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SERVICE

NARCO AVIONICS

DIVISION OF NARCO SCIENTIFIC INDUSTRIES, Fort Washington, Pa. 19034

NARCO SERVICE BULLETIN AT 50A NO, ¢ October 4, 1979

TO:

SUBJECT:

ALL NARCO AVIONICS CENTERS
ALL NARCO WHOLESALE DISTRIBUTORS

PART NUMBER CHANGE FOR AT 50A SWITCH BOARD
ASSEMBLY

When on;dering a

switch board assembly for the AT 50A, please order Part

Number 01158-2i1I. Also, please change the parts list in your AT 50A
maintenance manual to reflect the new part number.

The old number,
assembly,

Very truly yours,

56262-102, is now used for the AT 150 switch board

NARCO 4AVION|

7.

Rick DeOreo

Technical Representative
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SPECTRUM LINE
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1.1 GENERAL
This Maintenance Manual includes information per-
taining to the maintenance of NARCO AVIONICS

AT-50, AT 50 TSO'd, Class Il and the AT-50A
TSO'd, Chass | Transponder.

*All reference to the AT 50 (shown in italics AT350) indicates
that the data applies equally to all three transponders.

THE NARCO ATS0 Transponder is a crystal con-
trolled radio capable of receiving ATC interrogations,
both for aircraft identification (mode A) and for alti-
tude data* (mode C), and replying to same.

The transponder package is contained within an area
of 62" w by %" h by 111" of depth behind
the panel.

1.2 DESIGN FEATURES

This transponder has many unique features of which
the following are just a few:

® light weight: 3 |bs.
@ front mounted
® backlighted:

Function Switch; white light for selected position,
green for all other positions

Code Selector Switches; all backlighted white Re-

. ply/Ident/Test lamp; backlighted green

INTRODUCTION
SECTION 1

23 integrated circuits

47 transistors (both ATS0's)

46 transistors (ATS0A)

125 walt nominal output (both AT50's)

250 watt nominal output (AT50A)

the addition of an altitude digitzer requires only
the attachment of a connector to the AT50 for
altitude reporting capability. All circuitry for trans-
mission of the data is already incorporated in the
ATS0.

*An altitude digitizer must be attached for coded
altitude replies,

1.3 FUNCTIONAL DESCRIPTION

The AT50 transponder comprises 1) a receiver tuned
to the frequency of the ground interrogation station
(1030 MHz), 2) logic circuits to check the validity
of the received interrogation signal and encode a reply
containing pertinent identification or altitude infor-
mation, and 3) a transmitter which sends the coded
reply to the ground.

= DIPLEXER

ANTENNA RECEIVER > DECODER
A
!
\'4
rALTITUDE DIGITIZERJ—l M
~ FILTER Hz)i mconmj

ICODE swlfﬁﬁts‘}__]

TRANSMITT ER

A

FIGURE 1-1 AT50 SYMPLIFIED BLOCK DIAGRAM




NARCO AVIONICS AT 50 TRANSPONDER

1.4 ATC SYSTEM DESCRIPTION

An operational Air lraffic Control (ATC) System
comprises airborne transponders, such as the AT 50
a ground nterrogator-receiver, processing equipment,
and a ground antenna system. The ground antenna
may or may not be associated with, or slaved to, a pri-
mary survetllance radar.  In operation, an interroga-
ton pulse-group transmitted from the interrogator-
transmitter unit, via an antenna assembly, triggers
cach mrborne transponder located in the direction
of the main beam, causing a reply pulse group to be
transmitted  from each transponder.  These replies
are receved by the ground receiver and, after process-
ing, are displayed 1o the controller.  Measurement
of the round-tnp transit tme determines the range of
the arrcraft while the direction of the major beam of
the mterrogator antenna, during the reply, determines
the azimuth.  The arrangement of a multiple pulse
reply provides individual identity and pressure altitude
information pertaming to the responding aircraft.

An interropation pulse group consists of three pulses,
designated 11, P2, and 3. The P1-13 spacing deter-
mines the interrogation mode, and 1s nominally 8§
for mode A (request [or adentification  infor-
maton), and 21 gsec for mode € (iequest for
pressure altitude information). P2 which follows Pl
by 2 psec s added to the interrogation pulse group
to prevent a phenomenon called ring-around. This
can occur f the transponder s not suppressed during
periods when not in the direction of the major beam
of the interrogation antenna.  In this case replies from
the transponder are displayed as a continvous ring

JLsee

on the radar Plan-Position-Indicator (IPP1) display,
thereby destroying the azimuth information.

P2 is radiated by an omnidirectional antenna with a
signal strength less than the major beam, but preater
than any minor beam, of the interrogation antenna.
If P2 s received stronger than P1 and P3, the aircraft
is outside of the major lobe of the antenna and the
transponder will not reply.  This inhibiting action of
P2 on the transponder is called Side-l.obe Suppres-
sion (SLS). The transponder replies are thereby
confined to the relatively narrow segment of the PPI
scan when P1 and P3 are stronger than P2,

A reply pulse group from the transponder contains
the two framng pulses Fl and F2, spaced 20.3
psec apart, and up to 12 information pulses located
between IF1 and F2. These information pulses are
selected by the pilot with the four code switches on the
front of the transponder for mode A. For mode C,
the information pulses are selected by an encoding
altimeter, which is connected to the transponder. In
the absence of an encoding altimeter, the transponder
will transmit only the [raming pulses for a mode C
reply.

In addition to the information pulses inserted between
Fl and F2, a Special Position ldentification Pulse
(SPIP) may he added to the pulse reply group follow-
ing the last framing pulse. ‘The pulse is added by the
pilot, on request by the controller, by pressing the
IDENT button, The SPIP aids in identifying the
responding aircraft to the ground controller. The SPIP
continues for about 20 seconds after release of the
button.

