


SECTION 1

THEORY OF OPERATION AND SCHEMATICS

THE A-30 ALTITUDE ENCODER IS COMPRISED OF TWO BOARD ASSEMBLIES. THE A
BOARD CONSISTS OF THE SYSTEM POWER SUPPLY, A TO D CONVERSION, BINARYITO
GRAY CODE CONVERSION AND DEVICE INTERFACE CIRCUITS. ‘

THE ANALOG BOARD ASSEMBLY CONSISTS OF A PRESSURE TRANSDUCER, SIG
CONDITIONING, AND TEMPERATURE CONTROL CIRCUITS.

BELOW IS A SIMPLIFIED BLOCK DIAGRAM OF THE MAJOR CIRCUITS
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ANALOG BOARD MAIN BOARD

POWER SUPPLY [

INPUT POWER (10-32 VOLTS DC) IS REGULATED BY VR1 (LM7805) TO SUPPLY +5 ¥
MAIN BOARD POWER. CAPACITORS C8 AND C10 PROVIDE FILTERING ON THE |

LINE. R25 AND D3 PROVIDE OVER VOLTAGE PROTECTION. D2 PROVIDES REVER
POLARITY PROTECTION. C8 PROVIDES FILTERING ON THE 5 VOLT SIDE. IC3 IS‘| f
ICL7880 VOLTAGE CONVERTER WHICH SUPPLIES A -5 VOLTS. C8 AND C7 ARE P‘ MP

CAPACITORS USED BY THE 7660. |

TRANSDUCER

THE TRANSDUCER IS AN ABSOLUTE TYPE PIEZORISTIVE STRAIN GAGE. A VACHUM
REFERENCE IS PROVIDED WITHIN THE TRANSDUCER. ITS OUTPUT VOLTAGE 1|
DIRECTLY PROPORTIONAL TO THE APPLIED PRESSURE. THE OUTPUT VOLTAGE AT
PINS 4-2 IS ONE HALF THE APPLIED VOLTAGE AT PINS 1-3. |
|
ANALOG SIGNAL CONDITIONING Jf

THREE SECTIONS OF THE QUAD OP AMP (TL084) ALONG WITH RESISTORS R1,
R8, R10 AND R11 PROVIDE AMPLIFICATION OF THE DIFFERENTIAL VOLTAGE l
PRODUCED AT PINS 2 AND 4 OF THE TRANSDUCER AND PROVIDE A SINGLE ENDED

OUTPUT AT PIN 8 OF THE INTERFACE CABLE AT THE MAIN BOARD (TP1). R7 SJ TS THE

GAIN.
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TEMPERATURE CONTROL

THE ANALOG BOARD ASSEMBLY IS CONTAINED WITHIN A EPS FOAM HOUSING AND IS
TEMPERATURE CONTROLLED BY A BRIDGE CIRCUIT COMPRISED OF R3, R4, RS, TM1,
AND D1. THE THERMISTOR TM1 PROVIDES THE TEMPERATURE SENSITIVE ELEMENT
OF THE BRIDGE. ONE SECTION OF THE TL084 QUAD OP AMP AND R2 PROVIDE

"~ "AMPLIFICATION AND CONTROL TRANSISTOR T1 (TIP31C) WHICH IS USED AS THE

HEATER ELEMENT. TRANSISTORS T11 AND T12 ON THE MAIN BOARD ALONG WITH
RESISTORS R22, R23, R24, R13 PROVIDE A DISABLE CIRCUIT WHICH PULLS PIN 18 AND
19 OF THE 7109 A TO D CONVERTER LOW WHEN THE TEMPERATURE CIRCUIT
REACHES PROPER TEMPERATURE. THIS CONTROL IS PROVIDED VIA PIN 7 OF THE
INTERCONNECT CABLE AT THE MAIN BOARD.

ANALOG TO DIGITAL CONVERSION

THE ANALOG VOLTAGE IS CONVERTED TO A BINARY CODE BY 1C2 (CPL71098) WHICH IS
A DUEL SLOPE INTEGRATING TYPE ANALOG TO DIGITAL CONVERTER. A REFERENCE
VOLTAGE IS PROVIDED AT PIN 38 OF THE 7109 BY RESISTORS R14 AND R15. AN
OFFSET VOLTAGE IS SUPPLIED TO PIN 34 OF THE 7109 BY RESISTORS R19, R21, AND
VARIABLE RESISTOR R26 WHICH PROVIDES FOR OFFSET ADJUSTMENT (HIGH
ADJUSTMENT). RESISTORS R18, R20 AND VARIABLE RESISTOR R27 PROVIDE FOR
SPAN ADJUSTMENT OF THE ANALOG INPUT VOLTAGE (LOW ADJUSTMENT).
CAPACITOR C4 AND RESISTOR R17 PROVIDE AN RC EXTERNAL OSCILLATOR FOR THE
7109. C11S THE 7109 EXTERNAL REFERENCE CAPACITOR. C5 AND R16 ARE USED IN
THE INTEGRATOR CIRCUIT. C3 IS THE AUTO ZERO CAPACITOR.

CODE CONVERSION

THE BINARY CODE GENERATED BY THE 7109 |S CONVERTED TO THE REQUIRED ICAO
PRESSURE ALTITUDE TRANSMISSION CODE BY IC1 WHICH IS A FACTORY
PROGRAMMED 2716 2K EPROM. THE NINTH BIT (A1) IS GENERATED DIRECTLY BY THE
MOST SIGNIFICANT BIT OF THE 7109 CONVERTER TRANSISTOR T9 IS USED FOR LOGIC
INVERSION, T10 BEING THE A1 DRIVER.

DEVICE INTERFACE

THE OQUTPUT OF THE EPROM AND A TO D IS INTERFACED WITH TRANSPONDERS AND
OTHER DEVICES BY MEANS OF TRANSISTORS T1 THROUGH T8 AND T10.. THESE ARE
2N4402 NPN DEVICES IN AN OPEN COLLECTOR CONFIGURATION. PIN 6 OF THE
INTERFACE JACK PROVIDES FOR HANDSHAKE CONTROL WHEN REQUIRED BY THE
INTERFACE DEVICE. HANDSHAKE IS ACCOMPLISHED BY PULLING PIN 20 OF THE 7109
AND PIN 18 OF THE 2716 LOW. OVER VOLTAGE PROTECTION IS PROVIDED ON THIS
LINE BY DIODE D1 AND RESISTOR R12. WHEN THIS LINE IS PULLED LOW OUTPUT
FROM THE ENCODER IS ENABLED.
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A-30 ENCODER

REV# DATE AV

MAIN BOARD

1 03/01/89

CHANGE FROM 15 TURN POT TO 26 TURN POT
BEGINNING BERIAL NUMBER 10025,

hox TECHNOLOGIES
INC

A TO D CONVERSION

440 W. JULIAN S8T.

SCHEMATIC

SAN JOSE, CA 985110

DRAWING A-30A-2

ORAWN BY M.A.

DATE 02/16/87
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A-30 ENCODER REV® | DATE CHANGE J1 GENDER FROM FEMALE TO MALE
TECHNOLOGIES
MALN BOARD ] 04/30/86| BEGINNING WITH S8ERIAL NUMBER 2400. hn | NG
CODE CONVERSION ' 2 08/14/88] PIN 14 SPARE A+ INPUT BEQINNING S8/N 4400 440 W. JULIAN ST.
DEVICE INTERFACE 8AN JOSE, CA 85110
SCHEMATIC
DRAWING A-30A-3
DATE 02/16/87 DRAWN BY M.A.
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A-300

T1 THROUGH T12
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RZ2

R23

R24

R26, R27

SECTION 2

PARTS LIST

ELECTRICAL COMPONENTS MAIN BOARD

DESCRIPTION

MAIN BOARD COMPLETE (LESSIC1 & IC2)
2N4402 NPN TRANSISTOR TO-92 PACKAGE
1/4 WATT METAL FILM 10KQ RESISTOR 5% -
1/4 WATT METAL FILM 3.3KQ RESISTOR 5%
1/4 WATT METAL FILM 5.6KQ RESISTOR 5%
1/4 WATT METAL FILM 2.7KQ2 RESISTOR 5%
1/4 WATT METAL FILM 10KQ RESISTOR 5%
1/4 WATT METAL FILM 332KQ RESISTOR 1%
1/4 WATT METAL FILM 10KQ RESISTOR 1%
1/4 WATT METAL FILM 22KQ RESISTCR 5%
1/4 WATT METAL FILM 100KQ RESISTOR 5%

1/4 WATT METAL FILM 9.1 OR 5.1KQ RESISTOR 5%

1/4 WATT METAL FiLM 10KQQ RESISTOR 5%
1/4 WATT METAL FILM 47K RESISTOR 5%
1/4 WATT METAL FILM 27KQ RESISTOR 5%
1/4 WATT METAL FILM 56K RESISTOR 5%
172 WATT METAL FILM 221 RESISTOR 5%
1 WATT 25 TURN POT 10Kk} .

