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SECTION V. 
PARTS LISTS 

COUNTER 

veo 

201F ADF Receiver, P. C. Boards 
Figure 5-2 

Bendix Avionics Division 
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TP3 TP2 TPI GND 

CLOCK- OFFSET 

REGULATOR- DETECTOR 

WARNING 
This manual-which you have requested is farnished 
fon general ~ntormatzon purposes only. Sexvicar 
bulletins whch supplement this manual are only 
furnished to Bendi* outbo,rized FAA approved 
repair stations. DO ROT USE THIS MANUAL FOR - E*EC+UATING REPAIRS OF THE EQUIPMENT. . , ,-j 
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RF AMP. i MIXER I voL 

AUDIO AMP. 

TO SYNTHESIZER C 76 
TERM 'A '  A IOOUF 

(SEE SHEET 2) 

Document is protected
Not for re-sale
For informational use
only



SECTION VI 

SCHEMATIC DIAGRAMS 

.TAG€ CONTROLLED OSCILLATOR 

q 4  L W P  INPUT RZ (COPPER) 
-3 LOOP INPUT R I  (TIN) 
+2 L 0 3 P  SHIELD 

+I SENSE ANTENNA 
- 4 1 2  4 7% SWITCHING, PHASE I 
4 8  4 7 5  SWITCHING, PHASE 2 

+14 HEADSET ( 5 0 0 n )  
I 

+9 GROUND 
I 
I 
I 
I 
I 
I 

-16 ADF SERVO SIGNAL OmPUT 

I 
I 
I 

+7 SPARE 

l l SPARE 

-15 DC I N  

+5 OPTIONAL AUDIO AMP A + 
-13 SERVO DC OUTPUT 

+lo SERVO DC OUTPUT 

I 
--b 6 DIAL LAMP5 

TUNING BUS SYNTHESIZER INPUT 
FROM SYNTHESIZER FROM SYNTHESIZER 

TERM 'F TERM B 
(SEE YlEET 2) (SEE SHEET 2)  

NOTES 

I. THlS DRAWING NOT COMPLETE WITHOUT 
SYNTHESIZER SCHEMATIC, SHEET 2 OF THlS DRAWING. 

2. ALL BAND SWITCHES SHOWN IN BAND 1 WSITION (2CO - 4 0 0  KHz). 

3. UNLESS OTHERWISE SPECIFIED ALL RESISTANCE VALUES 
ARE I N  OHMS, 1/2W k lOO/o.  ALL VALUES SHOWN AS 
1/4w ARE ? 5 % .  

4. UNLESS OTHERWISE SPECIFIED ALL CAPACITANCE VALUES 
ARE I N  PICAFARADS. 

REFER TO INSTRUCTION MANUAL FOR ADJUSTMENT. 

14V 
OPERATION 

201F ADF Receiver, Schematic Diagram 
(Issues A through C) 

Figure 6-1 (Sheet 1 of 2) 
6-5/6-6 

Division 
.Y. ,.A,-?. ...=< "+<. >a,oc. ",: -&2.5-. ;;>;;r-ppc:p >-'-- :*; ' - ' ,.* -z: =... ,.?*z 

Revised ~ e c / 7 ?  
-.;- ' -,:*.-e *&" p, .?~ .. 2:, .* j :;"?:5~-Lx+:t .&;5. <\>.>:.;>, 

I 
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uF AMP. i MIXER I F  TEST I voL 
1 

AUDIO AMP. 

TEST 

I I 
X C 5 8  C78 +I R 61 

270 
R 6 8  

I 
+ C 5 5  A'""" uF 

ZSUFL 22 I - 
A 3 3  UF L 14 - 

1.0MH 

0 

O R 6 7  R69 JLCRPO -- IN4003 , ; S W  2 
ca13 r 57  

lN29730. FUNCTION SWITCH IN4003 

9.IV SHOWN IN 'OFF POSITION 
ROTATION: 
OFF, ADF, REC, BFO MONITOR CONTROL 

TO SYNTHES!ZER 
TERM 'E DS5 

(SEE SHEET 2) "ONITOR LAMP 

INPUT TO 5V REG 0 
TO SYNTHES1,ZER + C 7 6  

TERM ' A  A iOOUF 
( Y E  SHEET 21 
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SECTION VI 

