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1. Introduction

1.1. The E 5002 exciter is designed for use in conjunction with the T 5000, T5001% or
T 5002 transmitter power amplifier and the P 5000 (DC) or P 5001 (AC)
power packs. It can also be used in conjunction with other trans-
mitter power amplifiers and power packs where the necessary inter-
face is available.

The exciter is fully synthesized for operation in the frequency
range 400 kHz to 29.9999 MHz in 100 Hz steps and contains a memory
for up to 32 discrete channels which can be freely distributed over
the entire frequency range.

The exciter is designed for tramsmitting of F1l, Al, A2H and upper
sideband A3H, A3J and A3A signals (optionally upper and lower side-
band A3H, A3J and A3A signals).

The dimensions match a standard 19-inch rack and the exciter is in-
tended for mounting in the cabinet with the T 5002 transmitter. When
so mounted, the exciter and transmitter together with the receiver
and the transmitter power pack constitute the TRP 5002 SSB general
purpose radiotelephone.

As we are constantly processing the experience gained during the
production and operation of our equipment, it is possible for minor
modifications to occur relative to the information given in this
instruction manual. Wherever practicable, however, any corrections
will be listed on a correction sheet at the back of the front cover
of this manual.

This manual describes the exciter E 5002 in conjunction with the
T 5002, P 5000 or P 5001 and a receiver of the R 5000 series.
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2.

Operating Instructions

2.1. Distress Operation on 2182 kHz (valid for TRP 5002 with T 5000 only)

2.2,

Set controls as follows:

A SUPPLY to TRANSMIT

B BAND to 2182 kHz

D VOLUME clockwise

E SENSITIVITY fully clockwise

F MODE to TRANSMIT ALARM

G Press and release ALARM START

The alarm signal is now transmitted for approx. 45 seconds and may be
monitored in the handset earpiece. When the alarm signal ceases, de—
press handset key and, speaking clearly into microphone, transmit

distress message.

If it is required to repeat the alarm signal transmission, it is only
necessary to press and release the ALARM START push button again.

An alarm signal transmission may be interrupted at any time by turning
the MODE switch to A3H.

NOTE: In the TRANSMIT ALARM mode on 2182 kHz the power output of the
transmitter is automatically set to FULL POWER SIMPLEX independent
of the setting of the POWER switch.

Tuning to 2182 kHz (valid for TRP 5002 with T 5000 only}

1. Set SUPPLY switch to TRANSMIT.
30 seconds after switching on the transmitter is ready for operation.

2. Set BAND switch to 2182 kiz.
The band-indicator lamp will show constant light indicationg that
2182 kHz is selected. The FREQUENCY display will show frequency no.
zero for approx. 1 sec. followed by a display of 2182.0 kHz.

3. Press TUNE button and adjust TUNING control for maximum deflection
on ANTENNA CURBENT meter.
The tuning range on 2182 kHz is reduced so that power is trans-
mitted even when the TUNING control is not adjusted.

The transmitter is now ready for operatiom.

NOTE: The type of service used on 2182 kHz is A3H, simplex. This mode

is automatically selected when the BAND switch is set to 2182 kHz, and
the MODE switch «can therefore be set to any position except TEST ALARM. -
The equipment will also work in the simplex mode even if the POWER gwitch
is in a DUPLEX position. ' :




2.3. Tuning te a Freguency

1. Set SUPPLY switch to TRAN3SMIT.
30 seconds after switching on the transmitter is ready for

operation.
2. Turn DIMMER control fully clockwise.

3. If the display does not show zero, clear display using C key
of keyboard.

4. Select the desired frequency with the keyboard or look up the
desired frequency in frequency chart and read frequency No. and
key frequency No. into keyboard. If a frequency No. is chosen
it will be displayed for approx. 1 sec. followed by display of
the actual frequency.

5. Set BAND switch to position indicated by flashing band indicator
lamp. If no flashing occurs the BAND switch is already correctly

set.

6. Press TUNE button and adjust TUNING control for maximum deflection
onn ANTENNA CURRENT meter.

7. Select desired type of service with MODE and POWER switches.
Transmitter is now ready for operation.

2. 4. Operating Controls and their Function

2.4.1. The SUPPLY switch has four positions:
OFF Receiver and transmitter are switched off.

RECEIVE ONLY Power Pack is started up and supplies power to re-
ceiver (and grid bias to transmitter output valves).
Remote speaker of receiver is connected to receiver
output.

STAND BY Power Pack supplies power to receiver, exciter, band
indicator and filaments of transmitter output valves.
Remote speaker of receiver is connected to receliver
output.

TRANSMIT Transmitter can be keved. Remote speaker of receiver
is disconnected.

NOTE: A built-in delay circuit protects the output valves of th?
transmitter from being keyed for the first 30 sec. after switching
from OFF or RECEIVE ONLY to STAND BY or TRANSMIT.

2.4.2. The POWER switch has six positions:

LOW POWER Transmitter is keyed from handset key, morse key or

SIMPLEX - telex equipment depending on mode of operation. Receiver i
is muted while tramsmitting. . .,»£
Cransmitter can be driven to approx. 1/20 fo full output:.. ..:
power.
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MEDIUM POWER As above, but transmitter can be driven to approx.

SIMPLEX 1/4 of full output power.

FULL POWER As above, but transmitter can be driven to full power.
SIMPLEX Not to be used for Al transmission below 4 MHz.

FULL POWER Transmitter is keyed constantly in the Fl, A3A, A3J
DUPLEX and A3H modes. Receiver is om, but built-in speaker

is disconnected.

In the A2H and At wodes the operation is simplex
independent of the setting of the POWER switch.
Transmitter can be driven to full output power.
Not to be used for Al transmission below 4 MHz.

MEDIUM POWER As above, but transmitter cam he driven Lo approx.

DUPLEX 1/4 of full output power.
LOW POWER As above, but transmitter can be driven to approx.
DUPLEX 1/20 of full output power.

2.4.3. The MODE switch has six positions (eight on E 5002 for T 5000):

AZH Transmission of modulated radiotelegraphy. Only the
morse key input 1s open.

Al Transmission of unmodulated radiotelegraphy. Only the
morse key input is open (Reduce power to medium or low
power for frequencies below 4 MHz) .

Fi Transmission of telex. Only the telex inputs are oper.
A3A Transmission of single sideband signal with reduced

carrier. The transmitter can be keyed from the handset
key or by setting the POWER switch to DUPLEX.

A3J As above, but carrier suppressed.
A3H As above, but full carrier.
(TEST ALARM) The built-in two tone alarm generator is connected to

the receiver AF amplifier. Transmitter cannot be keyed.

(TRANSMIT ALARM)The two-tone alarm generator is connected to the re-
ceiver AF amplifier and the alarm generatoX is ready
for transmission of an alarm signal. The mode is A3H
as above.

NOTE: Using preprogrammed frequencies, note that the frequency might
be programmed A3H-simplex, and this is overriding the POWER and MODE
switch setting.

2.4.4. The keyboard is used for frequency selection.

The key marked# is used for choosing between direct or programmed
frequency selectiom.




When the key is in its outer position, free frequency selection
mode is selected. The frequency is keyed—in on the keyboard and

the frequency is shown on the display. When the key is in its in-
ner position the preprogrammed frequency mode is selected. The
programmed frequencies are listed in the frequency chart. Each fre~
quency is supplied with a number which is keyed into the keyboard.

- The keyed~in frequency number is shown in the display with a "no."

2.4.5.

2.4.6.

2.4.7,

2.4.8.

2.4.9.
2.4.10.
2.4.11.

2.4.12.

2.4.13.

sign in front for approx. 1 sec. after which the actual frequency
is displayed. If a frequency number is cancelled the display will
be blanked except the ™10 MHz" digit and the "1 MHz" digit.

The DIMMER controls the intensity of the display.

The LSB/USB switch (optional) selects the sideband to be transmitted
(lower sideband or upper sideband) of the modes A3H, A3A and A3J.
In the modes A1, F1 and A2HE the USB position must always be selected.

The ALARM START push-button on E 5002 for T 5000 is used to start
the alarm generator after the MODE switch has been turned to the
TRANSMIT ALARM position. The push-button is depressed and released
and the alarm signal will be transmitted for approx. 45 seconds.

The push-button is also used for starting the alarm generator in
the TEST ALARM position.

The TUNING control is used for tuning the antemma circuit to maximum
antenna current indicated on the ANTENNA CURRENT meter.

The BAND switch has 16 positions.

A band indicator lamp at each position shows by flashing light where
to set the BAND switch in accordance with the frequency selected.
The light will extinguish when the BAND switch is set at the correct
position.

The 2182 kHz position on the BAND switch on T 5000 selects frequency
no. zero on the Exciter (normally programmed 2182.0 kHz Simplex A3H
overriding the selected frequency and mode on the Exciter). The band
indicator lamp shows constant light indicating that 2182 kHz is
selected. The range of the TUNING control is reduced.

The TUNE push-button is used when tuning the antenna circuit. The
transmitter is keyed and a tune signal is generated. During tuning
the receiver is muted.

The CHECK SWITCH is normally inoperative. Pulling the switch knob
out will switch the ANTENNA CURRENT meter to read the voltage or
current selected with the switch. When released the knob will return
to its original position.




3. Installation

3.1. Programming of the Memories on Eﬁzﬂ General

3.1.1. The building block of the memory, located on printed circuit board
303] is the Programmable Read Only Memory, in short PROM.

A PROM is not reprogrammable because programming a bit position is
like blowing a fuse.

3.1.2. On printed circuit board Eiiﬂ 8 PROMs can be mounted in separate

sockets. Five PROMs are used for band information and three PROMs
are used for storing frequency informatiom.

3.1.3. The programming of the PROMs can be done in two ways.

The optional Programming Unit /241y can be used for this job as
described in paragraph 3.3. But only the six TI-types showm in the
table 3.1.1. can be programmed by means of printed circuit board 241N .

The other way is to let the local PROM-distributor do the programming.
In this case all the PROM-types shown in table 3.1.1. can be used.

Manufacturer Types
INTERSIL IM 5600
INTERSIL M 5610
SIGNETICS N 82 § 23
SIGNETICS N 82 S 123
!
T1 i SN 54188 Only these PROM-types i
m s s con ve programed b
T1 ! SN 545188 programming unit [gﬂis.
| TI ' SN 74188
| TI . SN 74188 A
TI ll SN 745188 |
i

Table 3.1.1.

3.1.4. The Band Information Memory controls the Band Indicator of the Trans-
mitter Power Amplifier.

Each position of the transmitter power amplifier BAND switch can be
adjusted to any frequency, but once adjusted the frequency coverage
of each band is limited.

In order to obtain a reasonable output power the ratio between the _
highest and lowest frequency within a band of the T 5002 should not .
exceed approx. 1:1.2. : : :



3.1.5.

3.1.6.

3.1.7.

The table 3.1.2. suggest a subdivision of the frequency range
1.6 MHz - 30 MHz for the T 5002.

Transmitting !BAND j Y&ransmitting %BAND_
| frequency {(MHz) i : frequency (MHz) E ?
; — . ;' t
1.6 - 1.9 I: R ! 7.0 - 8.4 s
1.9 - 2.3 E L % 8.4 - 10.0 T i
| 2,3 - 2.8 ou 10.0 - 12.0 o U
| 2.8 - 3.4 | N 12.0 ~ 14.4 v
3.4 - 4.0 o 164 = 16.9 W
| 4.0 - 4.8 b ' 16.9 = 20.3 X
4.8 - 5.8 l q | 120.3 - 25.0 v
5.8 - 7.0 R 125.0 - 30.0 oz
Table 3.1.2.

The band decoding memory runs in steps of 100 kHz.

NOTE: When the exciter E 5002 is used on frequencies below 1600.0 kHz,
the PROM 303 IC16 must be changed according to paragraph 3.2.13.

Information on the transmitting frequency of every frequency No. is
stored in the frequency memory. It is possible to store two more bits
of information on each frequency No.; one is determined for transmis-
sion of mode A3H-simplex irrespective of the mode selected by the
POWER and MODE switches (e.g. distress frequency), the other for
auxiliary purpose via the remote control interface (e.g. change of
beam direction).

Programming frequency No. zero can be dome in two ways.

If it is convenient that this frequency No. contains the information
associated with an often used transmitting frequency.

On the other hand, if it is not desired to store any transmitting fre-
quency information associated with frequency No. zero, this can be done
by programming the frequency 00000.0 kHz into the memory at frequency
No. zero.

When the exciter is used in conjunction with the T 5000 trapsmitter
power amplifier the frequency No. zero is selected when the band switch
on T 5000 is set in the 2182 position.

The programming instructions for frequency No. zero do not differ from
the instructioms concerning any other frequency No.

The easiest method of checking the programmed frequencies and band in-
formation when the PROMs have been mounted in their sockets is to con-
nect a frequency counter to the ocutput BNC socket, 3015K5, of the ex
citer. The output socket is the one carrying no colour code. It is
normally connected to the transmitter power amplifier via a coaxial
cable. - Unplug the cable and connect the counter to this socket.
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3.2.

3.2.1,

3.2.2.

3.2.3.

3.2.4.

The check is made with the SUPPLY switch in STAND BY. The frequen-
cy measured is the transmitting frequency, f,, and it is measured
in the A3H meode and DUPLEX. Observe the band indicator lamps on the
transmitter power amplifier.

Ordering programmed PROMs

To make it possible for the local PROM-distributor to do the pro-
gramming the customer must fill in a Word Pattern Sheet, supplied
by the distributor for each PROM to be programmed.

The frequency information programmed in the frequency memory PROMs
is the transmitting frequency in BCD-code.

NOTE: When the exciter E 5002 is used on frequencies below 1600.0
kHz the PROM 303 ICl6 must be changed according to paragraph 3.2.13.

Observe that the transmitting frequency f, is the carrier frequency
in the modes A2H, Al, A3A, A3J and A3H. In the Fl-mode f, is the
assigned frequency, provided that the center frequency of tre AF
output from the telex equipment is 1500 Hz. If the AF center fre-
quency if 1700 Hz, subtract 200 Hz from the assigned frequency to
obtain f,.

The input address of the PROMs corresponds directly to the frequency
No.

Each of the five least significant digits of the transmitting fre-
quency ("1MHz", "100 kHz", "10 kHz", 1 kHz" and "100 Hz") is encoded
as follows:

Number Code

0000
0001
0010
0011
0100
0101
0110
0111

1000
1001

W 0 N L W N O

Table 3.2.1.
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3.2.5.

3.2.6.

3.2.7.

3.2.8.

3.2.9.

The most significant digit of the transmitting frequency ("10 MHz")
is encoded as follows:

Number Code
0 00

01

2 10

Table 3.2.2.

If the transmission of the frequency No. concerned must always be
A3H simplex irrespective of the MODE selected by the POWER and MODE
switches the MODE-bit must be programmed "0". Otherwise programme
the MODE-bit "1".

If it is desired to use the auxiliary information on the remote con-—
trol interface socket pin 28a (301-Skl-28a) this is programmed accord—
ing to its use.

A selfadhesive sticker marked A, B and C respectively should be placed
on the package of each PROM indicating in which socket it is to be
mounted.

The Word Pattern Sheet on page 3-16 is at your disposal.

Example 1:

Assume that the frequency 14170.0 kHz is to be programmed at frequency
No. 13.

According to paragraph 3.2.3. the input address is "13" (L
The auxiliary bit is set according to paragraph 3.2.7. to

for example "1" (2)
For free selection of MODE the MODE-bit is set according to
paragraph 3.2.6. to "1" (3

By use of table 3.2.2. and table 3.2.1. the associated codes can be
found:

Digit Number Code
"10 MHz" 1 01 (4)
"1 MHZ" 4 0100 (5)
"100 kHz" 1 ocoi (6)
"10 kHz" 7 0111 (7
"1 kHz" 0 0000
"100 EZ" 0 0000
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The total amount of information 1s now to be arranged:

(1) (2) (3) (4) {5) {6) (N (8) (9)
Input |Aux.|Mode Transmitting frequency,
Address| bit} bit |[10MHz 1MHz 100kHz 10kHz 1kHz 100M=
13 1 1 01 0100 0001 0111 0000 0000
07 06 0504 03020100 07060504 03020100 07060504 03020100
Prom-C Prom—B PromA
Example 2:

Assume that the maritime radiotelep
2182.0 kHz is to be programmed at frequency Ro.
tional antenna must be selected. On 2182.0 kHz

used is A3H-simplex.

is selected by a "0" on the auxiliary pin of the r

face.

hone call and distress frequency
2 and the omnidirec-
the type of service

Let us say that the omnidirectional antenna

From paragraph 3.2.3. we have the input address "2

According to paragraph 3.2.7. the aux. bit is set to

According to paragraph 3.2.6.

Iloﬂ

the MODE bit is set to "O"

emote control inter-

(1)
(2)
(3)

By use of table 3.2.2. and table 3.2.1. the associated codes can be

found:
Digit Number Code
"0 MHz" 0 00 (4)
"1 MHz" 2 0010 (5)
"100 kHz" 1 0001 (6)
"10 kHz" 8 1000 (1)
"1 kHz" 2 0010 (8)
"100 Hz" 0 0000 ¢
The total amount of information is now to be arranged:
(1) (2) (3) (4) (5) (6) (N (8) (%)
Input jAux.|Mode Transmitting frequency
Address| bit]| bit | 10MHz 1MHz 100kHz 10kHz 1kHz 100Mz
2 0 g 00 0010 0001 1000 0010 0000
07 06 0504 03020100 0706050& ,03020100 0706050A 03020100
PromC PromB Prom-A




3.2.10. The information in the five band decoding memory PROMs is stores
as follows:

Frequency in Miz PROM
{(both included)

0- 6.3 IC 9
6.4 - 12.7 IC 8
12.8 ~ 1941 IC 7
19.2 - 25.5 IC 6
25.6 = 31.9 IC 5

Table 3.2.3.

Each input address covers 200 kHz. The four most significant bits
cover the first 100 kHz and the four least significant bits cover

the next 100 kHz. In this way the bands can be changed every 100 kHz.

The band information codes for T 5000/T 5001/T 5002 are:

Band in Code ‘  Band in

T 5001/T 5002 T 5000

K 1111 Not to be used

L 0000 A

M 0001 B

N 0010 C

o 0011 D

P 010 E

Q 0101 F

R 0110 G

8 D111 H

T 1000 4 MHz

U 1001 6 MHz

v 1010 8 MHz

W 1011 12 MHz

X 1100 16 MHz

Y 1101 22 MHz

yA 1110 25 MHz

Table 3.2.4.
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From the function tables showing the standard programming for
303 IC5 - ICY9 on pages 7-11 to 7-15 the input addresses and fre-
quency coverage can be seen.

The word pattern sheet on page 3-17 is at your disposal.

3.2.11. On the package of each PROM a selfadhesive sticker should be placed
indicating in which socket it is to be mounted. The stickers are
marked 0-6.3, 6.4-12.7, 12.8-19.1, 19.2-25.5 and 25.6-31.9 correspond-
ing to IC 9 to 5 respectively.

3.2.12. Example:

Assume that the frequency range from 1600.0 kHz to 1899.9 kHz is to
be programmed for operation in band W of the T 5002.

From the table 3.2.4. the code for band W is read: "1011".

From the fumction table for 303 IC9 on page 7-11 we have the addresses
to be changed:

1600.0 kHz - 1699.9 kHz address 8 (low order byte)

1700.0 kHz - 1799.9 kHz address 8 (high order byte)

1800.0 kHz - 1899.9 kHz address 9 (low order byte).

The PROM must be programmed as shown below:
— —_— e
i Frequency Coverage Iaput Qutput Frequency Coverage
; in kH
'_ _ _ln__k}i_z_ L Address 07 06 05 04 03 02 01 00 _ -ln—z_ _
I 1002 T = 1 1 1 n M ol - LLUU.V T ress- _I-
—"1500.0 - 1599.9 7 1 1 1 v 1 110 1400.0 - 1499.9
_ 1700.0 - 1799.9 8 1 011 10 11 1600.0 - 1699.9 |
I 1900.9 - 1999.9 9 0 0 0 0 1 0 1 1 18An N - 1RG9.9
2100 _~ A nonoon I\M

’/i/-
3.2.13. When transmitting on frequencies below 1600.0 kHz the keyline in the
exciter must be enabled. This is done by changing the band decoder
PROM 303 IC16 labelled 382 239 7 into a PROM labelled 382 239 8 .
The difference between the two PROMs is the 07 bit in address 0. The

function tables are shown on page 7-16 and page 7-17.

3.2.14. When the PROMs are to be installed in the Display and Keyboard
make sure that they are mounted correctly.

The three frequency memory PROMs are mounted on the back of the Display
and Keyboard 303 in the sockets marked A, B and C. PROM A is mounted
in the socket marked with an A, PROM B in socket B and PROM C in socket
c.

The five band decoder memory PROMs are mounted in their appropriate
sockets . The PROM marked 0-6.3 in the socket marked 0-6.3, the PROM
6.3-12.7 in the socket 6.3-12.7 etc.

The top mark of the PROM package is to be uppermost when the Display
and Keyboard is mounted in its normal position.

The band decoder PROM is soldered onto the front of the Display and
Keyboard . This is due to the fact that the PROM is usually only
changed when the exciter is installed in conjunction with a transmitter.
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3.3.