1.0uf 16V POLYCARBONATE CAPACITOR
ASuf16V POLYCARBONATE CAPACITOR
33uF 16V POLYCARBONATE CAPACITOR
68pf SILVER MICA 5%

22uf 18V ELECTROLYTIC CAPACITOR

47uf 16V ELECTROLYTIC CAPACITOR

01pf 50V CERAMIC DISK CAPACITOR
IN4733A 5.1V 1 WATT ZENER DIODE
1N4403 DIODE

1NS364A 33V SW ZENER DIODE

7805 1 AMP POSITIVE REGULATOR T0-220 PACKAGE 1,2

2716 EPROM 450 NS (FACTORY PROGRAMMED)

ICL7109CPL A TO D CONVERTER
ICL7660CPA VOLTAGE CONVERTER
15 PIN DP CONNECTOR GOLD PLATED
10 PIN HEADER GOLD PLATED

ELECTRICAL COMPONENTS ANALOG BOARD

DESCRIPTION

ANALOG BOARD COMPLETE

1/4 WATT METAL FILM 12.1KQ RESISTOR 1%
1/4 WATT METAL FILM 220K RESISTOR 1%
1/4 WATT METAL FILM 4.02KQ RESISTOR 1%
1/4 WATT METAL FILM 10KQ RESISTOR 1%
1/4 WATT METAL FILM 6.04KQ RESISTOR 1%
1/4 WATT METAL FILM 121KQ RESISTOR 1%
1/2WATT METAL FILM 11Q RESISTOR 5%
THERMISTOR DALE 7C2002 10%

IN4148 DIODE

TIP31C TRANSISTOR TO-220 PACKAGE
TLOB4CN QUAD OP AMP

MONOROLA MPX100AS TRANSDUCER
CABLE ASSEMBLY

ACKPART# QTY |IPRICE

A-300 1
AIMT 1EA |J] $1.50
A3MR1 1EA }] 50.50
A3MR10 1 $0.50
A3MR11 1 $0.50
A3MR12 1 [J|sos0
A3MR13 1 $0.50
A3MR14 1 $0.50
A3MR15 1 $0.50
A3MR16 1 $0.50

© AIMR17 1 $0.50
A3MR18 1 $0.50
A3MR19 1 $0.50
AMRZ2 1 $0.50
A3MR23 1 $0.50
A3MR24 1 $0.50
A3MR25 1 $0.50
A3MR26 1 $4.25
A3MC1 1 $7.50
AIMC2 1 $4.75
AMC3 1 $6.50
A3MC4 1 $2.25
AIMCE 1 $2.50
AIMCS 1 $3.50
A3MC10 1 $1.50
A3MD1 1 $2.50
A3MD2 1 $2.25
A3MD3 1 ||{s650
AIMVR1 1 |ises0
A3MIC1 1 Js12.00
A3MIC2 1 |J$15.00
A3MIC3 1 $7.50
A3M1 1 $8.50
A3MJ2 1 $3.50
ACKPART# QTY Ece
A-330P 1 .00
A3AR1 1EA  ]$0.50

A3AR2 1 $0.50
A3AR3 1 15050
A3AR4 1 $0.50
A3AR7 1 $0.50
A3AR1 1EA  [[s0.50
A3AR12 1 $1.00
- ASATM 1 $3.50
A3AD1 1 182.00
A3AT1 1 $5.00
A3AIC1 1 $6.50
A3ATD1 1 00
A-30P1 1 $5.50
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MECHANICAL COMPONENTS
PART DESCRIPTION NOTES ACKPART# QTY PRICE
A-30D TOP COVER A-30D 1 $12.50
A-30C BASE CASTING A-30C 1 $17.50
A-30E MOUNTING TRAY (INCLUDES "T~ BOLT AND NUT) A-30E 1 $12.50
A-J0E1 TRAY NUT A-30E1 1 $2.50
A-30E2 T BOLT A-30E2 1 $2.00
- A-30N- -~ HEAT SINK . A-30N 1 $3.50
DF103C MICA INSULATOR RCA KH3477 24 DF103C 1 $0.75
DF378F INSULATING SHOULDER WASHER RCA KH3479 24 DF378F 3 $0.50
A-30N1 HEAT SINK AFFIXING SCREW 4-40 X 1/4 PAN HEAD A-30N1 1 $0.50
A-30N2 HEAT SINK AFFIXING SCREW FLAT WASHER #4 A-30N2 1 $0.50
A-30N3 HEAT SINK AFFIXING SCREW HEX NUT 4-40 A-30N3 1 $0.50
A-3001 MAIN BOARD ATTACHING SCREW 4-40 X 1/4 A-3001 2 $0.50
A-30D2 MAIN BOARD ATTACHING SCREW LOCK WASHER A-30D2 2 $0.25
A-3002 MAIN BOARD 15 PIN JACK SCREW 440 X 5/16 A-3002 2 $0.75
A-30D2 MAIN BOARD 15 PIN JACK SCREW LOCK WASHER A-30D2 2 $0.25
A-30D1 COVER SCREWS - A-30D1 4 $0.50
A-30D2 COVER SCREW LOCKWASHERS A-30D2 4 $0.25
A-30F FOAM COVER A-30F 1 $2.50
A-30P HEAT SPREADER A-30P 1 $7.50
A-30N1 HEAT SPREADER ATTACHING SCREW 4-40 X 1/4 A-30N1 1 $0.50
A-30N2 HEAT SPREADER ATTACHING HEX NUT 440 A-30N2 1 $0.50
A-30D2 HEAT SPREADER SPLIT LOCK WASHER 440 A-30D2 1 $0.25
MISCELLANEOUS PARTS
PART DESCRIPTION NOTES ACKPART# QTY PRICE
A-30Q INTERFACE CABLE ASSEMBLY 4 FOOT [] A-30Q 1 $10.50
A-30R1 ALTIMETER PLACARDS A-30R 4 $2.50
A-30R INSTALL HARDWARE KIT A-30R 1 $5.50
A-30IM INSTALLATION AND OPERATION MANUAL 6 A-30Im 1 $4.00
A-30SM SERVICE AND REPAIR MANUAL A-30SM $25.00
A-30-2 MOD 2 SERVICE KIT A-30-2 $2.25
A-30-3 MOD 3 SERVICE KIT A-30-3 $8.00
A-30M TSO NAME PLATE LABEL A-30M 1 NOTSOLD
NOTES:
1. COMPONENTS TO MEET THE FOLLOWING MINIMUM REQUIREMENTS:
® MIL-STD-1278 TEST METHODS FOR ELECTRICAL AND ELECTRONIC COMPONENTS
¢ MIL-STD-1276 LEADS FOR ELECTRONIC COMPONENTS
¢ FEDERAL SPECIFICATIONS QQ-S-571 TINNING/SOLDERING SPECIFICATIONS
& EIA STANDARDS FOR COLOR CODING

2. SUBSTITUTION OF INDUSTRY STANDARD DEVICES THAT MEET OR EXCEED THE ELECTRICAL
CHARACTERISTICS OF THE LISTED DEVICES ARE ACCEPTABLE.

3. TEMPERATURE CRITICAL COMPONENT ONLY POLYCARBONATE CAPACITORS MAY BE USED.

4. USED ON SERIAL NUMBER 23850 AND ABOVE OR PRIOR SERIAL NUMBERS THAT HAVE BEEN MCDIFIED TO
MOD 2 STANDARDS. o

§. RESISTOR R18 IS MATCHED TO ANALOG BOARD CHARACTERISTICS WHEN ORDERING PLEASE INDICATE
RESISTOR VALUE CF R18 ON THE MAIN BOARD.

6. PLEASE INDICATE SERIAL NUMBER WHEN ORDERING THESE PARTS.
MINIMUM ORDER $15.00 PRICES SUBJECT TO CHANGE MINIMUM SHIPPING CHARGE $3.00

NO RETURNS OF ELECTRICAL COMPONENTS A RESTOCK CHARGE OF 20% ON MECHANICAL PARTS
ALL ORDERS SHIPPED COD OR PREPAID ONLY WE ACCEPT VISA AND MASTER CHARGE

ORDER PHONE 408 287-8021 ORDER FAX 408 971-6879
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DRAWING A-30CP
DATE 02/16/87
DRAWN BY M.A.

g v « famlm e - B _




NOTE: FILL AREA BETWEEN

COPPER HEAT SPREADER
P/N A-30K : COPPER HEAT SPREADER AND
: TRANSDUCER WITH SILICON
- YRy o ——— ~ MEAT SINK COMPOUND.
e — £ USE HEAT SINK COMPOUND
—— "Q‘ — gy w— | - . v et Ll .
R4 10K ) ETWELENTE. DG

TLOB84CN

@/0 TIP31C
12.1K
i)
. 12.1K
R10

Tl AND HEAT SPREADER AND
BETWEEN HEAT SPREADER AND
PC BOARD. ALSO APPLY
COMPOUND BETWEEN HEAT
SPREADER AND TOP OF TLO®84.

ACK A-30B

goo@ogo
) ] [

11_OHMS_1/2W \\¥

WHEN REPLACING TRANSISTOR
T1 OR REPLACING COPPER
HEAT SPREADER P/N A-30K
DO NOT OVER TORAQUE
RETAINING SCREW. MAXIMUM
TORQUE 2 - 2.5 IN OZ.
APPLY NUT LOCK COMPOUND
TO THREADS.

