y'€ESY-94Z7]  ZHW ZEY-90Y umodq | | Lgev8

%o} 69 [@bupiabayy 0JA | @bupd-bayy xy 10p Buijiow | uoisseA

LE(D
06448
ElA qul dul 446
o.\uH Hmmo wmuq_;wlm@d.“ <€D
fidans s (L) , {000 00—+
19XIW XY EL] 2y T |
104 3ndynQ e H_:rmNmm
0| P

A
v

Jaxiw x|
Joy Sn_«so@ ©

T I 4
J9XIW ‘JUhs @ o Mﬂ

4o} 3ndyno W)

71y

€y

NFQH

4Ly 44}

u:Snm
{7}

=]

O @wmo

o
~N
™
x
=
N
o
N
o
w
a
<
v o
° wn
e oJo o
w
@
@
@©
™
W N
8
@
@
yndut

}10A 1043U0D

Bottom view Top view Bottom view

Bottom view

3 ~
N Ll
g ™
€ |
x ES g
[ N
w O 0
2 | o
S e le
a./m c c

c |% |¢€
B
L

H1
T
o)
«* O
om LL
-

oo |w
22 |2
A
° .~ |©
vm |8
D m <
=9 |
(@) 1
'

So [
.

[¢))

gb
O
= C

(o 2w
> 0

Rettet: 13-4-77 CHBAG

9-6-77 LT/AC
22-9-77 IT/Ac

b-7-78 HI/R
7-2-78 HL LT




AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data
R1 13-300 33 K@ 1/8W CR 16Jc6/3 11-370| 5,6 pF Ker.
R2 13-281 | 680 Q " " c7 11-409 1 nF "
R3 13-273 | 150 Q n " C8 11-361 1 pF "
R4 13-295 10 KQ " C9 11-409 1 nF "
R5 13-306 | 100 KQ " " Cl0| 11-441 1,8 nF chip "
R6 13-295 10 KQ v " Cl1l| 11-409 1 nF "
R7 13-295 10 KQ " clz2} 11-509 47 uF/6,3V Tant.
R8 13=-267 47 Q " " Cl3| 11-416| 4,7 nF Ker.
RS 13-302 47 KQ " " cl4| 11-500, 6,1 pF/35 V Tant.
R10 | 13=267 47 Q " " Ccl5| 11-508 33 ur/10 Vv "
R11 | 13-291| 4,7 KQ ™ n |cle| 11-503| 2,2 puF/25 v "
R12 | 13-295 10 KQ " " Cl7| 11=507 22 pkF/25 v oo "
R13 | 13=-287 | 2,2 K& " " C1l8| 11-409 1 nF Ker.
R14 | 13-289 | 3,3 KQ " " Cl9| 11-409 1 nF Ker.
R15| 13-285 | 1,5 KQ n |ceo| 11-509| 47 uF/6,3V Tant
R16 | 13-283 1 KQ " " c21| 11-409 1 nF Ker.
R17 | 13=276 | 270 Q " " c22f 11-409 1 nF "
R18 | 13-285 | 1,5 KQ " " c23| 11-409 1 nF "
R19 | 13-283 1 KQ v " c24| 19-329 S pF Trime.
R20 | 13-382 10 KQ + W CR 25} c25| 11-409 1 nF Ker.
R21 | 13-278 | 390 Q 1/8W CR 16]C26| 11-376 10 pF "
R22 | 13-278 | 390 Q " " c27| 11-409 1 nF "
R23 | 13=-278 | 390 Q " " c28
R24 | 13=271 | 100 Q " " C29| 11-406| 330 pF "
R25 | 13-271 | 100 Q@ n " C30| 19-=329 9 pF Trim.
R26 | 13-271 | 100 Q@ v " Cc31| 11-409 1 nF Ker.
R27 | 13-263 22 Q0" " c32| 11-409 1 nF "
R28 | 13-263 22 Q" " Cc33