3.3.1.

3.3.2.

3.3.3.

3.3.4.

Instruction for Use of Programming Unit [é:}ﬁ when used in E 5002

A minor disadvantage associated with the use of the PROM as the memo—
ry buiiding block is that a few per cent of the PROMs cannot be pro-
grammed in one or more bit positions due to tolerance problems in

the manufacturing process. In this case the sections 3.3.14 and 3.3.31
describe what to do.

As a PROM is not reprogrampable the greatest care should be taken
concerning the programming procedure.

There are two ways of calculating the setting of the sliders on the
PROGRAMMING UNIT /241\ when programming the frequency memory PROMs,
the hard way and the easy methed.

If you do not have a Programming Slide-rule 342 244 31 at your dispo—
sal you must go the hard way described below.

Calculate the codes for the frequency information to be stored in the
frequency memory PROMs according to the tables 3.3.1. and 3.3.2. (see
paragraph 3.2.2.)

Desired frequency in MHz Code for slider in [f241\
{"10 MH=z", "1 MH=z") Band Mode MHz
0 4 Miz RT 5
1 4 MHz RT 4
2 4 MHz RT 3
3 4 MHz RT -
4 4 MHz WT 5
5 4 MHz WT 4
6 4 MHz WT 3
7 4 MHz WT -
8 6 MHz BT 5
9 b MHz RT 4
10 8 MHz RT 5
11 8 MHz RT 4
12 8 MHz RT 3 i
13 8 MH:z RT -
14 8 MHz WT 5
15 8 MHz WT 4
16 8 MHz WT 3
17 8 MHz WT -
18 12 MHz RT 5
19 12 MHz RT 4 :
20 16 MHz RT 5
21 16 MHz RT 4
22 16 MHz RT 3
23 16 MHz RT -
24 16 MHe WwT 5
25 16 MHz WT 4
26 16 MHz WT 3
27 16 MHz WT -
28 22 Miz RT 5
29 22 MHz RT 4

table 3.3.1. Calculating Codes for the two Mitz #iﬁiﬁi
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. . hy1
‘Desired frequency Code for sliders on /241

"100 kEz", "10 kHz", "1 kHz'", 100 kHz", "10 kHz", "1 kHz",
"100 Hz" 100 Hz"
i 0 9
' 1 : 8
2 7
3 6
‘ 4 5
: 5 4
; 6 3
" 7 2
8 1
9 0

Table 3.3.2. Codes for caleulating the four kHz digits and the
100 Hz digit.

3.3.5. Presuming you have the Programming glide-rule 342 244 31, set the
slides (U on the slide-rule according to the desired frequency
(see paragraph 3.2.2.) and from the window @ on the slide-rule
you have the codes for the sliders on the programuing unit /241\ .

3.3.6. In the three sockets on the programming untit three unpro~
grammed PROMs are inserted. The PROMs must be of the type which can
be programmed by means of the programming unit [2415 according to
table 3.1.1.

3.3.7. Switch on /241y by means of the ON-OFF switch.

3.3.8. The sliders on the programming unit are adjusted as obtained
from paragraph 3.3.4. or paragraph 3.3.5. In the other window some
holes appear, and these are the positions which must be programmed.

3.3.9. By means of the keyboard on the frontpanel the Frequency No. which
is to be programmed is selected. The No. button "y'' must be in its
inner position and the frequency No. will only be displayed for
approx. one second after being keyed—in '

3.3.10. The Programming Pin is now placed in the extreme right hole in the
window. The lamp of the red pushbutton will light as long as the
programming pin does not have proper contact with the underlying

socket-terminal or if this hole position has already been programmed.
3.3.11. Now activate the red pushbutton.

3.3.12. If the programming was successful, the lamp of the red pushbutton will
light and the pin is moved to the next hole.

3.3.13. If the programming was unsuccessful, the red pushbut ton must
be activated repeatedly until the lamp is 1it.

3.3.14. If it turns out that it is impossible te program this hole position,

the only thing to do is to cancel the frequency No. and then choose
another frequency No. and start programming all over again.

3-9



The cancelling is done by setting the sliders on the programming

unit 41\ as follows:

"BAND' = A, '"MODE" = RT and "kHz" = 4111.1 and programming the holes
in the window as per paragraph 3.3.10 to 3.3.13. Then the sliders are
set to: "BAND" = A, "MODE" = RT and "kHz" = 5222.2 and the holes in
the window are programmed.

When a frequency No. installed in the frequency memory is cancelled

the display will blank all the digits except the "10 MHz" digit and

the "1 MHz" digit when the display after approx. one second of display-
ing frequency No. switches over to displaying the selected frequency.

3.3.15. If the transmission on the frequency No. concerned must always be
A3H-simplex irrespective of the mode selected by the POWER and MODE
switches, do not programme the extreme left hole in the window.

3.3.16. If it is desired to use the auxiliary information on the remote control
interface socket pin 28a (301-SK1-28a) this is programmed to logic one
by programming the hole "Enabling of a correctly programmed frequency
No.". Otherwise the auxiliary information will be a logic zero. The
programming is to be done after programming of the frequency informa-
tion into the PROMs.

3.3.17. Concerning the programming of frequency No. zero some considerations
are to be made, refer to paragraph 3.1.6.

3.3.18. When the programming of the frequency Nos has been accomplished the pro—
gramming unit is turned off, the programming pin is placed in its hold-
ing clips and the three PROMs are moved to the Display and Keyboard 303

Take care that the PROMs are mounted in the correct way and in the cor-
rect sockets.

3.3.19. Programming procedure step by step.

1. By means of the programming slide-rule 342 244 31 the codes for the

programming unit 241_\_ are found for each frequency No. to be pro-
grammed.

2. Mount three PROMs in the sockets on Zéi}} (take care that they are cor-
rectly positioned}.

3. Turn on the programming unit.

4, Adjust the seven sliders according to step 1.

5. Select by means of the keyboard the frequency No. to be programmed.
6

. Place the programming pin in one of the holes in the window of the
tool, beginning from the right.
If this hole is unprogrammed the lamp in the red pushbutton will
extinguish,

7. Activate the red pushbutton.
The lamp of the red pushbutton will now light if the programming was
successful.
As long as there are unprogrammed hole positions the steps 6 and 7
are repeated.

3-10
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3.3.20.

3.3.21.

3.3.22.

3.3.23.

3.3.24.

3.3.25.

3.3.26.

3.3.27.

8. The extreme left hole is left unprogrammed if it is desired that
the frequency must be programmed A3H-simplex.

9. If the auxiliary bit is to be programmed insert the pin in the
"Enable" hole position in the middle of the programming tool and
program this hole position. This should finally be done before
changing to a new frequency No.

10. If there are more frequency Nos to program revert to step 4,
otherwise to step 12,

11. If there is a hole position which cannot be programmed, cancel the
frequency No. and start from step 6. (refer to paragraph 3.3.14.).

12. Turn off the programming unit.
13. Place the programming pin in its holding clips.

14. Place a selfadhesive sticker on the package of each PROM indicating
in which socket (A, B or C) it is to be mounted on Display and Key-
board .

15. Move the three PROMs to . (Take care that they are mounted in
the correct way and in the correct sockets).

The band decoder memory PROMs are programmed by means of the program-
ming unit [5415 as described below.

Obtain the PROM number, the addresses and the band information codes
as described in paragraph 3.2.10 and paragraph 3.2.12.

Translate the most significant five bits (07, O0g, 05, 04, 03) according
to table 3.3.3. and the least significant three bits (09, 03, 0,) accord-
ing to table 3.3.4.

The "x" in the "Ed'column of table 3.3.3. means that the hole position
marked "Enabling of a correctly programmed frequency Neo." is to be pro-
grammed.

The programming work sheet on page 3-17 is at your disposal.

In the socket C on the programming unit [2415 an unprogrammed PROM is
inserted. The PROM must be of the type which can be programmed by
means of the programming unit /241\ according to table 3.1.1.

Switch on by means of the ON-OFF switch.

The sliders on the programming unit [2415 are adjusted according to
paragraph 3.3.22.

By means of the keyboard on the front panel the input address which is
to be programmed is selected.

The No. button "y" must be in its inner position and the input address
will only be displayed approx. one second after being keyed-in.

The programming pin is now placed in the right in the window. The lamp
of the red pushbutton will light as long as the programming pin does
not have proper contact with the underlying socket-terminal or if this
hole position has already been programmed.
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Codes for é41§

Band information codes
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O 0ll0011001100110011001100110011
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[ 0001111000011110000111100001111
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(=] 0000000111111110000000011111111
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fa} OO 0000000000 Qrrm e

Table 3.3.3.

T

AR DN

AR

" "1 kHzll "100 Hz"

oo h
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Table 3.3.4.
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3.3.28. Now activate the red pushbutten.

3.3.29. If the programming was successful the lamp of the red pushbutton
will light and the pin is moved to the next hole.

3.3.30.

3.3.31.

3.3.32.

3.3.33.

1f the programming was ,
be activated repeatedly until the lamp is lit.

If it turns out that it is impossible to program this hole position,
the only thing to do is to replace the defective PROM with a new one

and start programming all over again.

If the "En" column is "x" the hole in the middle of the unit marked

"Enabling of a correctly programmed frequency" must be programmed too.

Programming procedure step by step.

1.

10.

11.
12.
13.

Obtain the addresses and codes as described in paragraph 3.2.10.

and paragraph 3.2.12. filling in the programming work sheet on page

3-17.

Translate by means of table 3.3.3. and table 3.3.4. the codes to

£2&1§-codes on the programming work sheet.

Mount an unprogrammed PROM in the socket C of the programming unit
41\ . (Take care that it is correctly positioned).

Turn on the

Select by means of the keyboard the input address for the PROM.

programming unit.

. Adjust the sliders according to the programming work sheet.

Place the programming pin in one of the holes in the window of the
tool, beginning from the right.

Activate the red pushbutton.

The lamp of the red pushbutton will now light if the programming

was successful.

As long as there are unprogrammed hole positions the steps 7and 8

are repeated.

If all hole positions in the window are programmed and the "Enable"

bit is to be programmed go to step $. Otherwise to step ll.

If the lamp
ed until it

If there is
3 and start

Program the

of the red pushbutton does not light, step 8 is repeat-

lights.

a hole position which cannot be programmed, go to step

the programming all over again.

"Enable” hole position in the middle of the tool.

1f there are more input addresses to be programmed, revert to step

5.

Turn off the programming unit.

Place the programming pin in its holding clips.

Place a selfadhesive sticker on the package of the PROM indicating
in which socket (0-6.3, 6.4-12.7, 12.8-19.1, 19.2-25.5 or 25.6-31.9)

it is to be mounted on the Display and keyboard

3-13
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14.

3.4,

3.4.1.

3.4.2.

3.4.3.

3.4.4,

Move the PROM to (Take care that it is mounted in the cor-
rect way and the correct socket).

Remote Control

The Remote Control Interface socket 301 SK1 (also used for the pro-
gramming unit é&l&) igs intended for a remote control interface beoard.

The remote control interface socket permits the remote control
of:

Digital selection of the 32 preprogrammed frequencies.

Digital selection of transmission mode.

Digital selection of operation mode.

Digital selection of power level {full, medium or low).
Two-tone alarm generator: Test and start functioms.

Provision for transmission of a constant 1300 Hz tone (10 sec. timer
not included in E 5002) after transmission of the alarm signal and/or
transmission of the navigational warning signal (2200 Hz).

The remote control interface board is customer supply. Nevertheless
an example of a remote control circuit is shown on page 3-15.

The power from the E 5002 for supplying the remote control interface
board must not exceed:

20 mA from the 15.7V supply
30 mA from the 7.5V supply when the E 5002 is supplied from the
P 5000 or P 5001.
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Input
Address

Prom C | Prom B

w |8 Transmitting Frequencies
Trans- = 18
S Eed < |= | 10MHz IMHz 100kHz 10kHz
itting 1o 10,[0.10,]0.]0.]0,]0.f0,]0 0.10.]0.]10.]0
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3-16




=

Qutput Codes Qis ‘ I

Frequency Input o.lo.lo.lo|o.]l0.]0.]0.] "En."|"Mode"| "1MHz" Frequency
Coverage in kHz | Address Coverage in k%i_

qpe——

oo un]ejw o - o

—
Lo ]

J

o o o frafrateo [ra fro fro ro s fiet li= et it e s i i [
c:Fn~4a\U1a~uWh:w-o~ocn-4=~u:a-u: ~lo

w
-

3-17

by



Input
Address

Trans-—
mitting
Frequency

A3H Simpl.

Free

Mode

Auxiliary

Codes for &

"En‘ L1}

"Band"| '"Mode"

|I1mzll

"100kHz"

"10kHz"

(1] lk-Hz "

"100Hz"

(¥l [« o] EN] Fa 08 (W] I o) OR[N0 (o [
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Technical Data

Modes of Operation

Duplex, semiduplex and simplex A3A, A3H, A3J and F1 {(USB).
Option for LSB/USB
Semiduplex and simplex Al and A2H.

Power Output

Al, A2H, A3A and A3J: 2-3.5V pp in 50 ohms (adjustable)
Fi: 1.6=2.7V pp in 50 ohms

Medium power: —6 dB

Low power: —13 dB

Frequency Range

405 kHz - 29.9999 MHz
Semicontinuous in 100 Hz steps.

Frequency Selection

a. Direct mode:
Keyboard selection with fixed decimal point.

b. Programmed mode:
Keyboard of up to 32 preprogrammed frequencies (PROMs)
Frequency No. shown on display for approX. { sec. after selection
of No. Thereafter display of frequency.
Mode A3H/simplex may be preprogrammed .

c. Remote mode: .
Selection of the 32 preprogrammed frequencies in binary code via
3018K1.

d. Distress frequency:
When the exciter is used in conjunction with T 5000 the band switch
can select frequency No. zero which should be preprogrammed
2182.0 kHz — A3H/simplex.

Frequency Accuracy and Stability:

Depending on master oscillator {(connected to 3018K2).
When master oscillator [240\ is fitted:

Accuracy: Less than 2 ppm/year.

Stability: ¥ 5 Hz in any 15 min. period.

Unwanted Radiation:

Unwanted Radiationm 7.5 kHz or motre off the assigned frequency: at least
43 dB (typical 50 dB) below the p.e.p. value.

4~1



Frequency Linearity:

*+ 1.5 @B over the frequency range 405 kHz - 29.9999 MHz.
Modulation:
Modulation characteristic within 6 dB from 350 Hz to 2700 Hz.

AF Compression:

Output varies less than 0.75 dB for a variation of input level from
-10 dB to +10 dB relative to nominal input. -

AF Inputs:
Carbon microphone: 200 ohms nominal 3V pp max. 9.5V pp

Line input: 600 ohms nominal O dBm max. +10 dBm.
Telex input: 600 ohms nominal O dBm max. +10 dBm.

Two—-Tone Alarm:

Included for remote control only.

Intermodulation:

Better than —43 dB (typical -46 dB) as per CCIR specification.

Noise and Hum Level:

More than 40 dB below full power p.e.p.

Remote Control Facility for Exciter:

Digital selection of the 32 preprogrammed frequencies.

Digital selection of transmission mode.

Digital selection of operation mode.

Digital selection of power level (full, medium or low).

Two—tone alarm generator: Test and start functions. Provision for
transmission of a constant 1300 Hz tone (10 sec. timer not included)
after the alarm signal and/or transmission of the navigational warning
signal (2200 Hz).

The digital and other remote control information must be fed via 3018K1
and the digital interface (customer supply) may be placed in the space
provided for PCB/241\programming unit. PCB/241\may still be used for
field programming.

Supply Voltage:

7.5V ¥ 5 Z: max. 2.7A typical 1.9A.
15,7V = 5 %: max. 1.1A typical 0.9A.

Environmental Conditions:

Complies with CEPT and MPT 1204 (UK) specifications.
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Dimensions:

Height:
Width:
Depth into rack:
Weight:

132.5 mm
482 mm
333 mm
9.2 kg

4=3
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5. Technical Description

5. 1.

5.2.

5.3.
5.3.1.

5.3.2.

Mechanical

The exciter is built on a rugged zinc plated and passivated iron

chassis.
The exciter contains five plug-in boards &, &- &s
£248 [302]

and [23§§ and two boards in separate screened cans and

which become accessible after removal of the respective lids. Board
m is mounted behind the front panel. This board and the mother-
board become accessible when the front panel is tilted forward.
This is possible after removal of the two upper screws in each side
fixing the front panel.

Circuit Description, General

Each printed circuit board and also the chassis-mounted c¢omponents
have been allocated an identification number between [2055 and .
The designation of a component or terminal includes this number as

a prefix, e.g. 207 (resistor R3 on board /207\), or 244-6 (terminal
No. 6 on board A44\).

For convenience in this section and on the circuit diagrams the
prefix is omitted except where there is a risk of ambiguity.

The circuit diagram is divided into a wiring diagram on page 8-
showing the motherboard and the interconnections between the
printed circuit boards of which the exciter is composed and circuit
diagrams of the individual circuit boards. The block diagrams on pages

8- to page 8- illustrates the operation of the exciter.

Circuit Summary, Signal Path E 5002

The signal path is contained on boards A and . The AF input
signal, having passed an input selector and a compressor, is converted
to a 1.4 MHz double sideband signal by mixing with a 1.4 MHz signal
derived from the master oscillator. The upper sideband is removed in

a crystal filter and the lower sideband is applied to an amplifier,
the gain of which is set in accordance with the mode selected. At the
output a 1.4 MHz signal of appropriate level for carrier re—insertion
is applied in the modes A3A and A3H.

The 1.4 MHz single sideband signal is fed to the RF translator |302] .
When the signal enters it passes the level setting circuit
which allows the level to be set independently at each band. The

1.4 MHz lower sideband signal is converted in the 1.4 to 38 MHz mixer
to a 38 MHz LSB signal by mixing with a 36.6 MHz signal from the

36.6 MHz VCO. The signal is filtered in a crystal filter to remove
undesired mixing products.

The signal is converted to a 0-30 MHz upper gsideband signal in the

38 to 0-30 MHz mixer by mixing with the 38-68 MHz signal from the syn-
thesizer VCO3. The signal is then amplified and fed to the 30 MHz
low-pass filter. Having passed the filter the signal is amplified

to full power level. Before the signal is fed to the transmitter it
passes the step attenuator controlled from the POWER switch.

=1



5.3+3.

5.3.4.

L

In the Al, A3H and TRANSMIT ALARM modes the AF signal is supplied
from the tone generators on board gé34§. The 1.5 kHz oscillator

is used for generating the carrier frequencies in the modes Al and
A2H. A 1.5 kHz shift command from the mode control circuit makes

the synthesizer decrease its output frequency by 1.5 kHz in these
modes which means that the output frequency of the exciter becomes
the correct transmission frequency. The 2.2 kHz oscillator i's in ad-
dition used for generating the sideband in the AZ2H mode giving a
modulation frequency of 700 Hz.

The keyline output from the keying circuit to the power pack informs
the HT converter to start when the line goes high. However, this
i1s inhibited if an illegal frequency has been selected.

The 1.4 MHz reference frequency is normally supplied from the master
oscillator of the R 500X receiver. However, if the receiver is not
installed in the cabinet, master oscillator /24 is available for
mounting in the exciter.

Circuit Summary, Frequency Synthesizer

This frequency synthesizer consists of two programmable phase locked
loops (loop 1 and loop 2), the outputs of which are controlling a
third (loop 3) from which the complete synthesized signal is derived
and fed to the lst mixer in the signal path.

The output frequency of loop 1 is controlled by the 100 Hz, 1 kHz,
and 10 kHz information according to the contents of the displays,
provided that the receiving mode chosen is not Al, A2H or Fl. If
the Al, A2H or Fl mode is chosen the output frequency is decreased
by 1.5 kHz.

Loop 1 produces an output frequency in 999 steps from 20.000 MHz to
21.998 MHz in all modes but Al, A2H and Fl1. 1In the Al, AZH and Fl
modes it is from 19.970 MHz to 21.960 MHz. This frequency is divi-
ded by 200 and serves as a variable reference frequency for the
Loop Translator.

Independent of the different receiving modes loop 2 is controlled

by the 100 kHz, 1 MHz, and 10 MHz information according to the con-
tents of the displays. The output frequency of this loop is variable
from 3.70 MHz to 6.69 MHz in 299 steps and is fed to the mixer of
the loop translator where it is subtracted from the synthesizer out-
put frequency divided by 10 and finally compared with the variable
reference frequency to this loop by means of Phase/Freq. Detector 3.
A Frequency Comparator ensures that the synthesizer output frequency
divided by ten is higher than the output frequency of loop 2. If this
was not the case, it would lead to a stable, unlocked condition of
loop 3.

The frequency synthesizer is locked to a 1.4 MHz signal derived from
the TCXO so that the output frequency will exhibit exactly the same
stability as specified for the TCXO.



Provided that the 3 loops are locked the following equationms,
where fvcoi is short for output frequency of VCOi, will become
valid:

Assumption: Transmitting frequency is (ab, cde.f) kHz.

(fvcoz - 10) - fvcop = (fvcoy] - 200).