K \

CABLE ASSEMBLY CB1

NOTE: CABLE ASSEMBLY CB1 DISCONTINUED.
BEGINNING WITH S/N 38568 A NEW CABLE
ASSEMBLY P/N A-30P1 1S USED. TO REPLACE
OLD STYLE ASSEMBLY WITH NEW CABLE ASSEMBLY
SEE SERVICE BULLETIN A-30-3.

11

A-30 ENCODER REV# | DATE
ANALOG BOARD 1 12/06/91

TECHNOLOQIES

INC

CB1 ASSEMBLY REPLACED WITH P/N. A-30P1
BEGINNING WITH SERIAL NUMBER 36568 bn

COMPONENT PLACEMENT

440 W. JULIAN ST.

DRAWING A-30CP1

BAN JOSE, CA 85110

DATE 02/16¢/87

DRAWN BY M.A.
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SECTION 3
SERVICE HISTORY AND MINOR MODIFICATIONS

THE A-30 BLIND ENCODER RECEIVED FAA TSO-C88a APPROVAL ON DECEMBER 4, 1987.
PRODUCTION COMMENCED THAT SAME MONTH. THE FIRST PRODUCTION UNITS
WERE SHIPPED IN JANUARY OF 1888. UNITS ARE CONSECUTIVELY NUMBERED
BEGINNING WITH SERIAL NUMBER 1001. UNTIL THE RELEASE OF THIS MANUAL NO
FIELD REPAIR OF THE UNIT WAS PERMITTED. ALL UNITS NEEDING SERVICE OR
REPAIR WERE REQUIRED TO BE RETURNED TO OUR MANUFACTURING FACILITY.
WITH THE RELEASE OF THIS MANUAL REPAIR OR MAINTENANCE MAY BE PERFORMED
BY APPROPRIATELY RATED AND EQUIPPED FACILITIES.

MOD 1
THE FIRST MINOR MODIFICATION, INITIATED ON APRIL 30, 1988, WAS A CHANGE IN

GENDER OF THE INTERFACE JACK (J1). THIS WAS A PRODUCTION LEVEL
MODIFICATION BEGINNING WITH SERIAL NUMBER 2400. FIELD MODIFICATION IS NOT

" ALLOWED. THE CHANGE CONSISTED OF CHANGING THE INTERFACE JACK (J1) FROM

A FEMALE TYPE TO A MALE TYPE. THE PURPOSE WAS TO MAKE THE ENCODER
DIRECTLY PIN COMPATIBLE WITH A NUMBER OF OTHER COMMONLY USED
ENCODERS. THE TSO LABEL iS FACTORY MARKED AS MOD 1 ON THESE UNITS.

MQD 2

THE SECOND MINOR MODIFICATION WAS INITIATED IN PRODUCTION BEGINNING WITH
SERIAL NUMBER 23850 ON SEPTEMBER 6, 1888. THIS MOD REMOVED THE CASE
GROUND PATH FROM THE ENCODER. FIELD EXPERIENCE INDICATED WHEN THE
ENCODER WAS CORRESPONDED WITH THE AIRCRAFT ALTIMETER ON THE BENCH
AND SUBSEQUENTLY INSTALLED IN THE AIRCRAFT A GROUND LOOP ERROR COULD
BE INTRODUCED INTO THE SYSTEM. WHEN THE GROUND POTENTIAL AT THE
MOUNTING LOCATION WAS SIGNIFICANTLY DIFFERENT FROM HARNESS GROUND
RETURN POTENTIAL, THE CHANGE IN POTENTIAL CREATED A SLIGHT CHANGE IN THE
REFERENCE VOLTAGE AT PIN 38 OF THE 7108 A TO D CONVERTER. SERVICE
BULLETIN A-30-1 DATED APRIL 10, 1889 ADDRESSED THIS PROBLEM. SERVICE
BULLETIN A-30-2 DATED NOVEMBER 11, 1889 ALLOWS FOR FIELD MODIFICATION OF
EXISTING OLDER UNITS WHEN REQUIRED.

MOD 3

THE THIRD MINOR MODIFICATION WAS INITIATED IN PRODUCTION BEGINNING WITH
SERIAL NUMBER 38568 ON DECEMBER 6, 1991. AS THE UNITS AGE, SERVICE HISTORY
HAS SHOWN THAT THE ORIGINAL RIBBON CABLE WHICH INTERFACES: THE MAIN
BOARD TO THE ANALOG BOARD CAN BE AFFECTED BY THERMAL CYCLING. THE
CABLE END THAT TERMINATES ON THE ANALOG BOARD IS THERMAL CYCLED FROM
AMBIENT TEMPERATURE TO APPROXIMATELY 170° FAHRENHEIT EACH TIME POWER IS
APPLIED TO THE UNIT. A NEW CABLE ASSEMBLY IS USED ON MOD 3 UNITS AND IS
SOLDERED DIRECTLY TO THE ANALOG BOARD REPLACING THE ORIGINAL
MECHANICAL CONNECTION. THE TERMINATING END OF THE CABLE USES
INDIVIDUALLY CRIMPED GOLD PLATED HIGH PRESSURE CONNECTORS FOR
IMPROVED RELIABILITY. SERVICE BULLETIN A-30-3 ALLOWS FOR FIELD MODIFICATION
OF EXISTING OLDER UNITS WHEN REQUIRED.

FACTORY REBUILD AND UPDATE SERVICE IS AVAILABLE FOR OLDER UNITS.
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SECTION 4
" MINIMUM TEST EQUIPMENT REQUIREMENTS

THE FOLLOWING MINIMUM EQUIPMENT IS REQUIRED FOR BASIC FUNCTION T

TING
DESCRIPTION

QUANTITY
1 ,

1

1

1

THE FOLLOWING MINIMUM TEST EQUIPMENT IS REQUIRED FOR TROUBLESH

QUANTITY
1

THE FOLLOWING MINIMUM TEST EQUIPMENT 1S REQUIRED FOR CALIBRAT

QUANTITY
1
1

1

THE FOLLOWING ADDITIONAL EQUIPMENT IS RECOMMENDED |F A SUBSTAN

NOTE 1:

.OF .0005 VOLT RESOLUTION 0.05% ACCURACY.

0 - 30 VOLT DC .5 AMP DUEL METERED POWER SUPPLY
V-’ACUUM./PRESSURE SOURCE
SENSITIVE ALTIMETER -1000 TO 20,000 FT.

CODE MCNITORING DEVICE (NOTE 1)

AND REPAIR
DESCRIPTION
0-30 VOLT DC .5 AMP DUEL METERED POWER SUPPLY
4 1/2 DIGIT DIGITAL VOLT METER MINIMUM 10MQ INPUT IMPEDA
ANALOG OSCILLOSCOPE 20MHz DC-COUPLED BANDWIDTH.
VACUUM/PRESSURE SOURCE

CODE MONITORING DEVICE WITH INDIVIDUAL BIT INDICATION (

DESCRIPTION
0-30 VOLT DC .5 AMP DUEL METERED POWER SUPPLY
CALIBRATED PITOT-STATIC TEST SET

CODE MONITORING DEVICE (NOTE 1)

AMOUNT OF REPAIR AND CALIBRATION IS ANTICIPATED.

4 1/2 DIGIT DIGITAL VOLT METER MINIMUM 10MQ INPUT IMPED
0.03% ACCURACY

I

N

1AL

NCE

PROGRAMMABLE DC PCWER SUPPLY -1 TO +1 VOLTS 5 MA CAP

BLE

SECTION 8 PAGE 25 SHOWS HOW TO FABRICATE A INEXPENSIVE BIT MONITORING

DEVICE OR HOW TO INTERFACE A DAVTRON® MODEL 630 FOR USE AS A MONITORING.
DEVICE. COMMERCIAL ENCODER TEST EQUIPMENT SUCH AS THE IFR® MODEL
ATC-6800A 1S RECOMMENDED FOR THESE TEST FUNCTIONS WHEN AVAILABLE.
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SECTION 5

BASIC FUNCTION TESTING

THE FOLLOWING PROCEDURES PROVIDE FOR BASIC FUNCTION TESTING OF THE
A-30 BIND ENCODER. THE PROCEDURE IS DESIGNED TO BE USED FOR SYSTEM
TROUBLESHOOTING TO VERIFY THE BASIC FUNCTIONING OF THE ENCODER. THIS

PROCEDURE DOES NOT PROVIDE FOR VERIFICATION OF ACCURACY OR

CALIBRATION. NO UNIT SHALL BE AUTHORIZED AS AIR WORTHY OR SUITABLE FOR
RETURN TO SERVICE SOLELY UPON THE BASIS OF THESE BASIC FUNCTION TESTS.

NOTE:

*ALTITUDE READOUT" WHEN USED IN THIS SECTION REFERS TO A CODE OR
ALTITUDE INDICATION ON THE CODE MONITORING EQUIPMENT BEING USED.

"BIT" REFERS TO A INDIVIDUAL INTERFACE LINE SUCH AS C2 A4 ETC.

CONNECT THE UNIT TO THE POWER SUPPLY, CODE MONITORING DEVICE
ALTIMETER AND VACUUM/PRESSURE SOURCE AS SHOWN BELOW.