R29| 13-275| 220 Q " no | C34) 11-502 1 uF/25 V Tant.
Cl | 11-406 | 330 pF Ker. | C35| 19-329 9 pF Trim.
c2 11-374 | 8,2 pF " c36| 11-409 1 nF Ker.
C3 11-385 22 pF " c371 11-409 1 nF "
Cc4 | 19-319 | 4,5 pF Trim.| C38
c5/1 11-370 | 5,6 pF Ker. | c39| 11-409 1 nF "
C5/3 11-433 | 3,9 pF v | cao| 11-509| 47 uF/6,3V Tant.
c5/3 11-439 | 2,2 pF NPO Ker.

c6/1 11-373 | 6,8 pF "
C6/2 11-370 | 5,6 pF "

Voltage controlled oscillator for UHF Tesn- | Stykl nr:
'ﬁﬁ%ﬂﬁ ?&ﬁ?ﬁnB4égo%&Eéééand Print g%%idl Kontr. 76024-452




AP-RADIOTELEFON

Nr. Kode Data Nr. Kode Data
Dz 04-062 | 1N4148
D3 04-009 BB10O5G
D4 04-009 | BB10O5G
D5 04-062 | 1N4148
Ql 19-129 | BF256A Philips
Q2 19-093 | BC238B
Q3 19-114 | BFRSO
Q4 19-115 | ZTX326L
Q5 19-114 | BFR9O
Q6 19-114 | BFRSO
L2 75523-4E2 coaxcablle
L5 25-068 | 76082-4E?2
L6 25-068 76082-4E2
TR1 | 25-007 75288-4E2
RFC| 04-114 | 6,8 uH
1
RFC| 04-114| 6,8 uH
2
RFC| 04-117 | 100 uH
3
Voltage controlled oscillator for UHF Tegn I Stykl. nr:
Print board B43B 1,2,3 and Print board o
Tilherer tegn. nr:76024-3E2 B65A 1 ; 76024-452
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AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 | 13-267 | 47 Q 1/8W CR 16| Cl |11-416 | 4,7 nF Ker .
R2 | 13-267 | 47 Q v m o |co |11-502 1 uF/35V Tant.
R3 | 13-296 | 12 KQ " m | c3 |11-416 | 4,7 nF Ker.
R4 | 13-292 | 5,6 KQ " m | c4 |11-403 | 120 pF "
R5 | 13-302 | 47 KQ " m |cs | 11-381 15 pF "
R6 | 13-299 | 22 KQ " n | c6e | 11-409 1 nF "
R7 | 13-295| 10 KQ " molc7 | 11-379 12 pF "
R8 | 13-295| 10 KQ " " | c8 |11-404 | 150 pF "
RO | 13-276 ] 270 Q@ " molco | 11-376 10 pF "
cl0|11-362 | 1,5 pF "
R11| 13-271 | 100 Q n n | c11|11-381 15 pF "
R12 | 13-271 | 100 Q " m | c12|11-403 | 120 pF "
R13 | 13-276 | 270 Q " nolc13l11-434 18 pF "
R14 | 13-382 10 KQ + W CR 25 C14|11-381 15 pF "
R16| 13-295| 10 KQ 1/8W CR 16 C15|11-433 | 3,9 pF "
R17| 13-279 | 470 Q m | c16| 11-409 1 nF "
R18| 13-293 | 6,8 KQ " m | c17| 11-409 1 nF "
R19| 13-295 | 10 KQ " n | c18| 11-409 1 nF "
R20| 13-267 | 47 Q " n | c19| 11-409 1 nF "
R21| 13-278 | 390 Q " n | co0l11-504 | 4,7 pF/10V Tant.
R22 | 13-267 | 47 Q n n | co1|11-504 | 4,7 uF/10V "
R23| 13-291 | 4,7 KQ " n | c22|11-416 | 4,7 nF Ker.
R24| 13-295| 10 KQ " | c23| 11-399 82 pF "
R25| 13=271| 100 Q " m | coal 11-502 1 uF/35V  Tantd
R27| 13-=295| 10 KQ " m | c25/ 11-404 | 150 pF Ker.
R28| 13-278 | 390 Q " m | c26(11-430 | 330 pF N750 "
R29| 13-279 | 470 Q " w | c27, 11-504 | 4,7 uF/iOV Tant|
R30| 13-267| 47 Q " m | ce8| 11-416 | 4,7 nF ~ Ker.
R31| 13-295| 10 KQ " m | ce9l 11-502 1 uF/35V  Tant.
R32| 13-293| 6,8 KQ " m | c30] 11-393 39 pF Ker.
R33| 13-271| 100 Q " m | c31| 19-330 18 pF Trim.
R34 | 13-279| 470 Q " | C32{11-430 | 330 pF N750 Ker.
R35| 13-263| 22 Q " mo | c33] 11-409 1 nF "
R36| 13-279| 470 Q | ¢34/ 11-397 68 pF "
R37| 13-279| 470 Q m | ¢35 11-416 | 4,7 nF "
R38| 13-291| 4,7 KQ " m | c36| 11-504 | 4,7 uF/10V Tant,
C37| 11-404 | 150 pF Ker.
Synthesizer mixer and Tx-oscillator UHF Tegn- 1 Stykl. nr:
Print board B 56 C 1 _
Tilherer tegn. nr.. 75628-=3E2 Kontr.. 75628-452