(fvcog = 10x(fvcoy + (fveoy ~ 200))

where

fvco; = (20000 + (d e £)x2) kHz and
fveoy = (3700 + (a b ¢)x10) kHz and
fveoq = 38000.0 kHz + a b e d e £ kHz.
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5.5.

5.5.1.

5.5.2.

5.5.3.

Circuit Description, E 5002

f35T1 Motherboard

The motherboard contains the interconnection between the different
units and the wiring. The motherboard also contains the plugs for the
cabinet wiring and the voltage regulators: the 5V regulator, the 12V
regulator supplying the output amplifier om 302 and the 12V regulator
for the remaining circuits.

On the 301 motherboard the 10 divider for the VCO3 loop is located.

1522\ 1.4 MHz Exciter

The AF input signals are connected to the compressor through an in-
put selector. The microphone and line inputs are open only if the
terminals 4 and 8 are both HIGH. The telex AF input is open only if
terminal 8 is LOW. The tone input is always open.

The gain of the compressor is controlled by means of the field
effect transistor TR2, which functions as a variable emitter resi-
stor for the left hand transistor in ICL. The control voltage is
provided by a rectifier consisting of the pair of ICl tramsisters
to the right, which detect the sideband level at the cutput of the
crystal filter X1 (or X2). When terminal 4 is LOW the compressor is
off as the resistance of TR2Z is kept at its maximum value.

The compressed audio signal and a 1.4 MHz signal from the carrier
level regulator IC2 are fed to the balanced mixer IC3. The output

is a 1.4 MHz double sideband suppressed carrier signal that is

fed through crystal filter X1 (or X2) which removes the upper side-
band (or the lower sideband) and suppresses the carrier still further.

The gain of the amplifier stages following the filter is controlled
from terminals 13, 14 and 15 by inserting different emitter resistors.
In the A3H-mode all terminals are HIGH and the gain is determined by
R76. Carrier re-insertion is performed by applying the 1.4 MHz sig-
nal from the carrier level regulator to TR7 via an attenuator con~
trolled from the same terminals.

The filter shift is made by means of transistor TR4 controlled by the
optional LSB/USB switch on the front panel or the remote control inter—
face.

302 RF Translator

The 1.4 MHz single sideband signal eanters the RF translator through

a 1.4 MHz filter. The load resistance of the filter is adjustable

and can be set individually at each band by means of variable re-
sistors. The signal is converted in the 1.4 to 38 MHz mixer ICl to a
38 MHz signal by mixing the signal with the 36.6 MHz signal from the
36.6 MHz VCO. After removing the unwanted mixing products in a 38 MHz
crystal filter the signal is fed to the 38 to 0-30 MHz mixer.




5.5.4.

The 38 to 0-30 MHz mixer 302 IC7 is a double balanced passive mixer
converting the signal to the transmitting frequency by mixing it

with the injection frequency from the VCO3. The signal is amplified
in TR5 before the image signal is removed in the 7th order low-pass
filter, The desired signal is amplified to FULL power level in TR9.

Before the signal leaves the board, it passes the stepattenuator con-
trolled by the POWER switch setting or remote control interface.

The attenuator is a modified T-attenuator attenuating 0dB, 6dB and
approx. 12dB.

The reference frequency of 1.4 MHz is amplified in the buffer TRl
supplying the 1.4 MHz exciter 12445 and the 36.6 MHz VCO. The re-
ference frequency is derived from the TCXO in order to accomplish
the necessary degree of frequency stability of the output signal
from the voltage controlled oscillators

The 1.4 MHz reference frequency is divided by seven in the divider
IC3 before it- as a 200 kHz signal - is fed to one of the input ports
of the Phase Detector IC5. The output from the 36.6 MHz VCO is buf-
fered up through TR13, TR1l4, TR7? and half of IC6 before it is di-
vided by 183 in the synchronous divider consisting of IC9 and IC8
and the other half of IC6é which acts as presetting control.

The output of the VCO is amplitude regulated and fed to the 1.4 MHz
to 38 MHz mixer ICl.

The selection of the variable resistor for the level setting is carried
out by the band decoders IC2 and IC4 turning the diodes D1 to
D17 (except D6) on and off.

g& Control Circuit and Tone Generators

The mode control signals from the MODE switch, the A3H simplex signal
from the frequency memory in and the MF information from the
transmitter power amplifier are the input signals to the programmable
read only memory (PROM), ICS, of the Mode Selector. The PROM has been
programmed to give at the output the desired control signals correspon-—
ding to the wanted mode.

The mode selector controls the input selector and the mode setting

of the 1.4 MHz exciter A44\ via the respective control leads. The

1.5 kHz SHIFT output tells, when HIGH, the synthesizer to decrease

its frequency by 1.5 kHz. In the Fl mode the anode voltage of the

P.A. valves is lowered by means of a relay in the power pack controlled
from transistor TR5. Automatic selection of FULL POWER is carried

out by means of transistor TR4, when AJH simplex (terminal léa LOW)

and TRANSMIT ALARM (output Og of IC5 LOW) are selected. The mode se-
lector further controls the key selector.

Keying of the transmitter is only possible from the MORSE KEY input
in the A2H and Al modes, from the TELEX KEY input in the Fl mode,
from the HANDSET KEY input in the A3A, A3J, A3H and TRANSMIT ALARM
modes, and from the DUPLEX input in the F1l, A3A, A3J, A3H or TRANSMIT
ALARM modes, provided A3H simplex is not selected as the DUPLEX inmput
is then inhibited. Furthermore the information on terminal 24a (WT)
has to be in accordance with the mode selected: RIGH at A2H, Al and
F1, LOW at A3A, A3J, A3H or TRANSMIT ALARM. This is done by connec-~
tion to the 1500 Hz shift control output at terminal 20c.
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5.5.5.

The keying signal at IC2, pin 8 controls, via an inverter, transi-
stor TR9, supplying +12V to the output amplifier circuit of the

RF translator 302 and activating the keyline to the power pack.

In SIMPLEX it supplies base current to TR8 controlling the muting

of the receiver.

The two-tone alarm signal generator incorporates the 43 sec. timer

the 2Hz astable multivibrator and the 2.2 kHz and 1.3 kHz oscillators.
The 45 sec. timer is enabled from the mode selector in TEST ALARM

and TRANSMIT ALARM and can be started by pushing the ALARM START
push-button that applies +12V to terminal 2c. Via the voltage divider
R32 and R33 a keying signal is applied to the key selector. The 2Hz
astable multivibrator starts and supplies base current to TR6 and

TR11 alternatively. The audio signal from the oscillators is, via the
tone keyer, applied to the 1.4 MHz exciter /44\ and, via the sidetone
keyer, applied to the receiver audio amplifier.

In the Al mode the 1.5 kHz oscillator is started. The audio signal
is keyed in the sidetone keyer and the tone keyer which are both
controlled from the morse key. Capacitor C8 and adjoining components
at the gain control input of IC7 serve to shape the tone pulses cor-
rectly.

In the A2H mode the 2.2 kHz oscillator as well as the 1.5 kHz oscil-
lator are on. R54 is connected to ground in IC4 thereby reducing the
peak level of the audio signal at the tone keyer input to the same
level as when only one tome is present. The sidetone keyer is con-~
nected to the 1.5 kHz oscillator only as TR12 is turned off by means
of D24,

When the TUNE-button of the transmitter power amplifier is activated
terminal 18c is LOW. A2H is selected by means of DL and D3 the trans-
mitter is keyed via IC2 pin 9, and the sidetone keyer is turned off
by means of IC3 pin 1.

0%3 Frequency Divider

There are three divider chains, their associated buffer amplifiers
and two phase/freq. detectors located on this board.

The reference divider produces the 2 kHz reference frequeacy for the
phase/freq. detector 1 and the 10 kHz reference signal for the phase/
freq. detector 2 from a 1.4 MHz signal derived from the TCXO.

The variable divider chains are composed of programmable up-counters
and their associated external gating logic. The dividing action is
accomplished by presetting (programming) these counters with the data
blocks corresponding to the contents in the displays at the end of
each counting cycle. The data blocks contain the BCD 9's complement
code of the correspouding digit.

In the loop 1 divider chain the WT modes information (e.g. Al, A2H
and Fl) is used to control the associated external gating logic. In
the WT modes this chain counts 15 clockpulses less than in any other
mode before concluding a counting cycle. Thus the contents of the
data blocks are independent of the mode.
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5.5.6.

5.5.7.

The loop 2 divider chain counts independent of the receiving mode
and adds by means of the external gating logic 370 extra clock
cycles to what is determined by the three most important digits
before concluding a counting cycle.

The outputs from the variable dividers are led to their respective
phase/freq. detectors and are here compared to the fixed reference
frequency. In case of a frequency difference the detector will pro-
duce a DC error voltage which will adjust the associated VCO to
establish the wanted frequency equality.

Zéjé& Loop Translator

This circuit board contains one half of loop 3, namely the frequency
comparator - 200 divider, the loop 3 mixer, with its associated 1.5
MHz low-pass filter and phase/freq. detector 3.

The VCOj output frequency is divided by 200 and fed as a variable
reference frequency to one of the two input ports of phase/freq.
detector 3. The output frequency of VCO, divided by 10 is fed to the
loop mixer whose other injection signal is derived from VCO;. The
sum frequency from this mixing process is removed in a 13-order

1.5 MHz low-pass filter thus allowing only the difference frequency
to pass on via the following buffer amplifier to the other port of
phase/freq. detector 3. This detector is almost identical to the
detectors mentioned in the description of board 207 .

If the VCO; output frequency is higher than the synthesizer output
frequency divided by 10 at the beginning of an acquisition of loop 3
this loop will end in a stable, unlocked conditiomn. To avoid this

these two frequencies are compared. If the frequency of VCO, is the
higher of the two the monostable multivibrator IC13 is triggered by the
latch following the two divider chains and via the phase/freq. detect—
or 3 the frequency of VCO3 is forced to rise thus pulling loop 3 out

of this unwanted conditiom.

The output pulse from the detector is smoothed by means of a simple
RC-filter before leaving this circuit board.

VCO1 and VCO2

The loop filter and voltage controlled oscillator of both loop 1 and
loop 2 are located on this board.

Both of these filters are active 3rd order low-pass types with an
integrated function incorporated. The purpose of the loop filters

is to remove the pulses from the output of the phase/freq. detector

and allow only the DC-information to pass on to the vari-cap diodes

of the voltage controlled oscillators. By use of the phase error adjust-
ment potentiometer the phase error pulse width can be minimized. Once
adjusted this width will remain unchanged throughout the whole fre-
quency range of the VCO, due to the use of an integrator in the loop
filter. Both of the VCQ's are amplitude regulated.

The selection of ome of the three bands in which VCO2 is operating is
carried out by means of a decoding circuit on .




5.5.8.

5.5.9.

5.5.10.

V€03

This circuit board contains the loop 3 filter and the voltage con-
trolled oscillator VCOsj.

The loop 3 filter comnsists of a low-pass filter and an integrator.
The filter serves to remove the pulses of the phase/freq. detector
output signal and allow only the DC information to pass on to the
vari-cap dicdes of VCO3. By use of the phase error adjustment the
phase error pulse width can be minimized, and once adjusted it will
remain unchanged throughout the whole frequency range of VCO5 due
to the use of an integrator in the loop filter.

VCO3 consists of three voltage controlled oscillators VCOg, VC03y
and VCOy,, each covering a band of approximately 10 MHz. The band
selection is carried out by means of a decoding circuit on 303 .

The VCO3 output signal is amplitude regulated and serves as an in-
jection signal to the 38 to 0-30 Miz mixer in the signal path.

40\ Master Oscillator (Optional)

The oscillator itself is a sealed unit containing a highly stable
TCX0 (temperature compensated crystal oscillator) at 11.2 MHz. The
output signal of the TCXO is amplified in the transistors TRl to
TR3 and fed to the binary counter ICl which divides the input fre-
quency by 8. The 1.4 MHz square wave signal is filtered in a tuned
circuit C6, Tl, and the resulting sine wave signal is fed to the
output terminals.

TCXO's of two different manufactures may be used. In both cases
crystal oscillator aging is very small (less than 10~6 per annum)
and will be greatest during the first few years. Aging will normally
cause an increase in frequency which in one case can be compensated
for by introducing the connection indicated by the dotted line in
the circuit diagram (this will reduce the frequency by approx.
2x10~6) and in the other case by changing the factory selected re-
sistor. The resistor should be selected at 25°C ambient temperature
to give a TCXO output frequency offset from the nominal frequency
(11.2 MHz) by the amount marked on the can.

Frequency adjustment should be carried out only if a high quality
counter is available for comtrol of the frequency. It must be en-
sured that the accuracy of the counter at the time of use is better
than 1077,

|303[ Display and Keyboard

When a key is pressed or released some sort of bouncing effect

will always appear before the key has settled. This bouncing is re-
moved by means of the Key Bounce Eliminator consisting of IC45 and its
associated external components. Whem a key has settled after being
pressed, a read-pulse is produced at pin 12 of ICA5 and the BCD

code of the key number in question is produced by IC46 and IC47.

Dependant upon whether the number key "#' is in its inner or outer
position the read-pulse is passed to the first register in the No.
register stack IC42 or to the first register in the frequency digit
register stack IC41. The BCD code is at hand on the input of both
register stacks. The direction of the read-pulse from 1C45 and the
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5.5.11.

clear pulse from the clear key are controlled by IC43 under control
of the number key. The data blocks already stored in the register
stack concerned are simultaneously shifted to the next register.

Two display modes are possible.

If the No. key S4 is open the outputs from the frequency digit
register stack are enabled and the displays show the contents of
the frequency digit register stack, and the transistor TR7 turns
on the decimal point of display IC40.

If the No. key S4 is closed the No. display timer IC51 guides the
contents of the No. digit register stack to the displays IC32 and
1C40. IC37 and half of IC33 are enabled to pass the information. By
means of TR1 some segments in the displays IC12 and IC13 are switched
on together with the decimal point in IC23 forming the letters: “no."
(short for frequency No.).

After approx. one second the No. display timer runs out and the out-
puts of the frequency memory PROMs IC20, IC24 and IC34 are enabled
and passed to the displays indicating the frequency stored in the
frequency memory.

The diodes D20 and D21 enable the the transmitter power amplifier
T 5000 to select frequency No. zero when the band switch is set to
distress frequency.

The frequency information is converted through the BCD to BCD9's
complement converters ICi1, IC3, IC21, IC26, IC30 and I1C49 to BCD 9's
complement code supplying the frequency dividers 207 with the fre-
quency information for the synthesizer.

At the same time the three most significant digits, the "10 MHz",
"1 MHz" and "100 kHz" digits are decoded in the BCD to binary de-
coders IC11, IC14 and IC15. The binary code comtrols the band in-
formation memory IC5, IC6, IC7, IC8, IC9 and the data selector IC2.

The band information memory PROMs contain the band information for the
transmitter and the RF translator 302 . The information is stored

in 100 kHz steps. Each address in the PROM contains 2 steps — the least
significant four bits the first information, the most significant four
bits the next information controlled by the data selector IC2. The
band information is split up on five PROMs: ICY contains informatiom
between 0 kHz and 6300 kHz, IC8 the information between 6400 kHz and
12700 kHz, IC7: 12800 kHz - 19100 kHz, IC6: 19200 kHz - 25500 kHz and
IC5: 25600 kHz and up.

1f the display indicates a frequency equal to or higher than 32 MhHz
the frequency digit register stack is cleared by means of IC1t pin 5.
In the same way IC3 clears the stack if the frequency is equal to or
greater than 30 MHz.

The input addresses for the frequency memory PROMs IC20, IC24 and IC34
are derived from the remote control interface in 301 SK1 or from the
No. register stack IC36 and IC42 after code conversiom in IC39.

If a frequency No. greater than 31 is keyed in, IC39 clears the No.
register stack.

241 Programming Unit (Optiomal)

The purpose of this printed circuit board is to make it possible to
program manually the PROMs used as building blocks in the memories in
the 303 Digplay and Keyboard.

5-9
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The only types of PROMs which can be programmed by means of the
programming unit are the TI-types shown in table 3.1.1.

Three PROMs together can contain the information of 32 different
frequency Nos. The three PROMs are placed in SK1, SKZ and SK3.
Their input word address is chosen by means of the keyboard on
the front panel, thus selecting ome of the 32 possible words in
each of the three PROMs.

A programmed output will be greater than 2V (HIGH), and an unpto-
grammed output will be less than 0.8V (LOW).

Half of IC4 is always sensing the voltage level on pin 9 of SKI.
If this voltage level is HIGH, pin 5 of I1C4 will also become HIGH
after the first positive tramsition of the clock pulse at pin 3,
thus disabling IC2 and thereby IC6 and 1C8 from being activated
by the key S1. This is irrelevant in E 5002.

The outputs from the six monostable multivibrators IC2, IC6 and ICB
are combined by means of 4/6 IC5, 2/4 IC7 and 1/4 IC3 into three
pulse-trains, one for the Vee—pins, one for the enable pins of

the three PROMs and lastly one for the transistor TR1. This transistor
sinks the programming current from the PROM-output to which the pro-
gramming pin is connected.

The three pulse-trains are shown on the next page.

The two voltage levels of the V.c-pins of the PROMs are stabilized
by means of D3 and ICY.

In order to keep the PROMs as cool as possible which is very essen~
tial to obtain good programming results their Vo supply line only
receives a 5V pulse in 5 msec out of 100 msec during the period of
time where no programming takes place. This pulsed operatiom is con~
trolled by a clock-pulse generated by IC1 opening and closing via
2/4 1C3 and 2/6 IC5, the tramsistor TR2. At the end of each 5 msec
period the logic levels of pin 9 of S5K1 and the programming pin are
read into the two D-flipflops of IC4; a HIGH level, corresponding

to a programmed bit location will make the associated lamp light.

When the key SK1 is activated and MON1 of IC2 is triggered, the clock
generator ICl is stopped. Once the programming pulse-trains have '
been accomplished the clock generator is allowed to start again

after a delay of approximately 30 msec.

A delay circuit consisting of R71, R72, Cl2 and D4 prevents the
Vcc-programming pulse from being gemerated when the programming unit
is first switched on. This prevents falsely generated signals to
1C2. This is accomplished by turning off TR2 via 1/4 IC3 and 2/6 IC5

until all the voltage levels have stabilized.
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6. Simple Service

6.1.

6.2.

6.3.

6.4,

Incorrect Operation

If the equipment is not functioning correctly, a check should be
made that it is being operated properly. Go through the tuning
procedure 2.1. if necessary.

Battery

The condition of the battery should be checked at frequent inter-
vals. The battery must always be fully charged and should be
topped up frequently with distilled water (liquid should be

S to 10 mm above the plates).

Checking the Antenna Tuning

The antenna tuning may be checked by adjusting the transmitter as
described in section 2.3., preferably on one of the frequencies
that was listed in the tuning chart when the equipment was in-
stalled.

Then set POWER switch to SIMPLEX, MEDIUM and CHECK SWITCH to LEVEL.
Pull the CHECK SWITCH knob out and press TUNE button. Note the
meter Teading.

Set POWER switch to SIMPLEX, FULL and press TUNE button. Note
ANTENNA CURRENT reading.

Compare the readings with the values 1listed in the tuning chart.
If the two readings differ appreciably from the listed values and
the transmitter is otherwise functioning normally, the fault can

be expected to be in the antenna system or in the transmitter earth
connection.

Accordingly the following check should be made.

Have any changes been made in antenna or earth connections since the
installation was made?

Have any changes been made in the rigging or in the placement of the
derricts ete.?

Is leakage present on the antemna, possibly caused by moisture or
dirt on the antenna insulators?

Using the CHECK SWITCH

The CHECK SWITCH is normally inoperative. Pulling the switch knob
cut will switch the ANTENNA CURRENT meter to read the voltage or
current selected with the switch. When released the knob will returnm
to its original pesition.

The meter reading in all positions except LEVEL is approx. 3 unde;
normal conditions, i.e. transmitter adjusted as described in section
2.3., POWER switch set to FULL and TUNE button pressed.

6-1
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6.

5.

s
Position of Deflection to 3 Actual
. ' Check of .
CHECK SWITCH corresponds to deflection
approx.
Va anode DC volt- 1700V 2.4 to 3.5
age dependent on
supply voltage
Vg1 screen grid 300V
voltage of
valve no. 1
Vg screen grid 300V 2.4 to 3.6 depen-
voltage of dent on valve cha-
valve no. 2 racteristics
Ve control grid —49V 2.3 to 3.7 depen-
bias dent on valve cha-
racteristics
I cathode cur- 165 mA
rent of valve E
no. 1 E
|
1, cathode cur- 165 mA 1
rent of wvalve i
no. 2 ;
Vp supply wvolt- 28V
age to driver
amplifier
Table 6.4.1.

Replacement of Fuses

All fuses, except the high tension fuse, are accessible on the front
panel of the power pack. The high tension fuse becomes accessible

when the power pack is pulled out.

NOTE: Set SUPPLY switch to OFF and open external supply voltage
switch before opening the equipment and replacing fuses.
Short circuit both ends of high tension fuse to chassis
using an insulated tool before touching it.

Fuse ratings are given in table 6.5.1. and table 6.5.Z2. below. Fuses
with marked ratings within 5 per cent of the ratings given must be
used. Note that slow or fast blowing fuses must be used where spe-

cified.