SCHEMATIC DIAGRAMS 

TAG€ CONTROLLED OSCILLATOR 

h 4  LOOP INPUT RZ(C0PPER) 
&3 LOOP INPUT R I  (TIN) 
+2 LOOP SHIELD 

I SENSE ANTENNA 
-12 4 7% SWITCHING, PHASE I 
1 8  47% SWITCHING, PHASE 2 

+I4 HEADSET ( 5 0 0 A l  
I 

+9 GROUND 
I 
I 
1 
I 
I 
I 

1.16 AOF SWSO SIGNAL OttTWT 

I 
I 
I 

+7 SPARE 

+ll *RE 

A 1 5  DC IN 

-!+5 OPTIONAL AUDIO AMP A + 
+13 SERVO DC OUTPUT 

+I0 SERVO DC OUTPUT 

I.B. 2012B 

TUNING BUS SYNTHESIZER NPUl 
FROM SYN.-IZER FROM SYNT+SlZER 

TERM F TERM '0 
(SEE SHEET 2) (SEE SHEET 2) 

NOTES 

L THIS DRAWING NOT COMPLETE WITHOUT 
SYNTHESIZER SCHEMATIC, SHEET 2 OF THIS DWWING. 

2. ALL BAN0 SWITCHES SHOWN IN BAND 1 POSITION (200-400  KHZ). 

3. UNLESS OlHEfWISE SPECIFIED ALL RESISTANCE VALUES 
ARE IN  OHMS, V ~ W  ? 10 yo ALL VAL- SHOWN AS 
1 / 4 ~  ARE + 5 % .  

4. UNLESS OTHERWISE SPECIFIED ALL CAPACITANCE VALUES 
ARE I N  PICOFARADS. 

3 REFER TO INSTRUCTION MANUAL' FOR ADJUSTMENT. 

6 SLECTED WUE. USE SAME \AWE FCR RE4ACEMENi. 

201F ADF Receiver,  Schematic Diagram 
(Issue E) 

Figure 6-1 (Sheet 1 of 2) 

Bendix Avionics Division 
6-5a/6-61 

Revised Dee/% 
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LOOP AMP 1 BAL. MOD. 

I 

140.0 KHZ I F  AM!? 
T 4 T5 

I I I '  I I I I 

S O  INPUT 
FROM SYNTHESIZER 

TERM O' 
(SEE SHEET 2) 
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RF AMP. I MIXER IF TES? 
I I40KHZ 

VOLTAGl 

BFO CONTROL 
TO SYNTHESIZER 

TERM %' 
(SEE SHEET 2) 

-- - 
'*'Iv * %TION? 

$OFF, ADF, REC, SF0 

t s n  SHEET 2 )  Mmlm - 
INPUT TO 5V REG 
TO SYNlNSlZER 

TERM 'A' 
(SOE S-uzT 2) 
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SECTION VI 

SCHEMATIC DIAGRAMS 

E CONTROLLED OSCILLATOR 

3 4  LOOP INPUT R2 (COPPER1 
33 LOOP INPUT R I  (TIN1 
,2 LOOP SHIELD 

3 I SENSE ANTENNA 
312 4 7 %  SWITCHING, PHASE I 
$ 8  47% SWITCHING, PHASE 2 

$14 HEADSET 1 5 0 0 A )  

>9 GROUND 

$16 ADF SERVO SIGNAL OUTPUT 

>7 TUNING METER 

11 I SPARE 

315 DC IN 

$5 OPTIONAL AUDIO AMP A + 
+I3 SERVO DC GUTPUT 

310 SERVO DC OUTPUT 

7 

TUNING BUS SYNTHESIZER INPUT 
FROM SYNTHESIZER FROM SYNTHESIZER 

TERM 'F TERM 'B 
(SEE SHEET 2 )  (SEE SHEET 2)  

NOTES 

I. THIS DRAWING NOT COMPLETE WITHOUT LATEST ISSUE OF 
SYNTHESIZER SCHEMATIC, SHEET 2 OF THlS DR/)WING. 

2. ALL BAND SWITCHES SHOWN IN BAND 1 POSITION ( 2 0 0 - 4 0 0  KH 

3. UNLESS OTHERWISE SPECIFIED ALL RESISTANCE VALUES 
ARE I N  OHMS, I /ZW 2 10%. ALL VALUES SHOWN AS 
1 / 4 ~  ARE & 5 % .  