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
c38 | 11-416 | 4,7 nF Ker.
C39 | 19-329 9 pF Trim}
D1 04-062 | 1N4148
Ql 19-115 | ZzTX 326
Q2 19-128 | 40673
Q3 19~115 | 2TX 326
Q4 19-102 | BFX89
Q5 19-104 | BF199
Q6 19-104 | BFF199
Q7 19-104 | BF199
Ll 75594-4E2
L2 75595~4E2
L3 76079-4E2
L4 76079-4E2
L5 04-114 | 6,8 uH
L6 04-114 | 6,8 pH
L7 04-114 | 6,8 uH
X1 Frequency depen-
dent on desired
band spec. AP 25
X2 Frequency depen-—
dent on mode of
operation (simplef)
duplex etc,)
spec. AP 22
Synthesizer mixer and Tx-oscillator UHF Tegn.. Stykl. nr.
Print board B 56 C 1 .
Tilherer tegn. nr.. 75628-3E2 Kontr. 75628-452
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AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

R1 13-300 33 KQ 1/8W CR 16] R38| 13-302 47 KQ 1/8W CR 14
R2 13-299 22 KQ » "

R3 13-300 33 KQ n " Cl 11-489 22 nF MKH
R4 13-300 33 KQ v " Cc2 11-414}| 3,3 nF ker.
R5 13-288 | 2,7 KQ " " c3 11-409 1 nF "
R6 | 13-283 1 KQ v m lca | 11-500| 0,1 pF/35V tant.
R7 13-310 | 330 KQ v " C5 11-502 1 pF/35v "
R8 13-312 1 mMQ " " Co 11-407| 560 pF ker.
RO | 19-258 | 2,2 KQ Potm. std.|C7 | 11-651[20,5 nF styr.
R10 | 13-299 22 KQ 1/8W CR 1lo| C8 11-409 1 nF ker.
R11| 13-267 | 47 Q v m lc9 | 11-500| 0,1 pF/35V tant.
R12 | 13-295 10 KQ v " Cl0| 11=-502 1 pF/35v v
R13 | 13-288 | 2,7 KQ " " Cll| 11-502 1 pF/35v *
R14 | 13-295 10 KQ n " Cl2| 11-506 10 pF/25v "
R15 | 13-295 | 10 KQ " n |c13| 11-501|0,47 uF/25vV
R16 | 13-295 10 KQ ¢ " cl4| 11-502 1 pF/35v "
R17 | 13-295 10 KQ v " Cl5} 11-502 1 pr/35v "
R18 | 13-295 10 kKQ " " cl6| 11-500| 0,1 uF/35vV "
R19 | 13-310 | 330 KQ " w |c17| 11-502| 1 wF/35V "
R20 | 13-313 27 KQ v " C18| 11-502 1 pF/35v "
R21 | 13-309 | 220 KQ " w }c19| 11-504| 4,7 pF/10V "
R22 | 13-302 47 KQ oM " C20| 11-504| 4,7 pF/10vV "
R23 | 13-298 18 KQ "