P L l MOTL : TIMES INDICATED ARL NOMINAL N MICAOSECONDS.
[ |
4 |
1 L
i
o 20 b 0 T p S
[ —1 { Mode Al o teva Y -l REPLY
4 ALT Mede C)
|
E'i ) A B ‘r Cq A, D, B, D, B, D, F SPIP \
N .
)

- 2.9

FIGURE 1-2 TRANSPONDER INTERROGATION/REPLY PULSE DIAGRAM

*All refevence to the AT SO (shown an atadies A TS0) indicates
that the data apphies equally (o all three transponders




. 2.1 GENERAL

This section contains detailed information and instruc-
tions pertaining to the installation and operation of
the AT50 Transponder,

2.1.1 TSO Data

AT50 Transponders having a chassis number CN209A
( ) and CN209B ( ) are not TSO'd.

ATS50 ‘Transponders having a chassis number CN-
209C ( ) are TSO'd and meets the requirements of
TSO-C74b Class 1l with Environmental Category:
DAPAAAXXXXXX. These units may be further
identified by the TSO label on their rear panel.

AT50A Transponders all meet the requirements of
TSO-C74b Class | with Environmental Category: DA-
PAAAXXXXXX.

The ATS50 Antenna meets the requirements of TSO
C74b with Environmental Category: JAJAAAXXX-
XXX.

2.2 SPECIFICATIONS

2.2.1 Mechanical

/.

Size: 614 x 13 x 137 deep overall (See Figure 2-8)
Weight:  AT50 Transponder 2.3 Ibs

Mounting Tray 0.45 Ibs

Antenna 0.1 Ibs

2.2.2 Temperature
Storage:  -50 degrees C to +71 degrees C
Operate:  -15 degrees C to + 55 degrees C

2.2.3 Altitude

ATS0 and TSO'd AT50 tested to and operates with-
out degradation up to 30,000 feet.

ATS0A - Approved for operation to 30,000 feet in
temperature controlled location.

2.2.4 Vibration

Operates with no degradation with a constant total
excursion of 0.1 inch from 5-55 Hertz with a maximum
acceleration of 1.5G. Constant acceleration of 0.25 G
from 55 to 2000 Hertz.

2.2.5 Humidity

Operates with no degradation in an environment of
95% relative humidity at a temperature of 50 degrees
C

2.2.6 Shock

Operates with no degradation after being subjected to
3 shocks in 6 positions with a peak acceleration of at
least 6 G's.

2.2.7 Electrical

Power Requirements

11 to 16 vde Both AT 50 1.2A

ATS0A  1.6A
With Code 7777 and PRF = 1000 pps.

28 vde with voltage converter (See Section 2.7)

*All reference to the AT 50 (shown in italics A7S50) indicates
that the data applies equally to all three transponders.

INSTALLATION

SECTION 2
Receiver
Frequency . . . 1030 MH=
Frequency Stability . . . crystal controlled.
Sensitivity . . . Minimum Trigger Level (MTL)

. =69 to -73 dbm.
Side-l.obe Suppression (SLS) . . . at least 99% sup-
pression for signals from 3db above MTL to 50
db above MTL.

Dynamic Range . . . pulse response is logarithmic to
at least 50 db above MTL.
Bandwidth . . . -60 db at 25 MHz.

Decoding Capability
Mode A . .. Pulse pair spaced 8 +0.5 usec
Mode C . .. Pulse pair spaced 21 0.5 usec
SLS ...... 35 usec suppression on receipt of

two pulses spaced 2 +0.5 usec
Encoding Capability

Mode A. .. . 4096 reply codes available via the
front panel code switches

Mode C . .. Altitude reporting to 30,000 feet when
used with an encoding altimeter. The altitude in-
formation may be eliminated from the mode C
reply, by the operator, as required by the MOC.
With no encoding altimeter, the mode C reply is
Fl and F2 only.

SPIP . . . A special position identification pulse may
be added to a mode A reply, for 20 seconds.

Transmitter

Frequency . . . 1090 MHz
Pulse power AT50 . . 125 watts nominal
Pulse power AT50A 250 watts nominal

Interference Suppression

Pulse Amplitude 20 to 70 volts
Load of ATS0 on suppressor . . . 3300 ohms
Note: ATS0 cannot provide suppression output.

2.3 UNITS AND ACCESSORIES SUPPLIED

A. AT50 or
AT50 Transponder (TSO'd, Class II) or
AT50A Transponder (TSO'd, Class 1)
B. Mounting Tray Assy
C. ATS50 Antenna
D. Installation Kit, 03604-0500

2.4 OPTIONAL ACCESSORIES AVAILABLE

A. Altitude Digitizer Kit, 03604-0502
B. 8 Foot Low-Loss Antenna Cable, 90624-0096.
C. MP-10 Voltage Converter, 28 to 14v.

2.5 LICENSE REQUIREMENTS

If the aircraft has been previously licensed for a ATC
transponder, resubmittal of FCC Form 404 is not re-
quired.

The Federal Communications Commission requires
that the operator of the transmitter in this equipment

2-1




NARCO AVIONICS AT 50 TRANSPONDER

hold a Restricted Radio-Telephone Operator permit,
or higher class license. A permit may be obtained by
any U.S. citizen from the nearest field office of the
F.C.C.. no examination is required.

The transmitter itself, as installed in the aircraft, re-
quires a Private Aircraft Radio Station License. This
license is obtained by filing F.C.C. Form 404. The
AT50 may be operated for up to 30 days without a
station license, after filing the F.C.C. Form 404 and
while awaiting receipt of the station license, providing
a copy of the F.C.C. Form 404 is kept in the aircraft.
The transponder equipment has been type-accepted
by the F.C.C. and entered on their list of type-accepted
equipment as NARCO ATS50 TRANSPONDER" or
“NARCO ATS0A TRANSPONDER™, and must be
identified as such on your F.C.C. Form 404, Siation
License Application.