4. UNLESS. OTHERWISE SPECIFIED ALL CAPACliANCE VALUES 
ARE I N  PICOFARADS . 
REFER TO INSTRUCTION MANUAL FOR ADJUSTMENT. 

6 YLECTED VALUE. USE SAME VAL'LJE FCR REPLACEMENT. 

3 6 OlAL LAMPS 

7ATION 

h 
201F ADF Receiver, Schematic Diagram 

(Issue T)  
Figure 6-1 (Sheet 1 of 2) 

I . B .  2012B 
Benclix A\-ionics Division 

6-5b/Ci-( 
Revised ~ u g / ' i  
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UNUSED GATES +- 

COUNTER BOARD I N W T  BUFFER - 
a2 ,H 

I 

CLOCK - OFFSET BOARD 

REGULATOR - DETECTOR BOARD ITYP!VIL 

FOR AL 

TRUTH TABLES - 

PIN ARRANGELlENT 
.L 1 0 - 9 2  TR4NSISTORS 
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OFFSET DATA SELECTION 

ICO KHZ 
SWITCH MODULE 

GND C 
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SECTION VI 

SCHEMATIC DIAGRAMS 

PHASE DETECTOR 

1.8 5 VDC 

R22 I.OUF 

LOCK DETECTOR 

+9.IV 

TP7 

TO ALL 

425 R27 R32 

TUNING BUS 

VALUE 
Uom NOU) 

\ 

TO MONITOR 
LAMP 

5 VOLT REGULATOR 

ALL 
POINTS 

lUOTES 

I. A W  100 TO ALL CIRCUIT SYMBOL MJMBERS 

2. ALL RESISTANCE VALUES ARE IN OHMS. 1/4W, ' 
3. ALL CXPACITANCE VALUES ARE IN PICAFARADS 

UNLESS OTHERWISE SPECIFIED. 

4. 0 INDICATES TERMINAL LETTER FROM SHEET I 

a REFER lU INSTRUCTION MANUAL FOR ADJUSTMEN 

I .B.  2012B 

201F ADF Receiver,  Schematic Diagram 
(Issues A through C) 

Figure 6-1 (Sheet 2 of 2) 

Bendix Avionics Division 
6-7a/6-8a 

Revised ~ e c /  72 
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UNUSED GATES 

COUNTER BOARD 

FROM VCO 
R15 

CLOCK - OFFSET BOARD 

TRUTH TABLES I K& 
SWITCH 
MODULE REGULATOR - DETECTOR BOARD LTYPlaL 

PIN ARR*NmT 
FOR ALL TO-92 TRANSISTORS 
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I 

OUT-OF-L 

I 

OFFSET DATA SELECTION 

100 KHZ 
SWITCH MODULE 

GND .a- 
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SECTION VI 

SCHEMATIC DIAGRAMS 

PHASE DETECTOR 

+ 9.1 V  

T P l O l  
g + e . n v  2 5 %  R,:6 

TO ALL 
" ce .2~  POINTS 

.OCK DETECTOR 

TO MONITOR Lv= NOE 

5 VOLT REGULATOR 

3 9 0  

IOK 

TO ALL 
b5V POINTS 

TO ALL 
GND POINTS 

NOTES 

I. A W  100 TO ALL CIRCUIT SYMBOL NUMBERS 

EXCEPT TEST POINTS. 

2. ALL RESISTWCE VALUES ARE IN OH%. 1 / 4 ~ ,  5 '  

3. ALL CAPACITANCE VALUES ARE I N  PICOFARADS, 
L'NLESS OTHERWISE SPECIFIED. 

4. @ INDICATES TERMINAL LETTER FROM SHEET I. 

a REFER RJ INSTRVCTION MANUAL FOR ADJUSTMENT 

I . B .  2012B 

201F ADF Rece iver ,  Schematic Diagram 
(Issue E )  

F igure  6-1 (Sheet 2 of 2)  

Bendix Avionics Division 
6-7b/6-8b 

Revised  ~ e c / 7 2  
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0 
COUNTER BOARD 

CLOCK - OFFSET BOARD 

' UNUSED GATES * 

TRUTH TABLES 

u 

INPUT BUFFER 

REGULATOR - DETECTOR BOARD LTm 
PIN UI(U*(DM 

FOR ALL TO-92 TRANSISTORS 
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1.000 K H z  CLOCK BFO SWITCH 

