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SAFETY SUMMARY

The follawing general safety precautions must be observed during all
phases of operation, service, and repair of this equipment. Failure

to comply with these precautions or with specific warnings elsewhere
in this manual violates safety standards of design, manufacture, and
intended use of the equipment. Dansk Radio AS assumes no liability

for the customer's failure to comply with these requirements.

GROUND THE EQUIPMENT

To minimize shock hazard, the equipment chassis and cabinet must be
connected to an electrical ground. The equipment is equipped with a
three-conductor ac power socket. The power cable must either be plug-
ged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green):
firmly connected to an electrical ground (safety ground) at the po-
wer outlet.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the equipment in the presence of flammable gases or fu-
mes. Operation of any electrical equipment in such an environment con-
stitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove equipment covers. Component repla-
cement and internal adjustments must be made by qualified maintenance
personnel. Do not replace components with power cable connected. Under
certain conditions, dangerous voltages may exist even with the power
cable removed. To avoid injuries, always disconnect power and dischar-

ge circuits before touching them.
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SAFETY SUMMARY (continued)

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person,
capable of rendering first aid and resuscitation, is present.

D0 NOT SUBSTITUTE PARTS OR MODIFY EQUIPMENT

Because of the danger of introducing additional hazards, do not in-
stall substitute parts or perform any unauthorized modification to

the equipment.

DANGEROUS PRCCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous
procedures throughout this manual. Instructions contained in the warn-

WARNING

Dangerous voltages, capable of causing death, are present in

ings must be followed.

this equipment. Use extreme caution when handling, testing,

and adjusting.
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SECTION 1
GENERAL INFORMATION

1.1 Introduction

This Operating and Service Manual contains information required
to install, operate, test, adjust and service the TU4015.

Specifications are listed in paragraph 1.6.
These specifications are the performance standards or limits
against which the TU4015 is tested.

Due to experience obtained from the production and operation of
the equipment, minor differences between the TU4015 and the
manual may occur.

Wherever possible such differences are dealt with in Section 7
"MANUAL CHANGES".

The electrical modules of the TU4015 are listed in Section 6.

1.2 Safety Considerations

This manual contains information, cautions and warnings which
must be followed to ensure safe operation and to maintain the
TU4015 in a safe condition.

1.3 Description

The TU4015 is a fast antenna tuner for shipboard use. The control
of the tuner is carried out by means of a serial data bus from a
SE4010, an exciter located in the transmitter.

The serial data bus is compatibel with RS485, strappable between
1200, 2400, 4800 and 9600 bps, with a maximum distance between
the exciter and the antenna tuner of 150 meters.

The TU4015 is configured as a L matching circuit with a lowpass
characteristic. The inductors and capacitors are discrete binary
weighted elements switched by high speed reed relays.

The TU4015 incorporates a dummy Toad used for transmitter tests
as well as tuning.

The housing of the tuner is especially designed for a low thermal
resistance which combined with the temperature controlled forced
air circulation and temperature supervisors ensures a low stress-
ing of the components in the tuner.
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1.4 Accessories Supplied.
The following accessories are supplied with the TU4015.

One Operating and Service Manual, DRA part no. 210641
One Connector Kit, DRA part no. 210634-001
Standard Spare Parts Kit, DRA part no. 210690

1.5 Accessories Available
The following items are available for use with the TU4015.

Depot Spares Kit. Consult factory.

Special Tools Kit, DRA part no. 210638-001
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1.6 Specifications

FREQUENCY RANGE
1.5 - 30 MHz

RF POWER CAPABILITY
1000 W PEP/average

INPUT IMPEDANCE
50 ohms, VSWR < 1.5 (Narrow Bandwidth), N-connector

ANTENNA TYPE
Danish Navy KUF1200 (12 m. whip antenna)

BANDWIDTH
Narrow band: Depending upon antenna impedance
Broad band : +/-5%, max. +/-500 kHz

TUNING MODES
Automatic
Manual
Silent/memory with 99 channels
Silent/manual

TUNING TIME
Automatic : < 1 sec. Narrow band
Silent/memory: < 20 msec.

DUMMY LOAD
500 W/50 ohms/1 minute buijlt-in

HEATING ELEMENT
Built-in, activated below 5°C

COOLING
Natural convection. Internal air circulation ensured by
controlled blower. Overheat alarm (75°C) provided.

REMOTE CONTROL
Fully remotely controlled by exciter SE4010
9600 Baud, RS485.
Cable length between SE4010 and ATU up to 150 m.

SELF-TEST PROGRAM (BITE)
Automatic self-test program enabling test of all functions
down to relay level.

MTBF
5000 hrs.

INPUT POWER
115/220 Vac +/-10%, 47-63 Hz
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POWER COMSUMPTION
With heating element off: 170 W max. (220 Vac)
With heating element on : 530 W max.(220 Vac)

OPERATING ENVIRONMENT
Temperature : -40°C to +55°C operating
-40°C to +75°C storage

Relative humidity : 95% at 40°C

Vibration : 3-10 Hz +/-2 mm
10-150 Hz +/- 1g

Shock : 20 g pp, 17-20 Hz sine decaying to
half amplitude in 5 cycles.

Wind load : 250 kpm load on tuner tap.

Enclosure protection : TIEC529, IP46

WEIGHT

96 kg approx.

DIMENSIONS
See drawings on the following pages.

1_4 TUu4015/Doc. no. 210641-001
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DIMENSIONS

L40
510

_1 ®50
O
&
B S
I

1240

Note: Six holes for mounting: Diam.: 14 mm
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DIMENSIONS continued

Antenna Stud.
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SECTION 2
INSTALLATION

2.1 Introduction

This section of the manual provides installation instructions for
the TU4015. It also includes information about initial inspection
and damage claims, preparation for use and information on
repacking for shipment.

2.2 Initial Inspection

“ WARNING “

To avoid hazardous electrical shock, do not perform
electrical tests when there are signs of shipping damage to
any portion of the outer cover. Read the safety summary at
the front of this manual before 1installing or operating the
TU4015.

Inspect the shipping container for damage. If the shipping
container or cushioning material 1is damaged, it should be kept
until the contents of the shipment have been checked for
completeness and the TU4015 has been checked mechanically and
electrically. If the contents are incomplete, if there is a
mechanical damage or defect, or if the TU4015 does naot pass the
performance tests, notify the nearest Dansk Radio agent. If the
shipping container is damaged, or if the cushioning material
shows signs of stress, notify the carrier as well as the Dansk
Radio agent.

A full report of the damage should also be forwarded to Dansk
Radio.

Inciude the following:

- Order number

-  Model and serial number

-  Name of forwarding agency

2.3 Storage

The TU4015 may be stored or shipped at temperatures within the
limits -40°C to +75°C. It 1is advisable to protect the TU4015
from extreme temperature variation which can cause excessive
condensation.
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2.4 Repacking for shipment

The shipping container for the TU4015 has been carefully
designed to protect the TU4015 and its accessories during
shipment. This container and its associated packing material
should be used when repacking for shipment. If shipping to Dansk
Radio for service is planned, attach a tag indicating the type of
service required, return address, model number and full serial
number. Mark the container FRAGILE to ensure careful handling.

2.5 Mounting information

The TU4015 is designed for mounting on a ship deck or bridge
wing. The tuner is secured with six 12 mm bolts. Please refer to
Section 1, Specifications, Dimensions for position of the bolts.

To reach the full performance of TU4015 it is vital to establish
a heavy grounding between the tuner housing and the metal surface
of the ship. Failure to follow the mounting installation can
result in degraded performance.

When placing the tuner it can be convenient first to mount one
bolt and use this as a fixing aid. The mounting holes are the non
threaded holes. Locating the rest of the mounting holes is done
by rotating the tuner around the first bolt.

The housing of TU4015 shall be grounded via a heavy copper strap
between the base and the ground plane in the installation. The
distance between the tuner and the grounding point shall be as
short as possible.

The copper strap shal have a minimum width of 50 mm and a minimum
thickness of 1 mm.

On both sides of the base are two threaded holes which accept 8
mm bolts.

2.6 Power Requirements

115/220V, +/-10%, 47-63 Hz.

CAUTION

The TU4015 is normally set at the factory for 220 Vac.

The selection of 115 volt nominal mains voltage is made by moving
a codeplug on the power supply assembly A10Al and inserting a
short circuit on the blower controller Al13. To change the mains
voltage setting, proceed as follows:

(refer to Fig. 2.1 and Fig. 2.2 ).

a. Disconnect the control plug from the TU4015.

b. Remove the door assy by unscrewing the twenty screws holding
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the door. The screws are captive and will therefore not need
to be fully unscrewed.
Tools are aviable in Specia} Tool Kit 210638.

. Disconnect the flatcable located in the right side of the

rack by operating the ejectors on the connectors starting

from the top. Bend the flatcable out of the door opening.
Disconnect the flatcable located in the left side of the

rack by operating the ejectors on the connectors, starting
from the A9 module.

Disconnect the two coax cables from the A9 module.

. Loosen the screws holding the frames of the A3, A4, A7, A9,

A8 modules with an . umbraco key. Starting from the A3 module,
undo the screws with a umbraco screw driver and remove the
module. The screws are captive and will therefore not need to
be fully unscrewed.

Tools are avilable in Special Tool Kit 210638.

note

When removing the A3 module remember
to disconnect the flat cable located
on the assembly.

. Remove the top cover from the power supply assembly by

unscrewing the six screws holding the cover.

. Remove the codeplug P1 from J7 (220 Vac) and reinsert the plug

in J6 (115 Vac). Refer to fig. 2.1.

. Change the fuses F1 and F2 according to table 2.1.

. Reposition the top cover on the power supply assembly and

fasten the six screws.

i. Loosen the six screws holding the Al3 module. The module

is located between the left rack side and the outer tuner
housing.

After loosening the screws carefully remove the module and
disconnect P1.

j. Install a strap as shown in figure 2.2.

(115 Vac: Strap mounted; 220 Vac: No strap mounted)

. Reconnect P1 and reinstall the Al3 module. Fasten the six

SCrews.

. Reinstall the modules starting from AS8.

. Reconnect the two flatcabels starting from the bottom.

Reconnect the two coax cabels.
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m. Mount the door assembly and fasten the twenty screws.

n. Reconnect the control plug.

Figure 2.1. Code plug on A1l0Al
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Figure 2.2. Strap on Al3
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2.7 Fuses

Table 2.1 Fuse Ratings

Fuse Fuse Rating
Fl 1A T (220 V)
" 2A T (115 V)
F2 2A T (220 V)
" 4A T (115 V)

2.8 Control cable

The control cable contains both mains power and data lines. The
control plug accepts four lines with 1.2 mm®* and eight Tines with
0.5 mm®. The <cable must be with twisted pairs and must be
screened.

The cable may have a maximum outer diameter of 12.5 mm.

2.9 Control Socket J1
The Control socket contains both the data and the mains power
lines. The Control socket connections are as follows:

pin circuit description

A RS485B RS485 data line

B RS485A RS485 data line

C ATU SENSE

D GND Signal ground

E uP STOP Microprosessor halt

F POWER ON Tuner power supply control
G TUNER READY

H - MUTE Muting of transmitter
J MAINS PHASE ___I

K MAINS PHASE Common

L MAINS COMMON :]

M MAINS COMMON Common

Figure 2. Control socket

The appropriate cable connector may be ordered from Dansk Radio
Part no. 235055-002.

2.9.1 Mains lines

To allow the greatest distance between the antenna tuner and the
mains supplier, both the mains phase and the mains common can be
supplied via two pins on the control socket. Via the appropriate
cable connector this allows a square of 1 mm®, using a standard
twisted cable.

If using two wires for the mains phase and two for the mains

TU4015/0oc. no. 210641-001 2-5



common it must be two wires twisted for the phase and two wires
twisted for common.

During installation it is advisable to measure the mains voltage
present in the TU4015 to ensure that the mains voltage at the
power supply is within limits.

2.9.2 Data lines

To allow the greatest distance between TU4015 and SE4010, it is
advisable to use a cable with a square of 0.25 mm®.

The wires must be twisted pairs. The only lines demanded to be
twisted together, except for the phase and common, are the lines
marked RS485B and RS485A. These are the data lines.

2.9.3 Assembling the Control plug

To ensure proper operation of the TU4015 it is important to
follow the assembling instructions carefully. Appendix 1 of this
manual contains assembling instructions.

2.9.4 Final protection of control connector

For final protection of the connector against corrosion, wrap
self-vulcanizing rubber around the connector. The rubber must
cover the gab between the socket and the plug. It is advisable
to cover all of the plug and the gap between the plug and the
cable as well.

2.9.5 Tx connector

The Tx connector is a special water tight type meant for cable
types RG 8/U, RG 8A/U and RG 213/U.

The appropriate cable connector may be ordered from Dansk Radio
Part no. 206139-001.

2.9.6 Assembling the Tx connector

To ensure proper operation of the TU4015 it is important to
follow the assembling instructions carefully. Appendix 1 of this
manual contains assembling instructions.

2.9.7 Final protection of TX connector

For final protection of the connector against corrosion, wrap
self-vulcanizing rubber around the connector. The rubber must
cover the gab between the socket and the plug. It 1is advisable
to cover all of the connector and the gap between the connector
and the cable as well.
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2.9.5 Antenna stud

The antenna tuner is made to accept a whip antenna. The antenna
stud has the dimensions shown in Section 1, Specifications,
Dimensions.

The stud includes a threaded hole accepting a M12 bolt and a
recessed area for locking of the whip antenna by pinted screws.

2.10 Installation Check-out

When the installation is complete, refer to section 3 (OPERATION)
and fully check the operation of the TU4015.

TU4a0O15/Doc. no. 210641-001 2-7
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SECTION 3
OPERATION

3.1 Introduction

This section of the manual contains instructions for proper
operation of the TU4015. The TU4015 1itself has no operators
panel, but all operations are carried out from the front panel of
the exciter SE4010.

3.2 The ATU control system

The control of TU4015 1is carried out on two levels. The first
level, being the automatic level, is only applicable in narrow
band tuning, which 1is automatically initiated each time the
frequency of the exciter is changed. Included in the first level
is also recalling of 99 channels with tuner presets. The second
level is only accessible through program selection. This second
level includes broad band tuning, manual tuning and silent
tuning. :

3.3 Front Panel Features

Figure 3.1 1identifies and describes the functions of the front
panel controls and indicators of the exciter SE4010 used during
control of the TU4015.

3.4 Power/Warm-up

The model requires a power source of 115 or 220 Vac, single
phase. The selection of power source is described in Section 2,
Installation.

The power switch on the front panel (sée Figure 3.1) has two
positions, OFF and ON.

Power 1is applied to some circuits whenever the tuner is
connected to the power source. As the tuner has a built-in
heating element and a forced air circulation 1t is important
that it remains connected to the power source to maintain the
temperature of the tuner within the operational temperature
range.

3.5 Initial Conditions SE4010 ;
Consult the SE4010 manual for initial conditions.

3.6 System Initial Condition

After the power has been switched on, the SE4010 will establish
contact with TUu4015.

TU4015/Doc. no. 210641-001 3-1



WARNING

If the Mains for the tuner has been discon-
nected and the temperature are below -10 °C,
malfunction of the tuner can occur during
power on. If operating at low temperatures,
always wait one (1) hour after establisment of
Mains voltage, before operation of the tuner.

3.7 Self Test

The self test operations are initiated by utilizing
self test 1is then carried out by the built-in

function. The
microprocessor

package. For futher information see section 8.

by means of a ROM-based

TUu4015/Doc. no. 210641-001
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Figure 3.1
Front Panel Features

(M) SE4010 HF Synthex

power reduction

1 3-DIGIT display for memory and programming operations and
for status information.

2 BARGRAPH Meter. Analogue indication of output power of the
transmitter and the VSWR of the tuner input.

3 METER Annunciators. Indicate information displayed on the
bargraph meter.

4 ALPHANUMERIC display. Displays the frequency, error codes,
failure modes and program information..

5 PROGRAM key. Key for entering the program mode.
6 ENTRY group. This group includes the numeric data keys an the

clear key. The clear key is also used for "up arrow" program
operation.

7 REGISTER group. These keys are used for storing and recalling

of wuser-programmed channels, recalling of preprogrammed
channels and for ‘"back arrow" and “forward arrow" key
programming operation.