0-80 VOLT
pC
POWER
SUPPLY -

VACUUM
PRESBURE
SOURCE

DATA LINES

A+ INPUT

STROBE

GROUND

.||”

ENCODER
UNDER
TEST

STATIC
PORT

CODE
MONITORI NG
EQUIPMENT

ALTITUDE
READOUT

<

CONTROL VALYVE

ALTIMETER
BET TO
29.982 IN Hg

CHECKING THE HEATER CIRCUIT AND CODE DISABLE CIRCUITS

1. SYSTEM PRESSURE SHOULD BE SET TO BETWEEN -400 TO +1000 FT FOR THIS
INITIAL TEST WITH THE ALTIMETER SET AT 29.92 IN Hg. APPLY 14 VOLTS OF INPUT
POWER TO THE UNIT AND OBSERVE THE CURRENT DRAW. CURRENT DRAW SHOULD

BE 300 TO 400 mA.

CONSTANT WITHIN +- 5% OF THE 14 VOLT VALUE.

2. ADJUST POWER SUPPLY TO 28 VOLTS CURRENT DRAW SHOULD REMAIN

3. LEAVE INPUT POWER AT 28 VOLTS AND OBSERVE CURRENT DRAW. CURRENT
SHOULD DROP OFF SHARPLY WHEN UNIT REACHES PROPER OPERATING
TEMPERATURE THEN STABILIZE TO 50 TO 100 mA WITHIN ONE MINUTE OF INITIAL

DROP OFF.

14




ALTITUDE READQUT INDICATES -1000 FT, THEN SLOWLY DECREASE PRESSURE

4. WHILE PERFORMING THE ABOVE FUNCTION TESTS THERE SHOULD BE NO

ALTITUDE READOUT UNTIL THE UNIT HAS WARMED UP AND THE CURRENT HAS |
DROPPED OFF. IF CURRENT DRAW IS LOW OR CODE IS PRESENT DURING WARN
THIS INDICATES A MALFUNCTION OF THE HEATER CIRCUIT OR DISABLE CIRCUIT.;

UP

5. AFTER WARM UP THE ALTITUDE CODE SHOULD BE PRESENT. REMOVE POWE
FROM THE UNIT FOR 1 MINUTE. THERE SHOULD BE NO ALTITUDE READOUT WHE
POWER IS REAPPLIED. AFTER 20 TO 40 SECONDS CODE OR ALTITUDE READO!
SHOULD REAPPEAR.

NOTE:

A CONTINUOUS C2 BIT OR -1000 FT INDICATION DURING WARM-UP MAY BE DUE

BADLY UN CALIBRATED ENCODER RATHER THAN HEATER CIRCUIT OR DISABLE |

CIRCUIT MALFUNCTION. JI
[

CHECKING ALTITUDE CODE AND HANDSHAKE LINE

1. AFTER PERFORMING THE ABOVE TESTS LEAVE POWER APPLIED TO THE UNI
INCREASE PRESSURE IN THE SYSTEM UNTIL ONLY THE C2 BIT IS ON OR THE

SYSTEM WHILE OBSERVING THE ALTITUDE READOUT, CONTINUE DECREASING’
PRESSURE UNTIL THE ALTITUDE READOUT INDICATES ABOVE 14,700 FT OR UNT|
BITS HAVE BEEN OBSERVED TO CYCLE ON AND OFF. ANY BIT WHICH IS ‘ I
CONTINUOUSLY ON OR OFF DURING THIS PRESSURE TRANSITION OR ANY ALTITJUDE
READOUT THAT BECOMES INVALID, COUNTS BACKWARD OR CHANGES IN A NO |
|
1
|

ALL

LINER MANOR INDICATES A MALFUNCTION.

2. WITH SYSTEM PRESSURE SET AT 6,000 TO 15,000 FT DISCONNECT THE
HANDSHAKE (STROBE) LINE FROM GROUND. THE ALTITUDE CODE SHOULD BE
DISABLED AND THEN ENABLED WHEN THE LINE 1S THEN AGAIN GROUNDED.

CHECKING FOR INTERNAL RIBBON CABLE MALFUNCTIONS

THE FOLLOWING PROCEDURE MAY BE USED TO VERIFY THE INTEGRITY OF THE
INTERNAL RIBBON CABLE ASSEMBLY.

1. WITH POWER APPLIED TO THE UNIT VENT THE SYSTEM PRESSURE TO j
ATMOSPHERIC PRESSURE. THE ALTITUDE READOUT SHOULD BE STEADY. IF THE

PRESSURE IS VERY NEAR A TRANSITION POINT, THE READOUT MAY CONTINUOW ISLY
FLUCTUATE 100 FT OR ONE BIT MAY CONTINUOUSLY FLUCTUATE. THIS IS NOR ’ I

2. PLACE THE UNIT ON A HARD SURFACE AND PLACE YOUR THUMBS ON THE TQP
COVER ON EACH SIDE OF THE TRANSDUCER PORT. PRESS FIRMLY DOWN ON
COVER AND FLEX IT DOWN. OBSERVE THE ALTITUDE READOUT IF IT CHANGES] I
SUDDENLY OR ERRATICALLY THIS INDICATES AN INTERNAL RIBBON CABLE PR BLEM.
IF THE ALTITUDE CHANGES JUST ONE TRANSITION POINT (100 FT) AND RETUR
ITS ORIGINAL READING WHEN THE CASE PRESSURE IS RELEASED, THIS IS NOR
AND DOES NOT INDICATE A MALFUNCTION.

16 _ | |
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SECTION 6
TROUBL_E SHOOTING AND REPAIR

THE FOLLOWING PROCEDURES PROVIDE FOR TROUBLE SHOOTING AND REPAIR OF
THE MODEL A-30 BLIND ENCODER. AFTER REPAIR THE UNIT MUST BE CALIBRATED AS
PER SECTION 6 BEFORE THE UNIT IS RETURNED TO SERVICE.

REMOVE TOP COVER FROM UNIT BEFORE PROCEEDING.
ALL WORK SHOULD BE PERFORMED AT A STATIC SAFE WORK STATION.

NOTE:
*ALTITUDE READOUT" WHEN USED IN THIS SECTION REFERS TO A CODE OR
ALTITUDE INDICATION ON THE CODE MONITORING EQUIPMENT BEING USED.

"BIT" REFERS TO A INDIVIDUAL INTERFACE LINE SUCH AS C2 A4 ETC.
"TP " UNLESS OTHERWISE NOTED REFER TO DRAWING A-30-CP ON PAGE 10

CONNECT THE UNIT TO THE POWER SUPPLY, CODE MONITORING DEVICE AND
ALTIMETER AND VACUUM/PRESSURE SOURCE AS SHOWN IN SECTION 6.

VOLTAGE TESTS BASIC POWER SUPPLY

1. WITH INPUT POWER SET TO 28 VOLTS MEASURE VOLTAGE AT POINTS SHOWN ON
DRAWING A-30CP PAGE 10. + 5V MAIN BOARD SUPPLY SHOULD BE +- .1 VOLT. THE -5
VOLT SUPPLY SHOULD MEASURE - 4.9 VOLTS +- .2 VOLTS. IF THE + 5 VOLT AND -5
VOLT SUPPLIES ARE OUT OF RANGE REPLACE VR1. IF THE - 5§ VOLT SUPPLY IS OUT
OF RANGE CHECK OR REPLACE IC3 AND PUMP CAPACITORS C8 AND C7.

CHECKING CURRENT DRAW

1. APPLY 14 VOLTS INPUT POWER TO THE UNIT AND OBSERVE THE CURRENT DRAW
CURRENT DRAW SHOULD BE BETWEEN 300 AND 400 mA.

2. INCREASE INPUT VOLTAGE TO 28 VOLTS. CURRENT DRAW SHOULD REMAIN
CONSTANT WITHIN +- 5% OF THE 14 VOLT VALUE.

IF CURRENT DRAW IS NORMAL OR LOW PROCEED TO THE HEATER CIRCUIT AND
CODE DISABLE SECTION.

IF THE CURRENT DRAW IS EXCESSIVE, DISCONNECT POWER AND UNPLUG THE
ANALOG BOARD ASSEMBLY FROM THE MAIN BOARD. REAPPLY POWER AND
OBSERVE CURRENT DRAW. .CURRENT DRAW SHOULD BE APPROXIMATELY 7 TO 12
mA. IF CURRENT DRAW IS IN EXCESS OF THIS RANGE LEAVE POWER APPLIED TO
BOARD FOR SEVERAL MINUTES THEN FEEL RESISTOR R25 IF THE RESISTOR APPEARS
TO BE HEATING UP REPLACE DIODE D3 AND RE-CHECK CURRENT DRAW. IF THE
OVER VOLTAGE PROTECTION CIRCUIT APPEARS OK, REMOVE THE 7109 A TO D AND
RECHECK, IF CURRENT DRAW IS STILL HIGH REMOVE THE EPROM AND RECHECK
CURRENT DRAW. REPLACE A TO D OR EPROM IF EITHER DEVICE CAUSES EXCESSIVE
CURRENT DRAW. :

IF CURRENT DRAW IS NORMAL ON MAIN BOARD REPLACE T1 ON ANALOG BOARD. TO
REPLACE T1 CUT FOAM COVER OFF OF THE ANALOG BOARD AND REMOVE T1. IF R12
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APPEARS TO BE DISCOLORED OR BURNT REPLACE R12. WHEN REPLACING T1

T1. CAUTION DO NOT OVER TIGHTEN RETAINING SCREW. SEE DRAWING A-30-Gf
PAGE 11 FOR TORQUE SPECIFICATIONS. INSTALL NEW FOAM COVER ON ANAL$

TOP COVER TO ASSIST IN LOCATING THE BOARD ASSEMBLY. USING A HOT GL ‘
PLACE A SMALL BEAD OF GLUE ARQUND THE PERIMETER OF THE FOAM COVE ,
PRESS THE TWO HALVES TOGETHER USE A WEIGHT TO HOLD THE ASSEMBLY
TOGETHER WHILE THE GLUE COOLS.