\ r--- 
R 4 

2200 - + 7 . 5 ~  
U12A +5v 

FROM FROM PANEL 
FUNCTION SWITCH 

OUT-OF-  LOCK D ,  

7 

7 

+I2 NO..-- 

220pH 

R48 
IOK 

100 K H z  
SWITCH MODULE 

GNO - 
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SECTION VI 

SCHEMATIC DIAGRAMS 

PHASE DETECTOR 

TO ALL 
7.5V W I N F  

TUNING BUS 
TO VCO BOAR0 

WARNING 
- 

ITECTOR 

v This manual which you have requested is fumisbd 
TO MONITOR for general lnlormatlon PuxposeS only- Service S SEE NOTE 4 bulletlnrr wbch supplement lbis manual ale only 

furnished to Bendix authorized FAA Q P P ~ Q V ~ ~  

QII ELWY repair stations. DO NOT USE THIS MANUAL FOR- 
EFFECTUATING REPAIRS OF THE EQuvMEm. 

2N2270 

NOTES 

I. ADO 100 TO ALL CIRCUIT SYMBOL WMBERS, EXCEPT 
TEST PDINTS. 

5 VOLT REGULATOR 2- ALL RESISTANCE VALUES ARE IN OHMS, I / ~ w ,  596, 

A 3. ALL CAPACITANCE VALUES ARE IN PICOFARADS, 
TPm9 \ UNLESS OTHERWISE SPECIFIED. 

@+SV?O.IO 
TO ALL 4. @ INDICATES TERMINAL LETTER SHEET 1. 

"+v POINTS REFER W.JSTRUCTION W U A L  FCR A D J ( J S ~ N T .  

R57 22 UF 

::C22 
OJUF 

- 

TO ALL ' GND WlNTS 

I.B.  2012B 

201F ADF Receiver, Schematic Diagram 
(1ssue H) 

Figure 6-1 (Sheet 2 of 2) 

Bendix Avionics Division 6 - 7 ~ / 6 - 8 ~  
Revised 0ct/73 
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SECTION VI 

SCHEMATIC DIAGRAMS 

201F ADF Receiver, Wiring Diagram 
Figure 6-2 
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SECTION VI 

SCHEMATIC DIAGRAMS 
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SECTION VI 

SCHEMATIC DIAGRAM 

AMPLIFIER 

A01 SERVO SIGNAL INPUT 

. 47- SWITCHING VOLlAGe 

RESOLVER OUTPUT 

J 2 

I 
L - - - - -  

02 
7-------- 

RtSOLVLR INPUT 
ar R t s o w t a  / / 

/ 
/ 

I RLIlOTL INDICATORS I I 1  

MODEL 551 8 ONLY 

THE VOLTAOL CHIHSE iROU 14V TO 28V OPERATION IS 
ACUIMPLISRLD OV A WITCH IY THE RLCLIVLR. m A a6 ~ s A ~ I @ )  ARE 

2. ALL C*#ACITANCE VALUES ARC IN  MICROFARADS. a FOR NILRBLIICY OPSRLTIQII uns anlr YAV sr ~ ~ Y ~ C C T E D  
70  PXTlRUAL BRY Wlh BATVERYL. I. ALL RLSISTANCL VALUES *at IY OWMI, t l o r ,  1 1 4 ~ .  

551A/551~ Servo Amplifier-Indicator, Schematic Diagram 
Qssues A through T) 

Figure 6-3 

I. B. 2QPBB Bendix Avionics Division 6-13a/6-14a 
Revised ~ e c / 7 6  
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MOTOR CONTROL 

I 
I 
I 

OSCILLATOR 1 
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SECTION VI 

SCHEMATIC DIAGRAMS 

SERVO I 4  VDC 

INPUT Q 
SERVO 28 VDC 

INPUT@ 

ADF SERVO 
S IGNAL  INPUT 

VOLTAGE OUTPUT 

- - - - - - - - - - - - - 
NOTES: 

I. UNLESS OTHERWISE SPEClFl  
AND RESISTORS ARE 1/4W. 

" xDC 'OLTAGE 
MEASUREMEW 

AC VOLTAGE 

MEASUREMENT CONDITIONS 

DC INPUT - I 4 V D C  

REFER TO MP 

@ SELECTION OF 14 VDC OR 28 \ 

551A/551B Servo Amplifier-Indicator, Schematic Diagram 
(Issue Z )  

Figure 6-3 

I.B. 2012B 
Bendix Avionics Division 

6-13b/6-14b 
Revised ~ u ~ / 7 5  
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MOTOR CONTROL 
A 

\ 

CAPACITANCE I S  INNF. RESISTPNCE I S  I N O H M S ,  MODEL 5 5 l A  SERVO A M P L I F I E R  INDICATOR: 
FOR INSTRUMENT PANEL MOUNTING. 