Fuse Rating

Designation

Front Panel TFuses

Symptom if fuse

(from left to right) is blown
1.6A fast 260FS 5 7.5V to receiver no light in display
1.64 fast 260FS b6 15.7V to receiver no light in displays;
and exciter negative deflection
on CHECK SWITCH po-
sition Vg
3.15A fast 260FS 3 7.5V to exciter no light in displays
40A fast 260FS 2 24V battery input
(LT and HT converters) no light in displays
8A fast 260FS 1 24V battery input no light in displays
(RL. 1, filament no cabinet light
supply, blower)
1.6A fast 260FS 4 28V to driver in no reading on CHECK
T 5000 SWITCH position Vp
0.5A fast 260FS 8 600V screen grid no reading on CHECK
supply SWITCH positions Vgj
and Vg
High tension fuse
0.54 HT 260FS 7 1700V to anodes no reading in CHECK

SWITCH position V,

Fuse Rating, 24V DC Power Pack P 5000
Table 6.5.1.



Fuse Rating | Designation | Front FPanel Fuses Symptom if fuse is
(from left to right)| blows
1.6A fast 265F5 3 7.5V to receiver ne light in display
1.6A fast 265FS 7 15.7V to receiver no light in displays
and exciter negative deflection
in CHECK SWITICH
position Vg
3.15A fast 265FS 2 7.5V to exciter no light in display
3/16A slow 265FS5 1 mains input no light in displays
no cabinet light
BA fast 265FS 8 filament supply no reading in CHECK
SWITCH positions Ij
and I,
1.6A fast 265FS 6 28V to driver in no reading in CHECK
T 5000 SWITCH position Vp
0.54 fast 265FS 5 600V screen grid no reading in CHECK
supply SWITCH positions Vg
and Vgo
High tension fuse
0.5A HT 265FS 4 1700V to anodes no reading in CHECK

SWITCH position V,

Fuse Rating, AC Power Pack P 5001

Table 6.5.2.
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7. REPAIR AND ALIGNMENT

7!1.

7.2.

7.3,

7.4,

7.5.

7.6,

Introduction

Repairs and adjustments on the equipment should be performed only
by qualified technicians to whom this chapter is addressed. Before
attempting any repairs or adjustments a study of Chapter 5, Techni-
cal Description, is recommended.

Cross=Slot Screws

The cross-slot screws used to secure the printed circuit boards are
Pozidriv screws. A Pozidriv screwdriver No. 1 should be used in or-
der to avoid damaging such screws.

Locating Subunits and Components

Locations of circuit boards in the equipment appear from the photo-
graphs on pages 8- to 8- . Locations of components on each cir-
cuit board appear on the component location drawings against the
regpective circuit diagrams.

Locating Faults

Fault finding, as described in section 7.5. below, is aided by test
points provided for the purpose of permitting rapid localization of
faulty circuit boardson the basis of DC measurements. Since nmot all
types of faults can be traced by means of DC measurements, supple-
mentary AC measurements with an oscilloscope may be required; see
section 7.6. To facilitate fault finding on each individual circuit
board typical voltages are listed on the ¢ircuit diagrams.

Test Points

Several circuit boards contain one or more test points. They are
small pin-type terminals, colour coded following the standard colour
code in addition to being numbered. In the circuit diagrams, test
points are marked TP 1, TP 2 etc., and typical voltages at the
test points are listed there.

The terminals of the circuit boards may to a great exteunt also be
regarded as test points. Typical voltages are therefore also listed
against relevant terminals on the circuit diagrams.

If a voltage measured at a test point differs markedly from the listed
value it is a fairly certain indication that the circuit board in
question is faulty, assuming that the voltages applied to the circuit
board are the correct ones. This should likewise be checked.

AC Voltages

AC voltages listed in the circuit diagrams are typical voltages. Volt-
ages specified are based on measurement with an oscilloscope having
an input impedance of 10 Mohms in parallel with 7 pF, a sensitivity

of the order of 50 mV/div and a frequency range of not leas than

DC =50 MHz.




7.8.

7.9.

7.9.1.

AC voltage values measured in the signal path of the transamitter can
be measured only if the transmitter is modulated with a two-tone

‘signal. This can be done by pressing the TUNE button of the trans-

mitter.

DC Voltages

DC voltages listed in the circuit diagrams are based on measurement
with a 25 kohms/Volt multimeter. If a stated voltage is dependent
or the setting of a control this is also stated on the circuit dia-
grams. Typical logic levels (LOW/HIGH) are indicated in brackets.

Adjustments

The following sections describe alignment procedures for printed
circuit boards that contain adjustable components. Bear in mind that
no adjustments should be carried out unless there is a clear indi-
tion that it is really necessary. Moreover, adjustments should be
carried out only by a qualified technician with the necessary equip-
ment at his disposal.

When a unit or printed circuit board is replaced adjustments are in
some cases necessary. These cases are listed in the table below.

Replacement of unit Adjustment required | Procedure given in
or board of
E 5002 Level setting Transmitter manual
section 7.8.3.
A 244-R15 section 7.9.2.
Level setting Transmitter manual

section 7.8.3.

302 Level setting Transmitter manual
section 7.8.3.

4
lﬁh 244-R15 section 7.9.2.
A‘A 209-R13 section 7.13.3.
209-R14 section 7.13.4.
210-RS section 7.14.2.
T 5000/T 5001/ Transmitter manual

Level setting section 7.8.3

T 5002

/4:>x Realignment of 1.4 MHz Exciter

Measuring equipment:

Oscilloscope having a sensitivity better than 50mV/div. Input impe-
dance 10 Mohm in parallel with 20 pF or less.

Realignment of 244R6, Microphone Sensitivity:

The microphone sensitivity potentiometer is normally fully clockwise,
corresponding to full sensitivity. When the transmitter is installed
where there is a high acoustic noise level it can be advantageous to
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7.9.2.

7.9.3.

7.9.4.

7.9.5.

reduce the sensitivity by turning the potentiometer half or fully
anticlockwise. This has the effect of reducing the background noise
coming up in speech pauses. The compressor ensures that the trans-
mitter is still fully modulated by the speech signal.

Realignment of 244 R15:

Control settings: SUPPLY switch: STAND BY.

1. Connect oscilloscope to-test point 244 TP7.

2. Unsolder brown lead to terminal 244-4.

3. Set potentiometer 244 R15 to the middle of its range.

4

. Press TUNE button and adjust sensitivity of oscilloscope to give
full screen peak to peak deflection.

Ln

. Resplder brown lead to terminal 244-4,

6. Press TUNE button and adjust 244 R15 to give exactly the same de-~
flection on oscilloscope as before.

Realignment of 244 R44, Balance:

Control settings: SUPPLY switch: STAND BY
MODE switch:  A3J

1. Connect oscilloscope to the hot end of 244 R61.

2. Adjust potentiometer 244 R44 for minimum deflection om oscilloscope.

Realignemnt of 244 R48, Carrier Level:

Control settings: SUPPLY switch: STAND BY
MODE switch:  A3H

1. Connect oscilloscope to 244 C44/244 L6.

2. Press TUNE button and adjust semsitivity of oscilloscope to give
full screen peak to peak deflection.

3. Unsolder grey lead to terminal 244-13.

4. Press TUNE button and adjust 244 R48 to give exactly the same peak
deflection as before.

5. Resolder grey lead to terminal 244-13.

Above procedure implies that 244 R15 is correctly adjusted (paragraph
7.9.2.).

Realignment of 244 Tl:

Control settings: SUPPLY switch: STAND BY.

1. Connect oscilloscope to test 244 TP7

2. Press TUNE button and adjust 244 Tl for maximum deflection on
oscilloscope.
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7.9.6.

7.10.

7.10.1.

7.10.2.

7.10.3.

Realignment of 244 Lé:

Control settings: SUPPLY switch: STAND BY

1. Connect oscilloscope to 244 C44/ 244 Lb6.

2. Connect a shorting strap across capacitor 303 Ccl.

3. Press TUNE button and adjust 244 L6 for maximum deflection on
oscilloscope.

4. Remove shorting strap.

Realignment of RF Tranmslator

Measuring equipment:

Oscilloscope having a sensitivity better than 50mv/div. Input impe-
dance 10 Mohm in parallel with 20 pF or less. Frequency range up to
50 Miz.

Standard Signal Generator covering the range 20~40 MHz and having

a frequency accuracy better than 1074 and an output voltage of at least

3V in 50 ohms.

Realignment of 302 Ti, 1.4 MHz input transformer:

Control settings: SUPPLY switch: STAND BY

1. Connect oscilloscope to 244 Chb/ 244 L6.

2. Press TUNE button and adjust Tl for minimum deflection om oscillio-
scope.

Realignment of 302 R18, balance of 1.4 to 38 MHz mixer:

Control settings: SUPPLY switch: STAND BY
MODE switch: A3J
POWER switch: DUPLEX

1. Connect oscilloscope to R45/R55.

2. Adjust R18 for minimum deflection on oscilloscope.

Realignment of 30 MHz Low Pass Filter:

Control settings: SUPPLY switch: STAND BY
MODE switch:  A3J
POWER switch: DUPLEX-FULL.

1. Conmect oscilloscope to the BNC-socket 301 GK5 through a 50 ohms
load.

5. Remove strap between terminals 302-3 and 302-4 and connect signal
generator between terminals 302-3 and 302-5 (302~5 ground) .

3. Detune the three circuits of the filter by turning the cores anti-
clockwise.

4. Set signal generator to 52.5 MHz, approx. ZV.

5. Adjust L5 to minimum deflection on oscilloscope.

6. Set signal gemerator to 46.0 MHz. approX. 2V.
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7.10.4.

7.10.5.

7.10.6.

7.1L.

7.11.1.

7. Adjust L4 to maximum deflection on oscilloscope.

8, Set signal generater to 28.0 MHz and an output giving approx.
1.5 Vpp on the oscilloscope.

9. Adjust L5 to maximum deflection on oscilloscope.
10. Remove signal generator and resolder the strap between terminals
302-3 and 302-4.
Realignment of 302 L6, 36.6 Miz bCO:
Control settings: SUPPLY switch: STAND BY
1. Connect oscilloscope to IC5 pin 3.

2. Adjust L6 to symmetry of the square wave (e.g. 50% duty cycle).

Realignment of 302 T2, 36.6 Miz Transformer.

Control settings: SUPPLY switch: STAND BY
MODE switch:  A3J.

1. Connect oscilloscope to ICl pin 1 and ground at pin 13.

2. Adjust T2 for maximum deflection on oscilloscope.

Realignment of Level Setting Potentiometers

The level setting potentiometers control the RF drive voltage to the
transmitter and is therefore described in the transmitter manual.
(The T 5002 manual paragraph 7- T,

4£§>3 Realignment of Control Circuit and Tone Generators

Measuring equipment:

Frequency Counter having an accuracy better than 104 and a sensiti-
vity of at least o.5V.

Extender Board 59\ .

Realignment of 234 Tl and 234 T2:

Control settings: SUPPLY switch: STAND BY
MODE switch:  TEST ALARM

1. Insert extender board.

[

Connect frequency counter between terminals 234-32¢ and 234-4c
(ground).

Connect the adjustment terminals marked 1 and 2 together.
. Depress and release ALARM START pushbutton.
Adjust 234 Tl until counter reads 2200 Hz I 1 Hz.

oo B W

. Remove connection referred to inm point 3 above.
7. Connect the terminals marked 2 and 3.

8. Depress and release ALARM START button.

9. Adjust 234 T2 until counter reads 1300 Hz ¥ 1 Hz.

10. Remove connection referred to in poiant 7 above.
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7.11.2. Realignment of 234 T3:
Control settings: SUPPLY switch: STAND BY

7.12.

7.12.1

7.12.2.

1.
2.

3.

4,

MODE switch: Al
Insert extender board.

Connect frequency counter between terminals 234-32c and 234-4c
(ground).

Depress morse key or alternatively short circuit the terminals of
the jack socket 300 S5KZ.

Adjust 234 T3 until counter reads 1500 Hz * 1 Hz.

08\ Realignment of Loop Translator

Measuring Equipment:

Signal Generator covering the range 100 kHz to 10 MHz.

Oscilloscope or RF Voltmeter having an input impedance greater than
10 kohm and a sensitivity of at least 10 mV¥/div.

Extension board 59\, .

Realigament and Check of 1.5 MHz LP~filter:
Control settings: SUPPLY switch: STAND BY

Frequency selected: Greater than 5 MHz.
1. Remove PCBs éOi and & from their sockets.

. Adjust the cores of L2, L3, L4 and L5 until they are flush with the

top of the coil former.

Connect the signal generator to pin 12 of 208 IC4 through a 0.1 pF
capacitor and common.

Connect the oscilloscope probe tip to the collector of 208 TR> and
the oscilloscope ground clip to common.

. Adjust the signal generator to 20mV rms.

Sweep the signal generator from 60 kHz to Ll.45 MHz, the voltage
reading level on the oscilloscope must not change more than 1 dB.
(Take care that the output level of the signal gemerator does
not change during the sweep).

Readjust the signal generator until the signal level measured is
decreased by 3 dBrelative to the maximum signal level found under
5). The frequency should then be between 1.5 MHz and 1.9 MHz.

. Readjust the signal generator until the signal level measured is

decreased by 20 dBrelative to the maximum signal found under 5).
The frequency should then be between 1.8 MHz and 1.9 MHz.

Realignment of Transformer 208 Tl:
Control settings: SUPPLY switch: STAND BY

1.
2.

Insert the PCB 0 into its socket.

Select by means of the keyboard 29,900.0 MHz as the transmitting
frequency.
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7.13.

7.13.1.

7.13.2.

7.13.3.

7.13.4.

3. Connect the oscilloscope probe tip to pin 1 of 208 IC4.

4. Adjust the transformer 208 T1 until the signal measured is approxi-
mately 2Vpp.

Realignment of VCOj and VCOj

Measuring equipment:

Oscilloscope having an input impedance of 10 Mohms in parallel with
20 pF or less.

Frequency Counter having an accuracy better than 103 and a sensiti-
vity of at least 0.5V.

Extension Board SN,

Realignment of VCOj:

Control settings: SUPPLY switch: STAND BY

1. Connect a shorting lead between terminal 209-32c and common.
2. Connect the frequency counter between 209-22c and common.

3. Adjust transformer 209 Tl until the counter reads 23.0 MHz.
4

. Remove the shorting lead referred to in (1).

Realignment of VCO32:

Control settings: SUPPLY switch: STAND BY

1. Connect shorting lead between terminal 209-2c and common.
2. Conmect the frequency counter between 209-16¢c and common.

3., Select the (3.7-4.69) MHz VCOp-band. (A frequency between 100 kHz
and 10 MHz as transmitting frequency).

4. Adjust transformer 209 T2 until the counter reads 5.0 MHz.

5. Select the (4.70-5.69) MHz VCO,-band. (A frequemcy between 10 MHz
and 20 MHz as transmitting frequency).

6. Adjust coil 209 L6 until the counter reads 6.1 MHz.

7. Select the {5.70-6.69) MHz VCO,-band. (A frequency between 20 MHz
and 30 MHz as transmitting frequency).

8. Adjust coil 209 L5 until the counter reads 7.1 MHz.

9. Remove the short circuit referred to in 1.

Realignment of Phase/Frequency Detector 1 Error Sigmal:
Control settings: SUPPLY switch: STAND BY
1. Connect the oscilloscope between 209-32c and commou.

2. Adjust 209 R13 for minimum puls width.

Realignment of Phase/Frequency Detector 2 Error Signal:

Control settings: SUPPLY switch: STAND BY
Frequency selected: Greater than 1 MHz.
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7.14.

7.-14.1.

7.14.2,

7.15.

7.15.1.

1., Comnect the oscillescope between 209-2c and common.

2. Adjust 209 Rl4 for minimum pulse width.

/{25\ Realignment of VCOj3

Measuring equipment:

Oscilloscope having an input impedance of 10 Mohms in parallel with
20 pF or less.

Frequency Counter having an accuracy better than 10-3, a sensitivity
of at least 1V and an upper frequency limit of at least 75 MHz.

Extension Board SN .

Realignment of 210 €24, 210 C26, 210 C28, VCO5:

Control settings: SUPPLY switch: STAND BY

1. Connect a shorting lead between terminal 210-6c¢ and common.
2. Connect the frequency counter between 210-16c and common.

3. Select VCO3,. {A frequency between 100 kHz and 10 MHz as transmit-
ting frequency).

4. Adjust 210 C24 until the counter reads 51.0 MHz.

Select VCOj3y (A frequency between 10 MHz and 20 MHz as transmit-
ting frequency).

6. Adjust 210C26 until the counter reads 61.3 MHz.

7. Select VCO3x (A frequency between 20 MHz and 30 MHz as transmitting
frequency).

8. Adjust 210 €28 until the counter reads 71.3 MHz.

9. Remove the shorting lead referred to in 1.

Realignment of 210 R5 Phase/Frequency Detector 3 Error Signal:

Control settings: SUPPLY switch: STAND BY
Frequency selected: Greater than 1 MHz.

1. Connect the oscilloscope between the junction of 208 R48 / 208 R4S
and common.

2. Adjust 210 R> for minimum pulse width.

4 Realignment of Master Oscillator

Measuring equipment:

Oscilloscope having an input impedance of 10 Mohms in parallel with
20 pF or less.

Frequency counter, accuracy better than 1077,

Realignment of 240 Tl, 1.4 MHz coil:
Control settings: SUPPLY switch: STAND BY
1. Connect oscilloscope to terminals 240-2 and 240-3 (ground) .

2. Adjust 240 Tl for maximum deflection on oscilloscope.
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7.15.2a Realignment of TCXQ frequency (in case of an ITT TCXO):
Control settings: SUPPLY switch: STAND BY
1. Connect the counter to ICl pin 1.

2. At approx. 25° C the frequency must be within * 2 Hz of the

nominal frequency 11.2 MHz I the offset frequency {marked on

the top of the metal case).
If the frequency is not within these limits, the value of the re-
sistor R2 must be changed, generally with a lower value. A resistor
can therefore normally be placed in parallel with RZ.
7.15.2b Realignment of TCXO frequency (in case of a Philips TCXQ):
Control settings: SUPPLY switch: STARD BY
1. Connect the counter to the ICl pin 1.