2.6 MECHANICAL INSTALLATION

The AT30 transponder is designed for installation in
the aircraft instrument panel. A mounting tray is pro-
vided to simplify the initial installation and to facilitate
removal of the transponder for servicing.

Figure 2-8 provides information which is necessary
for installation of the mounting tray. The recommend-
ed installation is one where the tray is secured at each
corner, using the holes provided in the tray. No. 6
screws are provided for this purpose. Suitable mount-
ing brackets may be fabricated from ordinary metal
sheet or angle stock.

The tray must be provided with a good electrical
ground. Normally, contact through the mounting hard-
ware is sufficient, but in cases where this is unreliable,
a ground wire from the transponder connector to the
airframe should be used.

The transponder is secured to the tray by an Allen head
screw running from the front panel to the rear of the
tray. The screw is held in the tray by a self-locking
nut, Do not overtighten.

2.7 ELECTRICAL INSTALLATION

2.7.1 Connector Wiring

The mounting tray is supplied with an 18 pin power
connector and a push type RF connector. These con-
nectors mate with corresponding connectors on the
back of the transponder when the transponder is
installed in the tray.

*All reference to the AT SO (shown in italics AT50) indicates
that the data applies equally 10 all three transponders.

P.\J
(g%}

Refer to Figure 2-1 for electrical installation infor-
mation. Three leads are required to be attached to
the power connector.

A. Connect the A+ lead (#18AWG) between
connector pin 16 and the aircraft power buss.

B. Connect a ground lead (#18AWG) between
connector pin 3 and an airframe ground.

C. Connect a lead (#22 AWG) between connec-
tor pin 4 and the dimmer line, or to the aircraft
power buss, if there is no dimmer control.

Connections to the aircraft power buss should be made
through a fuse or circuit breaker:

AT50 1.5 amp
ATS50 (TSO'd) 1.5 amp
ATS50A 2 amp

The remaining pin locations on the power connector
(2, 5 thru 17, and 18) are for the altitude digitizer
connections. The Altitude Digitzer Kit contains the
necessary pin contacts.

PIOY
>
> 2 —t—GND
>3 ,—1—GND
> 4 —1~ AIRCRAFT LAMP BUSS (DIMMER LINE)
> 5 — DIGITIZER STROBE
26, Az
>7 Al
>8 A4
>9; ——B4
> 10 82
N c2 DIGITIZER
»12 8l
2 13t e C4
> 14> Gl
5 15,~t—EXTERNAL SUPPRESSION
| s1—| +1av
> 17—1—SPARE
| >18>{—DIGITIZER POWER  )DIGITIZER

<J|02<:]——<?—T0 ANTENNA

8-07665 REV A

FIGURE 2-1 ELECTRICAL CONNECTIONS




2.7.2 28 vdc Operation

A. The AT50 is designed for 14v operation. Installa-
tion in 28 volt aircraft require an external power
converter (28 to 14v). Such as NARCO's MP 10.

Q o

918|7]|6(5]4|3|2]!

14V
ouT

CIRCUIT
BREAKER
4 AMP

28V N ———71
28V IN Se—————

¥ ALL LEADS %16 AWG

FIGURE 2-1A MP 10 WIRING

*All reference to the AT 50 (shown in italics AT50) indicates
that the data applics equally to all three transponders.

SEE BLOW-UP

B.

INSTALLATION
SECTION 2

For external dimming in a 28 volt system, the lamp
wiring in the A7T50 must be modified. In a 28 volt
system, the 28 volt dimmer buss is applied to pin
4 of the rear connector. The two front panel lamps
must be tied in series rather than in parallel as they
are in a 14 volt system. (See Figure 2-1B for the
maodification required.)

L

Dot line connections = 14 volt lamp wiring.
Solid line connections = 28 volt lamp wiring.

1.

2

3

Disconnect the lead from DS103 to the Dimmer
line on the PC Board.

Disconnect the Ground lead of DS102 from the
PC Board.

Thread the longest of the just removed leads into
a piece of insulating sleeving, connect the two
leads together, then position the sleeving over the
connection.

FIGURE 2-1B LIGHTING, 28v
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Molex
Hand Crimper
Hr-1021
NARCOH 4017-0001

»:

Molox
Iin Terminal
10171
NARCO {1314-0001

—— ——Anvil A - Insulator Crimp—-ﬁ\

R~ Anvil B - Conductor Crimp

Molex
Pin EBjector
1884
NARCO §13814-0002

FIGURE 2-2 CRIMPING TOOL

2.7.3 Cable Connector Fabrication
Crimping and ejector tools for the connector connec-
tons are availlable from Narco or Molex.

Molex Products Co.
Downers Grove, 111, 60515
Hand Crimper HT-1921
Ejector tool H'T-1884

(Narco 41314-0001)
(Narco 41314-0002)

Lhe connector mounting tabs shafl be placed on the
inside of the tray
Lead Termination
Lo Strip wire 5327 for PIN

il

1917-T.

Open tool (engraved side toward you), from the
oppostte side place the conductor tab section of a
pinon Anvil B Close tool slightly (until the tabs
touch the female jaw).

l'erminal No.

3. Insert stripped conductor until insulation is level
with outside of jaw. Crimp by squeezing handles
together unul jaws are fully closed or sufficient
crimp 1s made,

4. Move lead and pim to Anvil A, Rest the insulating
tab section on Anvil A, Crimp again until jaw are
closed or sufficient crimp 1s made.

5.1t necessary. straighten pin while still being held
in the jaw.

Insertion

1. The PIN Terminal may now be inserted into the
desired pin location in the translucent connector
housing. ‘The pin cannot be inserted up-side-down.
Right-side-up it slides in effortlessly.  Be sure to
push 1t all the way in, until a “click” can be felt,
heard, or even seen (by turning the translucent
housing over),

24

2. There is no necessity to pull back on the lead itself
except to test for the “locking feature,” and then
only with a moderate pull.