AADE W I T H  A V T V M  MODEL 5518 REMOTE SERVO AMPLIFIER:  
FOR REMOTE MOUNTING.  

: A S  FOLLOWS: M A Y  BE USED TO D R I V E  INSTRUMENT 
PANEL MOUNTED INDICATORS.  

METER 
ON; FOR OFF-NULL CONDITION.  
[ENANCE SECTION OF MANUAL.  

OPERATION I S  PERFORMED BY A S W I T C H  I N  THE RECEIVER. 
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SECTION VI 

SCHEMATIC DIAGRAMS 

SUMMARY OF CHANGES TO 
551E SERVO AMPLIFIER-INDICATOR, SCHEMATIC DIAGRAM 

DRAWING NO. 406061  

DESCRIPTION OF CHANGE 

Changes made prior  to release. 

Transistors  Q9, Q10 and associated switching circuitry added 
fo r  new type motor (Bl). 

Changed reference designator of 4700 ohm res is tor  f rom R27 
to R29. Changed value of C2 from 1 K to 1000. Change to 
correct  drawing e r r o r s  only. 

Changed Q5 and Q6 from SA319 to 2N1193. Matched P a i r  
(SA319) not needed with new type motor (Bl). 

Changed value of R25 from 20 ohms to  40 ohms to increase 
adjustment range. 

Changed value of R8 from 470 ohms to 1000 ohms. Changed 
type number of Q1 from 2N1304 to  2N2222A. Changes made 
to improve high temperature operation. 

Illustration redrawn. 

EFFECT l V l T  
UNIT S/N 

Par t  of Figure 6-5 
I. B. 2012B 55 1E Servo Amplifier-Indicator, Schematic Diagram 6-15/6-16 
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SECTION VI 

SCHEMATIC DIAGRAM 
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55 1E Servo Amplifier-Indicator, Schematic Diagram 
Diagram (Issues A through C ) 

Figure 6- 5 
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MOTOR CONTROL 
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OSCILLATOR 

WARNING 

This manual which you have requested is furnished 
for general ~nlormation pulposes only. Service 
bulletins whch supplement thas manual are only 
furnished l o  Bendix authorized FAA approved 
repair stations. DO NOT USE THiS MANUAL FOB 
EFFECTUATING REPAIRS OF THE EQUIPMEN?'. 

:HRO DESIGNATIONS ARE STANDARD PER ARlNC 
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SEC TION VI 

SCHEMATIC DIAGRAMS 

SERVO l4VDC 2 

~NWr Q 
SERM 28 VDC 

lNPUTQ 

ADF SERVO 7 
SIGNAL INPUT 

GROUND 5 

47 Hz SWITCHING 
VOLTAGE OUTPUT 

RESOLVER OUTPUT 

82 
CLR RF RESOLVER 

L--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
I NOTES: 

INWT I I. UNLESS OTHERWISE SPECtFi 
I AND RES ISTORT ARE 114%'. 
I 
I 2. \DC VOLTAGE MUSURmg 

PI0 JI I AC VOLTAGE 
I 
I MEAStJRFMFNT MNOlT ION 
I DC INPUT - I4 VDC 
I 
I 

FUNCTLOM - ADF 
RECEIKR INPUT - 1% 

REMOTE 
INDICATORS 

TRANSMIlfER 

I .B.  2012B 

551E Servo Amplifier-Indicator, Schematic Diagram 
(Issue J) 

Figure 6-5 

Bendix Avionics Division 
6-17a/6-18a 
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MOTOR CONTROL 
A 

APACITANCE I S  I N  VF. RESISTANCE I S  I N  OHMS. 