2. If the frequency is higher than 11,200,011 Hz, the comnection
indicated by the dotted line in the circuit diagram must be
introduced. (This will reduce the frequency by approx. 2 ppm).
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A3H Simplex)

INPUT QUTPUT
[5 :
\,\1—‘“£::;—{Mode sw1tchJ
A4A3A2A1Ao 0706050403020100 Mode of operation
Q 00000 Transmit Alarm 11111011 A2H
1 00001 Test Alarm 11111011 A2H
2 00010 A2H 11111011 AZH
3 0011 AT 11111011 A2H
4 00100 FI 11111011 A2H
5 00101 A3A 11111011 A2H
) 00110 A3J 11111011 A2H
7 00111 A3H 11111011 A2H
8 01000 Transmit Alarm 11111011 A2H
9 01001 Test Alarm 00101111 Test Alarm
10 01010 AZH 11111011 AZH
11 01011 AL 01111011 Al
12 01100 FI 11111011 AZH
13 01101 A3A 11111011 A2H
14 01110 A3Jd 11111011 AZH
15 01111 A3H 11111011 AZH
16 10000 Transmit Alarm 00001111 Transmit Alarm
17 10001 Test Alarm 00101111 Test Alarm
18 10010 AZH 01001111 A3H
19 100 111 AT 01001111
20 10100 FI 01001111 A3H
21 10101 A3A 1001111 A3H
22 10110 A3J 01001111 A3H
23 10111 A3H 01001111 A3H
24 11000 Transmit Alarm 00001111 Transmit Alarm
25 11001 Test Alarm 00101111 Test Alarm
26 11010 A2H 11111011 A28
27 11011 Al 01111011 AT
28 11100 F1 01100101 FI
29 11101 A3A 01001110 A3A
30 111160 A3J 01001011 A3J
K3 11111 A3H 01001111 A3H
Function Table for 234M IC5 &
32 x bit Prom of Control Circuit and Tone Generators

The MODES Transmit Alarm and Test Alarm are only accessible from
the Remote Control Interface and from the frontpanel MODE Switch in
conjunction with T 5000 and on request.
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%'s compliment
PN

Input

)
3
2"
+J
3
o
— ~
( l
Z
ZHK | <
ki
_ B
|
ZHH o_A v+l
ﬁr 8
.
(1e2192)
o
oy
W —
N o ¥
WD
o
o
sp o
o, o
e ™
o o~
0
o
boa -3
Wt o~

th)

0 Og 05 04 03 0 O

Ao

0

10
1
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31

over

range

i

Function Table for 303 IC 3 (382 239 51)

32 x 8 bit Prom binary to 9's complement converter in Display and Keyboard

303
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N
|

Binary output

\

¢

{(aea12)

2182 1, ,U0p

Input

BCD input

Og

0 Os 04 03 0y O

07

Ay

A3

irrelevant 0

0

10 - 11

0

1

0

0
0

12 - 13

i4 = 15

10
11
12
13
14
15
16
17
18
19
20
21

16 = 17

Q 18 - 19

0

irrelevant 0

0

20 - 21

0

i

0

1

0

0
0

22 = 23

24 = 25

26 = 27

28 - 29

0

irrelevant 0

0

22
23
24
25

0 30- 23

1

0
0

0

32 - 33

34 = 35 jyer

C

26
27

0

0

36 - 37 range

38 - 39

0

0

28
29

irrelevant 0

0

30
31

Function table for 303 IC 11 + 303 IC 39 (382 239 61)

32 x 8 bit Prom BCD to Binary Converter in Display and Keyboard 303
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’ I

' Frequency Coverage Input Qutput Frequency Coverage I

}_ _ _u:_kﬁi _ Address 07 06 05 04 03 02 01 00 L :-n -I_ciiz_— . —|
100.0 - 199.9 0.0 - 99.9
300.0 - 399.9 200.0 - 299.9

700.0 - 799.9
900.0 - 9929.9
1100.0 - 1199.9
1300.0 - 1399.9
1500.0 - 1599.9
1700.0 - 1799.9
1900.0 — 1995.9
2100.0 - 2199.9
2300.0 - 2399.9
2500.0 - 2599.9
2700.0 = 2799.9
2900.0 - 2999.9
3100.0 - 3199.9
3300.0 - 3399.9
3500.0 - 3599.9
3700.0 - 3799.9
3900.0 - 3999.9
4100.0 - 4199.9

1000.0 - 1099.9
1200.0 - 1299.9
1400,0 - 1499.9
1600.0 - 1699.9
1800.0 - 1899.9
2000.0 ~ 2099.9
2200.0 - 2299.9
2400.0 - 2499.9
2600.0 - 2699.9
2800.0 - 2899.9
3000.0 - 3099.9
3200.0 - 3299.9
3400.0 - 349%.9
3600.0 - 3699.9
3800.0 - 3899.9
4000.0 - 4099.9

|
l 500.0 - 599.9
|
|

|
800.0 - 899.9 l
|
|

Woo~an - O

N N e I e e e e
POV EWLWROH O

el eloleRolsNaoleNalasBuloNoNoleRaolelNolo o lle ol ol ol ol sl ol ol sl ol ol
i R R RO O OO M
MM OOOOOOODOOHFFFRFMNFEMFOODOOOM MFEHMHMHH - - -
OO FRMHMHMEPROQOQOHFHOOOHNMNMODOHOODOODODCQO
COoOCODDOOOOO0LOOOCOOOOOOrFHFFPEFFFPFH
i pd b e e b b il e M OO OO O OO OO O =
H M OO0 O0OOOCOHRHRRHEFOOOOMHMKHPHMHEHH
OOOHHHHHDOOOHHI—'OOOHHOOHHOOOOOODD

4300.0 - 4399.9 4200.0 - 4299.9
4500,0 - 4599.9 22 4400.0 - 4499.9
4700.0 - 4799.9 23 4600.0 - 4699.9
4900.0 - 4999.9 24 4800.0 - 4899.9
5100.0 - 5199.9 25 5000.0 - 5099.9
5300.0 - 5399.9 26 5200.0 -~ 5299.9
5500.0 - 5599.9 27 5400.0 - 5499.9
5700.0 - 5799.9 28 5600.0 - 5699.9
' 5900.0 - 5999.9 29 5800.0 - 5899.9
6100.0 - 6199.9 30 6000.0 - 6099.9
6300.0 - 6399.9 31 6200.0 - 6299.9

Function Table for 303 IC 9 Standard (382 246 21) O - 6.3
32 x 8 bit Prom of the Band Decoder Memory in Display and Keyboard [3:3
for T 5002.




Frequency Coverage Input Output Frequency Coverage
|_ . inidz Address | 0, 0, 05 0,10,0,0, 0, in kHz |
- "1
I 6£500.0 - 6599.9 0 ¢ 1t 1 0}j0 1 1 90 6400.0 - 6499.9 l
I 6700,0 - 6799.9 1 ¢ 11 0 ,0 1 1 O 6600.0 - 6699.9
6900.0 - 6999.9 2 011 00 1 1 O 6800.0 - 6899.9 |
| 7100.0 - 7199.9 3 01 1 1 0 1 11 7000.0 - 7099.9
7300.0 - 7399.9 4 0 1 11 o 1 1 1 7200.0 - 7299%.9
7500.0 - 7599.9 5 0111 0 1 1 1 74600.0 = 7499.9 I
7700.0 = 7799.9 6 o 1 1 1 c 1 1 1 7600.0 = 7699.9
| 7900.0 = 7999.9 7 o 1 1 1}0 1 11 7800.0 - 7899.9 l
8100.0 - 8199.9 8 o1 11'01 11 8000.0 - 8099.9
£300.0 - 8399.9 9 01 11,0 1 11 8200.0 = 8299.9 l
§500.0 - 8599.9 10 1 00 0}1 ¢ 0O 8400.0 - B8499.9
8700.0 - 8799.9 il 1 0 0 0'1 0 0O 8600.0 - 8699.9
8§900.0 - 8999.9 12 1 0 0 0J]J]1 0 0 O £800.0 — 8899.9
9100.0 - 9199.9 13 1 0 00}J1 0 OO 9000.0 - 9099.9
9300.0 - 9399.9 14 1 00 0O 1 000 9200.0 - 9299.9
9500.0 - 9599.9 15 1 00 01}1 0 00 9400.0 - 9499.9
9700.0 - 9799.9 16 1 0 0 0fi1l 0 0 O 9600.0 - 9699.9
9900.0 - 9999.9 17 1 0 0 0,1 0 00 9800.0 - 9899.9
10100.0 - 10199.9 18 1 00 1)L 0 01 10000.0 - 10099.9
16300.0 - 10399.9 19 1 0 0 1% 0 01 10200.0 - 10299.9
10500.0 - 10599.9 20 1 0 0 1 1 0 0 1 10400.0 - 10499.9
10700.0 - 10799.9 21 1 0 0 11}1 0 01 10600.0 - 10699.9
10900.0 - 10999.9 22 1 ¢ 01 1 0 0 1 10800.0 - 10899.9
. 11100.0 - 11199.9 23 1 0 0 1]1 0 01 11000,0 - 11099.9
11300.0 - 11399.9 24 1 00 111 001 11200.0 - 11299.9
11500.0 - 11599.9 25 1 00 1,1 001 11400.0 - 11499.9
I 11700.0 - 11799,9 26 1 00 11]1 0 01 11600.0 - 11699.9
11200.0 - 11999.9 27 1 00 11!'1 0 €1 11800.0 - 11899.9
l 12100.0 - 12199.9 28 1 01 0,1 01 0 12000.0 - 12099.9
l 12300.0 - 12399.9 29 1 01 of1r 0 1 O 12200.0 - 12299.9
12500.0 - 12599.9 30 1 0601 0 1 01O 12400.0 - 12499.9
l 12700.0 - 12799.9 31 1 01 01}{1 010 12600.0 - 12699.9
1 —
Function Table for 303 IC 8 Standard (382 246 31) 6.4 - 12.7
32 x bit Prom of the Band Decoder Memory in Display and Keyboard 303

for T 5002.

7-14



—

Frequency Coverage Input Qutput Frequency Coverage
in kHz Address 07 06 05 Oa 03 02 01 00 in kHz _J

12900.0 - 12999.9 0 i1 010,11 010 12800.0 - 12899.9
13100.0 - 13199.9 1 1 01 0{1 010 13000.0 - 13099.9
13300.0 - 13399.9 2 1 01 0,1 010 13200.0 - 13299.9
13500.0 - 13599.9 3 1 61 0|1 0 10 13400.0 - 13499.9
13700.0 - 13799.9 4 1 010 1 010 13600.0 - 13699.9
13500.0 - 13999.9 5 1 01 0]1 010 13800.0 - 13899.9
14100.0 - 14199.9 6 1 0610 1010 14000.0 - 14099.9
14300.0 - 14399.9 7 1 01 0}1 010 14200.0 - 14299.9
14500.0 - 14599.9 8 1 01 11 011 14400.0 - 14499.9
14700.0 - 14799.9 9 1 01 1§10 11 14600.0 - 14699.9
14900.0 - 14999.9 10 1 01 1 1 ¢ 11 14800.0 - 14899%9.9
15100.0 - 15199.9 11 1 01 1]1 011 15000.0 - 15099.9
15300.0 - 15399.9 12 1 01 111 011 15200.0 - 15299.9
15500.0 - 15599.9 13 1 011731011 15400.0 - 15499.9
15700.0 - 15799.9 14 1 01 1|1 011 15600.0 - 15699.9
15900.0 - 15999.9 15 1 011,10 11 15800.0 - 15899.9
16100.0 - 16199.9 16 1 01 1311 0 11 16000.0 - 16099.9
16300.0 - 16399.9 17 i1 011 1011 16200.0 - 16299.9
16500.0 - 16599.9 18 1 01 1|1 011 16400.0 - 16499.9
16700.0 - 16799.9 19 1 011 1011 16600.0 - 16699.9
16900.0 - 16999.9 20 11 00}1 011 16800.0 - 16899.9
17100.0 - 17199.9 21 1 10 0]1 100 17000.0 - 17099.9
17300.0 - 17399.9 22 110 0,1 100 17200.0 - 17299.9
17500.0 - 1759%.9 23 11 0¢60{1 100 17400.0 - 17499.9
17700.G - 17799.9 24 11001 1 00 17600.0 - 17699.9
17900.0 - 17999.9% 25 1 1 0 041 1 0O 17800.0 - 17899.9
18100.0 - 18199.9 26 110 0}11 100 18000.0 - 18099.9
18300.0 - 18399.9 27 110 0,1 1 00 18200.0 - 18299.9
18500.0 - 18599.9 28 1 1 0 01 1 00 18400.0 — 18499.9
18700.0 - 18799.9 29 1100 1100 18600.0 - 18699.9
18900.0 - 18999.9 30 110 0}j1 100 18800.C - 18899.9
19100.0 - 19199.9 31 11 00{(1 1 0 OC 19000.0 - 19099.9%

Function Table for 303 IC 7 Standard (382 246 42) 12.8 - 19.1

32 x 8 bit Prom of the Band Decoder Memory in Display and Keyboard

for T 5002
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Frequency Coverage Input Output Frequency Coverage
in kHz _ Address OI 06 05 04 03 02 01 OO . in kHz
19300.0 - 19399.9 0 11 ¢ 0,1 100 19200.0 - 19299.9
19500.0 ~ 19599.9 1 1 1 0 01 1 0 O 19400.0 - 19499.9
19700.0 - 19799.9 2 1 1 0 O 1 1 0 0O 19600.0 - 19699.9
19900.0 - 19999.9 3 1 1 0 0 1 1 0 0 19800.0 — 19899.9
20100.0 - 20199.9 4 11 0 0 1 1 0 0 20000.0 - 20098.9
20300.0 - 20399.9 5 1 1 0 1 1 1 0 0 20200.0 - 20299.9
20500.0 - 20599.9 6 11 ¢ 1 11 0 1 20400.0 - 20499.9
20700.0 - 20799.9 7 1 1 0 1 1 1 0 1 20600.0 - 20699.9
20900.0 - 20999.9 g 1 1 0 1 1 1 01 20800.0 - 20899.9
21100,0 - 21199.9 9 1 1 0 1 1 1 01 21000.0 - 21099.9
21300.0 - 21399.9 10 1 1 0 1 1 1 01 21200.0 - 21299.%
21500.0 - 21599.9 11 1 1 01 1 1 01 21400.0 - 21499.9
21700.0 - 21799.9 12 11 01 1 1 01 21600.0 - 21699.9
21900.0 - 21999.9 13 1 1 0 1 11 01 21800.0 - 21899.9
22100.0 - 22199.9 14 1 1 0 1 1 1 0 1 22000.0 - 22099.9
22300.0 - 22399.9 15 11 0 1 1 1 0 1 22200.0 - 22299.9
22500.0 - 22599.9 16 1 1 0 1 1 1 01 22400.0 - 22499.9
22700.0 - 22799.9 17 1 1 01 1 1 01 22600.0 - 22699.9
22900.0 - 22999.9 18 1 1 0 1 1 1 01 22800.0 - 22899.9
23100.0 - 23199.9 19 1 1 01 11 ¢ 1 23000.0 - 23099.9
23300.0 - 23399.9 20 1 1 01 11 01 23200.0 - 23299.9
23500.0 - 23599.9 21 1 1 01 1 1 0 1 23400.0 - 23499.9
23700.0 - 23799.9 22 1 1 0 1 1 1 01 23600.0 - 23699.9
23900.0 - 23999.9 23 1 1 01 1 1 0 1 23800.0 - 23899.9
24100.0 - 24199.9 24 1 1 01 1 1 01 24000.0 - 24099.9
24300.0 - 24399,9 25 1 1 01 11 01 24200.0 -~ 24299.9
24500.0 - 24599.9 26 1 1 01 11 01 24400.0 - 24499.9
24700.0 - 24799.9 27 1 1 0 1 11 01 24600,0 - 24699.9
24900.0 - 24999.9 28 1 1 0 1 11 01 24800.0 - 24899.9
25100.0 - 25199.9 29 1 1 1 ¢ 1 1 1 0 25000.0 - 25099.9
25300.0 - 25399.9 30 111 0 1 1 1 O 25200.0 - 25299.9
25500.0 - 25599.9 31 1 1 1 0 1 1 1 0 25400.0 - 25499.9

Function Table for 303 IC 6 Standaré (382 246 52) 19.2 - 25.5
38 x 8 bit Prom of the Band Decoder Memory in Display and Keyboard
for T 5002.




]

Frequency Coverage Input Qutput Frequency Coveragel
in kHz Address 07 06 05 Oﬂ ¢] 02 01 00 in kHz
— —
25700.0 - 25799.9 0 1 1101 1160 25600.0 - 25699.9 |
25900.0 - 25999.9 1 111 0.1 1 10 25800.0 - 25899.9
26100.0 - 26199.9 2 1 11 0 I 1 1 1 0 26000.0 - 26099.9 |
26300.0 - 26399.9 3 1 11 ¢ 1 11 0 26200.0 - 26299.9
26500.0 - 2659%.9 4 1 1 1 0 [ 1 1 1 0 26400.0 - 26499.9 ‘
26700.0 - 26799.9 5 11 1 0 1 1 1 0O 26600.0 - 26699.9
26900.0 - 26999.9 6 1 1 1 0O | 1 11 0 26800.0 - 26899.9 I
27100.0 - 27199.9 7 i1 10/1 110 27000.0 - 27099.9
27300.0 - 27399.9 8 1 116,11 10 27200.0 - 27299.9 l
27500.0 - 27599.9 9 1 11 0 I 1 1 1 0 27400.0 - 27499.9
27700.0 - 27799.9 10 t 110,11 10 27600.0 - 27699.9 .
27900.0 - 27999.9 11 11101110 27800.0 - 27899.9 |
28100.0 - 28199.9 12 1 1 1 0 1 1 1 © 28000.0 - 28099.9
28300.0 - 28399.9 13 1 1 1 0 1 11 6 282G60.0 - 28299.9 |
28500.0 - 28599.9 14 1 1101411 1 1 0 28400.0 - 28499.9
28700.0 -~ 28799.9 15 1 110,11 1 1 0 28600.0 - 28699.9
28900.0 - 28999.9 16 1 1t 1 041 1 1 0O 28800.0 - 28899.9
29100.0 - 29199.9 17 1 110 1110 29000.0 - 29099.9
29300.0 - 29399.9 18 1 11 011 1 10 29200.0 - 29299.9
29500,0 - 28599.9 19 1 11 011 1 10 29400.0 - 29499.9
29700.0 - 29799.9 20 1 110,11 1 0 29600.0 — 29699.9
29900.0 - 29999.9 21 1 1 1 0 1 11 0O 29800.0 - 29899.9
[ 22 1 1 1 1 1 1 11 B
23 1111 | 11 11
24 11 1 111 1 11
25 1 1 1 1 1 1 1 1
Irrelevant 4 26 1111 |1 111 $1rre1evan:
27 1 1 1 1 1 111
28 1 11 1,1 111
29 1 1 1 1 l i1 1 1
30 1 11 1,1 111
e 31 1 1 1 1¢1 1 11

Function Table for 303 IC 5 Standard (382 246 61)
32 x 8 bit Prom of the Band Decoder Memory in Display and Keyboard

for T 5002.
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Address 4 to Band Memory Proms
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Frequency Coverage Input Output
| in kHz Address 0, 0, 05 0, 04 0, 0, Oy
I 0.0 0 001 111 G O
I 3200.0 - 4799.9 1 1 01 111 01
6500.0 - 7999.9 2 1 ¢ 11111 O
I 9600.0 - 11199.9 3 1 ¢ 11 1 01 1
12800.0 - 14399.9 4 1 0 1 1 0 1 1 0O
| 5 00111110
Irrelevant 6 0 01 1 1110
I 7 ¢ 01 111160
16000,0 - 17599.9 8 1 0o 11 0 1 t 1
I 19200.0 - 20799.9 g 1 0 101 1 10
22400.0 - 23999.9 10 i 01 6 1 1 1 1
‘ 25600.0 - 27194%.9 11 1 ¢ ¢ 1 1 1 1 O
28800.0 - 30399.9 12 1 0 6 1 1 1 11
I { | 13 60 0 1 1 11 10
Irrelevant 14 o o 1 ¢t 1 1 1 0
15 0 01 !¢ 1 110
[ 1600.0 - 3199.9 L6 1 01 1 1 1 Q0 0O
4800.0 - 6399.9 17 1 ¢ 1 11 1 0 1
| 8000.0 - 9599.9 18 1 0111010
11200.0 - 12799.9 19 1 ¢ 1 1 1 @ 1 1
14400.0 - 15999.9 20 ¥ ¢ 11 0 11 @
21 ¢ 0 1 1 1 1 1 0O
Irrelevant 22 ¢ 0 1 1 1 1 1 @€
23 0 011 1 1 1 G
17900.0 - 19199.9 24 1 011 01 1 1
20800.0 - 22399.9 25 1 01 01 1 1 O
24000.0 - 25599.9 26 1 01 01 1 1 1
27200,0 - 28799.9 27 1 6 01 1 1 1 0
28 ¢ 011 1 1 1 @
Irrelevant { 29 0 0 1 1 1 1 1 O
30 0 01 11110
L_Disabling 31 0001 11110

Function Table for 303 IC 16 Standard (382 239 72) excl. MF
32 x 8 bit Prom of the Band Decoder in Display and Keyboard [303



Address 4 to Band Memory Proms

:
-t
=
< AR % =
S g8 28Ry
TR
c O U Y 9 @ @
apd L e T
22235333
Q o0 & o2 g 8 £
¥ A 4w E2845
Frequency Coverage Input Qutput
in kHz Address 07 06 O5 04 03 02 01 00
I 0.0 0 1 01 1 1 1 00O
l 3200.0 - 4799.9 1 1 61 1 1101
6400.0 - 7999.9 2 1 ¢ 111110
I 9600.0 - 11199.9 3 Tt 01 11 011
12800.0 - 14399.9 4 1 0 1 1 01 1 0
| 5 6 01 111 10
Irrelevant 6 O 0ot 1L 1 1 1 0
7 0 01 11 110
16000.0 - 17599.9 8 1 011 01 11
I 19200.0 - 20799.9 9 1 01 01 1 1 O
22400.0 - 23999.9 10 1 01 ¢ 1 1 1 1t
25600.0 - 27199.9 il 1 0 ¢ 1 1 1 1 0O
28800.0 ~ 30399.9 12 1 0 01 1 1 11
' 13 ¢ 0 1 11 1 1 0
Irrelevant 14 0 01111 1 0
15 0 01111190
1600.0 - 3199.9 16 1 01111 0 O
4800.0 - 6399.9 17 1 01 11101
I 8000.0 - 9599.9 18 1 0 1 1 1 0 1 0
11200.0 - 12799.9 19 1 01 11 0 11
14400.0 - 15999.9 20 1 011 0 110
21 0 0L 111 10
Irrelevant 22 c 01111 10
23 0 01 1 1110
17900.0 - 19199.9 24 1 01 1 0111
20800.0 - 22399.9 25 1 01 01 1 1O
24000.0 - 25599.9 26 1 01 ¢1 111
27200.0 - 28799.9 27 1 0 01 1110
28 o 01 11110
Irrelevant {:: 29 0 01 11110
30 0 61 11110
Digabling 31 00111110

Function Table for 303 IC 16 Speciel (382 239 82) incl. MF

32 x 8 bit Prom of the Band Decoder in Display and Keyboard 1303 .
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3.1.

8.2.

8.3.

8.4,

8.5.

8.6.

8.6.1.

PARTS LIST AND CIRCUIT
DIAGRAMS

Numbering

An identification number between 207 and 303 is assigned to
each module. The designation of a component or terminal includes
this number as a prefix - example: 207R3 (resistor R3 on module
207 ), or 207-12 (terminal No. 12 on module 207 }.

Switches

Switches with stops are shown in the extreme anticlockwise position.
the BAND switch is shown in the BAND K position.

Switch wafer No. 1 is the wafer nearest to the front panel, and
the front side of a wafer is the side facing the front panel.