R24 | 13-295 10 KQ " " D1 04-062| 1N4148

R25 | 13-295 10 KQ v " D2 04-062| 1N4148

R26 | 13-295 10 KQ@ " D3 04-062| 1N4148

R27 | 13-295 10 KQ v " D4 04-062| 1N4148

R28 | 13-308 | 150 KQ v " D5 04-062| 1N4148

R29 | 13-288 | 2,7 KQ " " |D6 | 04-062| 1N4148

R30C | 13-295 10 KQ v " D7 04-062! 1N4148

R31 | 13-295 10 KQ "

R32 | 13-273 | 150 Q v "

R33 | 13-288 | 2,7 KQ " "

R34 | 13-295 10 KQ » "

R35 | 13-291 | 4,7 KQ " "

R36 | 13-302 47 KQ " "

R37 | 13=302 47 KQ " "

5-tone receiver for CCIR Rettet: Tean- I Stykl. nr:
Print board B 60 A 1 o

Tilherer tegn. nr: 76006-2E2 76006-452




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
Ql 19-127 | Ul994E

Q2 19-082 | BC328B

Q3 19-082 | BC328B

Q4 19-082 | BC328B

Q5 19-082 | BC328B

Q6 19-082 | BC328B

Q7 19-082 | BC328B

Q8 19-117 | BC238B

Q% 19-085 | BC338B

QlO | 19-117 | BC238B

Qll | 19-117 | BC238B

Ql2 | 19-117 | BC238B

ICl| 09-080| LM358N

IC2 | 09=-071 | CD4049

IC3 | 09-070 | CD4017AE

IC4 | 09-072 | CD4093BE

IC5 | 09-072 | CD409S3BE

IC6 | 09-074 | CD4013AE

Ll 18-677 | 75425-4E2

5-tone receiver for CCIR Rettet: Tegn | Stykl. nr:
Ehine board B g8 Beloks Kontr. | 76006-452
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AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

R1 13-299 22 KQ 1/8W CR 1l6] C10

R2 13-299 22 KQ v " Cll| 11-40¢9 1 nF ker.

R3 13-106 65 KQ 0,5% Lale | Cl12| 11-500 0,1 uF/35V tandy.

R4 19-256 | 4,7 KQ trim.pot. | C13| 11-504 4,7 pF/10v. "

R5 13-306 | 100 KQ 1/8W CR 16| Cl14|] 11l-50C7 22 uF/1ev v

R6 | 13-290 | 3,9 kQ v | c1s| 11-506 10 uF/25V "

R7 13-306 | 100 KQ " " Cle| 11-507 22 prF/lev v

R8 13-295 10 KQ " Cl7| 11-500 0,1 prF/35v "

RS 13-106 65 KQ 0,5% Dale | Cl8| 11-508 33 uF/10V

R10 | 19-253 1 KQ trim.pot. C19i 11-502 1 pF/35v "

R11 | 13=302 47 KQ I/8W CR 16] c20| 11-409 1 nF ker.

R12 | 13-287 | 2,2 K&Q " " Cc21f 11-409 1 nF "

R13 | 13-306 | 100 KQ " " c22| 11-409 1 nF "

R14 | 13=302 47 KQ " "

R15| 13-291 | 4,7 KQ " "

R16 | 13-309 | 220 KQ . " " D1 | 04-036 OASO

R17 | 13-306 | 100 KQ " " D2 [04-062 1N4148

R18 | 13-295 10 KQ v " D3 | 04-062 1N4148

R19 | 13-295 10 KQ v " D4 | 04-062 1N4148

R20 | 13-299 22 KQ v " D5 [04-062 1N4148

R21 | 13-283 1 KQ " " D6 [ 04-062 1N4148

R22 | 13-291 | 4,7 KQ " " D7 | 04-062 1N4148

R23 | 13-287 | 2,2 KQ "

R24 | 13=-312 1M " " Ql |19-106 BF347

R25 | 13-295 10 KQ " Q2 [19-106 BF347

R26 | 13-295 10 KQ " Q3 |19-082 BC328B E-line

R27 | 13-291 | 4,7 KQ " " Q4 |19-117 BC238B E-line
Q5 |19-082 BR328B E-line

cl 11-508 33 uF/10V tant.