Extraction

I. If a pin 1s erroneously inserted into the wrong
housing position, or if al some later time a circuit
change is desired, the pin can be removed easily.
Slip the flat narrow blade portion of the tool into
the mating side of the housing, under the pin. By
holding the housing upside-down one can see the
blade slide in. up to the stop. This action picks up
the locking key and allows the lead and pm to
slip out of its position using a hght pulling action
on the lead.  Neither pin nor position has been
damaged allowing reinsertion in the same or an-
other position.

Crimping with Pliers

he lead PIN Terminal connection using the Molex
hand crimper provides a superior connection than with
pliers.  However, with care a satisfactory connection
can be made.

I. Strip lead 5327 for PIN lerminal 1917-1.

2. Tin exposed conductor.

3. Using needle nose pliers fold over conductor tabs
firmly onto the conductor, one side then the other.

4. Repeat step 3 for the insulator tabs.

5. Apply a drop of solder (using minimum heat) to
the conductor connection to assure a good electro-
mechanical joint.




2.7.4 External Suppression

The AT50 may be externally suppressed by a DME,
This may be accomplished by adding a resistor and
a diode, in series, into the circuit as shown in the ac-
companying illustration.

This addition inhibits the modulator multi during the
presence of a suppression pulse.

Madification Procedure:

Obtain a 3300 ohm, Y watt resistor and a diode.
(NARCO diode P/N 75013-0005 or any fast
silicon diode with blocking voltage of 100 volts,
Minimum, such as a IN486B.)

HE

b. Connect the resistor to the anode of the diode.

INSTALLATION
SECTION 2

c¢. Connect an extension lead (#24) from the
diode (cathode end) to reach R164, wong a route
similar to that shown in the illustration )

d. Using one (1) piece of insulating sleeving, insu-
late these components as shown.

e. Position the diode/resistor over the open area

on the PC Board that is adjacent to Q129. Cement
the sleeved components to the board wing an ad-
hesive such as Dow Corning “Silastic 132 RTV
Adhesive Sealant.”

. Solder the resistor lead to Pin 15 on the PC Board.

Solder the diode lead to R164 (junctiow of R164
and R163.

Connect DME suppression lead (o
P10t, Pin 15,

*All reference to the AT 50 (shown in italics ATS0) indicates
that the data applies equally 10 all three transponders.
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2.8 ANTENNA

The AT50 Antenna should be mounted on the bottom
surface of the aircraft and located so that it is in a ver-
tical position when the aircraft is in level flight altitude.
The mounting surface should be metal, electrically
grounded, and extend at least six inches in all direc-
tions from the antenna connector.

Avoid mounting the antenna in the near vicinity of
any protrusions of the aircraft, as this is likely to create
some radiation “shadowing” and a resultant loss in
signal strength from both transmitted and received
signals. If this antenna is to be used on a non-metallic
aircraft skin, a ground plane at least six inches in ra-
dius must be provided. This could be as simple as
aluminum foil cemented inside a wood or stiff fiber-
glass skin, or a doubler plate on a fabric-covered air-
craft. Such a ground plane should be either well bond-
ed to the airframe, or well insulated from it, to pre-
vent erratic operation,

A doubler plate will be needed for an airworthy in-
stallation on most aircraft.  Check the airworthiness
regulations of the country of aircraft registry for ac-
ceptable mounting methods.

AT 50 ANTENNA |
10\ |
TRANSPONDER | |

- 22"
Ll CABLE
CLEARANCE

~1/2'DIA
MTG HOLE

1 212"

FIGURE 2-3 ANTENNA DRAWING

26

DO NOT PAINT. This antenna may not be coated
with any paint or other finish.

Figure 2-3 depicts the antenna mounted and shows
the necessary minimum internal and external clear-
ances.

Figure 2-4 shows the part orientation of the antenna
tray connector if service is required.

SIMULATED
REAR PANEL
OF TRAY

SOLDER COAX
coax WASHER CONDUCTOR
SHIELD TO
CAP CONNECTOR

FIGURE 2-4 ANTENNA CABLE MOUNTING

2.8.1 Antenna Extension Cable

‘The Antenna Cable Assy mounted on the tray allows
routing the cable to a more accessable location for test
purposes.

An additional cable is required to reach to the antenna.
The Installation Kit provides two UG-88U BNC con-
nectors for the fabrication of this extension cable.

The total antenna cable length should not exceed 9
feet. Should a greater length be required, a low-loss
coaxial cable should be selected such that the attenua-
tion of the cable does not exceed 2 db.

An eight foot extension low loss cable, complete with
factory installed BNC connectors, is available from
NARCO (P/N 90624-0096).




INSTALLATION

SECTION 2
. 2.9 PRE-INSTALLATION BENCH TEST
Test Equipment Required
Item Suggested Type
l. ATC Pulse Generator - .----.................. TIC-14A
2. RF Signal Generator . ... ws.:............... HP 612A
HP 8614A
3. Modulator HP 8403A with HP 8731P pin
modulator installed
4. Oscilloscope ....... ceeeeiieeeesooeoeo.. TEKRONIX 545B with type 1A plug-in
head
5. RF Wavemeter .. ... .. .. .. ... .. ... ... ..... Frequency Engineering LLab, WCF9]2-4N
6. Power Meter ...... ... . . ................... Bird model 4311 Peak reading meter
or calibrated detector.
7. Attenuator Ceteiieiaaasiiuiiiiiaoae.. ... .. GR 874 Series
8. Voltmeter ........ ... .. ... ... HP 427A
95 DBIEEIIE & v o o ¢ o fvinibnmiake o o1 s o' wenn dnvia a5 o s 5y L AGR 874-VQ
10. Directional Coupler .......................... HP 796D

Equivalent types may be substituted in all cases.