RS key. Recalls the tuned settings of the tuner.

DIMMER/MAINS control. Used for control of the light intensity
on the front panel indicators.

10 TUNE/ENTER key. Used to accept an entry, to tune the

antenne tuner to a frequency and as "down arrow" key by
programming operation.
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3.8 Switch Meter

Selection of different signals for display on the bargraph meter
js possible by toogling the pushbotton. The selected
signal is shown by annunciators below the meter. The following
possibilities are applicable for control of the tuner:

"pwr": The forward power of the corresponding transmitter
is displayed.
"SWR": The VSWR at the output of the transmitter is displayed.

3.9 Tx on

key turns the power amplifier of the corresponding
transmitter on and off. When the LED above the button 1is 1it the
transmitter is switched on. The power amplifiers has to be on
during all tune modes except manual/silent and recall of a
pretuned channel.

3.10 Introduction to tuning

The TU4015 <can be tuned using different procedures. The
procedures are accessible on two levels. The first level is the
automatic narrow band tune procedure which is initiated every
time the .key 1is pressed. The second level is only
accessible through the program mode where broad band tuning,
manual tuning and manual/silent tuning is performed. For further
information about the second level see paragraph 3.11.

3.10.1 The tuning strategy

The Tu4015 1is configured as a L-led with a Towpass charac-
teristic. The capacitor in the L-led can be located at two places
as shown in figure 3.2.

ANT. ANT.

(a) (b)
figure 3.2

Figure 3.2a is identified as Type 1 and 3.2b as Type 2.
The selection of which type to use during tuning, is made
automatically by the program in automatic tuning and are
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chosen by the operator in manual tuning.

The tuning strategy operates in a Polar Impedance chart, shown in
figure 3.3.

The Polar Impedance chart is divided into four quadrants,
numbered 1 through 4. This information allows the operator to
detect which quadrant the antenna impedance is located in.

With the aid of the quadrant- and SWR-information the operator
can manually set the elements of the tuner to optain a Tow SWR.

figure 3.3

3.10.2 Example of manual tuning with a Type 1 configuration
Figure 3.4 shows a Polar Impedance chart with a typical impedance
point for a whip antenna at a low frequency.

Tuning is carried out by increasing the value of the inductor,
whereby the impedance of the antenna is shifted around the Polar
impedance chart along the 1line marked L in figure 3.4, until a
shift from quadrant 2 to 1 1is obtained. The inductor is then
decreased until quadrant 2 is obtained.

The next step is to to increase the value of the capacitors,
whereby a shift from quadrant 2 to 1 is obtained. Next the value
of L is decreased until quadrant 2 is obtained, then the value
of C is increased until quadrant 1 is obtained and so on.

Through these shift between quadrant 1 and 2 with the L and C
elements the SWR of the tuner will decrease, as indicated on the
bargraph meter, to an acceptable level.
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figure 3.4

3.10.3 Example of manual tuning with a Type 2 configuration
Figure 3.5 shows a Polar Impedance chart with a typical impedance
point for a whip antenna at a high frequency.

Tuning is carried out by increasing the value of the capacitor,
whereby the impedance of the antenna is shifted around the Polar
impedance chart along the 1ine marked C in figure 3.5, until a
shift from quadrant 3 to 2 1is obtained. The operator may
experience that a shift from quadrant 3 to 2 is not possible. In
this case increase the value of L to obtain the shift.

The next step is to increase the value of the inductors, whereby
a shift from quadrant 2 to 1 is obtained. Next the value of C is
decreased until quadrant 2 are obtained, then the value of L is
increased until quadrant 1 is obtained and so on.

Through these shift between quadrant 1 and 2 with the L and C
elements the SWR of the tuner will decrease, as indicated on the
bargraph meter, to an acceptable level.
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figure 3.5

3.10.4 Elements available

The elements in the tuner are configured in a binary sequence.
The inductor elements are presented for the operator as numbers
between 0 and 2047. The numbers for the inductors correspond to a
factor of 0.05 uH/bit.

When operating with a Type 1 configuration the greatest number
for the inductors available is 2047 while in a Type 2 configu-
ration the greatest number available is 127. o

The capacitor elements are presented for the operator as a
number between 0 and 1535 in the frequency range 1.5-26.112 MHz
and as a number between 0 and 511 in the frequency range 26.112-
29.999 MHz. The numbers for the capacitors correspond to a factor
of 5pF/bit.

3.10.5 Automatic Narrow Band tuning
Every time the frequency of the transmitter is changed a tuning
procedure has to be initiated.

Example, Automatic tuning at 10 MHz and Tx is off:

keystrokes display
12345.60
1
10
100
1000
10000
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10000.00 updating of the
exciter with the new
frequency

C:f::) 10000.00 the transmitter is
turned on and the
annunciator marked

tune is flashing
indicating that no
tuner settings exist.

10000.00 the tuning is initiated

and the annunciator

marked tune will
disappear indicating
that the tuner is
ready.

If the Tx 1is on when a new frequency is selected the tuning
will be initiated whenever the tune key is pressed.

The adaptive facilities of the tuner will, each time the
key is pressed, check the memory in the tuner for a setting of
the particular or a nearby frequency. In case of a setting the
tuner will test the setting and only select a new setting if the
memory setting results in a high VSWR.

NOTE

It is only necessary to initiate a tuning
procedure if the tune annunciator is flashing

3.11 Operational Status/error messages

During operation it 1is possible that different messages will
appear in the exciter display. For further information see
section 8.

3.12 Introduction to the program function
Selecting the program function.

NOTE: Paragraph 3.12 describes program functions of the TU4015.
For program functions dealing with SE4010, please refer to the
operating manual of the SE4010.

The program function is selected by pressing the key
followed by the program number. The program number is accepted by
pressing the key.

A main menu for the selected program is displayed. By using the
horizontal arrow keys, sub menus will be displayed (if any).

A menu (main or sub) is accepted by pressing

Now the display is scrolled through messages using the vertical
arrow buttons. If sub messages exist to a message, these are
recalled by the horizontal arrow buttons.
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The last messages are followed by a return to the former setting
of TU4015 when the downwards arrow button is pressed.

When in a program function the key may be used to return
to the former settings.

The operation of the programs can be illustrated in this way:
1) Select the program.

2) The main menu will be displayed.

‘main menu

3) The menus are scroliled by and keys.

main menu j<—>| sub menu 1 |<—>] sub menu 2 |<—>

4) The first message is displayed when a menu is selected by
pressing while the menu is shown.

message 1

5) Sub messages may be scrolled using (<-- and
keys.

message 1 {<—>] sub mess.1.1 |<—>| sub mess 1.2 |<—>

6) Messages are scrolled using the down arrow and the up arrow
keys

message 1 |<—>| sub mess.1.1 |<——>] sub mess 1.2 |<—>

¥ % %k ®

message N |[<—>] sub mess.N.1 |<—>} sub mess.N.2 |<—>

7) Pressing the down-arrow keys after the last message returns
the SE4010 to the former setting.
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The TU4015 has several programs:

Program 50: Self Test

Program 51: Antenna tuner memory programming
Program 52: Antenna tuner memory clearing
Program 53: Broad Band select

Program 54: Dummy load ON/OFF

Program 55: Supervision of tuner power condition
Program 56: Battle ON/OFF

Program 57: Manual tuning, Narrow Band

Program 58: Manual, Silent Tuning

3.12.1 Self Test
Program 50

The Self Test program is used to test the function of the tuner.
For further information see section 8.

3.12.2 Antenna Tuner memory programming
Program 51

The programmable channels 1 through 99 are syncronized with the
memory channels of the exciter, SE4010.

The channels of the exciter must be stored before the tuner
channels can be stored. This means that when an exciter set-up is
stored in a programmable channel between 1 and 99, program 51 is
used to store the tuner setting for that channel.

Later on when the channel is recalled, the tuner circuit will be
adjusted according to the stored setting without any tune power.
(Silent memory tuning).

A recalled channel programmed with tuner setting is indicated on
the display by an "A" in front of the channel number.

To utilize program 51 it is necessary that Tx is switched on.
To initiate program 51 proceed as follows:
keystrokes display
12345.60
PrG. no.
PrG. no. 5

PrG. no. 51
XXX XXXXXX
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The display will now contain one of three different messages:
1) display
Atu. CHAn=
This display means that all programmed channels between 1

and 99 contain tuner settings. It is now possible to restore
or retune the settings of the tuner. Proceed as follows:

keystrokes display
Atu. CHAn= _ Key in the channel
number to be retuned,
eg no. 5:
5
A. 5  XXXXXX.XX Where XXXXX.XX are the

frequency of channel,
stored in the exciter

The dot after "A" is flashing to indicate that an operation
is carried out. In stead of using the numeric keyboard it

is possible to scroll through the channels with the

"forward arrow" and "back arrow" keys. After selection of
the wanted channel continue as follows:

n. 5 XXXXXX. XX

The dot after "n" is flashing to indicate that an operation
is carried out. The "n" indicates that a narrow band
channel is selected. To select a broad band channel operate
either the "forward arrow" or the "backward arrow" keys. A
broad band channel will be indicated with a "b" in the

display. Continue as follows:

Atu. CHAn=

The tuner performs a tuning and returns with a request

for a new channel to be retuned. If no further retuning is
required simply press/_RS \to terminate the program. The
exciter will come up with the last retuned channel.

2) display
A.yy XXXXX. XX

where yy is the first channel which does not contain tuner
setting and XXXXX.XX is the frequency of the channel. The
dot after the "A" is flashing to indicate that an operation
is carried out. Using "back arrow" and "forward arrow" keys
scrolls the display through the channels which do not
contain tuner setting. In order to establish tuner settings
for the channel proceed as follows:
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keystrokes display
n. yy XXXXXX. XX

The tuner establishes tuner settings for the channel and
then displays the next channel without tuner settings. If
no further channels without tuner settings exist then 1) or
3) will be displayed. To terminate the program pressd.
2) display

ALL TunkEd

This display means that all 99 channels contain tuner
settings. The display will change to 1) after 3 seconds. To
terminate the program pressd

3.12.3 Antenna Tuner memory clearing
Program 52

After installation or service inspection of the antenna tuner or
the antenna, the stored indication of tuner setting in the
synthex memory must be cleared using program 52.

When program 52 is selected, “CLr  Atu.CHAn" will appear on the
display. Pressing the "enter" key clears indication of tuner
setting in channels 1 through 99 and returns to the former
setting of the synthex. Pressing "RS" instead of "enter" leaves
program 52.

3.12.4 Broad Band select
Program 53

The tuner has a facility for broad band tuning. This enables the
operator to achieve a low VSWR over a frequency range of +/- 5%,
max. +/- 500 kHz, relative to the center frequency. The facility
is only accesible during frequency selection and by the use of
the program function.

To select broad band tuning continue as follows:

keystrokes display
12345.60
fr. 1.
[ 0 ) fr. 10.
[ Q0 fr. 100.
fr. 1000.
[ 0 fr. 10000. The new frequency has
been selected
(progn PrG. no.
PrG. no. 5
[ 3 ) PrG. no. 53

on brd.bAnd
Now it is possible to select the broad band facility by operation
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of the key or leave restoring the narrow band function by
operation of the/ RS key.

b.Fr. 10000.00 The tuner is ready to
initiate a broad band
tuning

b. 10000.00 The tuner is now

selecting the appropriate
elements for broad band
operation

The broad band facility has to be selected for each new center
frequency. A broad band setting is indicated with a "b" 1in the
left display on the exciter.

The facility of the broad band tuning can only be utilized when
using an external controller for the exciter.

3.12.5 Dummy Load ON/OFF
Program 54

For transmitter testing a 500 W dummy load 1is available in the
tuner.

NOTE

The dummy load is temperature protected,
therefore prolonged transmitter test can
result in a reduction of output power.

The dummy Tload can only be activated by program 54. In order to
select the dummy load, proceed as follows:

keystrokes display
12345.60
(prognr PrG. no.
[ 5 ) PrG. no. 5
[ 4 PrG. no. 54
(enter) ofFF d. LoAd The dummy load is off

By operating the "forward arrow" or "back arrow" keys it is
possible to toggle between dummy load on and off.

(=) on d. LoAd The dummy load is on

d.on 12345.60 Exciter settings
from before program
54 was initiated

When the dummy 1load has been set on, transmitter test can be

carried out on different frequencies. The dummy 1load is first
switched off through the use of program 54.
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3.12.6 Supervision of tuner power condition
Program 55

When the tuner 1is operating it is possible to display the
reflection coefficient (r.), the forward power (P.f.), the
reflected power (P.r.) and the antenna current (i.A.) in the
tuner. The selection of program 55 does not affect the operation
of the tuner or transmitter.

The only keys accessible when program 55 is selected are Tx ,

enter , sto ‘“backward arrow", rcl "forward arrow" and Rs .
The Tx can be used to turn off the transmitter, while the other
keys are used to select measuring points and to terminate the
program.

The value in the display is not the real value, but a figure of
merit in the range between 0 and 255. The value 255 displayed
corresponds to the the real values as follows:

Reflection coefficient (r.) : 1
Vforward (P.f.) : 2000 Watt
Vreflected (P.r.) : 2000 Watt
Antenna current (i.A.) : 14 Amp.

By selecting program 55, the reflection coefficient for the tuner
appears at the display. By using the "back arrow" or "forward
arrow" keys it 1is possible to scroll through the measuring
points.

To leave the program press either /entery or/ RS \.

Example, Viewing the antenna current:

keystrokes display
12345.60
(prognr\ PrG. no.
[ 5 PrG. no. 5
[ 5 ) PrG. no. 55
r. XXX where XXX represents
the reflection coeffi-
cient
P.f. XXX Where XXX represents
the forward power
-=> P.r. XXX Where XXX represents
the reflected power
--> i.A. XXX where XXX represents
the antenna current
(_RS Yor (enter 12345.60 Exciter settings

from before program
55 was initiated
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3.12.7 Battle ON/OFF
Program 56

The program function Battle ON/OFF allow the operator to bypass
all the protection systems in the tuner.

" WARNING ﬂ

When battle on has been selected

no protection of the tuner exist.
Malfunction in the tuner or malope-
ration by the operator will cause
permanent damages to the tuner.

keystrokes display
12345.60
PrG. no. 5
[ 6 PrG. no. 56
ofF bAttLE

By operating the "forward arrow" or ‘'"back arrow" keys it is
possible to toggle between battle on and off.

on bAttLe Battle on has been
or selected
12345.60 Former exciter settings

To restore the protection system of the tuner apply program 56
and select battle off.

3.12.8 Manual tuning, Narrow Band
Program 57

In manual tuning it is possible to tune the transmitter to a low
VSWR operating the 1inductors and capacitors in the tuner. The
entering of the elements can be either through the numeric keys
or the "back arrow" or "forward arrow" keys.

Example, Manual Narrow Band tuning:

keystrokes display
10000.00

(Progm PrG. no.
PrG. no. 5
{7 ) PrG. no. 57

The lightbar that indicates the type of information available on
the bargraph meter shifts to SWR .
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£ X tYPE 1 Where 1 indicates that
the tuner is in the
type 1 configuration.
¢y X denotes the
quadrant in a polar
impedance chart where
the antenna impedance
is located

The type of configuration can be toggled by the "back arrow" and
“forward arrow" keys.

==

r7 X tYPE 2 Where 2 indicates that
the tuner is now in
the Type 2 configu-
ration.

Each time the "back arrow" or the "forward arrow" keys is
activated a new measurement are made. To Tleave the type
selection continue as follows:

£y X L xxx Where xxx indicates the
preset value for the
inductors at the selec-
ted frequency.
c7 X still denotes the
quadrant in a polar
impedance chart

To select a new value for the inductance two operations are
possible, either using the numeric keys or the "back arrow" or
"forward arrow" keys.

Each time the "“back arrow" or the "forward arrow" keys is
activated a new measurement is made.

If the numeric keys are used to select a new value, a new
measurement has to be initiated. To enter a value of 64 proceed
as follows:

£ 6 ent. L 6
[ 4 ) ent. L 64
(enten g X L 64 Where 64 indicates the

value for the induc-
tance. 5 x denotes the
quadrant of the new
measurement.