Cc2 | 11-504 | 4,7 uF/10V " 1c1| 09-003 TAA 765A

Cc3 11-410 1 nF il% NPO ICc2| 09-099 CD 4098 BE

Cc4 | 11-410 1 nF 1% NPO

C5 11-504 | 4,7 pF/10V tant.

Co6 11-500 | 0,1 pF/35v ¢

c7 | 11-500 | 0,1 pF/35V

c8 | 11-394| 47 pF Ker.

Cco 11-500 | 0,1 pF/35V tant.

l-tone transmitter with timing| Rettet: Tean | Stykl. nr:

circuit.

Tilherer tegn. nr.:

76008-3E2

Print board B 61 B

Kertr: | 76008-452
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12-75 ‘ Kontr.:
75590-3E2

AC
Stykl. nr.

Tegn.:11-
Tegn. nr.

PRINT B4SB2 (prom no.2)

PRINT B49B 1 (prom no.1)
AP-RADIOTELEFON

CONTROL CIRCUIT FOR PUBLIC MOBILE TELEPHONE

FRONTSECTION 15,
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[22-6 -77 JH/AC FRONTSECTION 19

31-8-76 LT/ NC
31-10-77 IM/AC
23-1-78 LT/AMC

21-3-77-H)
12-4-77 LT/AC

Rettet:




AP-RADIOTELEFON -

Nr. | Kode Data Nr. | Kode Data
R1 13-287 | 2,2 KQ 1/8 W CR1f Q4 | 19-096 BC337
R2 13-281 | 680 Q@ " Q5 | 19-093 BC238B
R3 16-022 | 4,7 KQ Potm. Q6 | 19-095 BC327
RA | 13-284 | 1,2 KQ 1/8 W "

R5 16-023 | 100 KQ Lin.Potm. IC1} 09-073 SN745470N
R6 |

R7 13-295 10 KQ "

R8 13-295 10 KQ " "

RS 13-295 10 KQ v "

R10| 13-295 10 KQ "

R11| 13-295 10 KQ v "

R12| 13-295 10 KQ v "

R13| 13-295 10 KQ " "

R14 | 13-295 10 KQ ¢ "

R15| 13-291 | 4,7 KQ " "

R16| 13-302 47 KQ n "

R17| 13-300 33 KQ " "

R18| 132287 | 2,2 KQ "

R19| 13-300 33 KQ "

R20 ! 13-291 | 4,7 KL " "

R21| 13-291 [ 4,7 KQ "

R22 | 13-302 47 KQ o "

R23| 13-283 1 KQ " "

R24 | 13-291 | 4,7 KQ " "

D1 04-002 AAZ1T7

D2 04-002 AAZ17

D3 04-002 AAZ17

D4 04-062 1N4148

D5 04-062 1N4148

D6 04-062 1N4148

D7 04-062 1N4148

Ql

Q2 19-096 BC337

Q3 195-093 BC238B

Control Circuit for public mobl.Rettet: Tean- I Stykl. nr:

Telephone frontsection 15/19
75590-3E2

Tilherer

tegn. nr.:

Kontr.!

75590-452




12V

T ° O
JuF/25V
IA7}JF

Rettet: 23-3-75 AEZ ?