. TEST SET-UP FOR POWER MEASUREMENT
RF . ATC | .
<— MODULATOR < PULSE ¢ e
GENERATOR G iR

 |caLIBRATED

t;ﬂmmn

5o e | e Syme. o

| 100 § O

) ’4__;_(11 ohm SCOPE
11 =

r |

AT50 k—> DIRECTIONAL | POWER METER
- — [ _COUPLER | -

lbv
SUPPLY

TEST SET-UP FOR ALIGNMENT & TUNING

RF < =
C
WAVEMETER [ DETECTOR AT
E 100 | O PULSE
—— | ¢ ohm L. GENERATOR |
5y SCOPE
- 11 ,7,&.;-_
ATS50 &—* DIRECTIONAL ¢
COUPLER 20 db_ GENERATOR MODULATOR

lav
|_SUPPLY

FIGURE 2-5 TEST EQUIPMENT
®*All reference 10 the AT 50 (shown in italics AT50) indicates
that the data applies equally to all three transponders.
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2.9.1 Functional Check

A conrsary check ol the transponder should be per
formed prior 1o anstalling the onit mto the airdrall

[he cheok should mclude
Sensitivity

Interrogate the transponder with 4 mode A inler-
rogation. The transponder should reply to at least
90 of the interrogations at a minimum input level
not exceeding -69 dbm.

Repeat o mode

Dyviamic Riange

Vary the imput level from 3 db above MTL to 50 db
above MTL. The transponder should reply to at
least W07 of the interrogations.

SES Capability

Interrogate the transponder with a pulse trio with
PLP2, and P3 oequal o amplitude.  The replies
shall not exceed 197 of the interrogations trom 3 db
above ML to 30 db above MTIL.

Mode A and Mode O Decoding

interrogate the transponder i mode A at 10 db
over MTL, Vary the spacing between PLoand '3
plus and minus lpgsec. That is, use spacings of 7
jsec and Y psec.

Repeat with mode C, using P1oand P3 spacings of
20 psec and 22 psec. Inoether case, mode A and
Mode . the transponder should NO'T reply.

Encoder Capability

Interrogate the transponder with a4 mode A\ pulse
part and view the detected RE output pulse train,
Venty that the code switches control the informa-
tion pulses:

Consider the rotary control knobs on the
the panel unit as being designated A, B, €,
and D, from left to nght.  Switch A should
produce pulse Ay i position |, pulse Az in
position 2, pulses Ay and A2 in position 3,
ete.  In each switch position, pulses should
be produced so that the sum of the subscripts

18 equal 1o the dicated switch position,

In like manner, switches B, . and D,
should be checked.

Press the Reply button. Observe that the SPIP ap-
pears tor 20 +5 seconds alter release of the button,
Interrogate with a mode C pulse pair. Venfy that
the information pulses appear when the imformation
hnes on PLOL are grounded, in accordance with the
encoder schematic,. For example, grounding pin 7
of P101 should produce pulse Ay,

¢

Reply Pulse Spacing
Uising a time marker pencrator, veriy that the reply
pulses ILoand P2 are spaced 2003 jsec apart
Fransmitter Operation
Check the transmitier power output. [t should be
125 watts, nominal for both ATSO0S and 250 watts
for ol NTSOA'S,
Check the transmitter reply frequency. It should be
10V £3 MHz2.
The pulse width should be 045 nsec at the SO
amplitude points

Sell-test

Reduce the level of the generator below the trans
ponder MTL.  Rotate the function switch to the
IST position and check for transmitter operation,
as andicated by allumination of the reply fwmp

If the transponder fails to pass any of the
tests, refer to section 4, Maintenance
2.9.2 Flight Test

A FLIGHT TEST IS RECOMMENDIED.  The tol-

lowing operation section outlines each pilot controlled .

precedimg

funcuonal part of the transponder

2.10 OPERATION

General

CAUTION, be sure ALL avionies equipment s turn-
ed OFF when starting the engine(s)

Turn the funcuon switch to ON or ALT (alutude)
Set the appropriate code as designated in the \irman's
Information Manual or that assigned by the local
ATC. After a 20-second warm-up penod, turn the
function switch to test (IST), the reply lamp (in the
PUSH IDENT BUITTON) will light indicating the
transponder is operating properly.  Return the func-
tion switch to ON. (Use ALT if the aircraft is equip-
ped with an altitude digitizer-reporting altimeter.)

During flight, when the transponder 1s bemg interro-
gated, the reply lamp will fheker This 1s the normal
indication that an A1TC interrogation 18 being received
and that the trunsponder 1s replying.

The PUSH IDENT button lamp is not pushed except
by request of the ground controller.  The IDENT but-
ton provides an extra pulse (signal) in the reply group
that will brighten the aircraft’s image on the ATC
radar screen.

Furn the function switch to standby (SBY) only
when directed to do so by ATC

When the transpon
der is in SBY, no replys to interrogations will be made.



INSTALLATION
SECTION 2

FIGURE 2-6

AT50

Function Selector Switch

The function selector is a five position rotary switch
which activates the desired circuitry,

Rotation of this switch 1s limited between the OFF
and the 1ST positions due to stops at these points.

The five positions are:
OFF:
sBy:

Turns OFFF all power to the transponder.

Turns the transponder power supply ON, ap-
plies power to the transmitter tube filament
but does not reply to any interrogations.

SBY is used at the request of the controller
to selectively clear his scope of traffic. Turn-
ing to SBY will keep the transponder from
replying to interrogations and will allow in-
stant return to the operating mode (ON or
ALT) when switched.

ON: Places the transponder in mode A, the air-
craft identification mode. After an initial 20-
second warm-up, the transponder will reply
to interrogations from a ground station.

In addition to the aircraft's identification code,
the transponder will reply to altitude interro-
gations (mode C) with discrget signals that
do not contain altitude information,

This position adds all the necessary circuitry
(transponder to Altitude Digitizer and back)
to respond to ATC altitude interrogations (and
aircraft  identification  interrogations)  with
standard pressure altitude (29.92),

ALT position may be used by aircraft without
an altitude digitizer, however the only response
will be that equal to the ON position reply.