CHECKING THE HEATER CIRCUIT AND TEMPERATURE CONTROL CIRCUI

1. SYSTEM PRESSURE SHOULD BE SET TO BETWEEN -400 TO +1000 FT FOR TH
INITIAL TEST WITH THE ALTIMETER SET AT 29.92 IN Hg. 1 I

2. APPLY 28 VOLT INPUT POWER AND OBSERVE CURRENT DRAW. CURRENT SHOULD
DROP OFF SHARPLY WHEN UNIT REACHES PROPER OPERATING TEMPERATURI . THEN
STABILIZE TO 50 TO 100 mA WITHIN ONE MINUTE OF INITIAL DROP OFF. NORI

WARM UP TIME AT 28 VOLTS IS 2 TO 4 MINUTES WHEN STARTING WITH A COLD ] NIT
AT 70° FAHRENHEIT AMBIENT TEMPERATURE. WARM UP TIME IS 4 TO 8 MINUTHS AT
14 VOLTS.

4. WHILE PERFORMING THE ABOVE FUNCTION TESTS THERE SHOULD BE NO
ALTITUDE READOUT UNTIL THE UNIT HAS WARMED UP AND THE CURRENT HAS
DROPPED OFF. IF CURRENT DRAW IS LOW OR CODE IS PRESENT DURING WAFR

|
f
|

5. AFTER WARM UP THE ALTITUDE CODE SHOULD BE PRESENT. REMOVE PO
FROM THE UNIT FOR 1 MINUTE. THERE SHOULD BE NO ALTITUDE READOUT
POWER IS REAPPLIED. AFTER 20 TO 40 SECONDS CODE OR ALTITUDE READO
SHOULD REAPPEAR.

NOTE:
A CONTINUCUS C2 BIT OR -1000 FT INDICATION DURING WARM-UP MAY BE DUETO
BADLY UN CALIBRATED ENCODER RATHER THAN HEATER CIRCUIT OR DISABLE!
CIRCUIT MALFUNCTION.

IF ALTITUDE READOUT IS PRESENT AS SOON AS POWER IS APPLIED, THIS INDI ¢
A MALFUNCTION OF THE HEATER OR DISABLE CIRCUIT. IF THE CURRENT DRA

LOW THIS INDICATES A BAD T1 (TIP31C) TRANSISTOR ON THE ANALOG BOARD.
REPLACE T1 FOLLOWING THE PREVIOUSLY DESCRIBED PROCEDURE.

HAS STABILIZED AT WHICH TIME THE VOLTAGE SHOULD REMAIN RELATIVELY .ABLE

IF CURRENT DRAW IS NORMAL CHECK THE TEMPERATURE CONTROL CIRCUIT ‘
DRAWING A-30A-2 PAGE 5. UNPLUG THE ANALOG BOARD ASSEMBLY FROM TH
BOARD PLACE A JUMPER BETWEEN TP1 AND THE +5 VOLT MAIN BOARD SUPPL‘
VOLTAGE AT TP2 SHOULD BE < +.5 VOLTS. WHEN THE JUMPER IS REMOVED V!
SHOULD BE > +3.0 VOLTS.
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CHECKING THEATOD CONVERTER AND S8UPPORT CIRCUITS
1. WITH POWER APPLIED TO THE UNIT CHECK THE OSCILLATOR CLOCK WAVE FORM

- AND FREQUENCY USING AN OSCILLOSCOPE AT PIN 25 (TP3) OF THEATO D

CONVERTER. FIGURE 1 BELOW SHOWS THE SCOPE TRACE FOR THIS TEST POINT.
THE CLOCK FREQUENCY SHOULD BE 88 KHz + 10%.

2. WITH POWER APPLIED TO THE UNIT CHECK THE INTEGRATOR RAMP VOLTAGE AT
PIN 32 (TP4) OF THE A TO D CONVERTER. FIGURE 2 BELOW SHOWS THE SCOPE

~ TRACE FOR THIS TEST POINT AT 0 FEET PRESURE.

i
?
i
R

v e e e
AR o’ oy
i N .
O |
i [ R 4
P EENPR

FIGURE 1 B FIGURE 2
VOLTSDIV2  GATE 5u SEC VOLTSDIV1 GATE 20m SEC
TESTING OUTPUT DRIVERS

NOTE:

A CODE MONITORING DEVICE WHICH WILL INDICATE THE STATE OF INDIVIDUAL LINES
IS NEEDED FOR THESE TESTS.

1. APPLY POWER TO THE UNIT AND DISCONNECT THE HANDSHAKE LINE (STROBE)
FROM GROUND. NO OUTPUT CODE SHOULD BE PRESENT. CONNECT A JUMPER
FROM THE MAIN BOARD +5 VOLT SUPPLY TO ONE OF THE TEST POINTS SHOWN AS
TP6 TO 13. RESISTOR R1 CONTROLS TRANSISTOR T1 R2 CONTROLS T2 ETC. WHEN
+5 VOLT POWER IS APPLIED TO THESE POINTS THE CORRESPONDING BIT SHOULD
TURN ON. TO TEST THE A1 BIT CONNECT A JUMPER FROM GROUND TO TEST POINT
T14. A MORE PRECISE TEST CAN BE PERFORMED AS FOLLOWS. DISCONNECT THE
CODE MONITORING DEVICE AND CONNECT A 1KQ RESISTOR THROUGH A DIGITAL
AMMETER TO THE A+ POWER INPUT. CONNECT THIS CIRCUIT TO GROUND AND
OBSERVE THE CURRENT DRAW. CONNECT THIS TEST SETUP TO EACH INDIVIDUAL
BIT AND ACTIVATE THAT BIT AS DESCRIBED ABOVE. THE CURRENT DRAW SHOULD BE
SUGHTLY LESS THAN WHEN THE LINE IS HARD GROUNDED WHEN THE BIT IS

ACTIVATED . WITH THE BIT DEACTIVATED THERE SHOULD BE NO MEASURABLE
CURRENT DRAW.

18




SECTION 7

CALIBRATION PROCEDURE USING BASIC EQUIPMENT

THIS PROCEDURE ALLOWS FOR CALIBRATION USING A MINIMUM OF TEST EQUIR
AND IS BEST USED FOR UNITS WHICH HAVE PREVIOUSLY BEEN CALIBRATED A

MENT
D

HAVE RECEIVED MINOR REPAIR IN WHICH THE MAIN OR ANALOG BOARDS HAVENOT

BEEN CHANGED. THIS PROCEDURE CAN BE USED TO CALIBRATE ANY UNIT;

WITHIN +- 50 FEET FOR BOTH INCREASING AND DECREASING PRESSURE.

19

HOWEVER IF THE UNIT IS BADLY OUT OF CALIBRATION, IT CAN BE VERY TIME
CONSUMING.
1. HOOK UP THE TEST EQUIPMENT AS SHOWN BELOW.
+ DATA LINES cdoE
0-30 VOLT MON I%ORING
DG EQU]|PMENT
POWER
SUPPLY - : AL‘T‘lTUDE
A+ INPUT READOUT
ENCODER
STROBE UNDER
TEST
GROUND
. CALIARATED
- PITOTSTATIC
TESY| SET
STATIC PORT BEY| TO
29.2 l IN Hg
1. APPLY +14 VOLTS INPUT POWER TO THE UNIT. ALLOW UNIT TO WARM UP A
MINIMUM OF 10 MINUTES. CALIBRATION SHOULD BE DONE WITH THE AMBIENT N
TEMPERATURE BETWEEN +55 TO +95 DEGREES FAHRENHEIT. i
2. WITH THE PITOT-STATIC TEST EQUIPMENT REFERENCED TO 28.92 IN Hg DEC EASE
SYSTEM PRESSURE TO 30,850 FEET. ADJUST THE LOW ALTITUDE POT (R26) UNTJL
THE ALTITUDE READOQUT INDICATES THE SAME ALTITUDE.
3. VARY THE SYSTEM PRESSURE +- 100 FEET AND ADJUST THE TRANSITION POINT TO
30,650 FEET +- 50 FEET. |
4. INCREASE SYSTEM PRESSURE TO 0 FEET NOTE THE AMOUNT THE ALTITUDE
READOUT VARIES FROM THE TRUE ALTITUDE. EXAMPLE: SYSTEM PRESSURE SHT AT
-0 FEET ALTITUDE READOUT INDICATES +400 FEET = A DIFFERENCE OF 400 FEE'[
' |
5. ADJUST THE LOW POT (R27) TO CORRECT THE ERROR PLUS ONE HALF OF TH =
TOTAL ERROR. EXAMPLE: DIFFERENCE IN THE ABOVE EXAMPLE WAS 400 FEET H4IGH.
ADJUST ALTITUDE TO READ -200 FEET WITH SYSTEM PRESSURE SET TO O FEET i
6. DECREASE PRESSURE AGAIN TO 30,8650 FT AND ADJUST HIGH POT AS IN STE i3.
7. REPEAT STEPS 2 THROUGH 6 UNTIL THE TRANSITION POINTS AT EACH ALTIT




CALIBRATION PROCEDURE USING PROGRAMMABLE POWER SUPPLY

THE FOLLOWING PROCEDURE ALLOWS FOR RAPID RE CALIBRATION OF UNITS IN
WHICH THE ANALOG BOARD, MAIN BOARD, OR TRANSDUCER HAS BEEN REPLACED

OR RE CALIBRATION OF UNITS THAT ARE BADLY OUT OF CALIBRATION.