Relay box
‘ O
1
Tegn.:21-4-75 | Kontr.: 21-4-75
Extern timing for hornrelay AC TJ
. Stykl. nr.:
Print board B 34B 1 75169 -4S2
Tegn. nr.:
AP-RADIOTELEFON 4 75169 - 4E2




AP-RADIOTELEFON

Nr. Kode Data Nr. Kode Data

R1 13-291 4,7 KQ 1/8W CR16

R2 13-313 27 KQ n "

R3 123-313 27 KQ n "

R4 | 13-687| 4,7 Q 6 W Dale

Cl 11-506 10 uF/25V Tant.

c2 | 11-505| 4,7 pF"25v "

D1 04-060 1N4001

Ql 19-095 BC327

Q2 19=175 2N4921

L1 17-054 Rele 274-10

Extern timing hornrelay Rettet: Tegn.. Stykl. nr.:
Print board 34 B 1 . )

Tilherer tegn. nr: 75169—4E2 ontr- 75169-452
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DUPLEX FILTER

I
d

Can not be used at 25W UHF )

25W to filter ANT.
ﬂﬂ”ﬂ[ Duplex filter 25WPA =
| _— Power reg. (brown)
= — Chassis (black) .
— 3 g J— .
<] < E
+ 12V supply (red) 3 o
5 5 B Q) |
1 $ Chassis for 5V keyed
PLUG +5V keyed
FOR DUPLEXFILTER 1 % g) Handset microphone
Handset mic. chassis
|1 —red L g DC for power reg.
Handset key
black 2 3 AF for tone Rx
- | o
[brown o Handset speaker
M
HANDSET b
= ———=] White_-—=——white ) a o ) 3
| . .
| @ —omh—\:s Handset mic 6O —{100aH—4 x S Microphone chassis
| yellow lowl_C5 Handset mic. chassis 50— oe) Microphone
b o— 5 _°'ﬂ_‘_\c o F
\ 2! hingk 4 Handsetkey 4 1c
I blue oD L g Chassis 3-0- Bl L129 r—«am F
l 2 Handset speaker 20— = P . O 6W drive output
| g | &S a 10 iowr | T :
30S1 L ------ ol
L_
ST E—
DISPLAY —C10 8o Ay -
-0 Chassis
7SS | BCD-code tens 5| 070 % 7812
—C7 7O —O Handset key blocking
—C6 8| 6O % Ext. alarm
—CS 50— 3 g 12V for 6W PA
L. BCD-code ones | | 1 S 12V keyed
—C3 1] 3-O I O 1
2 12V Supply 2-0 2
0
1 Display chassis 1-0— | Z 3 lé nes
% h Oisplay
! 4 Microphone 1“W—-o— g 2 T
Microphone I %"‘” 13 Mic. chassis 13-0 o 3 4| Tens
12 +5V 12- O g 8
——o—Nn Ext. key 10 8 Free
s —O0——<C10 Chassis L umes 3 Free
——O0—C9 Loudspeaker 9O . Lo k
/I:g:(ce 12V supply 8-O I g L Mqin sw!tch
Removed it DC-converter <] 7 Main switch 70— _g O Main switch
is used \[g Main switch 6—0— I— +12 V from main switch
+12V 5—O 105/8 +:§\\ll::'lm:ps
O + 12V for key 4O + ext. use
Handset key block.  3—O FT—‘S . 5;;/ vsu:)plyd_ a
External alarm 20 o, - or display
1O O Chassis for 5V supply
“““““““““““““““““““““““““““““ | + +
|
|
Batt,
! ks o]l el
1" Ext. key ext. fuse L129
10 Chassis ' 8A. . oF [1000uF/ 16V
|
—0—C 8 12V Supply : Chassis - * 12V supply
—0—C 7 Main switch | Removed if DC-converter or
———o—< i
DC-Conv. start 6 Main switch : regulator PS 13 is used
L— o<
| CONNECTIONS FOR AP DC-CONVERTER - _5_ __'_13‘{_ )
| 6V or 12V: Dwg. no. 68171/4 Stock no. 203-001 | Chassis for DC for 12V for
24V: Dwg.no. 68194/4 Stock no. 203 -002 25W PA Power reg. 25WPA 12V Supply

R Bat. 7
| * 1
| 10A 1
‘l 26 12V 1 :
o—
! PST3 2 !
i —C3 |
| Dwg. no. : c . o———— |
1] 77081 - 4E2 o1 !
———<C
: Stock no.- —C5 10 Chcsscs:
: 203-003 —C6 ——=C 8 12v !
! |