Terminals

Locations of terminals appear from the component location drawings.
On the circuit diagrams, each terminal is identified by a number
and in most cases by an explanatory text. In addition to this, the
number of the module and terminal to which the lead is connected

is indicated (example: 244 -12). Where intercomnections consist

of coaxial cables only the number of the terminal is given to which
the inner conductor of the cable is comnected.

Voltages

Typical DC voltages are indicated on the circuit diagrams next to
the points to which they refer and are marked with a A

Typical logic levels are indicated in a bracket (LOW/HIGH) on the

circuit diagrams next to the point to which they refer and are marked

with a "V".
Typical AC voltages are likewise indicated om the circuit diagrams.
They are marked with "Vpp" or "mVpp".

For measuring conditions see Chapter 7.

Test Points

Location of test points is shown on the component location drawings.
Typical voltage at each test point is indicated on the circuit dia-
gram.

Symbol Explanation

Logic circuits:

A small circle at an external input means that the specific inmput
is active LOW, i.e. it produces the desired function in conjunction
with other inputs if its voltage is the lower of the two logic le-
vels in the system; otherwise the specific input is HIGH

8-1
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A small circle at a clock input means that the outputs change on
the HIGH to LOW clock transition.

A small circle at an output indicates that when the function de-
signated is true the output 1s LOW.

Inputs and outputs are labelled with mnemonic letters as described
in table 8.6.1.

8.6.2. Logic Functions:
Logic functions are labelled with mnemonic letters in a bracket.
An active LOW function is given a bar over the label.
More logic functions may be connected by means of the principles
of Boolean Algebra.
8.6.3. Arrows:
A black arrow on a line indicates in which direction an AC-signal
flows.
A white arrow on a line indicates in which direction the information
of a DC signal flows. An exception from this rule is the supply
lines and their connections, which are always indicated by a
supply voltage level or its associated label.
Positive supply line: Example .
I I +12V
?-ﬁv
Vegative supply line: Example -0 -L
+12¥Y
Connections to supply line: Example
-6Y

8-2



Label Short for Meaning

I, Input Inputs to combinatorial ecircuits

J,K Inputs to JK flip flops

Dy Data Inputs to D flip flops and latches

S,R Set, Reset Inputs to JK and D flip flops,
latches, registers, and counters;
R resets output to LOW; S5 sets
output to HIGH

Py Inputs to registers and counters

Ay Address Inputs used for selection of an in-
put, output, data route, or memory
location

E Enable

PE Parallel Enable Control input used to synchronously
load information in parallel into
a circuit

MR Master Reset Input which resets asynchronously
all outputs to LOW, overriding all
other inputs

CL Clear Input which resets outputs to LOW,
but does not override all other
inputs

Cp Clock Pulse

CE, CEP, CET

Oy

Qx

TC

Count Enable

Output

Terminal Count

Control inputs to counters
Outputs of combinatorial circuits
Qutputs of sequential circuits
(Qutput of a counter indicating
1111 for up binary counters, 1001

for up decimal counters, or 0000
for down counters).

Table 8.6.1.

8-3
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Abbreviaticns

A = ampere, Admperes

C = capacitor

Car. = carbon

Cer. = ceramic

D = dicde

E = farad

F5 = fuse

H = henry

1C = integrated circuit

k = kilo or 103

L = inductor

LS = loudspeaker

lin. = linear

log. = logarithmic

m = milii or 1073

M = mega or 109

ME = instrument

MF = metal film

Mi = mica

MP = metallized paper

u = micro or 1076

n = nano or 10~9

NPO = temp. coefficient 0

N150 = temp. coefficient =150

NTC = neg. temp. coefficient

P = pico or 1012

PL = connector (plug)

Polyes. = polyester

Polyst. = polystyrene

PTC = pos. temp. coefficient

R = resistor

RN = resistor network

RL = relay

S = gswitch

SK = connector (socket)

SL = lamp

T = transformer

Tan = tantalum electrolytic capacitor
TR = transistor

Y = working voltage DC or volts
Vi... = valve

Vac. = working voltage AC

Var. = variable

Vop = peak to peak voltage
Varicap = variable capacitance dicde
W = wire wound

W = watt, watts

W.alum. = wet aluminium electrelytic
X = crystal, crystal osc. or crystal filter

il
=~



300C1-4
C5

S1
S2

SK1
5K2

992 330 02

PARTS LIST

FOR

-20/+80%
-20/+80%

8-5

32V
16V

602 410 00
601 447 00

372 200 15
372 200 25

751 000 03
750 000 12



PARTS LIST

FCR
501C1-4 0,1u 1385 100V Polyes 623 510 01
C5=7 10 nF 105 100V Polyves 623 410 00
C8 0,22 uF 10% B3V Polyes 622 522 00
C9-10 1 uF 10% 100V Polyes 623 610 00
Cl1-23 G,1uF 10% 100V Polyes 623 510 01
C24-25 47 nF 10% 106V Polyes 623 447 00
Cl6 22 uF 15V Tan 651 722 09
C27-29 0,1uF 10% 100V Polyest 623 510 01
30101 AAL43 850 014 30
301I1C1-2 MA7812 12V 850 781 20
IC3 SN7416 850 741 60
IC4 74L5257 857 425 70
IC5 MA7805 8§50 780 50
IC6 SN715196 §57 419 60
501L1-8 47 uH 10% RF-Choke 740 147 00
L9-10 25 uH 10% RF-Choke 740 125 00
L11-18 47 uH 10% RF-Choke 740 147 00
L1S 25 uH 10% RF-Choke 740 1325 00
L20 17 uH 10% RF-Choke 740 147 00
L21-23 25 uH 10% RF-Choke 740 125 00
L24 220 uH 10% RF-Choke 730 222 00
L25 100 uH 10% RF-Choke 740 210 00
L26 47 uH 10% RF-Choke 740 147 00
301PL1 8 Way 751 000 26
PL2 20 Way 751 000 28
PL3 64 Way 751 000 77
301R1 470 ohm 5% 1/3W Car 501 247 00
R2-3 10 kohm 5% 1/3W Car 501 410 00
R4-11 4.7 kohm 5% 1/3W Car 501 347 00
R1Z 1.5 kohm 3% 1/3W Car 501 315 06
R13 1 kohm 5% 1/3W Car 501 310 00
R14 10 kohm 5% 1/3W Car 501 410 00
R15 1.8 kohm 3% 1/3W Car 501 318 00
301SK1 32 Way 751 000 10
SK2Z BNC . 750 000 10
SK3-4 32 Way 751 000 10
SK5 BNC 750 000 10
Sk6-7 32 Way 751 000 10
SK8 64 Way 751 000 77
SK9 64 Way 751 000 25
TR1-2 BC547B 840 054 70

992 330 02 8-6



244C1-3
C4-5
Co-8
C9
C10

Cl1
Cle
C13
C14
C15

C16
C17
C18
C19
C20-21

CZ2
C23-25
CZ6
C27
CZ8
C29
C30-31
C32-35
C37
C38-453

C44
244D1-6

D7-9
D10-14
24411
IC2
1C3

24411
L2

992 245 33

0.1
10
0.1

77

0.15

22
0.1
10

O
— s e
i e el S

Q3
P

680
10
0.1
10
0.1

1.8

ur
nF
uF
ul
ukF

ufF
uF
nF
uF
uF

uk
nF
nF
ukF
nF

uF
ufF
nF
nk
uF

pF
nk
uF
nF
uF

nF

15920

AAZL7
15920

CA3046
IM1496
CA3046

100 uH

4.7

uH

PARTS LIST
FOR

10%
10%
10%

10%

10%
10%

10%

10%
10%
10%

10%
10%
10%

%

10%

%

10%
10%
10%
10%

8-7

140V
100V
100V

15V
100V

15V
100V
100V
15V
63V

15v
500V
100V
63V
250V

63V
100V
100V
125V
100V

500V
100V
100V
100V
100V

250V

RF Choke
RF Choke

Polyes
Polyes
Polyes
Tan

Polyes

Tan
Polyes
Polyes
Tan
Tan

Tan

Polyst.

Polyes
Polyes
Polyes

Polyes
Polyes
Polyes

Polyst.

Polyes

Polyst.

Polyes
Polyes
Polyes
Polyes

Polyst.

623
623
623
651
623

651
623
623
651
622

651
615
623
622
623

622
623
623
613
623

615
623
623
623
623

614
830

830
830

850
850
850

740
740

510
410
510
722
515

722
510
410
722
622

722
310
410
622
410

622
510
410
327
510

268
410
510
410
510

318
192

001
192

304
149
304

210
047

01
00
01
00
00

00
01
60
00
00

00
01
00
00
00

00
01
00
00
01

00
00
01
00
01

00
00

70
00

60
60
60

00
00



244C1-3
C4-5
Co-8
ca
Cl0

Cll
C12
C13
Cl4
€15

Cl6
C17
C18
€15
C20-21

cz2
C23-25
C26
C27
C28
€29
£30-31
C32-35
C37
£38-43

C44
244D1-6

D7-9
D1G-14
2441C1
ICZ
IC3

234L1
L2

992 245 33

0.1 uF

0.1 uF
22 uF

0.15 uF

uF

uk
uF

2 uF
1 uF
10 nF
7 nF
1 uF

580 pF
10 nF
0.1 uF
19 nF
0.1 uF

1.8 nfF
15920

AA217
15520

CA3046
LM1496
CA3046

100 uH
4.7 uH

PARTS LIST
FOR

10%
10%
10%

10%

10%
10%

10%

16%
10%
10%

10%
10%
10%
10%

by
]

10%
10%
10%
10%

8-7

100V
100V
100V

15V
100V

15V
100V
100V
15V
63V

15V
500V
100V
63V
250V

o3V
100V
100V
125V
100V

500v
100V
100V
100V
100V

250V

RF Choke
RF Choke

Polyes
Polyes
Polyes
Tan

Polyes

Polyes
Polyes
Tan
Tan

Tan

Polyst.

Polyes
Polyes
Polyes

Polyes
Polyes
Polyes

Polyst.

Polyes

Polyst.

Polyes
Polyes
Polyes
Polyes

Polyst.

643
623
023
651
623

651
623
623
651
622

651
615
623
622
623

622
623
623
613
623

615
623
623
623
623

614
830

830
830

850
850
850

740
740

510 01
410 00
510 01
722 00
515 00

722 00
510 01
410 00
722 00
622 00

722 00
310 01
410 00
622 00
410 00

622 00
510 01
410 00
327 00
510 01

268 00
410 00
510 01
410 00
510 01

318 00
192 00

001 70
192 00

304 60
149 60
304 60

210 00
047 00



_43

BRYC! 100 o RF Choke "0 210 00
i 220 uH RF Choke 740 222 Q0
L3 100 uH RF Choke 710 210 00
LA Coll 102 210 02
214R1-2 680 ahm 5% 1/3W Car 501 268 00
R3 180 ohm 5% 1/3W Car 502 218 QO
Ri 1.5 kohm 5% 1/3W Car 501 315 00
R5 10 kohm 5% 1/3W Car 501 410 0O
R6 17 kohm Var 582 347 00
R7 10 kohm 5% 1/3W Car 501 410 09
R10 15 kohm 5% 1/3W Car 501 315 00
Ri11-12 10 kohm 5% 1/3W Car 501 410 00
R13 390 chm 5% 1/3W Car 501 239 00
R14 2.7 kohm 5% 1/3W Car 501 321 00
R15 1 kohm var. 582 310 00
R16 150 chm 39 1/3W Car 501 215 00
R17 470 ohm 5% 1/3W Car 501 247 G0
Ris . 22 kohm 3% 1/3W Car 501 422 00
R1g 33 Lohm 3% 1/ 3V Car 501 433 0C
R2 : 15 kohm 5% 1/3wW Car 501 115 0¢
R21 _ 32 kohm 5% 1/3W Car 501 482 09
R22 7 6.8 kohm 3% 1/3W Car 501 368 GO0
R23 470 ohm 54% 1/3W Car 501 247 GO
R24 220 ohm 5% 1/3W Car 501 222 Q0
223 560 chm 3% 1/3W Car 501 556 00
R25-27 4.7 kohm 3% 1/3W Car 501 347 G0
R28 170 kohm 3% 1/3W Car 501 247 Q0
R29 1.5 kohm 5% 1/3W Car 501 315 00

R30 not used
R31 10 kohm 5% 1/3W Car 501 410 GO
R32 560 kohm 5% 1/3W Car 501 556 00
R33 350 ohm 5% 1/35W Car 501 233 00
R34 10 kohm 5% 1/3W Car 501 41¢ 00
R33 1 kohm 3% 1/3W Car 501 310 00
R36 10 kohm 5% 1/3W Car 501 110 00
R37 .22 ohm 5% 1/3W Car 501 122 00
R38 560 ohm 5% 1/3W Car 501 256 Q00
R39 1 kohm 5% 1/3W Car 501 310 00

B-8 -



244R40
R41
R42
R43
R44

R45
R46-47
RA8
R49

R50
R51
R52
R53
R34

R55
R56
R57
R58
R59

R60
RE61-62
R63
R64
R65

R66
R67
R68
R69
R70

R71
R72
R73
R74
R75

R76
R77
R78
R79

===
~1~100 M O

4.7
390
470

680
100

220
100

kohm

kohm

kohm
kohm
ohm

ohm
chm

kohm
kohm

ohm
ohm
ohm
ohm

PARTS LIST
FOR

AN

g
o

]
o
2
v
%

Var.

[
E]

5%
Var.
5%

5%

9
0

5%
5%
5%

%

5%
9
2

o
i

5%

4
0

5%
5%
2
2

%

%

5%
5%
5%
5%

3%

%

5%
9
a

5%

1%
1%
5%
5%

1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3wW
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W

Car
Car
Car
Car

Car
Car

Car
Car
Car
Car
Car

Car
Car
Car
Car
Car

Car
Car
Car
Car
Car

Car
Car
Car
Car
Car

Car
Car
Car
Car
Car

Car
Car

501
501
501
501
582

501
501
582
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

511
511
501
501

268 00
312 00
318 00
347 00
447 00

310 00
347 00
310 00
239 00

247 00
268 00
210 00
422 00
410 00

422 00
222 00
282 00
310 00
327 00

322 00
310 00
382 00
410 00
356 00

422 00
356 00
312 00
368 00
268 00

210 00
233 00
210 00
315 00
347 00

233 20
230 10
222 00
210 00



244R80
RS1
282
R83
R84

R85-86
R87
R88

2.2 kohm
2.7 kohm
122 ohm
7 ohm
270 cohm

100 chm
22 ohm
100 chm

1 change over
Coil

BC547B
J 112
BC557B
BC547B
BSX20
BC547B

LSB Filter
[USB Filter

PARTS LIST
FOR

Pt

(ORI i V) R
PN

PR

12V Coil

8-10

1/3W
1/3W
1 "f oW
L/3W
1/35W
1/3W
1/3W
1/3W

DIL

Car
Car
\MF

Car
Car

{Car
h513
Car

Option

Option

-
322
i

232

117

227

210
212
210

000 2

104

054

011 :

055
054
002
054

112
244



C37-38
€39

C40
C41
€42
C43
C44

C45
C46-47
C48
Cas
€50

992 330 32

270

270
0.1
0.22
0.1
0.22

0.1
0.22
65
470
180

6.8
33
12
91
33

PARTS LIST
FOR

10%
10%

10%

10%
10%
10%

1%

10%
0,25
104
103
53

10%
10%

5%
10%

10%
1%
10%
1%
10%

2

10%
10%
10%
10%

10%
10%
5%

%

1%

Io,25%
5%
54
13
54

B-11

100 V
100 v
125 V
100 v

125

Polyes
Polyes

Polyst.

Polyes

Polyes
Polyst
Polyst
Polyst
Polyst

Polyes
Cer
Polyes
Polyes
Cer

Polyes
Polyst
Polyes
Cer

Polyes

Polyes
Polyst
Polyes
Polyst
Polyes

Polyst
Polyes
Polyes
Polyes
Polyes

Polyes
Polyes
Cer

Polyst
Polyst

Cer
Cer
Cer
Cer
Cer

623
623
613
623

623
613
623
623
613

623
605
623
623
605

623
615
623
605
623

623
615
623
615
623

615
623
622
623
622

623
622
605
614
615

605
605
605
615
605

447
510
318
510

447
318
410
510
312

510
075
410
510
112

510
227
510
151
410

510
227
510
227
510

227
510
522
510
522

510
522
165
247
218

068
133
112
191
133

00
00
00
00

00
00
00
00
00

00
00
00

01

00
00
00
00
00

0o
00
00
00
00

00
00
6o
00
00
00
00
00
00
00
01

00



302051
Cs2
€33
€53
C55

€56
C57
58
€59
Cs0

Col
C62
C63
Co4
o5

66
Ce7
C68
Coe9
C7o-71

c72
C73
C74
C75-76
C77

€78
C79-80
81
C82

302D1-5
D6
D7-17
D018-19
D20-Z1

302IC1
1c2
IC3
14
IG5

oo coMne  ©
;—‘;\J:SSE BPQHFJI\J ol
CN e NC E‘J

SEEET BRE&RER &

.

S
T
-1

B By B iy

[aw]

15920
AAZYY
15920
BB109
15520

CA3046
74L5145
7415290
7415145
74L500

PARTS LIST
FCR

10%
10%
10%

8-12

100
400
530

63
100

400

63
100
125
100

63
100
100
100
100

63

2
'

100
63
100

400

\"-
1\. -
‘i..
‘“T

\’T

< = =

< <<

V

‘Jl'
‘VY
'li',r

100 V

100
100
100

63

"Jl'

<<

Cer
Cer
Polyst
Polves
Cer

Cer

Polyes
Polyes
Polyst
Polyes

Polyes
Polyes
Polyes
Polyes
Polyes

Polyes

Polyes
Polyes
Polyes

Cer
Polyes

Polyes

Polyes
Polyes
Polyes
Polyes

605
60>
615
622

605

635
622
623
613
023

622
623
623
623
623

623
623
623
622

830
830
830
833
830

850
8§57
857
857
850

410
510
447
547

192
001
192
010
192

304
414
429
414
740

00
0l
oG
00
a0

00
00
00
00
00

00
00
00
00
00

00
00
00

00

00
00

06

00
00
00
00

00
70
00
90
iy

60
00

50
02



302IC6
1C7
IC8-9

302L1
L2
L3
14
L5

L6

L7

L8
L9-12
L13

L14-16

J02R1
RZ
R3
R4
R5

R6
R7-8
R9Y
R10
R11

R12
R13
R14
R15
R16

R17
R18
R15
RZ20
RZ1

R22-23
RZ4
RZ5
R26
R27

74574

ML

745163

10 u
100 u

100
10
100
10

100
10
10

560
10

220
121

1.2

390
560

£FCE

ohm
kohm
kohm
ohm
kohm

ohm

kohm

PARTS LIST
FOR

[#5]
=
)

Coil

Coil
Coil

%

5%
0

1]

5%
Var
]

o

%

5%
g
(]

5%

Var
5%

2
0
5%

o
0

5%
Var
5%
5%
Var
5%
5%
5%
Var
5%

8-13

1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3wW

1/3W
1/3W
1/3W
1/3W

1/3W
1/3wW
1/3W

1/3W
1/3W
1/3W

1/3W

Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer

Cer
Cer

Cer

Cer
Cer
Cer

Cer

850
850
857

740
740
102
102
102

102
740
740
740
740

740

501
501
501
501
583

501
501

501
" 501

501

583
501
501
S01
501

501
582
501
501
583

501
501
501
583
501

747
000
416

110
210
247
247
247

243
210
110
210
110

210

110
310
410
256
410

222
212
312
210
256

410
222
210
310
247

318
310
318
256
410

222
422
256
410
222



PARTS LIST

FOR
30272 1 kohm 55 1/3W Cer 501 310 00
R29 220 ohm 5% 1/3W Cer 501 222 00
R30 560 ohm 3% 1/3W Cer 501 256 00
R31 13 kohm Var 583 410 00
R32 22( ohm 5% 1/3W Cer 501 222 00
R33 1.8 kohm 5% 1/3W Cer 501 318 00
R34 270 ohm 5% 1/3W Cer 501 227 00
R35 560 ohm 4 1/3W Cer 501 256 00
R36 10 kohm Var 583 410 00
R37 220 ohm 5% 1/3W Cer 501 222 GO
R38 10 kohm 5% 1/3W Cer 501 410 00
R39 68 ohm % 1/3W Cer 501 168 Q0
R10 10 kohm % 1/3W Cer 501 410 00
R41 560 ohm 5% 1/3W Cer 501 256 09
Raz 10 kohm Var 583 410 40
R45 220 chm % 1/3W Cer 501 222 00
R44 10 kohm 5% 1/3W Cer 501 410 00
R15-36 22 ohm 5% 1/3W Cer 501 122 00
RA7 550 ohm % 1/3W Cer 501 256 00
R48 10 kohm Var 583 410 00
R49 220 ohm % 1/3W Cer 501 222 40
R50 3.9 kohm % 1/3W Cer 501 339 00
R51 1 kohm % 1/3W Cer 501 310 00
R52 100 ohm 5% 1/3W ' Cer 501 210 ¢0
R33 10 kolm % 1/3W Cer 501 410 @G0
R54 3.9 kohm % 1/3W Cer 501 339 00
R55-56 22 ohm % 1/3W Cer 501 122 Q0
R57 560 ochm % 501 256 00
R58 10 kohm Var 583 410 00
R59 220 ohm 5% 1/3W Cer 501 222 00
R60 1 kohm % 1/3W Cer 501 310 00
R61 56 ohm 3 1/3W Cer 501 156 00
R62 560 ohm 5% 1/3W Cer 501 256 00
R63 10 kohm Var 583 410 00
R64 220 ohm 5% 1/3W Cer 501 222 00
R65 560 olm 5% 1/3W Cer 501 256 00
R66 10 kohm Var 583 410 00
RE7 220 ohm % 1/3W Cer 501 222 00
R68 8.2 kohm % 1/3W Cer 501 382 00