DE WITH A VTVPl 

TER 
U: FOR OFF-NULL CONDITION 
i lANCE SECTION OF M A N U A L  

P E R A T I O N  I S  PERFORMED BY A SWITCH I N  THE RECElVEn 

MODEL 551E REMOTE SERVO AMPLIFIER:  
FOR INSTRUMENT PANEL MOUNTING.  
M A Y  BE USED TO DRIVE INSTRUMENT 
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SECTION VI 

SCHEMATIC DIAGRAMS 

SUMMARY OF CHANGES TO 
55 1RL SERVO AM PLIFIER-INDICATOR, SCHEMA TIC DIAGRAM 

DRAWING NO. 4000243 

Par t  of Figure 6-6 
I. B. 2012B 551RL Servo Amplifier-Indicator, Schematic Diagram 6-19/6-20 

Revised ~ u ~ / 7 5  

0 
l- 
a e: 
0 -  
cn ll 

B 

D 

E 

F 

G 

DESCRIPTION OF CHANGE 

Transistors Q9, Q10 and associated switching circuitry added 
for  new type motor (Bl).  

Changed reference designator of 4700 ohm res is tor  R27 to 
R29. Changed value of C2 from 1K to 1000. Changes made 
to  correct  drawing e r ro r s .  

ChangedQ5andQ6fromSA319t02N1193. Matchedpair 
(SA319) not needed with new type motor @I).  

Changed value of R25 from 20 ohms to 40 ohms to  increase 
adjustment range. 

Changed value of R8 from 470 ohms to 1000 ohms. Changed 
type number of Q1 from 2N1304 to 2N2222A. Changes made 
to improve high temperature operation. 

Illustration redrawn. 
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SECTION VI 

R14 
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NOTES 
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THE 14/28 VOLT CONVERSION IS MADE INTERNALLY FOR THE LIGHTING, AND EXTERNALLY WlTH A SWITCH IN THE f 
FOR 14V LIGHTING, JUMPER PlNS I t 2  AND PlNS 3 6 4  OF TB7 
FOR 28V LIGHTING. JUMPER PlNS 2t3 OF TB7 
05 4 06 ARE USED AND REPLACED AS MATCHED PPIR ONLY. 

\g EGz MEASUREMENl3 MADE WITH A VTVM 
MEASUREMEMENT CONDITIONS: 

DC INPUT-14VDC 
FUNCTICN- ADF 
RECEIVER INPUT-IOONIMETER 
POINTER-AT NUCL WSITION; FOR OFF -NULL CONDITION REFER TO MAINTENANCE SECTION I 

I.B. 2012B 

551RL Servo Amplifier-Indicator, Schematic Diagram 1 
(Issue A) 

Figure 6-6 
1 
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Bendix Avionics Division 6-19a/6-20a 1 
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MOTOR CONTROL 

OR T H E  CIRCUITRY. 

MANUAL. 
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SECTION VI 

SCHEMATIC DIAGRAMS 
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MEASUREMfNT CONDITIONS ARE 
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FUNCTION - ADF 
RECEIVER INPUT - IOOuVIN 
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REFER TO MAINTI 

@ SELECTION OF 14 VDC OR 28 VDC 
EXCEPT FOR LIGHTING. 
FOR I4VDC LIGHTING. JUMPER P 

P I N  I TO P I N  2 A N D  P I N 3 P  
FOR B V D C  LIGHTING. JUMPER T 

551RL Servo Amplifier-Indicator, Schematic Diagram 
(Issue G) 

Figure  6-6 

Bendix Avionics Division 
6-19b16-20b 

Revised ~ u g / 7 5  

Document is protected
Not for re-sale
For informational use
only



MOTOR CONTROI 

hCITANCE I S  INyF .  RESISTANCE I S  I N  OHMS. 

W lTH A V N M  

3R OFF-NULL CONDITION. 
CE SECTION OF MANUAL 

!ATION I S  PERFORMED BY A SWITCH I N  THE RECEIVER, 

ON 788 AS FOLLOWS: 
1 4. 
N Z T O T B B P I N  3. 

- 
This manual which you have requested is furnished 
for genera; miormation purposes only. Service 
bulletins wbch supplement this manual are onlp 
furnished 10 Bendix authorized FAA approved 
repair stations. DO NOT USE THIS MANUAL FOB 
EFFECTUATING REPAIRS OF THE EQUWMENT. 
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