Chassis

S77_ACITP

Installation for public mobile
telephone. Print board B54C1

Tegn.:8-12-75 | Komwr.:
AC

AP-RADIOTELEFON

Togn. ar.:

75620 -2E2




AP-RADIOTELEFON

Nr. | Kode Data Nr. Kode Data
IR1 13-359 100 Q 4 W CR 25
cl 11-506 10 uF/25V Tant.
Cc2 11-353 0,1 ur Laco.
c3 | 11-506 10 pF/25V Tant.
C4 | 05-030 | 1000 pF/16V Elco.
C5 11-409 1 nF Ker.
C6 11-353 0,1 uF Laco.
Cc7 11-409 1 nF Ker.
p1 | 04-040 | 30s1
Installation for public mobile| Rettet: Tegn IStykl. nr:
telephone,Print board B 54 C1 .
Tilherer tegn. nr.: 75620-2E2 Kontr 75620-452




white

O 14

Dyn. microphone Cr green

blue

O 13
012

h——

red

O 11
010
09
Os

7.

06
O5

03
02
(O3

Microphone
Mic. chassis
+5V

Ext. key
Chassis
Loudspeaker
12 V supply
Main switch
Main switch
+12V

+12V for key

External alarm

_Rettet:

Installation for close talk

microphone, AP 2000

AP-RADIOTELEFON %

Tegn.: 4 -11 -76 | Kontr.:
AC
Stykl. nr.:
Tegn. nr.:
76327 - LE2




R1
22K O 1 red 5V supply

Microphone \ £l
icropho :
unit g _/ [’ Oq}!F ,J__, O 2 white output

L7}_|F

T,
O 3 shield earth

f\)

MRettet: Tegn.: 4L-3-77 Kontr.:
25-5-77 LT/AC Microphone 213-020 AC
Stykl. nr.:

Print board B 81 B1

Tegn. nr.:

AP-RADIOTELEFON A¢ 77127- 4LE2




AP-RADIOTELEFON

Nr. Kode Data Nr. Kode Data
R1 | 13-287| 2,2 KQ 1/8W CR 14
R2 13=279 | 470 Q n "
cl | 11-500| 0,1 pF/35 V tant.
c2 | 11-509| 47 uF/6,3 V "
c3 | 11-500| 0,1 pF/35 Vv "

13-062 | Mic. EM-10LB
Microphone 213-020 Rettet: Tegn.. Stykl. nr:
Print board B 81 Bl .

77127-4E2 Kontr.. 77127-482

Tilherer tegn. nr.:




"Ones "

14

FFD 41

?,
D s W =

13

12 _L

NN
210

FFD 41

o

1C3
_ _ TDA
| 7 1405
515 %13122110 9 16151413 12 11 10 9| ¢2
MC 14511 IC1 MC 14511 IC2
1 23 4 567 8 123 45678 O.'l)JF
L e o l C1
® ||]-—<.
x| X[ X[ X 0uF
S =g 2zjEe  EEEe !
4 & b b
2 4 8 1 (2)(4) (8)(1) chassis +12V
supply

BCD input:tens

BCD input: ones

Chassis

Rettet: 30-8-77 l—Dé

Display and decoder for AP 2000
Print board B71B 1

Kontr.:

Tegn.: 6-7-76
AC

Stykl. nr.:

AP-RADIOTELEFON %

Tegn. nr.:

76171- LE?2




AP-RADIOTELEFON

Tilherer tegn. nr: 76171-4E2

Nr. | Kode Data Nr. | Kode Data
R1 13-308 150 k2 1/8W CR16
R2 13-308 150 kQ " "
R3 13-308 150 kQ " "
R4 13-308 150 kQ " "
R5 13-308 150 KQ " "
R6 13-308 150 kQ " "
R7 13-308 150 kQ " "
R8 13-308 150 kQ " "
Cl 11-515 0,1 pF/35V Tant.|mini
c2 11-515 0,1 pF/35v "
ICl | 09-068 MCI14511
IC2 | 09-068 MC14511
Display and decoder Rettet: Tegno  IStykl. nr.
Print board B 71 B 1 :
Kontr.. 76171-452
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