
In stal la ti on and Ope ra ti on

Ma nu al   DV 30650.03
Is sue 1   Ja nua ry 1993

Be cker Flug funk werk GmbH • Ba den Air park • Ge bäu de B 108
 77836 Rhein müns ter • Te le fon 07229 / 305-0

E-Mail : info@becker-avionics.de or support@becker-avionics.de

Con ver ter and
In di ca tor

ID 3502 - ( )



FIRST IS SUE AND CHAN GES

Is sue . . . . . 1 . . . . . Ja nua ry 1993

LIST OF EF FEC TI VE PA GES

Page  No.: Date  : Page  No.: Date  :

Tit le

1-I - 1-II
1-1 - 1-6

2-I - 2-II
2-1 - 2-4

3-I - 3-II
3-1 - 3-2

01/93

01/93
01/93

01/93
01/93

01/93
01/93

© 1993 by Becker Flugfunkwerk,

All rights reserved



Table of contents

Section 1 GENERAL INFORMATION Page

1.1 Introduction 1-1

1.2 Purpose of equipment 1-1

1.2.1 Variants survey 1-2
1.3 General description 1-2

1.3.1 Converter and Indicator ID 3502 - ( ) 1-2

1.4 Technical data 1-2

1.4.1 General data 1-2

1.5 System data 1-2

1.5.1 Environmental  data 1-3

1.5.2 Mechanical data 1-3

1.5.3 Certifications 1-3
1.5.4 Design Specification 1-3

1.5.5 Environmental Qualification 1-4

ID 3502 - ( )

DV 30650.04   Issue 01/93 1-I



Blank

ID 3502 - ( )

1-II DV 30650.04   Issue 01/93



Sec ti on 1 GE NE RAL IN FOR MA TI ON

1.1 In tro duc ti on

The fol lo wing sys tem ma nu al des cri bes the con ver ter and in di ca tor ID 3502 - ( ). The ma nu al
DV 30650.04 con tains the fol lo wing sec ti on :

Sec ti on DV 30650.04

1 Ge ne ral In for ma ti on X

2 In stal la ti on X

3 Ope ra ti on X

4 Theo ry of Ope ra ti on X

5 Main ten an ce and Re pair X

6 Il lu stra ted Parts List X

7 Mo di fi ca ti on and Chan ges X

8 Cir cuit Dia grams X

1.2 Pur po se of equip ment

The con ver ter and in di ca tor ID 3502 - ( ) pre sents the bea ring in for ma ti on re la ti ve to the cen ter li ne of
the air craft in wich an RF-Sig nal is in ci dent. The equip ment has been de sig ned to meet the re qui re -
ments of JTSO-2C41d. For ope ra tio nal re qui re ments un der en vi ron men tal con di tions, EU RO -
CAE/RTCA ED-14C/DO-160C has been ta ken as a stan dard. In the cer ti fied En vi ron men tal Ca te go -
ries, the re are prac ti cal ly no re stric tions for use of the con ver ter and in di ca tor in the in stru ment pa nel of
air craft.In de mon stra ti on tests, all sys tems were shown to be functio nal at ope ra ting pres su res equi va -
lent to al ti tu des of up to 50.000 feet.The con ver ter and in di ca tor is lo ca ted in the in stru ment pa nel.
The con ver ter and in di ca tor is the con ver ter cir cuit (de co der) for the in di ca tor. A va ria ble re sis tan ce
con trol per mits qua dran tel er ror cor rec ti on of ap prox. 20 de grees on the front pa nel wit hout ha ving to
re mo ve the in di ca tor.