8-14



302R69
R70
R71

72
R73

R74
R75
R76
R77
R78

R79
R80
R31
R82
R83

R84
R85
R86
R87
R8§

R89
RS0
R91
R9Z2-94
R95

R96

R97

R98
RS9-100
R101

R102
R103
R104
R105
R106

R107
R108
R10S
R110
R11l

R112

560 ohm
10 kohm
220 ohm
8.2 kohm
560 olm

10 kohm
220 ohm
10 ohm
560 ohm
10 kohm

220 ohm
560 ohm
10 kobm
220 ohm
68 olm

470 ohm
680 ohm
6.8 kohm
560 olm
10 kohm

220 ohm
120 ohm
8.2 ohm
100 kohm
6.8 kohm

10 kohm

320 kohm
180 kohm
470 ohm

56 ohm
100 ohm
1.2 kohm
130 ohlm
1.2 kohm

8.2 ohm
12 ohm
150 chm
5.6 ohm

56 ohm

PARTS LIST
FOR

2 ]
[
(]

@

1]
Var
]

a
[}

a

5%

Var

Var

Var

8-15

1/3W

1/3W
1/3W
1/3W

1/3W
1/3W
1/3W

1/3W
1/3W

1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3w
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

Cer

Cer
Cer
Cer

Cer
Cer
Cer

Cer
Cer

Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer

501
583
501
501
501

583
501
501
501
583

501
501
583
501
501

501
501
501
501
583

501
501
501
S0l
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
S01

501

256 00
410 00
222 00
382 00
256 00

410 00
222 00
110 00
256 00
410 00

222 00
256 00
410 00
222 00
168 00

247 00
268 00
368 00
256 00
410 00

222 00
212 00
382 00
510 00
368 00

410 00
310 00
582 00
518 00
247 00

156 00
210 00
312 00
210 00
312 00

310 00
382 00
112 00
215 00
356 00

156 00



R38
R39
R40
R4l
R42

R43
R4
R15-16
R47
R48

R4S
R50
R51
R52
R53

R54
R35-56
R>7
R58
R59

RGO
ROl
R62
R63
R64

R65
R66
RE&7
R68

220
3.9

100
10

3.9
22
560
10
220

56
560
10
220

560

10
220
8.2

kohm
ohm

kohm
ohm
ohm
kohm
chm

ohm
kohm
ohm
kohm

PARTS LIST

[V e S N VI ]
oo ) o o w®
[}

Var

a
[
g
i
e
[

5%
Var

9
2
)
o
3
3
5%
%

'3

)

2

i)

2

(7]
Var
5%

5%

-]

(]

a

[}
Var

-}

o

5%
Var
5%

%

FOR

|31

8-14

1/3W
1 ,f" 3
1/3W

1/3W

1/3W
1/3W
1/3W

1/3W

1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

Cer
Cer
Cer

Cer

Cer
Cer
Cer

Cer

Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer
Cer
Cer

Cer

Cer
Cer

501
501
501
583
501

501
501
501
583
501

501
501
501
501
583

501
501
501
501
583

501
501
501
501
501

501
501
S01
583
501

501
501
501
583
501

501
583
501
501

310
el

256
410

27
(s

318
227
250
110
222

410
168
410
256
410
272

-

410
122
256
110

222
339
310
210
410

338
122
256
410
222

310
156
256
410
222

256
410
222
382

00
g0
00
00
00

00
00
00
00
00

00
00
oy
00
00

00

0o
00
00

00
00
00
00
00

00
00
00
0o
00

00
00
00
00
00

00
00
00
00



302R69
R70
R71
R72
R73

R74
R75
R76
R77
R78

R79
R8O
R81
R82
R83

R84
R85
R86
R87
R83

R8%
RO0
R91
R92-94
R95

R36

RO7

RO8
R99-100
R101

R10Z
R103
R104
R105
R106

R107
R108
R109
R110
R111

R112

560
16
220
8.2
560
10
220
10
560
10

220
560
16
220
68

470
680
6.8
560

10
220
120
8.2
100
6.8

10

820
180
476

56
100
1.2
100
1.2

8.2

12
150
5.6

56

ohm
kohm

kohm
ohm

kohm
ohm
ohm

kohm

ohm
ohm
kohm
ohm
ohm

ohm

_kohm

ohm
kohm

kohm

PARTS LIST
FOR

Ll
-]
[gN]

")
a
Var
1]
[+
5%
)
[

Var
5%
5%

2
]

Var

)
0

5%
Var
5%

5%
o
0

Q
o

5%
Var

g
0
a
0

5%
[
°
e
o

%
g
¢
5%
%
%

5%
e
[

5%
a
0
9
]

5%
5%
9
o
5%
L
(1

8-15

1/3W

1/3wW
1/3W
1/3W

1/3W
1/3W
1/3W

1/3W
1/3W

1/3W

1/3W
1/3W
1/3W
1/3w
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

Cer

Cer
Cer
Cer

Cer
Cer
Cer

Cer
Cer

Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer
Cer
Cer
Cer
Cer

Cer

501
583
501
501
501

583
501
501
501
583

501
501
583
501
501

501
501
501
501
583

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501

256 00
410 00
222 00
382 00
256 00

410 00
222 00
110 00
256 00
410 00

222 00
256 00
410 00
222 00
168 00

247 00
268 00
368 00
256 00
410 00

222 00
212 00
382 00
510 00
368 00

410 00
310 00
582 00
518 00
247 00

156 00

210 00
312 00
210 00
312 00

310 00
382 00
112 00
215 00
356 00

156 00



PARTS LIST

FOR
302
SUIR1LS 17 ohm 5% 1/3W Cer 301 147 Q0
R1i4 22 ohm 5% 1/3W Cer 501 122 00
R115 15 ohm 5% 1/3W Cer 501 115 0¢
R116 56 chm 5% 1/5W Cer 501 156 Q0
R117 22 ohm 5% 1/3W Cer 501 122 00
R118 17 ohm 5% 1/3W Cer 501 147 00
1198 56 ohm 5% 1/3W Cer 501 156 00
R120 35 ohm 5% 1/3W Cer 501 139 00
R121 56 kohm 5% 1/3W Cer 501 456 00
Ri22 120 ohm 5% 1/3W Cer 501 212 00
R123 1 kohm 5% 1/3W Cer 501 310 €0
R1zZ4 120 ohm 5% 1/3W Cer 501 212 00
R125 270 ohm 3% 1/3W Cer 501 227 00
R126 6.8 kohm 5% 1/3W Cer 501 368 00
R127 2.2 kohm 5% 1/3W Cer 501 322 00
R128 330 ohm 5% 1/3W Cer 501 233 00
R129 56 cohm % 1/3W Cer 501 156 0C
R130 100 ohm % 1/3W Cer 501 210 Q0
R151 1 kohm 5% 1/3w Cer 501 310 00
R132 10 kohm % 1/3W Cer 501 410 00
R133 1.5 kohm 5% 1/3W Cer 501 315 00
R134 1 kohm 5% 1/3W Cer 501 310 00
R135 150 ohm 5% 1/3W Cer 501 Z15 00
R136 5.6 kohm 5% 1/3W Cer 501 356 00
R137 390 ohm 5% 1/3W Cer 501 239 00
R138 1 kohm 5% 1/3W Cer 501 310 Q0
135 §2 ohm 5% 1/3W Cer 501 182 00
302RL1-2 1 Change Over 12VCoil 14 pin DIL 780 000 25
502RN1-2 7x10 kohm 8 pin SIL 530 000 05
Tl Co1l 102 211 51
T2-3 Coil 102 243 01

8-16



BC5478
BSX20
BFW17A
BF240

BSX20
E310
BEWL7A
BSX20
BF240

BC547B
BSXZ0
BF240
BSX20

PARTS LIST
FOR

8-17

840
840
840
840

840
840
840
840
840

840
840
840
840

385

054
002
001
024

002
031
001
002
024

054
002
024
002

201

70
gy
70
00

00
00
70
00
00

70
00
00
00

42



13
(@3]
iy

OO0 AOOnnmc

o
RO WYW O Ao

~341ICl
oY)
IC3
I1C4
IC5
IC6
1C7
PL

234R 1- 7
R 8
RO
R10
R11

R12
R13
R14
R15
R16-18

R19
RZ0
R21
R22
R23

962 245 81

o=
SO He OO
. p—

)
—

[ Y
L N v R P T N N

BERER RERER

AAZL7
BZX79C4V7
15920
AAZLT
18920
AAZL7
15820
BZX79C4V7

7416
74LS10
74LS00
7416
74188A

74L532
LM1496
32 Way

1 kohm
2.2 kohms
1 kohm
1.82 kohms
6.81 kaohms

1 kohm
787 kohms
100 chms
787 kohms
2.2 kohms

1 kchm
10 kohms
2.2 kohms
0 kohms
470 ohms

PARTS LIST

10%
10%
10%

1%
10%
10%
10%

1%
10%

FOR

E

Zener

Zener

(programned)

5%
5%
5%

%

1%
5%

%

5%

%

5%
5%

5%
5%
g
]
2
Q

5002

g-18

250V
100V
250V

63V
100V

100V
250V

250V

1/3W
1/3W
1/3W
0.4W
0.4W

1/3W
0.5W
1/3W
0.5W
1/3W

1/3W
1/3W
1/3W
1/5W
1/3W

Polves.
Polyes.
Polyes.
Polyst.
Polyes.

Polyes.
Polyes.
Polyst.
Polyes.

Car.
Car.
Car.

MF

Car.
MF
Car.
ME

Car.

Car.
Car.
Car.
Car.
Car.

624
623
624
612
623

623
624
612
624

830
832
830
830
830
830
830

832

850
850
850
850
382

850
850
751

501
501
501
511
511
501
512
501
512
501

501
501
501
501
501

510
668
510
515
633
668
510
515
510

001
794
192
001
192

001
192

794

741
741
740
741
215

743
149
000

310
322
310
318
368
310
578
210
578
322
310
410
322
410
247

€0
oy
00
00
00

)
00
00
00

70
70
00

00

70
00
70

60
01
02

91

20
60
20

00
00
00
20
10

00

-

00

00

00
00
00
00
00



O L e A L=
s N e & a . .
BNO AR A O 00O

kohm

kohms

kohms
kohms

kohms
kohm

kohms
kohms
kohms

kohms
kohms
kohms
ohms

ohms
kohms
kohms
kohms
ohms

PARTS LIST

FOR

A\

E5002

8-19

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W

1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
€ar.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.

Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501

501
501

501
501
501
501
501

501
S01
501
501
501

501
501
501
501
501

347
310
322
410
322

268
222
322
347
422

447
333
282
318
368

410
368
410
322
310

456
333

410
318

368
310
333
318
333

282
322
318
422
218

233
447
368
322
268



234R71
R72
73
R74
R75
R76
R77
R78
R79-80
R31

R82
R83
R84
R85
R86

R87

234TR1- 3
TR4- 6
TR7

TRS-10

TR11-14
TR15

220 ohms
6.8 kohms
47 kohms
6.8 kohms
220 ohms

560 ohms
1.8 kohms
4.7 kohms
680 ohms
820 ohms

47 kohms
22 kohms
4.7 kohms
1.8 kohms
47 kohms

1 kohm

Transformer
Transformer
Transformer

BC558B
BCS47B
BC558B
BC547B8
BCS5538B

BC547B
BFZ45B

Q
[}

9
°

5%
5%
5%

0%
5%
5%
5%
5%

5%
5%
5%
5%

5%

PARTS LIST

FCR

A3

E>C02

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501

102
102
102

840
840
840
840
840

840
843

222
368
447
368
2272

i

256
318
347
268
282

447
422
347
318
447

310

007
007
211

055
054
055
054
055

054
024



207C 1- 3
C4
C5
Co6-9
C10

Cl1-12
Cl3

C14-15
C16-17

C18-19
€20

C21
2071IC1
IC2
IC3
IC4
IC5

IC6
IC7
IC8
ICS
IC10

IC11
1C12
IC13
IC14
IC15

IC16
IC17
IC18
1C19-20

1C21-22
1C23

207L 1- 2
207PL 1

207R 1

oo
(LN

992 245 41

820 pF
74574
741574
74H30
741520
93510

74832
7415160
74LSY3
74L500
74L502

93510
74L590
74L5160
93510
74L5160

74LS 5S¢
74163

74LS30
74L500

7426
741502

100 uH
64 Way

68 ohms
3.3 kohms
1.5 kohms

10 kohms
4.7 kohms

PARTS LIST

FOR

SN

E5002

10%

~20/+80%
-20/+80%

-20/+80%
-20/+80%
1%
1%
10%
-20/+80%
1%

8-21

250V
32V
12V
16V
32V

16V
12V
500V
500V
250V
16V

S00V

RE-Choke

1/3W
1/3W
1/3W
1/3W
1/3W

Polyes.
Cer.
Cer.
Cer.
Cer.

Cer.
Cer.
Polyst.
Polyst.
Polyes.
Cer.

Polyst.

Car.
Car.
Car.
Car.
Car.

624
602
601
601
602

601
601
615
615
624
601
615
850
850
850
850
850

850
857
850
850
850

850
850
857
850
850

850
857
850
850
850

740
751
501
501
501

501
501

510
347
447
447
347

447
447
227
222
510
147
282
747
747
743
742
931

743
416
749
740
740

931
749
416
931
931

749
416
743
740
742

210
000

168
333
315
410
347

iy



[~J
L)
1

TR5- 6

-

kohms

kohm
kohms
kohms

kohm
kohm

kohm
kohm

BSX20
BC547B
BSXZ0
BC547B

[l =
. .

1
0
3
0
1
5
1 kochm
7
1
0
7
1
8
1

—
o0

PARTS LIST

FOR

E>0062

1/3W
1/3W
1/3W
1/3W
1/3W

1/3%
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W

1/3W
1/3W

1/3W
1/3W

g-22

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.

Car.
Car.

Car.
Car.

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501

501
501

501
501

840
840
840
840

233
310
222
182
222

182
218
147
239
333

282
210
310
233
333

239
310
315
310
347
310
410
347

3

310
318

002
054
002

054 7



(o]
[}
o0

ool eletEe il
WO B0~ O LA

C10-11
Ci2
C13

£14-15
C16
C17
C18
C19

C20
CZ1
C22
CZ3
C24

C25
C26
C27-28
€29
€30
Cc3l
32
C33
€34
€35

2081IC1
IC2
IC3
IC4
IC5

IC6
1C7-10
IC11
1C12

992 245 512

220 pE
C.68 uF

O
e
(e WSl oo o]

7805
74L515
74L873
1496
74L513

74490

741593
741520
74LS00

LELE LERER BRLER

PARTS LIST

FCR
E5002

-20/+80%
10%
-20/+80%
-20/+80%
10%
-20/+80%
10%
-20/+80%
10%

1%
-20/+80%
10%

10%

1%
+0.25 pF

1%

5%

1%

5%

1%

5%

1%

10%
5%
1%

10%
5%

10%
1%
1%

8-23

LPAY
100V
16V
32V
250V

16V

250V

16V
250V
500V

16V
250V
100V
500V
400V

500V
400V
500V
400V
500V

400V
500V
250V
400V
500V

100V
400V
250V
125V
250V

Cer.
Polyes.
Cer.
Cer.
Polyes.

Cer.
Polyes.
Cer.
Polyes.
Polyst.

Cer.
Polyes.
Polyes.
Polyst.
Cer.

Polyst.
Cer.
Polyst.
Cer.
Polyst.

Cer.
Polyst.
Polyes.
Cer.
Polyst.

Polyes.
Cer.

Polyes.
Polyes.

Polyst.

602 347 00

623
601
602
624

601
624
601
624
615

601
624
623
615
605

615
605
615
605
615

605
615
624
605
615

623
605

624
613
614

850
850
850
850
850

857
850
850
850

522
447
347
510

447
510
447
510
218

447
510
547
213
056

222
133
218
139
218
122
212
510
168
222

568
168
510
333
318

780
741
747
149
741

449
749
742
740

00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
0o
00

00
00
00
00
00

00
00
00
00

00

50
30
30
60
30

00
32
01
02



PARTS LIST

™
-y
P

4
E5Q02

208R35 10 kohms 5% 1/5W Car. 501 410
R36 47 kohms 5% 1/3W Car. 501 447
R37 560 ohms 5% 1/3W Car. 501 256
R38 150 ohms 5% 1/3W Car. 501 215
R39 15 kohms 5% 1/3W Car. 501 415
R40 4.7 kohms 5% 1/3W Car. 501 347
R41-44 1 kohm 5% 1/3W Car. 501 310
R4S 4.7 kohms 5% 1/3W Car. 501 347
R46-47 1 kohm 5% 1/3W Car. 501 310
R43 1.8 kohms 5% 1/3W Car. 501 318
R49 1 kohm 5% 1/3W Car. 501 310
R50 5.6 kohm 5% 1/3W Car. 501 356

208T 1 Transformator 105 219

208TRL BSX20 340 002
TR2- § BCS47B 840 034 7

B-24



208IC13
IC14
1C15
IC16
I1C17

208

|l i el ol o
~1 Ch oL e N

208PL1
208R 1

os lev e e e SR B
O o~y %‘$~Uih)
e}

R19-20

RZ21-24
RZ5
RZ6
RZ7
RZ8

R29
R30
R31
R52
R33
R34

74121
74LS13
74L500
74LS03
7416

100 uH

100uH
2z2ut

32 Way

4.7 kohms
680 ohms

12 kohms
4.7 kohms

1.2 kohms
1.8 kohms
18 kohms
12 kohms

680 ohms
180 ohms
560 ohms
270 ohms
470 ohms

1 kohm
15 kohms
12 kohms

470 ohms
560 ohms

10 kohms
27 kohms
100 kohms
1 kohm
390 ohms

1.2 kohms

10%

10%
0,75%A

5%
5%

5%
5%

5%
5%
5%
5%
5%

5%
5%
5%
5%
5%

g
]

5%
5%

2
(]

5%

5%
5%

Q
e
9
@
Q
[

a
o

PARTS LIST

FCR

fod

E5002

RF-Choke
Coil
Coil
Coil
Coil
RF-Choke

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3w
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3%W

1/3W

8-25

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

857
850
850
850
850

740
105
105
105
105
740
740

751

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

501

412
741
740
740
741

210
218
219
219
218
210
122

000

347
268
310
415
347

312
318
418
412
310

268
218
256
227
247

310
415
412
247
256

410
427
510
310
239
312
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10

Cl1
€12
13
C14-16
17-19

CZ0-21
(22
C23
24

aE
i

C26
Cl7-29
Ok
€31
€32
33
C34
C35
€36
C37-38
39
Ci0-41
C42
€43
C44

C45
Ca6
cas
4R
49-50
C51
52
53

8992 245 61
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oo

« P e

Wl g
« b3

]
E SN
SR N O Y P ed 0O

uF

7 nkF

nF
nt
pF
pF
ukF
nkF
nkF

pF

uF
nk
uf
uF
nF

7 nr
T nF
7 nF

uk

1 uF

N
’ nF

-

PARTS LIST

FOR

fody
/209

E5002
10% 250V
10% 100V
103 250V
103 250V
103 250V
103 250V
1% 250V
3 125V
5% 400V
103 250V
5% ADOV
16V
16V
16V
105 250V
55 100V
105 250V
10% 100V
103 230V
107, 250V
10% 250V
105 250V
105 250V
1% 500V
53 400V
10% 250V
10% 250V
~20/+80% 32V
1% 500V
10% 250V
16V
~20/+80% 32V
109, 250V
109 100V
10 250V
-20/+809 16V
10% 250V
~20/+807, 32V
~20/+805 16V
105 250V
100 100V
~20/+807 16V
-20/+80% 16V

B-26

Polyes.
Polyes.
Polyes.
Polyes.
Polyves.

Polyes.
Polyst.
Polyst.
Cer.

Polyes.

Cer.

W.alum.
W.alum.
W.alum.
Polves.

Cer.

Polves.
Folyes.
Polyes.
Polves.

Polyes.
Polyes.
Polves.
Polyst.
Cer.

Polyes.
Polyes.
Cer.

Polyst.
Polyes.

W.alum,
Cer.

Polves.
Polyes,
Polves.

Cer.
Polvyes.
Cer.
Cer.
Polves.
Polyes.
{Car.
Car.