To leave the Inductor selection proceed as follows:

7 X C yyy Where yyy indicates the
preset value for the
capacitance.

c3 X denotes the qua-
drant of the new
measurement.
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To select a new value for the capacitance two operations are
possible, either using the numeric keys or the "back arrow" or
"forward arrow" keys.

Each time the "back arrow" or the "“forward arrow" keys is
activated a new measurement is made.

If the numeric keys are used to select a new value, a new
measurement has to be initiated. To enter a value of 32 proceed
as follows:

{3 ) ent. C 3
ent. C 32
£7 X C 32 Where 32 indicates the

value for the capaci-
tance. 5 x denotes the
quadrant of the new
measurement.

At any time it 1is possible to go backward or forward in the
tuning procedure by operating the "up arrow" and "down arrow"
keys. If a satisfying SWR has been obtained, the manual tuning
ia terminated as follows:

EnD tuninG

The tuner ia ready to terminate the manual tuning procedure and
asks for confirmation:

10000.00 Former exciter display

The tuner is now ready for operation.

3.12.9 Manual, Silent Tuning

Program 58

Program 58 has two menues, the main menu is displaying of tuner
settings and the sub-menu manual setting of the tuner elements.
The main menu does not interrupt the tuner operation, but only
displays the settings of the elements.

The sub-menu allows the operator to select tuner settings without
applying tune power.

The menus are scrolled by (<--) and (==>) keys.

Example, Displaying the tuner settings:

keystrokes display
10000.00
PrG. no.
PrG. no. 5
PrG. no. 58
rcl SILEnCE

Type X Where X denotes the
selection of either a
Type 1 or 2 configura-
tion.
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L YYYY Where YYYY denotes the

setting of the induc- i:>
tors. ‘
C 2777 Where 7777 denotes the
setting of the capaci-
tors.
10000.00 Former exciter display

NOTE

The settings displayed in the main menu
are only valid for the frequency on which
they are generated, either through auto-
matic tuning or program 57-58.

Example, Entering new tuner settings:

keystrokes display 3
10000.00 ’
progr) PrG. no.
PrG. no. 5
[ 8 ) PrG. no. 58
enter rcl SILENnCE
--> Sto SILEnCE
Type 1 Where 1 indicates that

that the tuner is in
the Type 1 configura-
tion.

The type of configuration can be toggled by the "back arrow" and

"forward arrow" keys.
-=>
or
Type 2 Where 2 indicates that
that the tuner now is
in the Type 2 configqu- ::}
ration. ‘
L 0 The Type of configu-

ration is now

accepted. Using either
the numeric keys or

the "back arrow" and
"forward arrow" keys it
is now possible to
select a inductor value

To enter a value of 64 for the inductor, proceed as follows:

g;;;;;% ent. L 6
ent. L 64

L 64 The tuner now holds
the value of 64 for the
inductor
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0 The value for the
inductor in the tuner
is accepted. Now using
either the numeric keys
or the "back arrow"
and “forward arrow"
keys it is possible to
select a capacitor
value

(@]

To enter a value of 32 for the capacitor, proceed as follows:

[ 3 ent. o 3
ent. C 32
‘ C 32 The tuner now holds the
value of 32 for the
capacitor
end tuninG The settings of the

elements in the tuner
has to be accepted by
the operator

10000.00 The tuner is now ready
for operation
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SECTION 6
REPLACEABLE PARTS

6.1 Introduction

This section contains information for ordering parts.

6.2 Replaceable Parts List

The following pages list replaceable parts and are organized as
follows:

a. Electrical assemblies in  alphanumerical order by
reference designation.

b. Electrical assemblies and their components by
alphanumerical order by reference designation.

The information given for each part consists of the following:
a. Complete reference designation.
b. Dansk Radio stock number.
c. Description of part.
d. Total quantity in first higher level.
The total quantity in first higher level for each part is given

only once - at the first appearance of the part number per lower
level.

6.3 Ordering Information

To order a part listed in the replaceable parts list, quote the
DRA part number, indicate the quantity required and address the
order to Dansk Radio.

To order a part that is not listed in the replaceable parts 1list,
include the equipment model number, equipment serial number, the
description and function of the part, and the number of parts
required. Address the order to Dansk Radio.

6-1



O

O



)

17
FRIMTET v w e v wn s

FARTE LIST PER..

FG/09/10
G/ 0D/ 07

PAR1g LIST

LINE
REV

FIND
NO.

ITEM OR
DOCUMENT NUMBER

| PREP

NOMENCLATURE T NO.

aTv RaD BN REFERENCE DESIGNATION

T . L, L0 R R HIUIS TNG AsRY 1
o DS DOOR ABLY -
X BRACHET, RACHK/HOUSING I
7 , BRACKET, RACK/HOUSTNG B

g

R FiRsY
ANTERNKNA COUWCLER ASEY

4

-

INDUZTOR RBanNK 1, AL
DUMMY  LOAD AassyY, A
Ih llJ JL_ TOR BANK 2, A3

- -

=

BENK 3, A4
TOR BAMK, A5
U;{LJM]J BAND 1, A6

~
B T o B e B
- -

-

Foff 713 e

-

Tiﬁl""?r-.l) BEAND A7
LER ABSY,
m- oA fLJF'?.. £

Py
-

FE

-

t s

.a

ot

LT

HUWER SURELY

PR P Ty [PUFTPEPY R WS PR

fobed e et jed et et 2
1R

EBY, fL0

53
P Rt ot ted el tn ped e

17 ,““ﬁ FLAT CABLE AS5Y 8
L& 5 L COABLE, POWER WS iz
s ’ CAELE, AF =

SOREW M
A HER

& X0
LOCHK

Froee Lod

Crl SOCH 85T |4

. 1X1. MM

i~
=

M GI0 CAF SOCH &57
WM 8XEO FILAT HMEXY. &3 b
EROFLAT B 4% 1. G

=

L LOCK M8 4
y  O-RIMG X
FAHESY WE 1

CTNTII., P13 1
PROFPELLER S8T 1/4X0

SaT
ATE, GONT. TUNER 3

umw } L.

Ll)f

'H *I"Il.ll\llh !HI M'ML y DL DO

T ’H*A[T)

i U('l f"!'J o
8. TXE, OM

ey
3%

B,
£

TITLE: DOCUMENT NO.: REV: SHEET NO.:

DK-2630 Taastrup,

Dansk Radio AS

Denmark
Telex 33358 darios dk.
Telefax +45 42 52 23 80

R RING

TUNER TLI-4015

073 R R L TR

0]

& i OF




PARTS LIST

FRINTET oo e o
FARTS LIST MER, .,

GO/09/710
FASTAR VAR

FIND
NO. QTY RQD

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

| PREP
T| NO. BIN

DESTHNATION

LINE
REV

TR R A A N A

W R e e e W

iR TE R

L

OF DOCUMENTEAT LN

TUNER TU4OLE

ES

B (M A B [ K KN N R

P 3 % W%

| RWTWE
ooz
103

T NN
TS

.....

TLIMER
TLINER
TUNER

Tl O 1
TU—-401%
T4 0 1

o0
1003

TLINER
TUNER

TU--4GT 5
T a0 1

Dansk Radio AS

<

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk
Telefax +45 42 52 23

0O

TITLE:
I T E M

80

£
7

TUNER TU-401%

DOCUMENT NO.:

0% -~ BILDH0O-00]

0

REV:

SHEET NO.:

[

£}

OF

]
fue

p




PART] LIST

FIND

NO. QTY RQD

1zc

ITEM OR

DOCUMENT NUMBER

NOMENCLATURE

LINE
REV

T |
B 1, G

e I

o i
» O

, R, R7, R, -

Al

s

[EETE R B

et Bl et

g

[OS RN UPEEY NPTy

EEE T

EE T TR S

e

TR E R R R TR SR

XA He ¥ ®

X T

EE T

R R R R %

% % ¥ % B

} Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

UMENT

NO.:

1 Gy

(300 ],

REV: SHEET NO.:
1 1 0OF

1







PARYS LIST

R LT ’}1 e .

PERT: LIST ER

@)

FIND

NO. QTY RQD

ITEM OR

NOMENCLATURE

| PREP

1| NO. BIN

5] 5

SIEMNATION

LINE
REV

ML,

ELAIN HEX

ADED

Mi0

FLaT. F

-

~

FIPNTEN
RS

MNE SO
G £, S
ENMA T ER

w .

‘,._
R T B R L)
-

LR
-
-

Y, ANT
FIBRE T

N[E

SRl

.,H
i
-

i RS WS
el

o i

« O

or] b 0y

@

ey AR T

R R

R N R R T e . R Rl M

%)

FFEFAFFEEEFERT AT F

R
1y 000

1TEE0-00]

FAPMTERMNA

TLINER

SIEY R

Tl 4015

R L SR S EEE R R R R SR S R R R R

¥ % ¥ X

Dansk Radio AS

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk.
Teletax +45 42 52 23 80

DOCUMENT NO.:

S 210451001

SHEET NO.:
1 OF

1







0 0D 0 0

PARTS LIST PRIMNTET. s v e e s we. SO10/10

FIND
NO.

ITEM OR NOMENCLATURE | | PREP e LINE

QTY RQD T| NO. BIN DESTENATION | REV

W, TRNDUCTUOR HA55Y @l 35
SR, 75 Y 1
L8 T POZIDR.

AT E

' SECTOR
CONTAD

KATFE )

[N

"
ot

ROZIR.

Dot 4

M

LYl

I

Al

2 )
vy FWD-14% HLK a4 a

u:

-

~

-

K LARTOH

LGON s

1

— DK-2630 Taastrup, DOCUMENT NO.: REV: SHEET NO.:

. N TR 1128 5l B e 04T BIND F i OQF fiod
DanSK Rale AS XI?,'M% ?;2:‘::358 danos dk. }

Telefax +45 42 52 23 80




om

PARTS LIST

A

HO/10710

FIND

NO. QTY RQD

U
M

ITEM OR

NOMENCLATURE

1 PREP
T NO.

BIN

GNATION

LINE
REV

e &

DOCUMENT NUMBER

S

IRV ERII R R

.){E. .h’. .;.:. .x. ..}:‘ 2 R X e g 5 %

1k 3 96

BILL

Fo 365 36 6 0 5 6 N

R T R P T

DE % X ¥ X

1001

X

I R L

b 3 3 i

TU-4015

M=401%, O

H

LIV

~ DK-2630 Taastrup,
Denmark

- TR Telex 33358 daros d

Danﬁ Radio AS

(e
! Telefax +45 42 52 23q

DOCUMENT NO.:

89 - 2104

.}

REV:

SHEET NO.:

C)

OF

il




N

PARTS LIST

FPRIMUET. o v e s v w s

SO L0 LD

FIND
NO.

QTY RQD

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

| PREP
T NO.

BIN

.
i
H

SMAT TON

LINE
REV

I

D

I i.:.:=

wd e L

DY LOAD

TLE, 1

G, B RIN

e 0

FOLY TOON Iy

INAOGT

SR

14a4K
TR

1K

£
4

Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk
Telefax +45 42 52 23 80

TITLE:
Lolitaivty L CHAL

DOCUMENT NO.:
g% -

REV:

SHEET NO.:
1 OF




PARTS LIST PRIMTET. o v v ww s B0/10/10

FIND ITEM OR
NO. QTY RQD

u | PREP LINE
M DOCUMENT NUMBER NOMENCLATURE BIN _ ‘

Tl NO. AT TON REV

ks [ 44 3

e [ B

STTON & MERRM ING

R R S S T s R

I P ey

AT PIEY TLINES
G TUMER T

DK-2630 Taastrup. TITLE: DOCUMENT NO.: REV: SHEET NO.:

. O Denmark UMY LOOD A £y 85 - 21048 = 0OF =
Dan§ Rad 10 A S Bl T::Tgsase darios dk 2

Telefax +45 42 52 23 U u

R




PARYS LIST

"t
fu s 2 o & u s u s

PER. .

QTY RQD

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

LINE
REV

ni

Wbt 4X10 POZTDR.
SLFLHEE, HEX Mg

Mo3X10 POZIDR,

NUT, sl LOCH. M 3
GOREW MEZ.SX1ES8LTD Oyl

NUT, PlialiN HEX i

i

NITT,

~{,  CURRENT
LREW NO4XIS8 TG P BET

WE, W7, W8

W3

AHG-14 BiLK

WE
W3, Wa

Cake BPOLY 00N 4

UDE SCHOTTHY 70071 5MA
ar INGOO7
B0

1O

Dansk Radio AS

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

TITLE:
TRDLCTOR

DOCUMENT NO.:

SHEET NO.:
1 aOF

LS 4 -




PARTS LIST

FIND

NO. QTY RQD

U
M

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

3 LI T LON

LINE
REV

‘4; L

1

F
-t T
ROy A
Y )

=

1O So0LE
417 7 0.5 T

S3R VAR PR

0, A,
THO S
L4MT 7

LATEH

4 Hig, RS

=,
=
el

.

OF DOCUMENTATION

A G4, C1E

W N E R W TN E N R E TR EE N NEE R R E RN NK

% 3% %

IS ENIS ]

100

BN
ISR IR

1003

2373, & MEARMING

1006

1007

WOFREMANSHT

BE, L-BEAMNK 2, STREMDE

e ¥ ~’: “d. o

Ty

W E YT

ARNTERNNA TUNER

-

LR ERE LT B R R R L R R B R Rt PR s

Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

TITLE:
TG

L

7
i

BraNe 2y A

DOCUMENT NO.:

83 -~ 210454-001

SHEET NO.:
OF

REV:

L i

[y

[§)

O

¢

O



PART( LIST 0 PRIY o 5003/ O

FIND
NO. QTY RQD

ITEM OR

U LINE
M DOCUMENT NUMBER

NOMENCLATURE e
GNAT TON REV

— -

T L 0 BEaNK 35 A4 3
o ' i

5 3, : 4

* & FP FPOZTOH, A 4 Eie &1
'“;i - M 4 Ha

£ - i B

f 4 4

E.‘ 4 £y

] el

J£]

JR% AT, SOURRE &
i1 Cam, POLY 100N s 4

mijm

W, CRE, ORE, DRE, CRE,

|
1
i
f
|
|
I

i A R
£ .1., }"’\""!‘ g IV

FTAT
IN[PH

-
1)
BH -

T4 BLE % W1, WE, W3, Ha, WE, WE, W3, W10,
Wi, Wig
W7, WB, W1,

Wia
B W
Ale POZIDR, 1 | A M7 A

TITLE: DOCUMENT NO' REV: SHEET NO.:
DK-2630 Taastrup, PRDUCTOR BOME 3. 5 o - . - N
Denmark WDTOR BAMK 3, 04 859 - 2LlOo485-001 - 1 OF
Telex 33358 darios dk. R
Teletax +45 42 52 23 80 i

Dansk Radio AS




PARTS LIST

i
b
{

PRINTET

SORTS LIS

* 3 = u

Eig

HOS09S 10

SO 0T/ 0T

& n o

R,

FIND

NO. QTY RQD

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

PREP
NO.

BIN

REFERENMTE

¥,

e

SIENATION

LINE
REV

o T, G
B

9 r, 000

§ e 14y

.