ID 3502- ( )

DV 30650.04   Issue 01/93 Page 1-1



1.2.1 Variants survey

Type de sig na ti on 

Part- No.:

Ar ti cle-No.: Pa nel il lu mi na ti on Pa nel il lu mi na ti on

13.75 V / 27.5 V

DC 

5 V AC / DC

ID 3502-(1)-(01) 0855.995-912 X

ID 3502-(1)-(02) 0856.002-912 X

ID 3502-(2)-(01 0574.821-912 X Mas ter

ID 3502-(3)-01 0574.831-912 X Sla ve

Tab le 1-1  list the avi ab le va riants of the con ver ter and In di ca tor ID 3502 - ( ) - ( )

1.3 Ge ne ral des crip ti on

1.3.1 Converter and Indicator ID 3502 - ( )

The me cha ni cal de sign of the con ver ter and in di ca tor is ro bust and well-suit ed for in stal la ti on in all ty -
pes of air craft. The con ver ter and in di ca tor was de ve lo ped to meet the re qui re ments of
JTSO-2C41d/DO-179. In the en vi ron men tal ca te go ries for which it is cer ti fied, the re are no re stric tions
for use of the unit in in stru ment pa nels, ope ra ting con so les or di rect ri gid at tach ment to the airf ra me of
all air craft.
The con ver ter and in di ca tor was de ve lo ped as a sing le-block unit. Its di men sions cor re spond to the
ARINC stan dard for con trol equip ment. It is held in pla ce by me ans of four DZUS fa ste ners. All con trols, 
in di ca tors and dis plays are lo ca ted on the front pla te. The back side of the unit con tains: the unit con -
nec tor plug for con nec ti on to the air craft wi ring sys tem.

1.4 Tech ni cal data

1.4.1 General data

Po wer supp ly

ID 3502 - ( ) - ( ) + 27.5 V DC  

Cur rent con sump ti on

ID 3502 - ( ) - ( ) < 200 mA

Il lu mi na ti on

Ope ra ting vol ta ge AC or DC 14 V     28 V     5 V
Cur rent con sump ti on typ. 80mA   40mA   240mA
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1.5 Sys tem data

Bea ring ac cu ra cy ≤ 3° by 70 µV/m (190 kHz - 850 kHz)
≤ 8° by 70 µV/m( 850 kHz)

1.5.1 Environmental  data

Ope ra ting tem pe ra tu re - 20° C . . . . . + 55° C   short ti me + 70° C
Sto ra ge tem pe ra tu re - 55° C . . . . . + 85° C
EU RO CAE/RTCA ED-14C/DO-160C Env.Cat. [A1D1]-BA(MN)XXXXXXZBA -

BATZXXX

1.5.2 Mechanical data

Front pa nel 82.55 x 82.55
Ca sing depth 135 mm
Weight 0.5 Kg

1.5.3 Certifications

LBA no. 10.921/53JTSO

BZT ap pro val no. A107418D LB

1.5.4 Design Specification

JTSO-2C41d

RTCA DO - 179 Ca te go ry A

EU RO CAE/RTCA ED-14C/DO-160C

EU RO CAE/RTCA ED-12A/DO-178A
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1.5.5 Environmental Qualification

The fol lo wing per for man ce stan dards un der en vi ron men tal test con di tions have been estab lis hed in
ac cor dan ce with the pro ce du res set forth in EU RO CAE/RTCA ED-14C/DO-160C Env. Cat. [A1D1]
-BA(MN)XXXXXXZBA BATZXXX.

En vi ron men tal con di ti on ED-14C/

DO-160C Ca te go ry Per for man -
ce

Tem pe ra tu re 4.0 A1 D1

Low ope ra ting tem pe ra tu re 4.5.1 - 20° C

Low ground sur vi val

(sto ra ge tem pe ra tur) - 55° C

High short-time ope ra ting

tem pe ra tu re 4.5.2 70° C

High ope ra ting tem pe ra tu re 4.5.3 + 55° C

High ground sur vi val

(sto ra ge) tem pe ra tu re 85° C

Min. ope ra ting pres su re

(equi va lent al ti tu de) 4.6.1 50.000 ft.

De com pres si on 4.6.2 from 8000 ft. to 50.000 ft. al ti tu de

Over pres su re 4.6.3 - 15.000 ft.