1. HOOK UP THE TEST EQUIPMENT AS SHOWN BELOW.

0-30 VOLT
bDC
POWER
8UPPLY

DATA LINES

A+ INPUT

STROBE

GROUND

.n]l

ENCODER
UNDER
TEST

TP5 MAIN BOARD

CODE
MONITORI NG
EQUIPMENT

ALTITUDE
READOUT

STATIC PORT

PROGRAMMABLE
DC
POWER
SUPPLY

DIQITAL

YOM

CALIBRATED
PITOT-STATIC
TEST SET
SET TO
29.29 IN Hg

2. REMOVE TOP COVER FROM UNIT AND APPLY +14 VOLTS INPUT POWER TO THE
UNIT. ALLOW UNIT TO WARM UP A MINIMUM OF 10 MINUTES. CALIBRATION SHOULD
BE DONE WITH THE AMBIENT TEMPERATURE BETWEEN +55 TO +95 DEGREES

FAHRENHEIT.

3. WITH THE PITOT-STATIC TEST EQUIPMENT REFERENCED TO 29.92 IN Hg HOLD
SYSTEM PRESSURE AT -950 FEET.

4. MEASURE VOLTAGE AT TP5, USING THE DIGITAL VOM, AND RECORD THIS VOLTAGE

(V1) TO .0001 VOLT.

5. DECREASE SYSTEM PRESSURE AND HOLD AT 30,650 FEET. RECORD VOLTAGE (V2)

AT TP5TO .0001 VOLT.

6. REMOVE POWER FROM UNIT AND UNPLUG THE ANALOG BOARD ASSEMBLY.

20




7. REAPPLY POWER TO THE UNIT AND PROGRAM THE POWER SUPPLY TO DUE
THE VOLTAGE RECORDED AT TP5 AT -950 FEET (V1) AND THE VOLTAGE +.0003VOLTS
(V1 + 0002 VOLTS) AND TO ALTERNATE BETWEEN THESE TWO VOLTAGES EVERY 5
SECONDS. (PROGRAM 1) l

H

9. RUN PROGRAM 1 AND ADJUST THE LOW POT (R27) UNTIL THE ALTITUDE R ADOUT

ALTERNATES BETWEEN THE -950 FOOT AND -850 FOOT TRANSITION POINT. MONITOR
THE DVM AND MAKE SURE THE PROGRAMMED VOLTAGE IS CORRECT. IF NOTJ!ADJUST
PROGRAM VOLTAGE VALUES TO CORRECT THE DIFFERENCE IN VOLTAGE.

8. PROGRAM THE POWER SUPPLY AS ABOVE FOR THE VOLTAGE RECORDED
AT 30,650 FEET. (PROGRAM 2)

TTPS

[——

10. RUN PROGRAM 2 AND ADJUST THE HIGH POT (R26) UNTIL THE ALTITUDE
ALTERNATES BETWEEN THE 30,850 FOOT AND 30.750 TRANSITION POINT. US
DVM TO MONITOR AND CORRECT VOLTAGES IF NECESSARY AS ABOVE.

DOUT
THE

11. REPEAT STEPS 9 AND 10 UNTIL BOTH ADJUSTMENTS REMAIN CORRECT
SWITCHING BETWEEN PROGRAMS 1 AND 2. A DEGREE OF OVER ADJUSTME.

ACQUIRED SKILL AFTER CALIBRATING SEVERAL UNITS.

12. AFTER CALIBRATING THE UNIT REPLACE THE COVER AND CHECK THE
TRANSITION POINTS AT BOTH 0 FEET AND 30,850 FEET MAKING SURE THEY ARE
WITHIN +- 50 FEET. IF NOT ADJUST HIGH AND LOW POTS UNTIL CORRECT. 1 I

x
FOLLOWING IS A COMPLETE LISTING OF ICAO CODE FROM -950 TO 30,650]
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SECTION 8

NOTES AND SERVICE BULLETINS
MISCELLANEOUS NOTES

THE PURCHASE OF THIS MANUAL INCLUDES A TECHNICAL UPDATE SERVICE.
PLEASE NOTIFY US OF ANY CHANGE OF ADDRESS.

EXPERIENCE HAS SHOWN, IF AN INSTALLED SYSTEM iS REPORTING WILDLY ERRATIC
MODE C ALTITUDE OR MODE C INFORMATION 1S PERIODICALLY LOST BY ATC IN
FLIGHT, THIS CONDITION IS ALMOST ALWAYS CAUSED BY A MALFUNCTIONING
TRANSPONDER. OR DATA INTERFACE LINES WHICH ARE OPEN OR INTERMITTENT.

THE CURRENT AIR TRAFFIC CONTROL SYSTEM STANDARD ALLOWS FOR USE OF
MODE C ALTITUDE INFORMATION THAT IS UP TO 300 FEET IN ERROR. A PROPERLY
FUNCTIONING AND CALIBRATED ENCODER MAY REPORT ALTITUDE DEVIATIONS OF
UP TO +-200 FEET TO ATC. THIS IS CAUSED BY A NUMBER OF FACTORS WHICH ARE
INHERENT TO BOTH THE ATC AND AIRCRAFT SYSTEMS. ATC FACILITY COMPUTER
SYSTEM CORRECTION FOR BAROMETRIC PRESSURE, SLIGHT ERRORS IN SETTING
THE BAROMETRIC PRESSURE CORRECTION BY THE PILOT, ALTIMETER/ENCODER
CORRELATION ERROR ALL CONTRIBUTE TO AN OVERALL SYSTEM ERROR OF +-200
FEET. MUCH WASTED TIME AND EFFORT HAS BEEN SPENT IN THE FIELD TRYING TO
ACHIEVE PERFECT CORRELATION OF THE AIRCRAFT ALTIMETER/ENCODER WHEN
USED IN THE ATC SYSTEM. THE PROPER CRITERIA TC USE FOR DETERMINING
WHETHER THE SYSTEM NEEDS REPAIR CR RE CALIBRATION IS AN INSTRUCTION
FROM ATC TO "STOP ALTITUDE SQUAWK "

WE HAVE NUMEROUS REPORTS THE PRECUT SECTIONS OF TUBING WHICH ARE
SUPPLIED WITH THE INSTALL KIT HAVE DETERIORATED AND CRACKED OR SPLIT
AFTER VARIOUS PERIODS OF SERVICE. WHEN REPAIRING OR RE CALIBRATING
VISUALLY INSPECT THESE RUBBER COMPONENTS IF USED FOR SIGNS OF CRACKING
OR SPLITTING. REPLACE WITH NECPREAM OR EPDM TUBING IF CRACKED OR SPLIT.

AFTER 4 1/2 YEARS OF PRODUCTION AND 40,000 + UNITS IN SERVICE, THE ONLY
RECURRING SERVICE PROBLEM WE ARE ENCOUNTERING IS THE DETERIORATION OF
THE RIBBON CABLE, AFTER VARIOUS LENGTHS OF SERVICE. WE STRONGLY
RECOMMEND BRINGING OLDER UNITS UP TO MOD 2 AND MOD 3 STATUS WHEN EVER
SERVICE IS PERFORMED ON THE UNITS. WE CURRENTLY OFFER A FACTORY REBUILD
AND UPDATE PROGRAM FOR OLDER UNITS. THE SERVICE INCLUDES BASIC REBUILD
OF THE UNIT, UPDATE TO MOD 2 AND MOD STATUS. CURRENT COST FOR THIS
SERVICE IS $35.00 PLUS A $3.00 SHIPPING CHARGE FOR UPS GROUND SERVICE. UPS
2nd DAY SERVICE IS $6.00. UPS NEXT DAY A!R SERVICE IS $14.00. CANADIAN
SHIPPING iS $3.00 VIA AIR MAIL SERVICE. A $4.00 UPS COD FEE IS ADDED TO ALL
ORDERS NOT PREPAID. ALL CANADIAN ORDERS MUST BE PREPAID. WE ACCEPT VISA
AND MASTER CHARGE. THESE PRICES ARE SUBJECT TO CHANGE.