AL
F I

v S0

Ri, RE

E

R R A A R g N

10n]

nF

THBUCTOR BANK 3 A4

POCUMENTAT TN

e N

W e

R L R R L T R RS E e

100
10063

100h

TR
Fde, L.
INDLIC

TIR BARNK 3,
M 3

4

[ YN

TOUS
1006

& MARMING

FFEFERAFF R AR EF A A E R ww

1, OG0

S o S R A .‘y B

W BN

PEXT

AMTEMMNA TUNER TU-4015

EEEEREEEE EEE R TR R R R R R R R v T

Dansk Radio AS

DK-2630 Taastrup.,
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

TITLE:
THDULTOR BANK 3, 34

a4

DOCUMENT NO.:
210455 ~00]

REV:

SHEET NO.:
= OF

(V)

U

¥




PARTO LIST O um{m,mu.u., 50/09/10 O

FORTH LIBT PER,. 90/00/07

FIND

iTEM OR
NO. QTY RQD

DOCUMENT NUMBER

PREP BIN LINE

I
NOMENCLATURE T| NO. REFERENDE DESIGNATION | REV

CETOR BAkK 3

T T, O

i 1, i 1 H7

3 = LY T l.,, G [ 4

7 w oo [ 4

i FrRE (WM[ZIZZ 1

£ POZIDR. 3 4 2

TLHEG, HEX WM& 7
EX1EGLTD DYl 857

e S
I

o ot (:“ 1

MUT, FLRTN

RE { 7. P02 DR, AE |4
P07 DR, N | 4
MoE 4

[ RIS TI
4, OO0

4, GO0

Gépy (300

100N / S e B

£ T oy oy

Ty
Ty L-\. ".x, L. e R Y L.Jt_: L‘u

{
[
&

__.44, [ 4 i

o

it

Lo /
e /
4003 E /

-

£y
4
[

,,.L
2k

§ NS W Y
-

-t

i

HOH
<=

g HU!' / O | 4

iy qum " SOIO00F | 4

2y MIA /OLO00F | 4 )

7, w;um INE7 7 SO0F | 4 TR, DEE, DR

1, S BEK FO.E T4

1, 14 4T 4 0.5 T4

T7, T TN&GOG7 4 : Hu,rﬁﬁ CR4, DRS, GRE,
“xf,LRB " CRLO, CRLT,
LHLM,LHIQ,LPJquRTh CR17,
CR18 ,

=7 T, oo ST EE 3 Y Eh, OVDE | 4 MLy ME, KE, Ko, KS, KE, K7, K8,

(’:?, M1, H11, H18

TITLE: DOCUMENT NO.: REV: SHEET NO.:
I DK-2630 Taastrup,

D ansk R adio A S Ve Denmark CAPQCITOR BONK, A8 B e SO E 00 B 1 OF o
3 Telex 33358 darios dk.

b Telefax +45 42 52 23 80




PARTS LIST ‘!I MTET v v s s waw

TS LIET DR,

| PREP ‘ LINE
NOMENCLATURE 1 NO. BIN REV

REFERENMOE LDESTENATION

ITEM OR

QTY RQD

2 ANVDE 4

3, K14

2 L, Lo )

R

DF DOCUNMERTOT TUIN L85 %8 a5 3 % % 3% 8 50053 0 8 % 0 5 8 5 3 Rk R i B L T

d

1ol

ITOR BANK, A%

T
1005
1004

TTOR BAMK A5 TUAOLSH
CARACTTOR RANK
ACITOR BANK AS

T
100G

FROTECTION & MaRMING
SN TR

FEXITAEZRZTXX AT FLF TR ES T

e R B R

MEXT ASEY #4823 0 %055 08508300 M5 5508 5 R 5 05 %5 % 535555 50430 5% M 3%

“

La G0

FRTEMNNG TUNER TU-4015 i

TITLE: DOCUMENT NO.: REV: SHEET NO.:
;\ DK-2630 Taastrup,

. , DAPATITOR BANF, A5 8% - 210456001 1 = OF &
Da n S k Rad Io A S "~ ?jzing;kase darios dk. ’ *

i Telefax +45 42 52 23 80

O o o O




O ,,

EI H 3 H il ;:\)

PART) LIST

 uon

O

FIND
NO.

ITEM OR
DOCUMENT NUMBER

QTY RQD NOMENCLATURE

2 LGNOAT LM

LINE
REV

i AT LON 1 06 ©

oy .
e 4
i
P

i

E 4,
¥ F4Y
£
Cad

4t

LA, FREDT
1 OON

H

ot

Lo Y
Le 3
R -
s ) .
L R
15 F

R4, GRS, CRE,
R0, CRLL,

e pet] B s §

(R PR ST P

TITLE: DOCUMENT NO.:
DK-2630 Taastrup. T . - . - - e .
Denmark EEOAD BOAND 1, f& &0 - 210461 -0
Telex 33358 darios dk.
Telefax +45 42 52 23 80

Dansk Radio AS

REV: SHEET NO.:
Ed 1 OF

p




PARTS LIST | CRINTET. - 50/09/50

EARTS LIST PER., . S0/09/07

FIND ITEM OR

U : | PREP BIN LINE
NO. M DOCUMENT NUMBER

aryRap T| NO. REFERENCE DES LENATION REV

NOMENCLATURE

FEEEATRAERGF 7T R E T TR RN R

RO DF DOCUMERTET LU |58 0% 95 2 8 0 096 30 30 % 550 8 300 8 06 3 % 2 6 8 0 6 8 35 % 56 3 3] 96 3 96 06 %

ARIRN] I BRND

T00E
1005
1004

EROAD BRMD
36, BROAD BAND
D EAND AE

TO05
1008

LT RECET R8LY #2252 als s d t ]t s 2 Xl 0 R F R X FH LA XA TR R X XEH RN H R R XXX ¥ %

TUMER TU-40185 1

DK-2630 Taastrup TITLE: DOCUMENT NO.: REV: SHEET NO.:
e - . .

. BROGD BAND 1, A6 50— B10461-00] & & oF g
Dansk Radio AS =Ll i o > BT EbREmen) S

L Telefax +45 42 52 23 80

11

0 0 0 0




PART LIST

O

PRIH(#)L.,,.

FRRTES

LIST [

DGO/ 1O
O3 07

4 ok oo

. PR
1, . S0/

h

O

FIND

NO. QTY RQD

1zc

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

| PREP

T| NO. BIN

REFERENCE DESTI

SNAT TON

LINE
REV

(

IR

FWE, A7

';3

A

L . POy 100 / K

LG0T

“

g beltoy DR, LIRE,

CRE,

s
Y
-

NI

FNTFE

A VD0

=

s lely

RN
-

FLAT SO-PIN

s S LO0O0r

g L1 .1

2, 000 Wi, W
| AP TOTH] i

E,QQO

Dansk Radio AS

DK-2630 Taastrup.
Denmark
Telex 33358 darios dk.

Telefax +45 42 52 23 80

TITLE:

wy A7

DOCUMENT NO.:
89 - 2104¢

REV:
~( g 31

SHEET NO.:

1 0OF

s




PARTS LIST

PRIMTET v e e v v e
B PER. .

AR

Li&T

PO/0W/ 10

DSOS S0

FIND
NO.

LT ES

QTY RQD

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

| PREP
T NO.

BIN

REFERENCE

DESIGNATION

LINE
REV

10013
TO0F

FAEREXEE LA E

T E R Ry

BILL OF DOCUMENTOTION

EE LR R R X B R

EE R E XL S S LTSS LTS ELEEELEEEEEE T EE ER T

ERIeN:
1004
TS

Y
BAND &
2 A7

TLAOLE

1OOE

FTFFFRFFETFEFF

FION & MARMING

R S

S

FINMTERNMNES TUMNER

REXT

FSEY

TU-401 5

1

e o o o e I T Py,

TITLE:

Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk.

BRO

Telefax +45 42 52 23 80

BAND 2y R

DOCUMENT NO.:
ke

Z10GED--00]

SHEET NO.:

o OF

U

v

st

[}

O




-t

o

i

e

<

)
PARTS LIST

FIND

NO. QTY RQD

ITEM OR

DOCUMENT NUMBER

NOMENCLATURE

DESTHANATION

LINE
REV

[SISN

CTIM

COMX

TROLLER ABAL
MOEX

i

TR,

T40O1E
FOZTDR,
Do

¥
L.
1

b

o B

rar———

OF BOCUMEN

——
i

N R

TR TR R |

Dansk Radio AS

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk.

Teletax +45 42 52 23 80

DOCUMENT NO.:
=1

& -

SHEET NO.:
1 OF

1







S

0O

D

Nart”

(@)

PARTS LIST

FRINTET v s v awa.w 20711702

1 ARTS LLIBT MER. . PO/ 11 /00
o Qry RQD M DOGUMENT NUMBER NOMENCLATURE o | &N REFERENCE DESIGNATION REV
1 5T : LY Sen Cl, Lo, Lo, ik, L7, 08,09, G110,
i 3 Ci#,[lq,(l&-,
o177 9, CEo, CEL, Cas,
RS :q,u“bguhf,cha,
3 51, 0EE, 033,034,
j by GE7, 038, 039, 040,
s L4, TUhd, UV 4
o MO
3 =106 Gy LG
% Y LLON x,png37495Cbu,CETT
SEE, DS, ii?“"n-“ia {256, 0957,
, D59, DEO, TE1, EQ;,L&A,
l [ .J, .JtJY‘, [ =]
b S : fu e, 07
i3 G710
7 TON T8, 7Y, Ge0, LB, F
3, Ci4a, D85, D86, 087,
5 TNG 148  R3, CR4, GRS, CRE,

CSFQ’LE&, CR17, CR18,

'. s LRl «Jl{l»—‘-«, (..:RL._u,

i t«'j L.‘HL-?, CRL_B—,
] 3, CR39, CR40O, CR4 1,
LfaL,fuq:,tﬁqa,Cqu,rﬂqa,

CRE7, CRAR, TRET, TRED, rndi,

uqfwaﬁ%tlﬂJq

JL,CRHSyCRﬂE

HNHU,bRHJghRJU,LHﬂl,CRQL,

RIS, LRI, LRIS, LRIG, TRY7,
LNUU,URQQ,Cﬁloﬂ,CR101,
CR110, CRY PR11P.C?113,

CRTTE, CRITY,
CRLEO, TR1EL,
,CR1Z6, CR1E7,

Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

f(‘ ROLLER A8681 TLA01S

DOCUMENT NO.:
£ -

REV: SHEET NO.:
L 0ez L0001 <1 1 0OF

44




PARTS LIST

o S~ to B I B g T

FRRTS LIST PER,, 90711701

FIND

NO. QTY RQD

U
M

ITEM OR

DOCUMENT NUMBER

NOMENCLATURE

BIN

DESTENATION

LINE
REV

A (i
ty (0

PARREOY 10 ELEM

i

ZR1

9mmiaz
4 , CR1O, CR1Z

4 : J1

FLAT 50
FLAT 40—
POR O LO-R0
g LATE

...~.4.,

..
7
L

RN

Loy

H

%
A 33
I

4
4

0a, 09, 010,
ueu

3 \.\'.’ ~._|

MIZR,

4

bt ] s

TOR, ENE,
TL.M 10K

&
4 R, R4, A%, RE, R7, RE,

Ly Ri4, R34, R1z24

SHE
AKT7
LHO

3 Fighiy y R E:: 1y R Cl,

g !
RE7, RE2HB, R3 H#U,
2y r *h, R4, qu, R4,

'J,Jij

i &

le--3 HL-JU
F48 Ri15 g R16
4 H.iB,R1*7,“11"

] s

4 ROE, R96, RO8, RYT
R].OL.,, R1 1;..'5 R1I13E, R 1
R

00, R101,
4 RI 15,

J

A RI03E, RIO4, R10G, R107, R108,
RO, R110, R111
4 Ji'w RiE 5H1aﬁ,ﬁla3

Dana Radio AS

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk
Telefax +45 42 52 23

TITLE:
CORNTROLLER A8AL

DOCUMENT NO.: REV: SHEET NO.:

EO -~ EL045F1 001 i z OF

O O

4




i

0 0O

PARTS LIST

LINE

FIND
NO.

ITEM OR NOMENCLATURE

QTY RQD DOCUMENT NUMBER

Y

(3

[NCS U NP

fn et
=

17, B8, R1T,

CONT RO

Mt mX T0nLTH UYL B <y

TG B BST] 4

DOCUMENT NO.: REV: SHEET NO.:
3 G0~ 210481001 g 3 OF 4

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk.
Teletax +45 42 52 23 80

]
e

Dansk Radio AS




PARTS LIST

FRIMNTET o v e s o un

FARTS

LI&T

[ER. .

Qa/sii/soe
G0/ 1101

FIND
NO.

QTY RQD

U
M
"

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

| PREP
T NO.

BIN

REFERENCE

DESTENATION

LINE
REV

]

ERCERE

1, Q00

Wi

RE

COE
LAREL.,

TIN-CTD

o, 8

ARHES IVE, ESD

P 4

Fi

A s )

e e

Bl

{35

ONTROLLER ABAL

)

DOCLIFERT

i

AT ION

b e KRR KRR X

TEEEE

100
1004

=t

[}

NTROLL

k.

ROABAL
C el BT R

| i S0

furting

1005
1006

ICIe
i3 "!"
2 BN

K W ¥

2 e A e W

1, 000

[ 6 BB O N R R

L OGET 00

i

i COMTROLLER

NEXT ASSY

RESY,

Ad

e W R e R

i e P % B

R T e s

pe- ¥ % ¥ %

TITLE:

Dan&Radio AS

DK-2630 Taastrup,

fas o

Denmark
Telex 33358 darios dk,
Telefax +45 42 52 23

DONTHROLLER A8N1

TULO LS

DOCUMENT NO.:
EC -

0

S2104zl 001

REV:
F1

O

SHEET NO.:
4 OF

4




P — P

Towwanwwas BO/0%9/710
PAR.@ L|ST 0 I DL TGT PER, LSO /;1'?! 4 i'i‘"?: 0

FIND ITEM OR

U LINE
NO. QTY RQD M DOCUMENT NUMBER NOMENCLATURE

REFERENCE DESITENATLON REV

BIN

3 3

-

Q0

ISR RS IS,
-

3

.-
it
-

TR POZIDR. B2 |4 A1

o
VI
-

&
L=

MoAX10 POZINR. R |4 E
SLFLKE, HEX b4 4

-

1,
HHH
-,

¥

-

D, BOX TUNE 2
COVER, TUNE @
Q,TUNF &

-

-

-

y HIGEH BOWE R Ciy

1 H]E'L D 'k‘t:.i\., HIGH F &
1 3 £ H H—L IJ Ry HIGH P [

ARLE, NAT N44X4.8 |4

ot
ot

N 5 I T IR LI = I
-

v "M OEX B BLTD CVL SET |4
15 NU155FL" LOCK. M 3 4
1 e (A0
15 PNTWT

BOREW ME, SX1EGLTD CYL 88T {4
Ty FLLAd N HEX Moz S 14
MINAL LUS. PREFORMED 1

18 £, D00

T3 u,u!u WIRE COF r N-CTD G0, 8 W |4
COR TIN-CTD 0.8 b |4

DTIN &0y 4

t;,\,_‘()-xrs
Oy 070

s

Oy 340

LGk &4 -
COR TIN-CTD @i, 0 Wi |4
TIN-TTD @185 MM |4

(81819

il E744 RTV |4
3 OLATCH  LONG |4

S O 7
Lok SmE0OaD (4
'l MO 4 LOOK |4

TN 7 B2 |4

r

~-9 L

s s n x") 0 r T4

=, L0, sl fh, D46,

. DOCUMENT NO.: REV: SHEET NO.:
. DK-2630 Taastrup,

Dansk Radio AS [l Sy, [PETECTOR A3 89 #10458-001 N

5 Telefax +45 42 52 23 80




PARTS LlST 'F??‘ RINTET e s e e BO/09/710

FERTE LIGT PER, . S0/09/07

FIND
NO.

ITEM OR

QTY RQD DOCUMENT NUMBER

i PREP LINE
BIN s e
NOMENCLATURE ) SFERENCE DESTGENATION REV

ZC

<43

L7, D38, 039

{

Rk FOLY 1OON / I | 4 LE0, L3231, 032, 033, 034, 035,
i
L

SO S BEOOD 14 (4 4y
100 S 100G 4 Cav, ia
SOHOTTHY 700/ 15M0 4 CRL, CRz, .,hh s DRA, DRSS, DRE,

CR7, GRE, CR3, C hlU,ERlﬁ,
MRiﬁ,FHia,LnLH
DIOnE LN4QOT 4 CR1I1, CR13, CR14

4 3,000

T3 1T, 00T 1“) TODE IN4L 48 4 CRiz
0L SN AT L&~ & J1

?\.! T 2] SR 4 JiE

E0R & T4, T5, J6, 17,06, 19
Ea, OVDD | 4 M1, K, K3
4 L1 L L3, Ldy LS, LE, L7, LA

48 &, 000

473 Tny DOHG I RN TETL IRy, NN,
B0 1, Q00

=1 16, OO0

4 oy, D
THANSTSTOR, FET

0 |4 G
RES F B

T mOOR oD J 4 R, Rz, RE, R4, HE, RE, R7, RE,

R, R10, Ril, Ri&, R13, R14,
Ri%, R1E
5 D, GO0 |HT |81 E35004-045 RES FILM GAR /0.5 T4 R17, Ri23, R

s RED, RED, R7 4, E

R7&, RBE,

53 L3, GOo ST |81 FILM 100K /7 0.5 Jl4 Rla,ﬂlngLQ,REf,Rﬁl R3E,
R335, Ri4, REE, R78, R79, RBO,
li:) ].“,k L

4 7, GO0 F L EEMG O/ 0.S T4 : 6y R3S, R70, R71, R75,

~

s oy T
e iy O
iy oy G0

LM e
F Il ui-’ 0l
FIim TH1G

% TE, R73
4 3 RS
I .