Tem pe ra tu re va ria ti on 5.0 B

Hu mi di ty 6.0 A 48 hrs at up to 50° C and 95% 

re la ti ve hu mi di ty

Shock : 7.0

Ope ra tio nal shocks 7.2 11 ms at 6 G for all three di men sio nal axes

Crash sa fe ty shocks 7.3 11 ms at 15 G for all three di men sio nal axes

ac ce le ra ti on 12 G

Vi brat ion 8.0 MN

Mag ne tic ef fect 15.0 Z De flec ti on of 1° of com pass at a dis tan ce

of < 30 cm

Po wer in put va ria ti on 16.0 B Test con fir med that the equip ment functions

on a 20-volt emer gen cy po wer
supp ly

Re sis tan ce to vol ta ge spi kes

on equip ment po wer le ads 17.0 A

Au dio-fre quen cy con duc ted 

sus cep ti bi li ty 18.0 B

Sus cep ti bi li ty to in du ced  mag ne-

tic and elec tric fields at 400 Hz 19.0 Z

Ra dio-fre quen cy in ter fe ren ce 

sus cep ti bi li ty 20.0 T

Spu ri ous RF emis sions 21.0 Z
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Section  2 Installation

2.1 General

Installation of the Converter and Indicator components will depend on the aircraft type and equipment
fitted, and thus only general instructions can be provided in this section.
Before installing the equipment  in an aircraft, examine the equipment for signs of damage in transit.

2.2 Preinstallation Check

Unpack the equipment and inspect all assemblies for evidence of damage. Try all the controls and
check that they operate satisfactorily.

2.2.1 Operational Check

A functional check prior to installation is only reasonable when all system components (receiver,
evaluation unit, and antenna, etc.) are installed. Therefore, such a functional check is described in the
System Manual DV 30601.03.

2.3 Installing the Converter and Indicator ID 3502 - ( )

The Converter and  Indicator is manufactured to standard instrument dimensios, so that it can be
installed in a standard cutout in the instrument panel. Installation should be located in the panel where
the pilot is able to read the instrument with minimum parallax error.
The indicator can be mounted from behind or from the front of the instrument panel. The dim ensions
and drilling templates are shown in Fig. 2-1.

2.4 Installation Wiring

2.4.1 General

For the installation wiring refer to system handbook DV 30601.03.
The types of cable to be used are indicated in the installation wiring diagram. It is mandatory that these
instructions be complied with since they are vital to satisfactory operation of the system.

2.4.2 Panel lighting

The converter and indicator is equipped with a panel lighting. The panel lighting may be connected to
5 VAC or DC, to 14 VDC, orto 27.5 VDC supply voltage. If the panel lighting is connected to 14 V and
27.5 V respectively, the minus terminalof the lamps is internally grounded. For 5 V panel lightingboth
lamp terminals are run to the outside. Unless agreed otherwise, the units are set to 14V or 27.5 V
panel lighting, respectively. Adaptation for 5 VAC or 5 VDC is described in the circuit diagrams. In
addition, 5 V lamps mustbe used.

ID 3502-( )
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Pin assignment converter and indicator unit ID 3502 - ( ) (connector P1)

5 V DC Pin 8 (+) Pin 15 (-)

5 V AC Pin 15 ( ) Pin 8 ( )

14 V DC Pin 8 (+) Pin 15 (-)

27.5 V DC Pin 15 (+)

2.5 Post-installation Check

A functional check after installation is only reasonable for all system components (receiver, RMI-con-
verter, and antenna, etc.) together. Therefore, such a functional check is described in the System
Manual DV 30601.03.
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Section 3 Operation

3.1 Converter / Indicator ID 3502 Controls

Fig. 3-1   Converter / Indicator ID 3502 controls

Controls and indicator Description Function

Heading selector Knob for rotating 360° card Serves to set relative heading

Bearing indicaton Rotating pointer driven by
DC repeater

Indicates direction of NDB relative to
A/C  heading
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3.2 Operating  instructions

1.  Rotate HDG setting so that its scale indicates 0° / 360°.

2. Switch receiver to REC / TEST mode and press test key.

Test function 

The pointer of the indicator must go to three o’clock position (90°)! 

3. Select NDB frequency by means of the frequency selector switches and compare station identifi-

cation ( set Receiver to BFO-mode when NDB is transmitting on A1).

4. After checking station identification, return selector to ADF. The pointer leaves the 90° position and

turns to the direction of the NDB.

5. Set heading using HDG selector depending on flight method.
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