FOREIGN APPROVALS
THE UNIT HAS RECEIVED GERMAN TYPE APPROVAL. THE GERMAN TYPE APPROVAL

NUMBER IS 10.221/4. THE UNIT IS ALSO ACCEPTED BY CANADIAN, AUSTRALIAN
ITALIAN, AUSTRIAN, SWISS AND MOST OTHER FOREIGN CIVIL AVIATION AUTHORITIES.
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CODE MONITORING
SCHEMATIC FOR

1/4 WATT

1K

T13/4 LED

CODE MONITORING
SCHEMATIC USING

_ _ ENCODER DATA LINES

=

X

C4 THROUGH At

STROBE

ENCODER

I ENCODER GROUND
|m

ENCODER A+

>
+

TRI

GREEN

NOTE: A 10 SEGMENT

LED BAR GRAPH DISPLAY
MAY BE USED. A TRI

COLOR 10 SEGMENT

DISPLAY ALLOWS FOR

EASY VISUAL REFEBENCE

CF THE THREE CODE BLOCKS.

i
ﬁmm SR
RED

YELLOW

COLOR LED BAR GRAPH DISPLAY

|

A DAVTRON MODEL

630 R

DAVTRON DATA LINES

C4 THROUGH A1

ENCODER DATA LINES

AW

C4 THRQUGH A1

1K 174 W
ENCODER QROUND
DAVTRON _
;oomr B8TROBE L iINE mzooomm
630
a
-4
2
[-4
o +
M < ENCODER A+
z 3
> c
< s
a NOTE: BOTH DEVICES MAY BE
I USED AT THE SAME TIME. ONLY
= A ONE 1K RESISTOR 1S REQUIRED
+ FOR EACH DATA LINE AND BOTH
DISPLAYS SHOULD BE CONNECTED
IN PARALLEL.
- 4
M.nn“ﬂ.lﬂ.n TECHNOLOGIES
i & e
N B W e . I NC

DRAWING A30READ.DWG
MA 06/09/92

25



Ct

DIP REED RELAYS (NORMALLY CLOSED)
, G2

MOUSER # 433 D31B510

c2

C4 OR EQUALIVENT

HAMLIN 700 SERIES

GORDCS 83 SERIES

B1 - T CLARE PRM SERIES

ELLECTROL RA SERIES

B1 DOUGLAS RANDALL 5 DIP SERIES

TO WILCOX B814B AL ‘ - STRUTHERS-DUNN MMR SERIES
OR OTHER REVERSE e —
LOGIC TRANSPONDER

c3

82 > TO ACK A-30 ENCODER

[7-]
NOTE: TH!S REVERSAL ‘Gadg%%v ~
SCHEMATIC 1S PROVIDED , 54
FOR INFORMATION ONLY
DETERMINING THE Al >
SUITABILITY FOR USE WITH ﬁ%ﬂag%ﬂ
ANY TRANSPONDER OR OTHER , At
EQUIPMENT IS THE SOLE ,
RESPONSIBILITY OF THE A2 >
PERSON FABRICATING AND . 000000
INSTALLING SUCH EQUIPMENT. Az
Ad F—
\ FOO00000N
Ad
— IIL A MBS TECHNOLOQIES
= FERwrsw INC
A/C GROUND
NOTE: FOR 28 V OPERATION ™ LOGIC INVERTER A-30 ENCODER
PLACE A 500 OHM 1 WATT A 14 VOLT DRAWING # A-30LOG
RESISTOR IN SERIES WITH + NOVEMBER 8, 1991

THE POWER |INPUT. POWER INPUT M_A.



£ £=55 TECHNOLOCIES
A BWw NN INC.

424 W. JULIAN ST., SAN JOSE, CA 95110
FAX (408) 295-1712 (408) 287-8021 TELEX 4992505 (VIA ITT)

SERVICE BULLETIN A-30-1
AFFECTING A-30 ALTITUDE ENCODER ALL SERIAL NUMBERS
APRIL 10, 198%

TO: ACK A-30 ALTITUDE ENCODER DISTRIBUTORS.
PLEASE PROVIDE COPIES OF THIS LETTER TO ALL
INSTALL ING DEALERS.

RE: GROUNDING OF A-30 DURING CALIBRATION AND CORRESPOND
TESTING.

\

RECENT FIELD SERVICE HISTORY HAS INDICATED THAT THE A-30 C

THE AIRCRAFT GROUND POINT SELECTED WHEN CORRESPONDENCE ADJUSTMENT IS

MADE OR A FINAL CORRESPONDENCE CHECK IS DONE WITH THE ENCO
REMOVED FROM ITS MOUNTING TRAY.

THE A-30 WAS DESIGNED TO BE ESSENTIALLY RATIO-METRIC IN RE
INPUT VOLTAGE AND IS VIRTUALLY NOT AFFECTED BY WIDE CHANGE
VOLTAGE. HOWEVER A SLIGHT DIFFERENCE IN POTENTIAL BETWEEN

GROUND POINTS SELECTED FOR THE GROUND WIRE CONNECTION AND

MOUNTING LOCATION OF THE ENCODER CAUSES A SLIGHT CHANGE IN
INTERNAL REFERENCE VOLTAGE OF THE A-30. WE BELIEVE OLDER A
OR CORRODED AIRFRAMES WILL BE MORE SUBJECT TO THIS CONDITI
FOLLOWING THESE RECOMMENDED PROCEDURES WILL ASSURE THAT THI
CONDITION, IF PRESENT. DOES NOT AFFECT FINAL CALIBRATION OF
ENCODER. i

IF THE MOUNTING TRAY IS NOT CONNECTED TO THE AIRFRAME GRDUA
e.g.: MOUNTED ON THE NON-METALIC GLOVE BOX OF SOME AIRCRAFT
MOUNTED TO A COMPOSITE MATERIAL COMPONENT OF THE AIRFRAME.
CROUNDING REQUIREMENTS OF THIS SERVICE BULLETIN DO NOT APPL

OUR TWD RECOMMENDED METHODS OF COMPLYING WITH THIS SERVICE
ARE AS FOLLOWS: '

1. WHEN DOING FINAL CORRESPONDENCE VERIFICATION OF THE ENCC
ALTIMETER THE ENCODER. SHOULD BE SECURELY FASTENED INTO ITS
TRAY. THE MOUNTING TRAY MUST BE IN ITS FINAL MOUNTING LOCAH
THE AIRCRAFT AND SECURELY TIGHTENED PRIOR TO TESTING.

OR

|

—

CE

IBRATION
MAY BE AFFECTED BY THE LOCATION OF ITS MOUNTING TRAY IN REUYATION TO.

ER

ARD TO

HE
THE
RFRAMES

D,
OR

THE

Y.

BULLETIN
DER AND

MOUNT ING
TION IN

2. IF THE ENCODER IS REMOVED FROM ITS MOUNTING TRAY DURINGI
ATTACH A[HEAVY

FINAL CORRESPONDENCE ADJUSTMENT AND VERIFICATION,
JUMPER CABLE BETWEEN THE DIE CAST ENCODER CHASSIS AND ITS T

DUNTING

TRAY. THE MOUNTING TRAY MUST BE IN ITS FINAL MOUNTING LDCA;IDN IN
THE AIRCRAFT AND SECURELY TIGHTENED PRIOR TO TESTING. THE {UHPER
SHOULD BE AWG 16 OR HEAVIER WIRE WITH HEAVY SPRING TYPE AL”IGATDR

CLIPS ON EACH END ITS LENGTH SHOULD NOT EXCEED 3 FEET.

##%% END %%k
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== == == SERVICE BULLETIN
A-30-2

AFFECTING A-30 ALTITUDE ENCODERS TO SERIAL NUMBER 23849
NOVEMBER 11, 1989

TO: ACKA-30ALTITUDE ENCODER DISTRIBUTORS
PLEASE PROVIDE COPIES OF THIS LETTER
TO ALL INSTALLING DEALERS.

RE: MODIFICATION OF THE A-30 TO MOD 2 STATUS

BEGINNING WITH SERIAL NUMBER 23850 ALL INTERNAL GROUND POINTS HAVE
BEEN ISOLATED FROM THE A-30 CASE. THE ONLY GROUND PATH AVAILABLE TO THE
A-30 1S THROUGH PIN 15 OF THE CONNECTING JACK. BEGINNING WITH SERIAL
NUMBER 23850 THE RECOMMENDATIONS OF SERVICE BULLETIN A-30-1 DATED APRIL
10, 1989 ARE NO LONGER APPLICABLE.

THE FOLLOWING PROCEDURE DESCRIBES MODIFICATIONS WHICH MAY BE
DONE IN THE FIELD TO BRING EARLIER SERIAL NUMBERS TO MOD LEVEL 2. THIS
MOD NEED ONLY BE DONE ON UNITS WHERE A GROUND LOOP PROBLEM AS
DESCRIBED IN OUR SERVICE BULLETIN A-30-1 IS ENCOUNTERED.

THE FOLLOWING PARTS ARE REQUIRED FOR THIS FIELD MODIFICATION:

QTyY DESCRIPTION

1 DF103C TO-220 MICA INSULATOR RCA TYPE KH3477 OR EQUIVALENT

3 DF378F INSULATING SHOULDER WASHER RCA TYPE KH3479 OR EQUIVALENT
OUR SERVICE KIT A-30-2 CONTAINING THE ABOVE PARTS MAY BE ORDERD

FROM US AT THE ADDRESS LISTED BELOW.