T3

LM 10
FILm SHE
A0 1140

4

4
I

-5

L
e 1
w9 b

0
&0 1 3 D00

~

=T 1 T
S iy QOG

B P
1L 18K
F I 1O

4
4 R4O, REGE
4 Ral, RaZ, REE

R Y N B NN

63 3y D00

DK-2630 T: DOCUMENT NO.: REV: SHEET NO.:
~ - aastrup,

. Denmar 13 CTOR, B9 83 - 210458001 F & OF 4
DanSK Radlo AS FER T;;’T:;asa darios dk. '

Telefax +45 42 52 23 80

0 0 0 O




PAR§ LIST

HRI
HERR Ty

S

LIt

B

B .

QDR S 10

O

BOLOTLOT

QTY RQD

DOCUMENT NUMBER

ITEM OR

NOMENCLATURE

|
T

PREP
NO.

BIN

JE DESTOGNATION

LINE
REV

GO

“n

1O0OR /

p J‘\ S

(e O
. C

fya 0

J4
J 4
J |4

F2 4.4y s

R4

y 46, R4T, R4E, R4

y RE8, REE, RE4, RES

.|. O0R I

ﬁ]R s

R

£y

£

REGE, REY, REO, REL,
R&4
REE

s RES
y RET

REE, RES, E

, 97, R9A

71
7

LM
F I i
F LM 8

l L..- ..”j /.

g
T4
T |4

R4, R91
ROZ, 1T

7
A

F I

F I

VAR 1O /

SO 14

£

2

J 4
|

7
77

FILM 47K
=0, CURRE

"

NT S0OTHNS

J |4
]

8o

ST BOTNG

78 TRAFD, VOL TABE ﬁmTNﬁ = =
7 AR, VOLTAGE 20TNG = T3
T,

81

AR, DLIRRE
TLO74 TN

L, Lie

AR
83
£

RN

OFR. AMEE. DUAL

RS
L33
L4

85
Bé
87

LI
W1
o i

[2E2)

8
;9 ’._J

4

§
L

LS L

BILL OF

BOCUMEMTET TN

[ e 13 M e A

% e X

EEE L SR R R R R R T R R Y

T
10O
1005

ER T R R

Rl A Rk R L

NEEXEEEHE NEXT O85Y

W e W DR

P % ¥ %%-%*%*%*%%*-*%‘%‘.":\E‘****&-**i'%****r‘**%*

Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

TITLE:

REV:

SHEET NO.:

B ":.} s

DOCUMENT NO.:
S OAEE--QOO ]

e 3 0F

4




PARTS LIST

FIND
NO. QTY RQD

T N Ty

......

[t P A L AR R
PARTS LIST PER. .
ITEM OR | PREP LINE
DOGUMENT NUMBER NOMENCLATURE T| No. BIN REFERENCE DESIHBNATION REV
R R KT TN TN Ti-4015 1

D00/ 0T
U
M

ARITENMA T TUNER

D k R d. A S /\_ 8K-2630 Taastrup, ;r)lgL)Es_ T, £ DOCUMENT NO.:
ansk Radio ;.,%@ DETELTOR, 113

3 4 OF 4
Telefax +45 42 52 23 80

o O

REV: SHEET NO.:
Ba - 210458001
Telex 33358 darios dk.

O




r PAR“ LIST {} PRI . cw e v e wws TO/0D10 (}

EARTLTLIST BER, . D0/09 /07

FIND ITEM OR | PREP LINE
NOMENCLATURE BIN et o o o oo o v 5 g o o .
NO. T| NO. REFERENCE DESIGNATLON REV

o o
te o
ed

: L BN,
I N

WEEHER FLAT G XL B 4
NLET LGS ME 44
COMEQUIND.. THEREMAL,, STLICONE |4

N SHTELD T

TU401S |1
=TT

GRAR, CABLE, MAT NISXEE G

LR L R PR R E R P

P R BILL OF DOCUMERNTOT TUN |3 {5 5 % 3 5% 53 5% % R85 35 % 3 350500 5 6 30 3 508 5 %2 3 3 506 3 % %P3 3 %%

10l
1 Q0=

FIOHAEL R

nio,

&L

IWER

Y ¢ Y, A1
SURSLY mEsny

EE R LR TR R RS TR L R R R R R R R G S A R B R R TR R N el

FIGEY 9% 3 30 606 33 W 0 36 0 3 0 6 36 B N 0RO R

T, OO0 [T o

OG0 ANTEMNG TUNER TU-4015 1

TITLE: DOCUMENT NO.: REV: SHEET NO.:

e DK-2630 Taastrup. [ . .. s e [ — - "
D k R d. AS et Denmark ROWER 5 ALY A ' &9 - 21048 Y-00] i 1 0OF 1
ans a |O =7 Telex 33358 darios dk.
L

Telefax +45 42 52 23 80







PAR“ LIST (’} PRINGAT. .o v v v e w SF90/70%9/10 { “*«
PORTT LIS DR, . SO/ '

FIND

NO. QTY RQD

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

| PREP
T NO.

BIN

REFERET

DESIGHNATION

LINE
REV

(3

RN

b, REGLHLATOR
NUT,  FLATN HEX
SUREW MO3Y & BLTD

ALl

A1
Mo
CVL.

SCREW NO4X1/74 TR
COSINE, TINNED

G Rk

i

iSO,

Py, WP, MEE, MY,

a8,

ML, Mkl

NYL.ON

PE L, M

1,0 0 4 1 (o
2,0 A ) 1 (11
2,0 A 4 Fro (o
Gy O f 4 P

5 1.
TL4OLE

NGl 1EX
SHLG B

F11

, LEG LAaT
Jxmquhs FLATE,
COMPOUND. HERMAL ,

oH

()
IBINTS]

g LOON
BOLY 100N

ola, 0018, CEO,

A l s

FOLY

'
Pl

SRt

Pz,
PR
IRY

,JNNU ;
RECH.

JiEs J3, T4
S8y JE, T

HES: IRE!

{si

1
]
i
1
i

T

r.
i
T
3

COMNN,
] FLAT 40—
10~
NEN DA

TRAMETSTOR

'IN

FIN
FLINGTOR

J8
J9

Git, Cla, 07

Dansk Radio AS

DK-2630 Taastrup.
Denmark
Telex 33358 darios dk.

Telefax +45 42 52 23 80

ULATOR, A1ORT

6 Q o

E 1 oF

SHEET NO.:




PARTS LIST FRINTET. .o v e w e B0G/09710

HARTSE LIST PER., S0G/03707

LINE
REFERENCE DESIGNAT LON REV

| PREP

ITEM OR
NOMENCLATURE T NO. BIN

FIND
NO.

QTY RQD

DOCUMENT NUMBER

b =B GO0 THYRIGTOR 1R/ 200V 14 Gz, 5, 08
TRANSTST L‘F( BOHGTER 4 Gz, 0, G114

TRE H‘ Fpdbe, 4 G2, 010

St 5, 000

37 oy QO

NEN, B Eli 247 & 011
NN DRARL TNG YLJ N 4 Gli, Gl
477K /i I 14 Ri, RS, RY

1z Ty 00
39 :
A0

e

TOR 5.5 T |4 Rit, RE, R10
GEK81 /0. 4 RE, R7
1118 4 R4, RE

N BN
-
-

E8R 2 Fil
10K 4 R1&
47 4 Rid, Rl4

FIli LOOR I 4 R1S, REE B
b Rz 1o GOK |4 R1ft, R17
FIlm E49R Aol Rig

N NS
a

vl N

FILM ZH10 0. 25F |4 Ri9
VOLLT SENS SOTH140 14 Rz, Rz1

4 j Ty

Tl T OV tl. e B 148 i, U.‘._. a3, Ua, US, L&

R e et A DITDE INGGO7 % CRI, CR&, CRE, CR4, CR7, CRE,
DR, CR1G, CR11, UR1h,uR1u,
CR14, CREL, CRES, CRES, DREA,

CRES, LREE
1N4 148 4 CRS, CRE, DR1S, CR1E
MREOE 4 CRI7, DRI, CR19, CREO

V170,40 T (4 VIR
BYz/0.0 4N T |4 VRE
2OV /004W T 4 VRE

B J‘:";HTNL:' 4
et / E G |4 il

ERTEHFTHRDRLR QLR LT RGNS UL OF DOCTUMENTIT DON [555% 5 5 30 3 35 2 30 8 93B3 36 K 3 0905 5 30 3 9 0 ] 3 e

r

el OaiE B REGULATIOR A10AL TU401EH
1047 M EGULATOR A1001
SloadE PD REGULATOR, A10OAYL

TITLE: DOCUMENT NO.: REV: SHEET NO.:

DK-2630 Taastrup, e ey ST 1S A s F ) jomt} = 7
. D K REGULATOR, A10607 €0 21047001 2 & OF 5
Dansk Radio AS =iy &0 ’ ,

Telefax +45 42 52 23 80




PARTYS LIST

e

FrRI B

FERTS L IST PER.

HOOS 10D
I NAR: VAV

O

FIND

NO. QTY RQD

u
M

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

I | PREP
T| NO. BIN

REF EREMNTE

DESTENAT ION

LINE
REV

E R A R g ) P M

BB W

FUWE R

s

ELIFELY R

MELT RBSY

LR R T T S B R B E R VR R S Y

P33 % 4

Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk.
Teletax +45 42 52 23 80

%

TITLE:

REGULLATOR, R10A1

DOCUMENT NO.:

&0 - 21047200

SHEET NO.:

W

"t

0OF

s

.,







PARTO LIST 0 PR 1\(‘?;“; ST
PORTS LIST DER
T ITEM OR | PREP

FIND

LINE
NO. QTY RQD

3TEMAT LON REV

u
M DOCUMENT NUMBER NOMENCLATURE T| NO. BIN

T % T
T , T & £
I L id

-

i
!
|

, RELTE
COMN B0,

FHINF
I

PNTATH] FLAT 20PN |4
T 40N 4 B3

 FLAT 4

4

1

1 )
3 1y OO

i

1

1

"

7 7T ST A B, 05, BE, 7
FLAT S0BRTN |4
AT LORIN 4

i

RELIEF FLAT 1001IH |4
FLAT 4

FLLLGE

FREEEEL A EEL DA X FREE R ERTEERE LS EEEE RN E %

EEEFTRERZTEFETLEFR]ERHEES

I e

FMTENNA TUNER TU-401%

—

DK-2630 Taastrup TITLE: DOCUMENT NO.: REV: SHEET NO.:
Denmark ' FLAT CABLE Asg 59— £ 1086001 P 1 e

1 OF i
Telex 33358 darios dk.
Telefax +45 42 52 23 80

Dansk Radio AS







Pliﬁ‘r;i LIST

FRIMERT

. NI T S T R

e

SRR AL TS

i

N N

|24

FIND
NO.

ITEM OR
UMENT NUMBER

NOMENCLATURE

PREP
NO.

BIN

IGNAT LON

LINE
REV

1

B0

REAFR
CONTA

14

1Y

G LA B

Tt

17

HLIT,

SEACEF

N FEEE

N A e A

b 3

TR ER

R X TR R E R R TR s

¥ 6 M e

R

e e

* .3:(3. .A’.. .%. .K.. ..'q'..

EE S L T R R R R S R R s

b N e

RESTLY

Dansk Radio AS

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

DOCUMENT NO.:

- L OATTE-O0 ] B 1 OF

REV: SHEET NO.:

1







PAR'IO LIST O PRINC Y o eve e e e n 90709710 O

PARTS LIST RER. . S0/09/07

FIND
NO.

REP LINE
QTY RQD ITEM OR P

T Ly GO0 EREIS TN W, TEME, CONTROL A1E 3

o RS oy WASDHER LOCK Sa 1XO. B |4

MUT,  CLIMOH M4/ L. BN 3

MoZX10 POZIDR. R4

ST REH
=

NUT, BELF LOCK. ™M 3 4

[l i~

U |

M DOCUMENT NUMBER NOMENCLATURE 7| NO. BIN REFERENCE DESTIGNAT [ON REV
Ml

]

|

T

i

=~
iy
i

=BT ST - 1 O0L /

- A Ca, C10
; 4 05, C6, 011
4

ST chE 41 1

k..

CRE. PROLY 1LON /
ELG
,

{
i

L ! 1 QON /

-

CONM,  PUE RECH. [T 4 T
CHORE, 1. 5/ 4 I 1
TRANSISTOR NPEM DRRLINGTOR |4 1, G2

- =

ﬂ
-
Boper e L30T

15
i L
-

0

i)
-

TR,  TUEED G007 bR |G iz, 04
HEAT SINK, TINNED  1SK/W |4 ME 1
RES FILM 0.5 T |a R1

2EK

~

.
kh
E RS
-

-

FilM HAH G, 8 T 4 R, REO
I 10K 0.5 T 4 R3, B8, REE
FILM 100K 0.5 .7 & R4

._.L
-4 T
(o 1
-

-

-

FIiL S Ou 3

I S 0.5 T @B R
Il 75K

T N

i

e e v e
=

~

0.5

FILW  GEOR 0L T R
F 1L 1KE 0.5 J |4 R
NTE EEH

\w.

[S101%]

300

e

I Tyl

~y

Q. 50K |4
F L SH3 .0 J 4

I, R14, R1%, R1&, R17, R18,

S, REO

Lk /

AT 7
ABGHED 4
BUREW M 4X & CTSH.HD 887 |4 B

C R BRI E W MR R M N R KN R RN R RN % BTLL OF DOCUMENTOT TN |3 336 % 36 36 % B]5 8 2 3 0% 8 3 2036 % 0 390 % 6 3 505 365 1 K % 235 3 3 % 3 I % 3%

ANINE]
OO

OO0

TEWF, CONTROL ALTT TUua01ls
TERE., CONTROL ALE TUAOLS
P13, TEMP, CONTROL ASSY

TITLE: DOCUMENT NO.: REV: SHEET NO.:

\ Dt Togsirup: TEME. CONTROL, AL3 EO - 2109600 ] I 1 0F &
. D k LR SO A Y o ] o N [ A SUAN 3 .
Dansk Radio AS %%m Toox 23365 garos

Teletax +45 42 52 23 80




'PARTS LIST

PRINTET. v s e
PARTS L 16

3T

FERL .

HOsO09/10
DO/ 07

T4

FIND

NO. QTY RQD

U
M

ITEM OR
DOCUMENT NUMBER

NOMENCLATURE

| PREP
T NO.

BIN

RE B RENCE

RDESIGNATION

LINE
REV

.X.

W W R R

PN

TERiE,

B W e

COMTROL AL3

HEXT ASSY

Ko B e [ Pk

HEREEANX U EELXERXTXEREAXEREXRER

1, GO0

S TR N

TUNER TU-4015

BE % % % %

Dansk Radio AS

DK-2630 Taastrup.
Denmark

Telex 33358 darios dk.

E-

Telefax +45 42 52 23 80

TITLE:

[T

CONTROL., AL

DOCUMENT NO.:
&0 -

w105

S 001 1

REV: SHEET NO.:
D & 0OF

O

O

0 .

U




e

N

-y

(Y

PARTS LIST

FRINTI

FIND

NO. QTY RQD

U
M

ITEM OR

DOCUMENT NUMBER

NOMENCLATURE

| PREP
NO.

BIN

DESIGNATION

LINE
REV

i

“TRM, MED LI
ORI

Fooolt.

I

L

ey

»

T
ERIRTET

LIME

R 3 5]

5

FREE R R R R L R R R S R R L

-

% % % N %

oy

Pl P

%X R E RN KRR

P % % %

Dansk Radio AS

DK-2630 Taastrup,
Denmark

Telex 33358 darios dk.
Telefax +45 42 52 23 80

L.