624
623
624
624
624

624
614
613
605
624

605
651
651
651
624

605
624
623
624
624

624
624
624
615
605

624
624
602
615
624

651
602
624
623
624

601
624
H02
601
624
623
601
601

510
468
510
422
510

422
322
333
133
447

133
847
910
810
510

133
522
517
422
110
147
410
a47
210
112

510
410
347
247
510

847
347
510
610
447
447
447
347
447
510
610
447
447



PARTS LIST

FOR

209D 1- 2 BZX79C6V8 Zener 832 796 80
D3 BB113 833 011 30
D4 BB104 833 010 40
D 5-6 IS 920 830 192 00
209IC1- 4 301A 850 030 10
209L 1- 2 220 uH 10% RF-Choke 740 222 00
L 3 4 1 mH 10% RF-Choke 740 310 01
LS Coil 105 218 61
L6 Coil 105 218 72
L7 220 uH 10% RF-Choke 740 222 00
209PL 1 32 Way 751 000 20
209R 1 22 kohms 5% 1/3W Car. 501 422 00
R 2 18 kohms 5% 1/3W Car. 501 418 00
R 3- 4 270 ohms 5% 1/3W Car. 501 227 00
RS 22 kohms 5% 1/3W Car. 501 422 00
R 6 18 kohms 59 1/3W Car. 501 418 00
R 7 33 ohms % 1/3W Car. 501 133 00
R 8 2 ohms 59 1/3W Car. 501 122 00
RO 39 ohms 5% 1/3W Car. 501 139 00
R10-11 4.7 kohms 5% 1/3W Car. 501 347 00
R12 18 kohms 5% 1/3W Car. 501 418 00
R13-14 1 kohm Var. 582 310 00
R15 47 kohms 54 1/3W Car. 501 447 00
R16 12 kohms 5% 1/3W Car. 501 412 00
R17-18 4.7 kohms 5% 1/3W Car. 501 347 00
R19 15 kohms 5% 1/3W Car. 501 415 00
R20 56 kohms 5% 1/3W Car. 501 456 00
R21 18 kohms 54 1/3W Car. 501 418 00
R22 12 kohms 5% 1/3W Car. 501 412 00
R23 18 kohms 54 1/3W Car. 501 418 00
R24 8.2 kohms 5% 1/3W Car. 501 382 00
R26 4.7 kohms 5% 1/3W Car. 501 347 G0
7 100 kohms 5% 1/3W Car. S o

R28 4,7 kohms 5% 1/3W Car.
v Car. 501 556 00
R29 560 kohms 5% 1/3% 201 S10 00

R30 100 kotms 5% 1/3W Car.
R31 2.2 kohms 5% 1/3W Car. 501 322 00
R32 3.9 kohms 5% 1/3W Car. 501 339 00
R33 1.5 kohms 5% 1/3W Car. 501 315 00
R34 4.7 kohms 5% 1/3W Car. 501 347 00
R3S 220 ohms 5% 1/3W Car. 501 222 00
R36 15 kohms 5% 1/3W Car. 501 415 00
R37 560 ohms . 54 1/3W Car. 501 256 00
R38 2.7 kohms 5% 1/3W Car. 501 327 00
R39 100 ohms 5% 1/3W Car. 501 210 00

8-27



PARTS LIST

FOR
AN
209R40 1 kohm 5% 1/73W Car. 501 31¢
R41 180 ohms 5% 1/3W Car. 501 218
R42 22 kohms 5% 1/3wW Car. 501 422
R43 15 kohms 3% 1/3W Car. 501 415
R44 3.3 kohms 5% 1/3W Car. 501 333
R4S 2.7 kohms 5% 1/3W Car. 501 327
Ra6 4.7 kohms 5% 1/3W Car. 501 347
R47 100 ohms 5% 1/3W Car. 501 210
R48 1 kohm 5% 1/3W Car. 501 310
R4D 180 ohms 5% 1/3W Car. 501 218
250 2% ohms 5% 1/3W Car. 501 139
R31 100 ohms 5% 1/3W Car. 501 210
R32 120 ohms 5% 1/3W Car. 501 212
R53 100 ohms 5% 1/3W Car. 501 210
R34 160 kohms 5% 1/3w Car. 501 510
R3S 120 chms 5% 1/3W Car. 501 212
R56 4.7 kohms 5% 1/3W Car. 301 347
RS7 3.3 kohms 5% 1/3W Car. 501 333
RS8 10 kohms 5% 1/3W Car. 501 410
R5Q 82 ohms 5% 1/3W Car. 5061 182
R&0 56 ohms 5% 1/3W Car. 501 156
R61 220 ohms 5% 1/3W Car. 501 222
RE2 10 kohms 5% 1/3W Car. 501 410
R63 150 kohms 5% 1/3W Car. 501 510
R64 120 ohms 5% 1/3W Car. 501 212
R63 22 ohms 5% 1/3W Car. 501 122
halile 22 kohms 5% 1/3W Car. 501 422
20T 1 Transformator 105 218
T2 Transformator 105 218
J06TR1- 4 BF240 840 024
TRS BSX20 840 002
TR6 BC547B 840 054
TR7 BSX20 340 002
TRS BC5478 840 054

8-28



C25
C26
c27
CZ8
C29-31

C32-35
€36-38
€39
C40
€41

C42
C43
C44-45
C46
C47

C48
C49
€50
€31

210D 1-4
D

5
D 6-7
D 8

992 245 71

330
110

22
0.1
100

1000
33
0.47
3.9
10

3.3

47
0.1
100

uF
uF

(4.5-26)pF

100

uF

(4.5-26)pF

100

uF

(4.5-26)pF

100

g.1
3.3
10
1
10

82
0.1
10
0.1
10

51
10
22
47

pF
uF
pF
nF
uF
913

pF
uF
nF
ufF
nF

pF
nF
nF
nk

BB10SG
18920
BB109G
15920

PARTS LIST

FOR

£

E500Z

%
%

5%
10%

5%
10%
1%
10%

20.25 pF
5%
104

Var.

Var.

Var.
o
)

10%
10.25 pF
10%
104
109

5%
10%
10%
10%
10%

5%
10%
10%

-20/+80%

500V
s00v
400V
100V

25V

16V
460V
100V
125V
250V

400V
400V
100V

25V

25V
25V

500V

100V
400V
250V
100V
250V

400V
106V
250V
100V
250V

400V
250V
250V

16V

8-29

Polyst.
Polyst.
Cer.

Polyes.

W. alum.
W. alum.

Cer.

Polyes.
Polyst.
Polyes.

Cer.
Cer.
Polyes.
W.alum.

W.alum
W.alum.

Polyst.

Paolyes,
Cer.

Polves.
Polyes.
Polyes.

Cer.

Polyes.
Polyes.
Polyes.
Polyes.

Cer.
Polyes.
Polyes.
Cer.

615
615
605
623
652
651
605
623
bl3
624

605
605
623
651
683

651
683
651
683
615

625
605
624
623
624

605
623
624
623
624

605
624
624
601

333
830
833
830

233
211
122
510
810

910
133
547
339
410
033
147
510
910
126

910
126
910
126
210
510
033
410
610
410

182
510
410
510
410

151
410
422
447

010
192
010
192

by



210D @-10
D11
D12-21
D22-24

210I1C1- 2
1C3

BB10SG
18620
BB10SG
BA 282

3014
745132

RERE

-2

3 kohms
7 kohms
6 kohms
1 kohm
0 ohms
4.7 kohms
2 kohms
0 kohms
2 kohms
0 ohms
1

kohm

10 kohms
2.2 kohms
180 kohms
820 kohms

180 ohms
270 chms
180 ohms
470 ohms
180 ohms

10%
10%
10%
10%

10%
10%

PARTS LIST

FOR

E500C

o ob ot

Var.

vy
o o

ey

mLuviLau Lty gl nnin

o0 o o o of 0O oW o of &° o o9 of

RF-choke
RF-choke
RF-choke
EF-choke
Coil

Coil
RF-choke
RF-choke

1/3W
1/3W
1/3W

1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

8-30

Car.
Car.
Car.

Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

8§33
830
833
830

850
857

740
740
740
740
105

105
740
740

751

501
501
501
582
501

501
501
501
501
501

501
501
501
501
501

501
501
501
501
501

010
192
010
028

030
413

222
122
110
022
216

219
210
110
000

433
347
456
310
233

347
412
410
368
210

310
410
322
518
582

218
227
218
247
218

90
0c
90
20

10
20

00
00
0e
00
42

51
00
00

20

00
00
00
00
00

00
00
00
00
00

00

00
00
00

00
00
00
00



R47

R48
R49
RS0
R51
R52

R53

210TR1- 3

TR5- 6
TR7- 9
TR10

TR11
TR12

TR14

330
10

1.2

12
150

120
120

220
1.2
1‘5
2.2

10

68
330
100

1.5

BFX

ohms
kohms
kohm
kohms
kohm

ohms

kohms
ohms
ohms

ohms

kohns
kchms
kohms
kohms

ohms
chms
ohms
ohms
ohms

kohms

89

BC547B
BC577

E310

BC547B

BSX20
BFZ240
BFW17A
BSX20

PARTS LIST

FOR

E5002

8-31

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.

Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.

501
501
501
501
501

501
501
501

501
501

501
501
501
s01
501

501
501
501
501
501

501

840
840
840
840
840

840
840
840
840

233
410
310
312
310

112
215
456

212
212

222
312
315
368
322

110
168
233
156
210

315

008
054
055
031
054

002
024
001
002

L |



240C 1 47 nF
Cc 2 0.1 uF
C3 47 pF
C 4 10 nfF
C5 0.1 uf
Cho 3.3 nF

240IC 1 7493

240L 1 100 uH

240R 1 470 ohms
R2 820 ohms
R 3 15 kohms
R 4 2.7 kohms
RS 1.2 kohms
R 6 270 ohms
R 7 27 kohms
R 8 8.2 kohms
RO 2.2 kohms
R10 680 ohms
R11 3.2 kchms
R12 15 kohms
R13-14 470 ohms
R15 820 ohms
R16 180 ohms

2407 1

240TR1- 2 BF240
TR3 BSX20

240X 1 OSCILLATOR

992 245 ¢1

PARTS LIST

FOR

E50C2

-20/+80%
10%

5%
-20/+80%
10%

1%

10%

5%
5%
5%
5%
5%

5%
5%
5%

5%

5%
5%
5%
5%
5%

TCXO

B-32

16V
250V
400V
32V
250V

125V

RF Choke

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/2W

11.2MHz

Cer.
Polyes.
Cer.N150
Cer.
Polyes.

Polyst.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

601
624
605
602
624

613

850

740

501
501
501
501
501

501
501
501
501
501

501
501
501
501
502

105

840
840

811

447
510
147
410
510

333

749

210

247
282
415
327
312
227
427
382
322
268

382
415
247
282
218

215

024
00z

000

00
00
00
00
00

00

31

00

co
00
00
00
00

0a
00
a0
00
00

00
00
00

00

71

00
00

01



241C1
€2
C3
C4
CS

Co
c7
C8
CS
Cl0

(11
C12
C13-15

241D1-2
D3
D4

2411IC1
IC2
IC3
IC4
ICS

IC6
I1C7
ics
IC9
PL1
241R1
R2
R3
R4-13
R14

R15-20
RZ21
R22
R23
R24-51

992 246 01

22 uF
10 nF
22 uF
0.68 uF
220 pF

0.22 uF
0.47 uF
680 pF
0.22
0.68

0.22
470
47

mEE EE

TIL209A
BZX79C5V1
AAZLT

555
7415123
74LS00
74L574
7406

7415123
7426
74L58123
7805
32Way
5.6 kohms
270 ohms
27 kohms
3.9 kohms
4.7 kohms

3.9 kohms
330 ohms
18 kohms
4.7 kohms
3.9 kohms

-20/+80%

Zener

5%
5%

L4
[

5%
5%

2
a

2
E
%
21

3%
5%

PARTS LIST
FOR

£\

E5002

16V
250V
16V
100V
500V

100V
100V
500V
100V
100V

100V
6.3V
16V

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3wW
1/3W
1/3W

8-33

W.alum.
Polyes.
Tan

Polyes.
Polyst.

Polyes.
Polyes.
Polyst.
Polyes.
Polyes.

Polyes.
W.alum.
Cer.

651
624
651
623
615

623
623
615
623
623

623
650
601

823
832
830

850
857
850
850
850

857
850
857
850
751
501
501
501
501
501

501
501
501
501
501

722
410
722
568
222

522
547
268
522
568

522
847
447

000
795
001

055
412
740
747
740

412
742
412
780
000
356
227
427
339
347

338
233
418
347
339



241R52
R33-36
R37
R38-39
R40

R41-42
R43
R34
R45~56
R57

R58
R59-62
R63
R64
RH65-63
RE9
R70
R71
R72

24151
S2
S3

2415K1
SK2-3
SK4-3

241TR1
TR2

kohms
kohms
kohms
kohms
ofms

Oy
[
O W 00 1 0o

+= LA
-] .

kohms
kohms
kofms
kohms
ohms

) O > A

Gl »
30 O )
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EzQ02

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W

1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W

§-34

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.

Car.
Car.
Car.
Car.
Car.
Car.
Car.
Car.
Car.

501
501
501
501
501

501
501
501
501
S01

501
501
501
501
501
501
501
501
501

763
763
761

751
751
751

840
842



503C1
cZ
C3
C4
€5

Cé
€7-10
Cl1
Clz-14
C15

Cl6
Cl7

303D1-13
D14-16
D17-21

3031C1
IC2
IC3
IC4
ICS

1C6
1C7
1C8
IC9
I1C10

ICi1
112
IC13
IC14-15
IC1é

IC17
IC18
IC18
IC20
ICZ1
IC22

1CZ3
1C24
1C25
1C26
1C27
1C28

992 330 31

PARTS LIST

220 pF 19
100 uF
200 pF 1%
100 uF
100 pF 1%

10 nF 10%
0.1 uF 10%
22 uF

0.22 uF 10%

lu 10%

0.22 uF 10%

100 uF

AAT43
15920
AA143

7408A
7415257
745188
74LS05
745188

745188 (programmed)
745188 (programmed}
745188 (programmed)
745188 (programmed)
7341547

745188

MANE 2

7415395

74184

745188 (programmed)

741547
MANS 2
7415395
745188
74184
741547

MANS2
7415188
7415395
74184
741547
MANSZ

FOR

[o2]
[
(o]
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500
25
500
25
500

100
100

15
100

63
25

Polyst

W.AIum.

Polyst

W.Alum.

Polyst

Polyes
Polyes

Polyes

W.Alum.

615
652
615
652
615

623
623
651
622
623

622
652

830
830
830

850
857
382
857
382

382
382
382
382
850

382
824
857
857
382

850
824
857
857
857
850

824
857
857
857
850
824

222
810
222
810
210

410
510
722
322
610

522
810

014
192
014

740
425
239
740
246

246
246
246
246
744

239
008
438
418
239

744
008
439
418
418
744

008
418
439
418
744
008

00
00
00
00
00

00
00
00
00
00

00
00

30
00
30

o1
70
51
51
61

52
42
31

2
-

70

61
20
50
40
72

70
20
50
80
40
70

20
80
50
40
70
20

Fy



305IC28
1650
IG5l
[C32

IC33
IC34
I1C35-36
I1C37
IC38

IC39
IC40
[C41-42
IC453
IC34

ICi5
IC16
IC47-45
IC50
1Cs1
ICs2

3053PL1

303RNI-2
RN3
RN4-5
RNO-7

303R1
R2-1
R5
R7-9
R10

R11
R15
R16
Ri7
R18

PARTS LIST

FCR

TALS2E5
71184
TaLS4T
MANEBZ

T4L5125
745188
7415395
7415125
74LS47

745188 (programmed)
MANS2

T4LS83985

74L532

741503

74LS5123
711500
7805
74148
74LS123
74184

64 POL

15x4,7 kohm Resistor network
7x4,7 kohm Resistor network
15x4,7 kohm Resistor network
7x4,7 kohm Resistor network

4,7 kohm 5% 1/3W
108 olm 5% 1/3W
1 kohm 5% 1/3W
106 ohm 5% 1/3W
1 kohm 5% 1/3W
100 ohm 5% 1/3W
1 kokm 5% 1/3W
100 ohm 5% 1/3W
1 kohm 5% 1/3W
100 ohm 5% 1/3W
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DIL
SIL
DIL
SIL

Car
Car
Car
Car
Car

Car
Car
Car
Car
Car

857
857
830
8§24

857
§57
857
857
850

382
824
857
850
850

857
850
850
857
857
857

~1

W
—

530
530
530
530

501
501
501
501
501

501
501
501
501
501

139
118
744
008

112
418
439
412
744

239
008
439
743
740

412
740
780
414
412
418

000 7

000
000
000
0G0

347
210
310
210
310

210
310
210
310
210

50
44
70

it

20

50
30
50
50

-

61
20
50
20
31

30
02
50
80
38
40

02
01
02
01

00
00
00
00
00

00
00
00
00
00



PARTS LIST

303R19 1 Xohm 3% 173w Car 301 310 00
R20-41 100 ohm 5% 1/3W Car 501 210 00
R4 1.7 ohm 5% 1/3W Car 501 347 00
R13 33 ohm 3% 1/3W Car 501 153 Q0
R11-31 100 kohm 5% 1/3W Car 501 210 00
RS2 4.7 ohm 5% 1/3W Car 501 337 00
R53-39 100 kohm 5% 1/3W Car 501 210 00
RGO 1.7 chm g 1/3W Car 501 347 00
R61 100 ohm 5% 1/3W Car 501 210 00
R62 330 chm 5% 1/3W Car 501 233 04
R63 33 ohm 5% 1/3W Car 501 133 @0
RG4 150 kohm 5% 1/3W Car 501 215 00
R6S5 1 ohm Var Lin 502 213 02
R66 1.7 kohm % 1/3W Car 351 347 00
R67 330 kohm 5% 1/3% Car 501 233 00
R6S 1 kohm 5% 1/3W Car 501 318 00
R69 1.7 kohm 5% 1/3W Car 501 337 GO
RTO 10 kohm 3% 1/3W Car 501 410 00
R71-72 1 kohm 5% 1/3W Car 501 510 00
R73 1.7 kohm 5% 1/3W Car 501 347 00
R74-76 1 kohm 5% 1/5W Car 501 310 Q0
R77 100 kohm 5% 1/3W Car 501 210 00
R75-79 1.7 kohm 5% 1/3w Car 501 337 00
RS0 1.8 kohm 5% 1/3W Car 5301 318 08
R81-93 1.7 kohm 5% 1/3W Car 501 347 G0
RO4 7 kohm 5% 1/3W Car 501 447 00
R93 4.7 kohm 5% 1/3W Car 501 347 00

S03TRL BC337 g40 0335 70
TRZ2-6 BC327 8§10 032 70
TRY BC337 810 033 70
TR BD135 842 015 50
TRG BC>47 310 034 70
TR1D-11 RC327 8§40 032 70

8-37
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TRP_5002
CABINET WIRING
TERMINAL STRIP A

(mounted on cabinet back wall)

TS

o]
-_-I_,— B_EQEL‘LE.L@M—Q
|-
10 RECEIVER PL1 - n sK1  RECEIVER ANTENNA
R500X a— £ j( PLUG : UHF, PL258
213 SK)
152
SK2
'Iu_'}—f 2 1 ©
REMOTE SPEAKER
o g OHMS - 3IW OR
1b =~ bk 2 [ bﬂHMs -5W
S (SEE NOTE 2)
20'\ be 3 o +
T0 POWER 2LV, MAX 0.2A
PACK P5000 OUTPUT WHEN
N bn TRANSMITTER 1S KEYED
260 PL) 26 )— L ©
OR PS00\ s
265 PLY
3a )— d & & -+
(CABINET LIGHT)
Ps001 2LV AC
3 J—t & ol—
s rAts 153 AC MAINS INPUT. ONLY
w2 o b—— AGUNTED ON TERMINAL
" STRIP WHEN USED IN
'S p.y.W '5 20 CONJUNCTION WITH
7 1 N o AC POWER PACK P 5000
PL2 1S4
-—lb“ o — Opb— 24 @ATTERY INPUT.
TO POWER ONLY ON
PACK PS000 TERMINAL STRIP WHEN
260 SK& -1 o + © USED IN CONJUNCTION
WITH 26DC POWER PACK
P 5000 (SEE NOTE 1)
NOTE 1 MAX CABLE LENGTH \
NOTEY ° 1o BATTERY MIN. CONDUCTOR AERA‘
5m | 210 mm+
gm | 2x 16 mm<
C__1m | 2x25mm?
NOTE 2° AN AUDIQ POWER OF SWATTS 1S AVAILABLE INTO ALOHMS LOAD.THIS POWER CAN BE

SHARED BETWEEN SEVERAL LOUDSPEAKERS IF SO DESIRED.THE BUNLT -IN SPEAKER
IN THE POWER PACK HAS AN {MPEDANCE OF 80HMS. WHEN CONNECTING REMOTE
SPEAKERS THE MINIMUM VALUE of THE TOTAL IMPEDANCE sHOULD BE MORE THAN
LOHMS INCLUDING THE BUILT-IN SPEAKER IN ORDER T0 OBTAIN MAXIMUM POWER
DUTPUT. IF SWATTS IS REQUIRED [N REMOTE SPEAKER (S) THE BUILT -IN SPEAKER
MUST BE DISCONNECTED.
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INTERCONNECTIONS BETWEEN UNITS
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