CONTROLS (Typical)

IST:  Turning the function switch to the TST posi-
tion injects a test signal into the transponder.
The test signal tests all of the circuitry involved
in a mode A reply, and produces a normal, but
steady, illumination of the reply lamp,  This
steady illumination indicates that the trans-
ponder has the capability of receiving and
replying to interrogations.  The function switch
may be turned to test at anytime, as it does
not interfer with normal operation,

The function switch knob must be held in
the TST position during the test process. This
position is spring actuated so that the function
switch will return to ALT when released.

Dim Control
The PUSH IDENT lamp intensity s adjustable by
the rotation of the knob.

Push Ident

The PUSH IDENT button is for the Special Position
Identification Pulse (SPIP). When asked by the con-
troller to "Squawk IDENT", depressing the button
will activate a special signal which “paints” an nstant-
ly identifiable and unmistakable image on the control-
ler’s scope. This signal must be used only at the request
of the controller. Use at any other time could interfere
with another aircraft sending a SPIP. It is not neces-
sary to hold the IDENT button down as the reply will
last about 20 seconds after release. During IDENT
periods the reply lamp is at full brilliance.

Code Selector

The code selector consists of four, eight position rotary
switches providing a total of 4096 active posflions
available for selection of the identification code. The
code switches select the individual pulses that are
transmitted on the transponder reply frequency.
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3.1 LOGIC SYMBOLS AND TRUTH
TABLES

The various types of logic symbols used in the AT50.
are shown with the associated truth tables.  All inte-
grated circuits are DTL (diode transistor logic) except
U103 and U104, which are RTL (resistor transistor
logic).

Two symbols are shown for each gate truth table. The
use in the circuit determines which is shown on the
schematic.

The small “o" at a terminal indicates a low state at
the time of interest.

Two Input NAND Gate

The first symbol illustrates applications where two
high inputs are ANDed to produce a low output. The
second symbol represents applications where two
low inputs are ORed to produce a high output.

Two Input NOR Gate

The first symbol illustrates applications where two
high inputs are ORed to yield a low output. The sec-
ond symbol illustrates applications where two low
inputs are ANDed to give a high output.

A
a) ¥
A
—a )

Two Input OR Gate

The first symbol represents applications where two
high inputs are ORed to give a high output. The sec-
ond symbol represents applications where two low
inputs are ANDed to give a low output.

D P

J-K Flip-Flop

The flip-flop triggers on the negative transition of the
clock pulse. The time period prior to the negative
transition of the clock pulse is denoted t,, and the
time period subsequent to this transition is denoted

lh+1.

CIRCUIT DESCRIPTION
SECTION 3

When the J and K inputs are high, the flip-flop changes
state with each clock pulse. That is, the Q output
after the clock pulse will have the same level as the
Q output had prior to the clock pulse. 1f J 1s tow and
K is high, the Q output will go low and remain low.
If J is high and K is low, the Q output will go high and
remain high.

—{y ao—
cP—
—iK Op—

RESET

3.2 LOW-PASS FILTER-DIPLEXER

The aircraft transponder antenna is connecled o a
low-pass filter thru the antenna cable and J102. The
low-pass filter has a cut-off frequency ol 1200 MHz,
and has about (.2 db attenuation at transponder fre-
quencies. Above 1200 MHz the filter gives increas-
ing attenuation to any harmonics in the transmitter
reply signal.

The diplexer is formed by the two cables which pass
from the low-pass filter to the receiver and to the trans-
mitter. The cables are cut to critical lengths to reject
the unwanted frequencies. The diplexer prevents
the transmitter from loading the incoming 1030 MHz
signal and keeps the 1090 MHz reply out of the re-
ceiver preselector. When service is required on these
cables, the original lengths must be maintained. (refer
to maintenance section for details.)

3.3 PRESELECTOR

The preselector is a bandpass RF filter tuned to 1030
MHz. It consists of four mectal rods with the input
and output coaxial leads connected to the 50 ohm
points on the input and output rods. This filter will
pass interrogations at 1030 MHz and will reject, by
at least 60 db, interrogations outside the frequency
band 1030 +25 MHz.

3.4 RECEIVER

The receiver is a superheterodyne with a crystal con-
trolled local oscillator, hot carrier diode mixer, loga-
rithmic-response |F amplifier, video detector, video
amplifier, narrow pulse discriminator and side-lobe
suppression circuits.

Local Oscillator-Multiplier

The crystal oscillator is tuned to 161.667 MHz by the
ferrite slug in T301. Crystal Y301 operates in the
seventh overtone, series-resonance, mode with T301,
C317, C318, and C319 serving as the oscillator tank
circuit and voltage divider networks to provide feed-
back to oscillator Q306. The transistor is normally
conducting by the action of R319, R320, and R318.
The oscillator output is link-coupled to the harmonic-
tripler diode, CR301 and then to L305 and C316
which are tuned to the third harmonic 485.0 MHz.

s All reference to the AT 50 (shown in italics AT50) indicates
that the data applies equally to all three transponders. 31
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. Harmonic Mixer

The hot carrier mixer diode, CR302 is connected be-
tween the 485 MHgz tank circuit and the 60 MHz
tank circuit, 1.301 and €302, at the input of the Ik
amplifier.  The 1030 MHz signal is coupled thru an
impedance matching, capacitor C301, to a short sec-
tion of resonant line. The mixer diode is operated in
the harmonic mode.  The second harmonic of 485
MHz (970 MHz) mixes with the signal (1030 MHz)
to produce the [F frequency (60 MHz).