REV:

SHEET NO.:
1 0OF

1







S

) ‘ 8 S 8

— 4 A
PARTS LIST FRINTET v ww e as B0/10/10

FIND
NO. QTY RQD

ITEM OR |

PREP LINE
DOCUMENT NUMBER . NOMENCLATURE BIN

T NO. REFERENCE DESIGMATION REV
bt PRI &1 S

Zc

4

1 0

R W N R

Tl OF DUOCUMMERTOT TOIM R B35 5 9 3 5[5 5 5 58 % [8 3 K 3 5 5 0 % % %008 8 8 38 3 %% 86 % 36 % %8B % ¥ %%

SPACER PLATE F.COIL

e e e

A R R T L s

1y, G v

DOCUMENT NO.: REV: SHEET NO.:

S DK-2630 Taastrup, oy per e e pgeor e P ik o PR ] e ;
I D k R d . A S v Denmark = R RMLBTTE B, COTL Ansy gl - OV EE-O0] 1 i OF 3
| ans a |0 \7* 9 Telex 33358 darios dk.

Telefax +45 42 52 23 80







O

SECTION 8
SERVICE

8.1 Introduction
This section provides information for servicing the TU4015.

8.2 Theory of Operation

The overall theory of operation is explained at the end of this
section 1in  Service Sheet, ASSY 231950, ANTENNA TUNER,
Configuration.

Detailed theory of operation is located opposite the schematics.

8.3 Trouble Shooting

WARNING

Read the Safety Summary at the front of this
manual before trouble shooting the TU4015.

By the wuse of front panel controls, note as many symptoms of the
malfunction as possible. From these symptoms it can usually be
determined which assembly is malfunctioning. The Self-Test
Program and the Fault Analysis Table (table 8.4 and 8.5) can be
used as a guide.

When a problem has been isolated to a particular assembly or
circuit, the faulty component(s) may be located using the
detailed theory of operation shown on the page opposing the
appropriate schematic.

8.4 Self-Test Program
Program 50

The Self Test program runs through a test sequence where the
different relays/components are tested. The Self Test program use
the built-in dummy 1load as a reference and measures the
reflection coefficient obtained by exitation and de-exitaion of
the different relays. When the test has been carried out, all
detected errors are displayed.

To carry out the test a transmitter has to be connected.

To initiate the test continue as follows:
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keystrokes display

12345.60
PrG. no.
PrG. no. 5
PrG. no. 50
AtU tSt.

By pressing the key the test 1is started. If the
transmitter is off, the following display will appear:

keystrokes display
AtU tr. OFF
Turn on the Tx and continue as follows:
ATU. tSt.

The dot after "ATU" lights up, indicating that the Self Test is
running. When the Self Test has been carried out the display will
show the soft-ware version of the tuner, e.g.:

rEL. 1.0b

Pressing the enter key the display will, if no failures have
been detected, show the following display:

ATU End tSt.

To terminate the Self Test continue as follows:

12345.60

The exciter will now display the settings from before the Self
Test was initiated.

If an error is detected during the test sequence the following
display may occur, when the test sequence is finished:

display
Err C 6

With this error information and table 8.5 it is possible to find
the faulty module and locate the possibly faulty component(s).

Pressing enter will display the next error detected and so on
until all errors have been displayed. When all errors have been
displayed the following display will appear:

ATU EnD tSt.

To terminate the Self Test continue as follows:

12345.60
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8.4.1 Fatal errors

Some errors detected in the test sequence are classified as fatal
errors, because they can consist of fault(s) located either in
the connected transmitter and fault(s) in the measuring system of
the tuner. If one of these errors is detected the test program
will be terminated before the test sequence is finished.

The fatal error messages are listed in tabel 8.4

8.5 Operational Status/error messages
During operation different messages can appear in the exciter
display.

The messages are divided into two groups, one group containing
the communication/controller status, the other containing current
and temperature status.

8.5.1 Communication/controller status
The message concerning the communication status will be displayed
in the following manner:

display
Atu ofFF.LinE

When the message is displayed the communication 1ink between the
tuner and the exciter is interupted. The exciter will reestablish
the communication 1ink, inform that the communication is
reestablished by restoring the exciter set-up from before the
communication break down. During communication break down the
tuner continue to operate.

The message concerning the controller status will be displayed in
the following manner:

display
Atu FAIL
When this message appears on the display the transmitter will be
interlocked, because the controller has been interrupted and no
control of either relays nor communication exists.
The exciter will exclude the control of the tuner in 1its main

program. The tuner can be restarted by turning off and then on
the power for the exciter.

8.5.2 Current/temperature status

The tuner is protected against current overload in the tuner.
If the tuner settings result in a too high current the

transmitter will be interlocked, the transmitter output power
will be reduced
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by 3 dB, regardless of the power setting, followed by a message
in the display:
display

err. Cur. o.L.

While the message is still present in the display, the interlock
will be reset and shortly after the message will disappear.

The tuner 1is protected against extreme temperatures inside the
housing. The protection operates on two temperature levels. The
first level causes a 3 dB reduction in transmitter output power,
regardiess of the power settings, followed by a message in the
display:

display
err. Atu. tPr.

The display will disappear after a while. If the temperaturd
level still exceeds the level after 2 minutes, a further
reduction of 3 dB 1in transmitter output power will occur. This
will continue until either no further transmitter power reduction
is possible or the temperature level has fallen below the first
level.

If the second temperature level is exceeded, the same display
message will appear as when reaching the first temperature level,
but this time the transmitter will be turned off.

As long as the high temperature exist inside the housing, the
message will exist on the display, and it will not be possible
to turn the transmitter on again.

8.6 Preventive Maintenance

Painted and fibre glass surfaces can be cleaned with a solution
of soap and water. Do not use metallic brushes on any part of the
tuner.

If repairing the painting of the tuner housing, never paint the
fibre glass top.

Paint on the fibre glass hat can lead to flashover from the
antenna stud to ground due to the high voltages present at the
antenna.

8.7 Front Door Removal
To remove the front door, in order to service the modules in the
tuner, proceed as follows:

a. Remove the door by first loosening the twenty screws holding
the door with an umbraco key. Then unscrew the screws with a
umbraco screw driver. The screws are captive
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and will therefore not need to be fully unscrewed. Use the
two door handies to hold the door.

Both tools are available in Special Tool Kit 210638.
To reinstall the door, proceed as follows:

a. Use the two handles to fix the door.

b. Fasten all twenty captive screws loosely.

c. Use a umbraco key to fasten the screws securely.

8.8 PC-Board Assembly Removal.

Removal of the different PC-Boards demands different levels of
dismantling. The sequences for PC-board removal are described in
the following sub-paragraphs. In all cases it 1is necessary to
remove the front door, as described in paragraph 8.7, and the
flat cable located in the right side of the rack. The location of
the flat cable and the different modules can be seen on drawing
231950-PD, ANTENNA TUNER TU-4015, which are found at the end of
this section.

8.8.1 Flat cable removal.
To remove the flat cable in the right side of the rack, proceed
as follows:

a. Disconnect the flat cable located in the right side of the
rack by operating the ejectors on the connectors starting
from the top. Bend the flat cable out of the door opening.
It is only possible to remove the flat cable until and
including assembly A7 without removal of assemblies.

8.8.2 Removal of PC-Board Assembly Al and A3.

To remove the PC-Board assembly Al it 1is necessary to remove
assembly A3 1in advance. The flat cable has to be removed as
described in paragraph 8.8.1. Proceed as follows:

a. Remove the A3 module in the same way as described in
paragraph 8.8.3 a. When withdrawing the module carefully
disconnect the flat cable, located on the right side of
module, by operating the ejector on the socket, J2.

b. Disconnect the cable, W1, located between the antenna stud
and the Al module.
Remove the module in the same way as described in paragraph
8.8.3 a.

To insert the modules simply apply the operations in reverse.

8.8.3 Removal of PC-board Assembly A4, A5, A6, A7.
To remove the PC-Board assembly A4 through A7 proceed as follows:
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a. Loosen the screws holding the frames of the applicable module
with an wumbraco key. Then unscrew the screws with a umbraco
screw driver and remove the module. The screws are captive and
will therefore not need to be fully unscrewed.

Both tools are available in Special Tool Kit 210638.
To resinsert the modules simply apply the operation in reverse.
8.8.4 Removal of PC-Board Assembly AZ2.
To remove the PC-board assembly A2 it is necessary first to

remove the A3 module, applying paragraph 8.8.2 a, the modules A4,
A5, A6, A7 by applying paragraph 8.8.3 a.

To remove the A2 module proceed as follows:
a. Disconnect the two cables W2 and W3 from the A2 module.

b. Remove the strenghtening plate located in the right side of
the rack first by loosening the four screws with a screw-
driver. It is not necessary to fully remove the screws.

c. Loosen the six screws holding the mounting plate of the A2
module with an umbraco key. Then unscrew the screws with a
umbraco screw driver and remove the module carefully through
the hole from the strenghtening plate. The screws are
captive and will therefore not need to be fully unscrewed.

Both tools are available in Special Tool Kit 210638.
To reinstall the module simply apply the operation in reverse.
8.8.5 Removal of PC-Board Assembly A8 and A9.

To remove the PC-board assemblies A8 and A9 it is necessary
first to remove the A7 module, applying paragraph 8.8.3 a.

To remove the A9 and A8 module proceed as follows:

a. Disconnect the two coax cables W4 and A8W1.

b. Disconnect the flat cable located in the left side of the
rack by operating the ejectors. Bend the cable out of the
door opening.

C. Remove the cable W5 by operating the lock on the connector.

d. Remove the A9 module by applying paragraph 8.8.3 a.

e. Remove the A8 module by applying paragraph 8.8.3 a.

To reinstall the modules simply apply the operation in reverse.
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8.8.6 Removal of PC-Board Assembly Al0.
To remove the PC-Board assembly AI0 it is necessary to remove
the A8 and A9 module, applying paragraph 8.8.5.

To remove the Al0 module proceed as follows:

a. Unscrew, with an umbraco key, and remove the six screws
holding the top cover. Remove the top cover.

The tool is available in Special Tool Kit 210638.

b. Unplug all connectors on the Al10 module, and carefully lift
out the module.

To reinstall the module simply apply the operation in reverse.

8.8.7 Removal of PC-Board Assembly Al3.

To remove the PC-board assembly Al3 it is necessary first to
remove the A3 module, applying paragraph 8.8.2 a, the module A4,
applying paragraph 8.8.3 a.

To remove the Al3 module proceed as follows:

a. Unscrew the six screws holding the Al3 module. The screws
need not to be fully removed.The module is located between
the left rack side and the outer tuner housing.

After loosening the screws, carefully remove the module and
disconnect P1.

To reinstall the module simply apply the operation in reverse.

8.9 Servicing PC-Boards

A1l the PC-boards have plated-through component holes. This
allows components to be removed or replaced by unsoldering or
soldering from either side of the board. When removing large
components,rotate the soldering iron tip from lead to lead while
applying pressure to the part to 1ift it from the board.

8.10 MOS Handling Precautions

A1l MOS devices are subject to damage from static charge build-
up. The generation of static charges 1is not a problem, but the
accumulation of static charges is. In general, any device not
connected directly to ground can accumulate static charges.
Electrical discharge can occur to ground or to any object or
person having a lower potential. Therefore, handling precautions
are recommended for all personnel coming into contact with MOS
devices.

When handling or testing MOS devices, observe the following
precautions.
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a) Ground test equipment and tools used in testing or handling
MOS devices.

b) Apply no power to board assembly while MOS device is being
installed. This permits accumulated static charges on MOS
device to be safely removed before power is applied.

c) When not in use, short all MOS leads.
This prevents voltage differences from occurring on leads

WARNING

When accomplishing step d, never expose
personnel directly to hard electrical ground.
For safety reasons, resistance of at least
100 Kohms should be placed between using
personnel and hard electrical ground.

d) Do not handle MOS devices by their leads. Before handling
any MOS device, personnel should touch electrical ground to
discharge accumulate static charges.

e) Avoid use of plastics, rubber, and silk in MOS areas. Do not
use any material susceptible to static charge accumulation.

f) Handle circuit boards and modules containing MOS devices in
the same manner as individual MOS devices. Regardless of
configuration, whenever Tleads of MOS devices are exposed,
damage due to static-charge build-up can occur.

g) Use conductive, grounded table tops in MOS work area.

h) Humidity in work area should be maintained above 50%.
Static charge generation increases exponentially as relative
humidity decreases.

8.11 Logic Devices

This TU4015 uses two different families of logic circuits: MOS,
and TTL. Most of the logic devices used in this TU4015 are TTL
and are represented by unmarked logic symbols on the schematics.
Logic elements, not belonging to the TIL Logic family, are so
indicated on the schematics.

Table 8.1 below lists typical voltage levels associated with each
family used in this TU4015.
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Table 8.1 Typical Logic Levels

Logic Family | High Level Low Level

TTL 3 -5V 0.2v
MOS 5 - 15V ov

8.12 Test and Measuring access to assemblies.
The very compact design of TU4015 prevent direct access to the
different assemblies during test and repair.

To verify the functions on the different assemblies it is
necessary to remove, using paragraph 8.8, and test the assembly
outside the tuner housing. This can be accomplished using exten-
sion cabels. RF test with modules outside the tuner is not
possible.

The Controller Assy, A8, contains 1light emitting diodes to
display the status of the relays. Be aware that some relays are
controlled by positive logic, while others are controlied by
negative logic. Also be aware that not all relays are manually
controllable. :

Extension cabels are available in Special Tool Kit 210638.
8.13 Replacement of Relays

The TU4015 uses four different types of relays. Three of the
relays are reed relays and the fourth is a vacuum relay.

To select the work procedure, in order to replace a faulty or
worn-out relay, find the relay find number in the schematic
diagram. Then, using the find number, 1locate the part number in
the parts 1list for the applicable assy. The part number is then
used in the following table to find the work procedure.

Relay parts number Paragraph
33-232496-001 8.13.1
33-235000-001 8.13.2
33-235000-002 8.13.2
33-232330-003 8.13.2
33-232330-004 8.13.2
Table 8.2
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8.13.1 Replacement of relay, vacuum.
Follow the work description carefully:

a. Unsolder and carefully disconnect the wires leading to the
relay on the component side.

b. Unsolder and carefully remove the wires between the PWB and
the relay socket.

c. Use an open-end or adjustable spanner to loosen and remove
the relay nut.

When mounting a relay, use removal procedure in reverse.

8.13.2 Replacement of relay, reed 12 Amp.

The 12 Amp reed relay comes 1in two versions, one for two wire
ends and one for one wire end and a terminal lead. To remove and
replace a relay follow the work description carefully:

a. Unsolder and carefully disconnect the wires leading to the
relay. If the relay has one termination for wire and one
terminal lead, then remove the solder from the terminal
lead. Then using a small tool and a soldering iron,
carefully apply heat and bend the terminal lead away from
the termination point.

b. Use an open-end or adjustable spanner and a screw-driver to
loosen and remove the two screws and nuts holding the relay.

c. Unsolder the two relay pins from the PCB and carefully
remove the relay.

When mounting a relay, use removal procedure in the following
sequence: b -c -a. In paragraph a. use a pincer to form the
terminal lead around the terminal point.