ACK TECHNOLOGIES INC.
440 W. JULIAN ST.
SAN JOSE, CA 95110

MODIFICATION PROCEDURE
ALL WORK SHOULD BE PERFORMED AT A STATIC SAFE WORK AREA

1. REMOVE THE A-30 TOP COVER BY REMOVING THE FOUR RETAINING SCREWS
WHICH AFFIX IT TO THE DIE CAST ALUMINUM BASE. (SEE FIGURE 1)

2. REMOVE THE ANALOG BOARD ASSEMBLY BY DISCONNECTING THE IDS 10 PLUG
LOCATED AT THE END OF THE RIBBON CABLE FROM THE MAIN BOARD ASSEMBLY,

28



3. REMOVE THE MAIN BOARD ASSEMBLY FROM DIE CAST BASE BY REM DVING THE I
TWO 4-40 SECURING SOCKET HEAD SCREWS SECURING IT TO THE BAS iF ASSEMBLY
AND THE TWO HEX HEAD SHOULDER SCREWS WHICH SECURE THE 15 PIN l
CONNECTOR TO THE EXTERIOR OF THE DIE CAST BASE.

4. REMOVE THE SCREW WHICH ATTACHES THE VOLTAGE REGULATOR HEAT SINK l

TO THE VOLTAGE REGULATOR. (SEE FIGURE 2)

5. USING A 5/32" DRILL ENLARGE THE TWO MAIN BOARD ATTACHING SC. REW HOLES l
(SEE FIGURE 2) MAKING SURE THAT THE DRILL REMOVES ALL OF THE NDUCTIVE
TRACE MATERIAL BETWEEN THE UPPER AND LOWER LAYER OF THE BGY

CONDUCTIVE MATERIAL REMAINS IN THE HOLE REMOVE ANY REMAINDH
BEARING SCRAPER OR EXACTO KNIFE.

6. REASSEMBLE THE UNIT INSTALLING THE INSULATOR BUSHINGS AND |
INSULATOR AS SHOWN IN FIGURE 2. A NON CONDUCTIVE GREASE OR "HESIVE

7. BEFORE REPLACING THE TOP COVER CHECK THE RESISTANCE BE .
OF THE CONNECTOR JACK AND THE DIE CAST BASE. THIS RESISTANCE
10 MEGOHM OR GREATER. IF IT IS NOT CHECK FOR PROPER REMOVAL QF

INSULATORS STEP 6 ABOVE.

8. REPLACE THE TOP COVER FACING THE END WITH THE TSO LABEL TO
15 PIN CONNECTOR. AFTER REPLACING THE TOP COVER DOUBLE CHECK THE CASE
GROUND AS IN STEP 7 ABOVE. MARK THE MOD 2 BOX ON THE TSO LABE ! TO

INDICATE THAT THIS MODIFICATION HAS BEEN DONE.

DIE CASTBASE  ANALOG BOARD

lNSU-LATIiAG BUSHING ! ADD )
ALCA [[INSULATOR tADD |

— ALUAINUA
HEAR|SINK

T ORILL TING HgLE
B 156" (12 PLACES

AN — e INSULATING lsusmus

(ADD 2 PLAEESI

S roecover |

= END ***
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SERVICE BULLETIN
A-30-3

AFFECTING MODEL A-30 ENCODERS TO SERIAL NUMBER 38567

JUNE 12, 1680

TO:  ALL A-30 ALTITUDE ENCODER DISTRIBUTORS
PLEASE PROVIDE COPIES OF THIS LETTER
TO ALL INSTALLING DEALERS

RE: MODIFICATION OF THE A-30 TO MOD 3 STATUS

BEGINNING WITH SERIAL NUMBER 38568 A NEW IMPROVED CABLE ASSEMBLY IS USED CN THE MODEL A-30.

THE ORIGINAL CABLE ASSEMBLY WAS A RIBBON CABLE IN WHICH THE TERMINATING HEADERS ARE A
MECHANICAL CONNECTION. AS THE UNIT HAVE AGED SERVICE HISTORY HAS SHOWN THAT THE THERMAL
CYCLING TO WHICH THIS CABLE IS SUBJECTED HAS CAUSED THE MECHANICAL CONNECTION TO BECOME
UNRELIABLE ON SOME UNITS.

TO CHECK FOR THIS CONDITION APPLY POWER TO THE UNIT AND ALLOW TO WARM UP. VENT STATIC PORT TO
THE ATMOSPHERE AND MONITOR FHE CODE OUTPUT. IF THE AMBIENT PRESSURE IS VERY CLOSE TO A :
TRANSITION POINT THE READOUT MAY BE FLUCTUATING +-100 FEET. THIS IS NORMAL OPERATION. WITH THE
ENCODER ON A HARD SURFACE PLACE YOUR THUMBS ON THE TOP COVER ON EACH SIDE OF THE
TRANSDUCER STATIC PORT. PRESS FIRMLY. DOWN ON THE COVER AND OBSERVE THE CODE READOUT. IF THE
CODE CHANGES MORE THAN 100 FEET THIS INDICATES A BAD CABLE ASSEMBLY. IF THE CODE CHANGES ONLY
100 FEET BUT RETURN TO ITS ORIGINAL READING WHEN THE CASE PRESSURE IS RELEASED, THIS 1S NORMAL
CONDITION.

OUR SERVICE KIT P/N A-30-3 CONTAINS THE NEW CABLE ASSEMBLY AND REPLACEMENT FOAM COVER AND MAY
BE ORDERED DIRECTLY FROM US OR FROM YOUR ACK DISTRIBUTOR. '

IMPORTANT CHECK THE CABLE FOR PROPER WIRE COLOR POSITION AGAINST THE DRAWING BELOW BEFORE
INSTALLING.

TO REPLACE THE RIBBON CABLE ASSEMBLY DISCONNECT POWER AND REMOVE THE TOP COVER. UNPLUG THE
ANALOG BOARD ASSEMBLY AND REMOVE THE FOAM COVER. THERE ARE TWO METHODS FOR REPLACING THE
CABLE.

1. IF DE SOLDERING EQUIPMENT IS AVAILABLE DE SOLDER THE RIBBON CABLE HEADER FROM THE ANALOG
BOARD ASSEMBLY AND SOLDER THE NEW CABLE ASSEMBLY AS SHOWN BELOW.

2. THE CABLE MAY BE REPLACED WITHOUT DE SOLDERING BY REMOVING THE RIBBON CABLE HEADER
RETAINING COVER AND PULLING THE RIBBON CABLE OFF OF THE HEADER. CUT THE TWO LUGS ON THE
HEADER AND BEND THE REMAINING LUGS AS SHOWN BELOW. SOLDER IN THE NEW CABLE ASSEMBLY AS
SHOWN BELOW.

REPLACE THE FOAM COVER BY PLACING THE TOP HALF IN THE TOP COVER OF THE ENCODER FOR ALIGNMENT.
USE A HOT GLUE GUN TO PLACE A BEAD OF GLUE ALL AROUND THE MATING SURFACES. PLACE THE BOTTOM
HALF IN PLACE AND USE A WEIGHT TC HOLD iN PLACE WHILE THE GLUE COOLS.

PLUG THE ANALOG BOARD ASSEMBLY BACK IN TO THE MAIN BOARD AS SHOWN BELOW. REPLACE THE TOP
COVER AND RE CALIBRATE THE UNIT.
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AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP FOR A PERIOD OF |
YEAR FROM DATE OF PURCHASE OR 1 YEAR AND SIX MONTHS FROM THE I

DAYS OF ITS INSTALLATION. THIS WARRANTY IS LIMITED EXCLUSIVELfl
REPAIR OR REPLACEMENT OF THE A-30 ENCODER UNIT WHEN RETU {
FREIGHT PREPAID TO OUR MANUFACTURING FACILITY THIS WARRANTY OES

TECHNOLOGIES INC.
YOU MAY HAVE ADDITIONAL LEGAL RIGHTS WHICH VARY FROM STATE TO STA

ACK A-30 DISTRIBUTORS
UNITED STATES AND CANADA

EDMO DISTRIBUTORS INC. AVIONICS INTERNATIONAL SUPPLY, INC. COOPER AVIATION SUPP iy CO.

E. 5505 RUTTER AVENUE 1750 W. COURTROAD 1111 NICHOLAS BLVE.
SPOKANE, WA 99212 DENTON MUNICIPAL AIRPORT ELK GROVE VILLAGE, ILI 0007
PHONE 800 235-3300 DENTON, TEXAS 76207 ‘ PHONE 800 654-494

PHONE 800 553-22332

HAWKINS ASSOCIATES | INC. |
403 SURRY LANE
ARGYLE, TX 76226
PHONE 800 433-2612

DALLAS AVIONICS, INC.

2525 SANTA ANNA AVE,
 DALLAS, TX 75228

PHONE 800 527-2581

INTERNATIONAL DISTRIBUTORS

|
|
|
|
|

SUN AVIATION, INC. AVIATECH CORPORATION
P.O.BOX 11618 912 AIRPORT ROAD
KANSAS CITY, MO 84138 ROANOKE, TX 76262
PHONE 816 737-0658 PHONE 817 491-1181

AUSTRALIAN DISTRIBUTOR

GLOBAL AVIATICN SUPPORT PTY. LTD.
M.S. 1102 SUNSHINE COAST AIRPORT
MUDJIMBA QUEENSLAND
AUSTRALIA 4564
PHONE 54 488 877
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