Logarithmic IF Amplifier-Video Detector

‘The 60 MHz signal from the mixer diode is amplified,
iltered, and video detected by Q301, Q302, Q303,
and O304,

I'he amphiier has a logarithmic response which s
obtained by a unigque approach in the base-biasing
circuits,

The de base current is supplied to each respective stage
by R301, R306, R311l, and R3l6. The collector
voltages are fixed at ahout +9 volts and the base-
emitier voltages are equal when no signal is present.
When a 60 MHz signal is present, the base-emitter
voltages are reduced because of detector action on
the base-emitter junction.  Transistor Q304 acts as
a video detector for weak signals which are amplified
by the first three stages. The last three stages are cou-
pled together at video frequencies by R305, R308,
R310, and R313.  As the voltage is reduced at the
last stage, the resistor coupling reduces the voltage
on the preceding stapes, thus reducing the operating
current and RF pain of the stage. ‘The RI- gain and
coupling are such that a logarithmic response to sig-
nal variation is obtained, The bandpass filtering and
interstage coupling are provided by the four tuned
circuits and small coupling capacitors,  The video
output is coupled to the video amplifier thru a low-
pass filter, R315 and C323. During periods of high
interrogation rates, the receiver gain is reduced to
limit the reply rate. The RF gain of Q301! is a func-
tion of the dc base current. The dc base current is

controlled thru R301 and R302 by the reply rate
control circuit, and is reduced to lower the amplifizr
gain.

CIRCUIT DESCRIPTION
SECTION 3

Video Amplifier

Q305 is a variable gain, feedback controlled video
amplifier, and is directly coupled to the output of the
video detector. The video output signal is positive
at TP30!1 with a 2.5 volt peak voltage (nominal at
50 db above minimum trigger level (MTL). The video
gain control R323 adjusts the gain of the amplifier.

Pulse Width Discriminator

The pulse width discriminator uses Q307, Q30¥, and
Q309 to reduce the sensitivity to signals which are
narrow in width compared to normal interrogations.
Transistor 307 is a phase-splitting amplifier, driving
an all-pass delay network consisting of €324, L307,
(325, R33Y, and R325. It provides a time delayed
version of the signal to the base of Q308, while the
undelayed version is applied to the base of Q309. The
sipnal is inverted as it passes thru the delay network
and appears on the base of Q308 as a positive pulse
delayed 0.3 psec. Q308 and Q309 are normally
ON, and the emitters are low, holding Q310 OFI-.
If a signal wider than the delay time of the multi ap-
pears at the pulse-width discriminator, both Q308
and Q309 are turned OIF, and Q310 is turned ON.
If a signal narrower than the network delay time
appears, there is no outpul.

3.5 SIDE LOBE SUPPRESSION

The side lobe suppression circuit uses Q310, Q311
and Q312 to provide an effective reduction of sensi-
tivity for a short time after a signal appears. It is
thereby possible to distinquish between signals where
P2 is equal to P1, and signals where P’2 is more than
9 db less than PI.

This gain reduction is accomplished by the non-lincar
action of Q310, the ramp penerator. Any posilive
signal appearing on the base will cause C328 to charge
up to the peak of the signal, after which it decays back
to the original level by the current supplied by R333,
R334, and the -8.4v supply. Q310 is less sensilive as
long as a charge remains on C328.

The ramp decay time is adjustable by R333, and is
set for 8 usec for a signal 28 db above MTL. This
allows the receiver to regain full sensitivity 8§ usec
after PL.

Q311 amplifies the signal from the collector of Q310,
and the emitter-follower Q312 provides a low resist-
ance for the decoder gate circuits.
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3.6 DECODER

I'he video input signal from the receiver is applied
o gates ULO1D, U028, ana U102C.  The second
mput of UTOID s connected to the output of the
sirobe multivibrator, and i1s normally high. The sec-
ond puts of UT02B and U102C are connected. re-
spectively, to the outputs of the mode A and mode €
decoding multivibrators.  These outputs are normally
low. Therefore, ULOTD is normally open, and U028
and U102C are normally clo-ed. A positive pulse
from the receiver appears at pin 11 of ULOID as a
negative-going  puise. lhere are no outputs from
U028 or U020 because these pates are held off
by the mode A and mode C multivibrators.

[he negative-poing pulse from pin 11 of ULOID is
differentiated by Cl01, C104, and C107 to produce
negative spikes which trigger the mode A multi, the
mode C muiti, and the SLS mulu.  The pulse from
U101 s also differenuated by Cl101, and applied
to the common imputs of the decoding gates as a short,
negative spike

lhe tive decoding multis are adentical in operation,

so that a description of one is descriptive of all. The
operation of the mode A multi is described.
In the guescent condition QLOL is OFF and

(102 48 ON. When the negative trigper pulse
comes thru C104, Q102 turns OFF and the col-
fector goes high, causing Q101 to go ON. The
collector of Q101 goes low, and the base of Q102
15 pulled low by 102, 102 begins to charge
thru R102 towards -8.4 volts. When the base-
emitter voltage ot (102 reaches the turn-on
value, Q102 goes ON, Qlul is turned OFF,
and the multi s in i's original state. The ON
ume of the multi is adjustable Dy Ri04.

lhe mode A mult s ON for about 7.5 psec at the
end of this time, the pulse return ero, and the
negative-going tratling edee is differ ted by C103,
Fhis drives pin 10 of LHTO3C Jow ard opens the mode
A decoding pate. The tume constant of C103-R 141
sets the decoding gate width at about | usec.  The
mode A decoding gate s therefore open from 7.5 to
after the mode A mubi s triggered.  |f,
during this tme, a second pulse from the receiver pass-
es thru U011 and CIO1 and appears at pin 9 of
U103C as g negative-going  spike, both nputs of
U03C are low at once,and an output pulse is pro-
duced.

0D HseC

3-4

The decoding of mode C and SLS interrogation 1s
done in an identical manner.

When the mode A multi is ON, in 4 of JI02B is held
high by R115 and the collector of Q102. UI02B is
thereby enabled and a second pulse coming from the
receiver during the multi ON time will produce an
output at pin 6 of U102B. This output is differentiated
by C115 and triggers the mode A alternate multi. The
mode C alternate multi is activated in a similiar man-
ner.