8.13.3 Replacement of relay, reed 6 Amp.
Follow the work description carefully:

a. Unsolder the connection between the solder lug from the PCB
and the relay tip at both ends of the relay.

b. With the use of a pair of tweezers and a soldering iron
carefully bend the solder lug away from the relay tip at
both ends.

c. Unsolder the four relay pins from the PCB and carefully
remove the relay.

d. When mounting a relay, use removal procedure in reverse.
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Table 8.4 Fatal Self Test error messages

Error code Module | Possible faulty component(s)
Err Ad.con. A8 The A/D converter failed
Err SYSt.1 Tx The transmitter muting is not func-
tioning.
A9 The High power Detector.
Err PF.L1 Tx The tune power is too low.
A9 K1, K2, K3, R44 through R57, or low
power detector.
Err  Pr.L1 Tx The tune power is too low.
AS K1, K2, K3, R44 through R57, or low
power detector.
Err r.L A9 Low power detector.
Err  PF.L2 Tx The Tx muting is not functioning.
A9 Low power detector.
Err  Pr.L2 Tx The Tx muting is not functioning.
A9 Low power detector.
Err SYSt.3 Tx The Tx muting is too slow.
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Table 8.5 Self Test error messages
Error code Module | Possible faulty component(s)
Err PF.H Tx The tune power is low.
Err Pr.H Tx The tune power is too high
A9 The input SWR for the Tx is too high.
K1, K2, K3, R44 through R57
Err r.H A9 The input SWR for the Tx is too high
K1, K2, K3, R44 through R57
Err  PF.H2 The Tx muting is low
Err Pr.H2 The Tx muting is low
Err SYSt.? The SWR for the internal dummy load
is too high.
A2 R1, K3, R2, K2, R3, K1, K5
A3 K1, K2, K3, K4
Al L1, K1, C25, C26, C27, C28, R1, R2,K8
A5 €3, C4, K1, K2, L1, K15
A6 K1, K2, Ké
A7 K1, K7, C22, C26, C27, K2, K3, K7
Err L 1 Aa L1, K1
Err L 2 A4 L2, K2
Err L 3 A4 L3, K3
Err L 4 A4 L4, K4
Err L 5 A4 L5, K5
Err L 6 Ad L6, K6
Err L 7 A4 L7, K7
Err L 9 A3 L2, k2
Err L 10 A3 L1, K1
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Table 8.5 continued

Error code Module | Possible faulty component(s)
Err C 2 A5 C4, K2

Err C 3 A5 C5, K3

Err C 4 A5 C6, K4

Err C 5 A5 €8, Ci2, K5

Err C 6 A5 C7, C13, K6

Err C 7 A5 C14,C60,C61,C62,K7
Err C 8 A5 €9, C65, K8

Err C 9 A5 C10, C66, K9

Err C 10 A5 C11, €67, K10

Err € 11 A5 C68, C69, K11

Err Lb 3 A6 L3, K1, K2, K5, K6
Err Lb 1 A6 L1, K1, K2, K3, K6
Err Lb 4 A7 LI, K1

Err b 3 A6 L3, K1, K2, K5, K6
Err Cb 1 A7 c22, K2

Err Cb 2 A7 C26, C27, K3

Err Cb 3 A7 €23, C75, K4

Err Cb 4 A7 C24, C25, K5

Err Cb 5 A7 €76, C77, K6

Err BB A7 K7

Err cP 1 A5 L1, K15

Err cP 2 A4 €25, C26, C27, C28, R1, R2, K8
Err tP A5 K13, K14, Q1
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APPENDIX 1
ASSEMBLING OF CABLE CONNECTORS

Al. Introduction.

To ensure proper operation of the TU4015 it is important to
follow the assembling instructions carefully. The assembling
instructions are the instructions given by the manufactures of
the connectors.

Al.1. Control Connector. DRA part no. 235055-002

Al.1.1. Assembling the Control CLonnector

To assemble the control plug correctly follow the Assembly
instructions on page Al-2 carefully. In paragraph 1. use the
dimension A for size 12-14.

A1.1.2 Final protection of control connector

For final protection of the connector against corrosion, wrap
self-vulcanizing rubber around the connector. The rubber must
cover the gab between the socket and the plug. It 1is advisable
to cover all of the plug and the gap between the plug and the
cable as well.

Al.2. Tx connector

The Tx connector is a special water tight type meant for cable
types RG 8/U, RG 8A/U and RG 213/U.

The appropriate cable connector may be ordered from Dansk Radio
Part no. 206139-001.

Al.2.1 Assembling the Tx connector

To assemble the Tx connector correctly follow the Assembly
instructions on page Al1-3 carefully. In paragraph 1 through 4 it
is possible to use a scalpel. The trim code to use is 5402. The
dimensions in the trim code chart are in inches. The dimensions
in use converted to mm are as follows:

inches | 3/8 | 5/16 l 0.5 | 3/16 I

mm | 9.53 | 7.9 | 12.7 | 4.75 |

Al.2.2 Final protection of TX connector

For final protection of the connector against corrosion, wrap
self-vulcanizing rubber around the connector. The rubber must
cover the gab between the socket and the plug. It is advisable
to cover all of the connector and the gap between the connector
and the cable as well.
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ABO05-0029 INTERNALLY SCREENED CABLE
TYPEC

Strip PVC Sheath back to Dim A, this will expose the A
Braid which is to be trimmed to within 19-8 mm

(0-75") of PVC Sheath and the remainder folded (Fig CA)
back. (See Fig. A.)

Size Dimension A

08 34-93 (1-375)

10 36-51 (1-437)
12-14 41-27 (1-625) (Y e
16-20 44-45 (1-750)
22-24 49-21 (1-937)

Strip 53 mm (0-210”) to 6-1 mm (0-240") of (Fig. B) S—"

insulation from each wire and Tin Ends. (Fig. B.) < 3
= V

Slide onto the cable {1} Nut; (2) Washer; (3} Gasket;
(4) Braid Clamp; (5) Clamp Body; (6) Grommet.
(Fig. C.)

Insert individual wires into Grommet. Slide Grommet
back as far as possible. Insert Tinned Ends into
Contacts and solder. Slide Grommet over Contacts
pushing firmly against rear of Connector Insert.

(Fig. D.)

Screw Clamp Body onto Connector. Fold Braid at
right angles to cable and slide forward Braid Clamp.
Smooth down and trim surplus Braid. Slide up Gasket
Washer and Screw on Nut. (Fig. E.)

Surplus Braid
Trimmed
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CABLING PROCEDURE CP-400

(K-Grip, Jr) K-GRIP SLEEVE \ /cuv 1, et 2

1- Cut cable end square. slide K-GRIP sleeve over
jacket and with jacket trim jig make cuts 1 and 2 in
jacket.

2- Remove jacket 1o dimension A" flare or bulge
back braid and trim with scissors at edge of jacket.

IO o
4- Using dielectric trim jig. trim dimension “C." Ex-
posed center conductor length will be equal to dimen-
sion D" of trim code.

TRIM CODE CHART
CODE A B C D
401 25/64 3/16 .468 7/64 ==
402 13/32 3/16 375 7/32 6. Push K-GRIP, Jr. over dielectric and under braid
Q 403 7/16 7/32 2493 5/32 un:i‘I d;elelztric bottorrlis in cc:nntegtot;, or, for §matiii catblet,
o until shoulder on center contact bottoms against contac
::; ??;?g gﬂg 3?3 gg; positioning jig. When the “B' dimension ingthe trim code
: is 0, the K-GRIP, Jr. is pushed under both braid and
414 29/64 7/32 556 7/64 jacket. Teflon jackets may be slit axially %" in two
415 1/2 3/16 530 /32 places to facilitate entry of the K-GRIP.
416 27/64 3/16 .453 65/32
422 5/16 3/16 .375 1/8
433 11/32 3/16 .375 5/32
444 7/16 9/32 .500 7/32
446 21/64 9/32 .500 7/64
460 9/16 3/16 541 13/64
466 37/64 7/32 .650 9/64
480 281 406 _500 187 N
489 11/32 11/32 .500 3/16
489 29/64 11/32 .609 3/16 7 _
5402 3/8 5/16 500 3/16 * Siide K-GRIP sleeve against shoulder on body and
5406 13/32 3/32 500 3/16 form hex.
TU4015/Doc. no. 210641-001 Al-3
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ASSY 231950, ANTENNA TUNER, Configuration

Service Sheet



Assy 231950 Antenna Tuner Configuration

The signal from the transmitter is used by the Detector Assembly
A9 to meassure the forward power, the reverse power, and the
phase and modulus of the antenna impedance. This information is
used, together with frequency information, by the Controller
Assembly A8 to decide which tuning procedure and preset values to
use.

The tuning elements are configured as a L-led with a lowpass
characteristic.

The assembliies Al, A3, A4 and A5 forms a narrowband tuner with
two possible configurations, one being the capacitive element
(A5) located at the transmitter input, the other being the
capacitive element located at the antenna output.

The Dummy Load Assembly A2 serves two purposes, one being a
dummy load, the other being a loss introducing element during
broad band tuning.

Assembly A6 and A7 are the broad band tuning elements.

The Controller Assembly A8 performs the overall control of the
antenna tuner and the data transmission between TU4015 and
SE4010.

Typical tasks handlied by the assembly:

- Control of the individual assemblies.
Calculations.

Programmable memory set-ups.

- Data communication.

- Diagnostic routines.

- Adaptive tuning control.

Communication between the Controller Assembly and the remaining
assemblies is conducted over two ribbon cabels. One cable
contains the relay control Tlines, supervisory 1lines and supply
for all assemblies except the Detector Assembly A9.

The other cable contains supply for the Controller Assembly and
the Detector Assembly A9, as well as control and data lines
between the the Controller and the Detector Assembly.

The Power Supply Assembly Al0 supply the four voltages used by
the assemblies in the tuner. The power supply can operate both on
115 and 220 Vac, single phase. Because of noise consideration the
power supply is a linear type.

The Temperature Control Assembly A1l3 controls the blowers used
for forced air circulation, activated at approximately 35°C, and
the heating elements, activated at approximately +10°C, used
under low temperature conditions.

Service Sheet
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ASSY 210452, INDUCTOR BANK 1

Service Sheet Al



Assy 210452 Inductor Bank 1 Schematic 1

The two dinductors 1in Inductor Bank 1 are activated by a high
level on the control input on Jl.

To protect the tuner from high voltages a spark gap 1is located
close to the antenna outlet.

A dual temperature measuring circuit, supervised by the
controller, are located on the Inductor Bank 1. Both measuring
devices are formed as comparators. One of the temperature
meassuring circuits, Ula, has an attack temperature of 70°C and
hysteresis of 10°C. The output is connected with the output from
the second temperature measuring device, Ulb, through a resistor
R17. The second temperature measuring device has an attack level
of 80°C.
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ASSY 210453, DUMMY LOAD

Service Sheet A2



Assy 210453 Dummy lLoad Schematic 1

The Dummy Load consists of three resistors in series giving a
combined value of 49 ohms.

When the control lines 7R, 14R and 28R are high the relay K5 is
automatically energized and the series combination of the three
resistors are grounded forming a dummy load of 49 ohms.

When the control Tine RS ON is activated, thereby energizing K4,
the resistors are used to Tlower the Q of the antenna during
broadband operation. During the broadband tuning, a maximum of
two resistors are available to avoid the relay K5 energizing.

The Dummy Load 1is temperature protected by a temperature
measuring device R5. The circuit around Ul forms a comparator
supervised by the Controller. The attack level of the protection
is a temperature of 100°C and a release temperature of
approximately 80°C.
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ASSY 210454, INDUCTOR BANK 2

Service Sheet A3



Assy 210454 Inductor Bank 2 Schematic 1

The Inductor Bank 2 consists of two inductors and a current
transformer. The inductors are controlled by K1 and K2, the
inductors are active when a high level is present at the control
input on Jl.

The current transformer, Tl, is used to measure the current in
the inductors and thereby the antenna current. The current in the
transformer is converted to a voltage by R5 and the rectified
(by CR2) voltage is buffed by Ul giving an output voltage of +10
Vdc approx. with a RF-current of 14 A-rms.

The Inductor bank has two outputs, one for interconnection to
Inductor Bank 1 (through K3) and one for interconnection to the
Dummy Load (through K4). The energizing of K3 is done with a high
level on the control terminal RS ON. A low level on the control
terminal energizes K4 and turn on Ql thereby turning off Q2, de-
energizing K3.

The control signals for the Dummy Load A2 are routed through the
Inductor Bank 2.
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ASSY 210455, INDUCTOR BANK 3

Service Sheet A4



Assy 210455 Inductor Bank 3 Schematic 1

The Inductor Bank 3 consists of seven inductors and one capacitor
(formed by 3 capacitors in parallel, namely (25-26-27). The
inductors are controlled by the relays K1 through K7, while the
capacitor (used for compensation of residual induction) are
controlled by K8.

Both the inductors and the capacitor are active when a high level
is present on the control pins on Jl.

Parallel to the capacitors, €25-C26-C27, two resistors are

located. These resistors are used as DC-pass for the static
discharge of the tuner.
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ASSY 210456, CAPACITOR BANK

Service Sheet A5



Assy 210456 Capacitor Bank Schematic 1

iﬁ
it
The capacitor bank consists of 22 high power capacitors forming
binary weigthed sequences of 11 bits (the highest value consists
of two capacitors, C13-Cl4, in parallel) with a minimum
resolution of 5 pF.
The capacitors are controlled through the relays K1 through K12,
each relay is energized by a Tow level on the control pin on Jl.
|m
\W
Service Sheet A5
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Assy 210456 Capacitor Bank Schematic 2

The inductor, L1, is used to compensate for the stray capacitance
in the circuit.

The Capacitor Bank has two outputs, each output defining the
configuration of the tuner.

When the Tuner is in the Type 1 mode the output from the
capacitor is P2 through K14. When the Tuner 1is in the Type 2
mode, Q1 is cut off and thereby de-energizing K14, while the
output is P1 through K13.
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ASSY 210461, BROADBAND 1

Service Sheet A6



Assy 210461 Broadband 1 Schematic 1

The three inductors (L1-L2-L3) are controlled through the relays
K3-K4-K5. The inductors are active when a high 1level is present
at one of the control inputs on Jl.

To ensure a Tow residual inductance when none of the inductors
are active three more relays are used, one for bypassing and two
for disconnection. When no inductors are active relay K2 is
active through Q2, thereby bypassing the inductors. If one or
more of the inductors are activated the collector of Q1 goes low
thereby energizing K1 and K6 and turning off Q2 and thereby de-
energizing K2.
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ASSY 210462, BROADBAND 2
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Assy 210462 Broadband 2 Schematic 1

The inductor (L1) and the capacitors (C22 through C27) are
controlled by the relays K1 through Ké6.

K7 is used to bypass the capacitors.
The inductor is active when a high level 1is present at the
control pin while the rest of the funtions are active when a low

level is present.

A1l capacitors with a value of 10 nF are used to decouple the
control lines before entering the Controller.

The two resistors, R1-R2, function as static discharge for the
tuner.
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Assy 210457, Controller Assembly

The 1ight-bars CR8 through CR11 indicate the logical level on the
lines controlling the relays of the tuner.

Each of the led's has an alphabetic index from A through J.
Index A for each of the 1light-bars denotes the 1led which is
nearest to the connector Jl.

A light in a 1led corresponds to a logical low level on the
corresponding control line.

The tabel below defines the led's.

led control Tine led control line

CR11-J KX1 CR9-J KX2

I K36u I ud

H K18u H ul

G KSu G ul

F K4ub F u05

E Ki60p E RSON

D K80p D R3 (7R)

C K40p C R2 (14R)

B K20p B R1 (28R)

A K10p A 5120p
CR10-4 BYPBR CR8-J 2560

I -6 dB I 1280p

H KX2 H 640p

G TYPE2 G 320p

F 51u2 F 160p

E 25ub E 80

D 12u8 D 40p

C 6ud C 20p

B 3u2 B 10p

A 1ub A 5p
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210421 Controller Schematic 1

1. Watch-dog circuit

Generate a reset pulse on power up/down. The software triggers
the watch-dog circuit every 100 ms. If no trigger pulse is
received the watch-dog generates a reset pulse. When the
microprocessor is in halt mode the trigger pulse comes from U1l0-
D.

2. Microprocessor

Ul: 8085 microprocessor with 6.144 MHz crystal.
U8: Multiplexing of address lines ABO - AB7.
U13: Multipliexing of data lines DBO - DB7

3. EPROM Memory
EPROM memory in the address range: 0000H - OBFFFH. (Only half of
the memory is used in U3)

4. RAM Memory
RAM memory in the address range: O0COOOH - ODFFFH.

5. EEPROM Memory
EEPROM memory in the address range: OEQQOOH - OFFFFH.

6. Address Decoding for Memory

7. Address Decoding for input/output ports

8. Timer

The Timer counts the CLK pulses from the microprocessor.
The Qutput from the timer gives a RST 7.5 interrupt to the
microprocessor every 1 ms.

9. 8-bit digital output latch

10. ATU SENSE

The "ATU SENSE" is grounded through R13 if the +5V supply is off
or if the microprocessor is reset. When +5v power is on, the "ATU
SENSE" is connected to +5V by Q5.

11. Qutput Driver

12. 8-bit digital input latch

Ul5: 8-bit digital input latch.

Ul18 converts the logical level from 0/15V to 0/5V.

U17A Stops the clock to the USART when "up stop" is active.
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210421 Controller Schematic 2

13. 8-bit address decoding for the relay drivers

14. Relay Drivers
40 latched relay drivers. The led 1ights when the relay
driver is active.
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210421 Controller

14. Relay drivers (continued)

15. Supply Voltage filters
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210421 Controller Schematic 4

16. 8-bit latch

U29: 8 bit Tatch. For testing the A/D-converter the latch
switches the voltage across zenerdiode VR1 to the different A/D-
converter channels.

17. 8-bit A/D-converter

U26: 8 channel 8 bit A/D-converter. The analog input signals

are attenuated before entering the A/D-converter. The gain of
the four channels are: Ch. 1 = 0.5, ch. 2 =0.15, ch. 4 = 0.5,
ch. 5 = 0.5. R115-R123 and CR118-CR121, CR124-CR127 protect the
inputs of the A/D-converter.

18. Serial Communication Circuit
U27: USART. Converts serial data to 8 bit parallel data.

When U44 receives a RXRDY (receiver ready) or a TXEMTY
(transmitter empty) from U127, the flip-flop will be set and
generates a RST 6.5 interrupt to the microprocessor. The flip-
flop is reset by an input command from the microprocessor.

U28: RS485 line driver/receiver. -
Receive mode is selected when DTR = 0 and RTS =1
Transmit mode is selected when DTR = 0 and RTS = 0

19. USART Clock
The circuit generates the receiver/transmitter clock to the
USART. The baud rate is strapable from 1200 to 9600 Baud.

The microprocessor clock of 3.072 MHz is applied to U30. The
clock is divided by 5 (614.4 kHz) on output Qs.

U31 output Q. divides the 614.4 kHz signal by 2 to 307.2 kHz, Qs
divides by 4 to 153.6 kHz and Q. divides by 8 to 76.8 kHz.
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Assy 210458, Detector Assembly Schematic 1

1. Directional coupler, high power

The 30 dB coupler consists of a current transformer Tl and a
voltage transformer T2 and four 50 ohms resistors which are made
by parallel connections of 200 ohms resistors. The current
transformer is made by a toroid where the coaxcable W1 is the
primary turn and the secondary 1is 30 turns. The voltage
transformer also is made by a toroid with 30 turns on the primary
and 1 turn on the secondary.

The transformed current and voltage from the high power line is
supplied to the resistor network. The voltage over R13-R16 is
proportional to the forward power on the line and the voltage
over R1-R4 is proportional to the reflected power on the line.

Cl and C2 are used for adjustments of the balance of the coupler.
STRAP1, STRAP2, STRAP3, J4, J5 AND J6 are only used for
adjustment by the factory.

2. Power detectors for high power
The two detectors are identical and consist of a diode detector
which is buffed by an operational amplifier with FET-input.

The diodes between output and inverting input provide the
temperature compensation.

3. Current detector

The resulting load of the secondary of T1 1is 50 ohms. Therefore
the voltage difference between the voltage over R1-R4 and R13-R16
is proportional with the current on the high power 1line. The
voitage difference is rectified by CR5 and (9. The voltage
difference over C9 is fed into UlC which 1is coupled as a
subtractor. The output voltage 1is attenuated by R35-R37. R36 is
used to adjust the output 1level. CR6 provides the temperature
compensation.

4. Signal selector

U2 is coupled as an analog one-out-of-four multiplexer. The four
DC voltages from the power detectors are selected by this circuit
and fed into the SMB connector J2 via U3B.
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Assy 210458, Detector Assembly Schematic 2

5. 6dB attenuator

The 6dB attenuator is used only while tuning in order to give a
generator impedance of close to 50 ohms for the tuning elements.
The relays K1, K2 and K3 bypass the attenuator and the tune
detector under normal drift.

WARNING! The transmitter tune power is 125 W but the attenuator
is not rated to operate with this power continously.

6. Directional coupler, tune power

The 26 dB coupler consists of current transformer T4 with a ratio
of turns of 1:20, voltage transformer T3 with a ratio of turns of
30:1:1 and four 50 ohms resistors made by parallel connections of
100 ohms resistors. One secondary turn of T3 1is wused in the
directional coupler and the other 1is wused in the magnitude
detector (8).

The transformed current and voltage from the high power line are
supplied to the resistor network. The voltage over R64,R65 is
proportional to the forward power on 1ine and the voltage over
R58,R59 is proportional to the reflected power on the line.

C16 and C17 are used for adjustments of the balance of the
coupler. STRAP4, STRAP5, STRAP6, J7, J8, J9 AND J10 are only used
for adjustment by the factory.

7. Phase detector

T5 is a current transformer equal to T4. C18, R72 and R73 are a
90 degrees phase shift network. The transformed current and the
phase shifted 1line voltage are summed vectorial and rectified by
CR7/CR8. These two voltages are compared 1in comparator U4A with
open collector output. A positive phase of the load impedance of
the detector (P1) results in a high impedance on the comparator
output, and a negative phase- in a low 1impedance on the
comparator output.

K3 switches the power through the 6dB attenuator and the tune
detector.

8. Magnitude detector

The voltage from the one secondary turn of T3 is rectified by CR9
/C21 and buffered by U6D. The resulting load of the secondary of
T4 is 50 ohms. Therefore the voltage difference between the vol-
tage over R58,R59 and R64,R65 is proportional with the current on
the high power line. The voltage difference is rectified by CR10
/C22. The voltage difference over C22 is fed into subtractor U6C.

The voltage proportional to the 1line voltage and the voltage
proportional to the line current are compared in comparator U4B
with open collector output. A numerical Toad impedance of the
detector (P1) greater than 50 ohms results in a high impedance on
the comparator output, an impedance less than 50 ohms in a low
impedance on the comparator output.

Service Sheet A9 a
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Assy 210458, Detector Assembly : Schematic 3

9. Power detectors for tune power

The two detectors are identical and consist of a simple diode
detector which is buffed by operational amplifiers with FET-
inputs (US5A and U5B). The diodes between output and inverting
input provide the temperature compensation.

The detected output voitage is amplified by U6A and U6B and fed
into the Signal selector (4) via W3 and WA. R87 is used to adjust
the voltage level of the detected forward power.

10. Relay circuit
Under normal drift when the -6dB-wire 1is high impedanced, K1 is
closed and Q3 will finvert the signal and cause K2 and K3 to be
open. When the -6dB-wire is grounded K1 will switch open and K2
and K3 will close.

The capacitors are used to decouple RF-signals on the DC-lines.

11. DC filters
Li,L2,L3,15,L6 and L7 filter the supply voltages. L4 and L8
provide a DC connection between signal ground and RF ground.

Service Sheet AS a
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ASSY 210472, POWER SUPPLY

Service Sheet Al10Al



Assy 210472 Power Supply Schematic 1

1 +5 V, 600 mA Regulator

U3 is a common used +5 V vregulator, 7805, with extended
temperature range. Thyristor Q8 is normally on. If CR15 is pulled
to GND, through Ql1, the basis current is removed from Q7 and
thereby the gate current for Q8, turning off the +5 V supply.

2 +15V, 160 mA Regulator

The circuit function in the same manner as 1, except that U2 pin3
are pulled-up to +10 V with Q6, R7-8 to give an output voltage of
+15 V.

3 -15V, 130 mA Regulator
The circuit function in the same manner as 1, except that Ul

pin3 are pulled-up to +10 V with Q3, R3-4 to give an output
voltage of +15 V.

The positive output from the regulator is grounded and the output
is taken from the negative input giving an output of -15 V.

4 +24 V, 3*600 mA Regqulator
U4-5-6 are pulled-up to +19 V with Q14, R18-19 to give an output
voltage of +24 V.

Q12-13 act as preregulators, with Q9-10 used as current regu-
lators for VR2-3, to give a constant input voltage of +27 V to
U4-5-6. CR16 cuts off the +24 V 'supply through Q11.

A logical 0 at J1 pin 4 forces Ql1 to go off, thereby turning on
the four supply voltages.

Service Sheet Al0Al



1 ﬁ

IVOTV 323ys 8dLA4aS

4 I
REVISIONS
DESCRIFTION TATE | APPROVAL
: — — - - Boosod WM
FCare « 7 7 - - - - AENS3RE Booeiy vH/GIS
NOTE 4 e —
| MAINS VOLTAGE SWITCHING| | 11
| | _
1 C2 / 100N 1
: | — o !
CR1-4/ 1N4D0O7 v / 780s
e/ e
l : | ) s 2 €8 / 10U H 12 / 100 |
i - '
. ! X ' il |
z €13 / 100N
| | | R / 10R o o0 | e , & ¥ + |
- G |
| coDEPLUG Py HAS TO BE | | M -
INSERTED INTO J6 AT 115V 5 l
|supALY, R INTO J7 AT | |
0V SUPPLY.
Fys,m ] I I |
cer. oLy Ry / 47 | 01/ MPSAL3
r"“___n‘__“]Ps 5 | T i | |
.
i +—f12 12 |
= 16v -
{ g |1 | S 7 14140 =/ e | lere £ imetee c11/ uea |
10
‘ s s D, ® R | ™ 2
1 §au i e | s e VU ) S e e e 23 | asv
! ' — - - - - - |- - — = = =
X 10 110 1
| E N Bv Ci14 /7 100N ™3 Bl o
\ 19 ° | cria-1a / tescoy — 4
8| e 3 / 7805 =
| T 08 / aNBe02
! g | o g ad | A 5 /_ 3300y | la | I
| o 1 ||, SIOV — o | L? [ 7
) [ 140-145V Q;i 16 | osv
l e TN S07K140 | R10 / 10R " cie / BB c7 s oE |, €18 / 100N is
,: = =
| GRY 3| 3 e T T T B :g
110-11
i ax | ol s R2; | | ;
b - 507140 %
- Fi | R / 47| @ / WPsAL3 ™5 1 ™4 %
MAINS INPUT | 3 ] o o 2o
51 _L:x / 100N | | 3!;
T 30
v L _ _ _] 2
% _— = == — = = = = = — — °
* & 4 - 4+ — — - - — — - - — = | = === - = =2 = = — — = = = 9
F2 CRIS / _1N4148 T .
+ a| e2ev
TEMP. CONTRIL PWB N o m b | - @
] €23 / 100N
a3 1+ 2 11 / AN4007 |
3 9 3 4 1 ! q @ Qb CRE4 / IN40O7
. CR17-20  MRSOR o R 117905 cwase 7 14007 g | K
2 04 |~ } 1 |~24v
. .5 . l 2 2 Qy CRRS / 1NADO7 {ces s Lcomrs oo
+
. GD 012 2
AT F -~~~ | 25 o | j‘ﬁ 1/ 6R z / BOXSC =7 7805
! L 4] | > 011 / B8CS47 ; R17 / ORE2 ‘ e | 2 loaev
! : 3 d 010 / ece40 & oz 1 oy | L GBS 1w [ "’“"I .
| Lot | |
1 t RE2 / 100R Us / 7808 J; ;
/ BOXS3C
[ S iy iy S B | R12 / 10K [H 013 1 2 CR23 / 1N4007 B s |vzav
e 3 el bl Ol
- s - —_ /
B r ! 4 | @9 F C30 7 100N
! ! VA1 7 V1 ve2 / BvR ce /2N o3/ e
! ™ 2 | / 22u
i 1 @9 = Lres s sam Ris / ax1 |
t t | ']‘ VR3 / 20V |
‘ Q14 7 BCSS7 T
| - 12 20 7 1008 T2t 7 100N |
fe e | 77 R1S / 100R )7
—_ - —_— e — = = ]
~ [ I == - T = _ — ==
ON/OFF -CONTROL. 4 waae ve bl | 1
VI f N B (5 DANSK RADIO AS |dra
— ;; | ANGLES DR. wH]200123 [TITLE
™ LT [900409 REGULATOR
LIN. DIM. AP. BIS [300409 TU401S  AL0AL
. Gus|sooeis
— — - - - TUsD1S
- - - - NEXT ASSY D ON [ATERTA- FIRST SIZE |CODE IDENT] DRAWING NO.
ANGLE Al 210472-EC
APPLICATION PROJECTION SAE SET T
4 ] 3 l 2 | 1




O



0
O
U

l'a 3 1 ! 2 | | 1

REVISIONS
ONE[LTR DESCRIPTION DATE | APPROVAL
A (%X N
1
D
| Sttt S et h]
HP1

SPANDES MED
Nm 1,0 MOMENT an

1 Ll
| ]
1 ¥
1 i
3 STEDER ! !
MP3-MPS ' @ O O @ !
] 1
t 1
]
i .

ws  RP o e "
- =2 (B4 B wm
@Eﬁ:} b D 13 vé" ® ¢
QQ: aD- Q‘ ﬁ -th ag
o — R == ok L VT e

! |
> oy i / EFTER AFPRBVNING SMBRES () MED
—an_glh i) e IR i
‘ 1

—E— e . ! Jpre=cs D
| e /
]
1 I

2 STEDER je—
SPAENDES MED
Nm 1,0 MOMENT

: = = % an /iﬂ/ .

1
ot
. & STEDER

G ] CD ¢ stenen )
WPe-MPY2 i SPANDES MED
SPANDESMED  ~ ~ T~ "- Nm 1,0 MOMENT B

Nm 1.0 MOMENT &)
e ] i
9 STEDER
) 7] TR Rl CE LoonEs Ph (D

& STEDER
38 ) TP —
ceesecceevsossoosdaty o o
eoooreveertrasssaes
TPS
[}

A

TVOTY 3994S 8dLAd8S

TP1-TPS NITTES FBR ELEKTR)5K MONTAGE.
H.n UNLESS OTHERWISE SPECIFIED Y .
' @m vusnwvmrms‘;ﬂ;::‘w; Dansk Radlo AS A
e C) WITH D5 2075
LN ETHIIMIMUTININNY or VH |11 1990 TITLE
ANGLES 15— REGULATOR | T
LiN. DM, AP. LY 6.4 1510 A10A1
AP
& STEOER TULO1S MATERIAL SiZE | CODE JOENT | ORAWING NO.
FIR -
Vo 20 HOMENT nextassv | vseo on ANGLE <]—@ A1 | l 210472-PD
APPLICATION PROJECTION SCALE 1 |SHEET 1 OF 1

4 3 1 | 2 ] 1 =






ASSY 210596, TEMPERATURE CONTROL

Service Sheet Al3



Assy 210496 Temperature Control Schematic 1

1. Blower Control

IC Ul incorporates a 1limiter power supply, differential on/off
sensing comparator, zero-crossing detector and a triac trigger
circuit.

As the triac is driving an inductive load, the built-in zero-
crossing detector cannot be used. Instead the voltage across Q3
is detected by Q1-2, R6-7-8. When the voltage on Q3 is greater
than some volts, the gate will be supplied with current from pin
4. This current will flow until the voltage on Q3 is crossing
zero.

The comparator operation is provided by overriding the action of
the triac trigger circuit. Pin 13 has to be positive with respect
to pin 9, for triggering the triac.

R2-3 are applied for hysteresis capability.

R9-10 are transient suppressor components.

L1-C6 are used for noise filtering.

C1-2-3 are RF decoupling capacitors.

2. Heating Element Control

As the load on Q4 1is resistive, the built-in Zero-Crossing
detector in U2 can be wused. Except of that the circuit is
indentical to 1 .

The NTC resistor R27, however, has changed because the opposite
action is necessary in this case.

3. 220 V interface
The six resistors are inserted when the circuit operates on a 220
V supply. C12 is an RF decoupling capacitor across the mains

supply.
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2 STEDER UNLESS OTHERWISE SPECIFIED
SPENDES MED DIMENSIONS ARE N MILLIME. Dansk Radio AS
Nm 0,6 MOMENT ACCORDANCE WITH DS 2075
DR, TITLE
< Vh 117.2.50 COMPONENT LOCATION
A ANGL CH. LT[9.4. 90 TEMP. CONTROL
LIN. DIM. AP. s 19.9.9, AT3
AP. &S 126.6.30
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