The function of the alternate multis is to provide de-
coding capability in the presence of noise. 1 a valid
interrogation signal from a ground station is preced-
ed thru the receiver by a noise pulse, the alternate
multi will still decode the signal while the primary
multi is tied up by the noise pulse. This gives increas-
ed transponder capability in the presence of electrical
noise.

The outputs of the mode A and mode O decoding
gates are each connected to an mput of UT0O5SC.  bor
each valid mode A and mode C interrogation, U105C
passes a trigger pulse to UI04A, which triggers the
strobe multi.  The output from the SLS decoding pate
is tied directly to UTO4A, and also triggers the strobe
multi,  The output of the strobe mult, pin Il of
U 102D, is normally high and poes low for about 35
psec when the multi 1s  triggered. This closes
UT01D and "inhibits operation of the decoder for
approximately 37 psec.

I'he decoder must activate the encoder for a mode A
or mode Cinterrogation, but not for an SLS interro-
gation,  For this separation, a latch circuit, UlO4B
and U040, is used.

If a4 mode A or mode C pulse pair is decoded, a posi-
tive pulse will appear on pin 6 of U048, This will
cause pin S of U048 and pin 9 of UT04C 1o go fow,
and pin 8 to go high.  Pin 7 will also be high and the
latch will ve held in this state. Pin 2 of ULOLA and
pin 9 of UI01C are now high and these gates will
now pass the strobe pulse coming thru RI151. The
encoder is thereby activated.

If an SLS interrogation is decoded, a pulse will be pre-
sent on pin 10 of U104C, This will set the latch n
the other state, with pin 8 low, Gates UIOIA and
U101C are now closed, and no strobe pulse passes
thru to activate the encoder.




3.7 ENCODER

The encoder generates apgroup of precisely spaced
pulses, which are individually selected by the front
panel code switches, for mode A, or by the altitude
digitizer, for mode C.

In the counter schematic, pins 3 and 11 are I inputs,
and pins 2 and 12 are K inputs.

A series of nine JK flip-flops is connected as a switch
tail ring counter 1o generate the eighteen diserete states
necessary for encoding, This counter circuit is uselul
for encoding because a particular state of the coun-
ter can be selected by a single two-input gate. It is
called o switeh tail ring counter because the output
is switched, or inverted, and tied back to the input,

The counter is gated on and off by UIO9A, which
controls the reset line to the counter. When pin 6 of
U109A is low, the counter is reset to its zero slate,
and pins 6 and § of the flip-flops are high. With the
reset line low, the counter will not clock into the next
state. Pins 1 and 2 of U107A are connecled to outputs
A and | of the counter and are high in the zero state
of the counter. Pins 4 and 5 of U109A are held high
by UI07B. When a strobe pulse is received from the
decoder, the output of UI07D is differentiated by
C125 and RI153, and pins 4 and 5 of UI09A are
monentarily driven low. Pin 6 of UL09A is now high
and the counter is enabled.

The strobe pulse from the decoder is applied to two
inverter gates, U107A and UI0O7D.  U10TA operates
the clock, and Ul07D provides a turn-on pulse for
the ring counter.

In the clock, Q111 and Q113 are normally ON, and
Q112 is normally OFF. Q113 collector current passes
thru 1.102. When Q113 is turned OFF by the strobe
pulse from UI07A, L102 and associated capacitors
121, C122, and C123 are shocked into oscillation.
The positive voltage excursion on TP107 turns Qlll
OFF, and Q112 ON. This causes a series of pulses
1o appear on the collector of Q112. The pulses are
inverted and squared by UIO7F.  Flip-flop UL110B
changes state with each pulse from UI07F, and pro-
duces an output on pins 8 and 9 which is one-half the
clock frequency.

CIRCUIT DESCRIPTION
SECTION 3

In the zero state, each flip-flop has the J input high
and the K input low, except UlIIA which has J low
and K high. In the flip-flop truth table, note that
with J high and K low, the Q output will not go low
when the flip-flop is clocked by U107C. ‘Therefore
only UlI1A will change state when the first clock
pulse enters the counter, The other flip-flops will re-
main in the same state. After the first clock pulse
ULLIB is enabled, and the second clock pulse will
cause pin 8 of UL1IB to go low. Pin 6 of UL11A will
remain low. In this manner the transition of each
flip-flop enables the one following, and this action
continues until UL10A enables Ul11A to pass into
it's original state on the tenth clock pulse.

Succeeding clock pulses will cause the counter to revert
to it's original state, one flip-flop at a time. After the
eighteenth clock pulse, pins | and 2 of UI09A are
high and pin 6 of Ul09A goes low. This lowers the
reset line and the counter stops.

Each pulse is decoded, or selected, from the counter
by a NAND gate. The NAND gate is controlled by
the code switch or by a gate connected to the altitude
digitizer. The mode latch, U106A and U106D, deter-
mines whether the code switches or the altitud»
digitizer selects the proper reply pulses.

For a mode A reply, where the reply pulses are select-
ed by the code switches, the mode latch receives a
negative-going pulse from the decoder on pin | of
U106A. Pin 3 goes high, and remains high because
of the holding action of the latch. At this time, pin
11 of Ul06D goes low, and remains low. Pin 6 of
U 1068 is now low, and holds one input of each altitude
digitizer gate (U106C, U122, and U123) low. The
output of each digitzer gate is therefore high,

The common line from the code switches is tied 1o
pin 11 of U106D, which is low for a mode A reply.
When a switch is closed, the control line to the NAND
gate is closed, and the pate is shut. No pulse will appear
at the output of the NAND gate. When the switch is
open, the internal circuitry of the NAND gate pulls
the input up, and a pulse appears at the output every
time the counter is cycled. The outputs from the en-
coding gates are collected in UIOSA, and passed o
pin 9 of UL0YB.
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For a mode C reply, the mode latch recieves a nega-
tive-poing pulse from the decoder on pin 13 of U1006D,
Pin 11 goes high, and remains high because of the
holding action of the latch. Pin 3 of UT06A 15 low.
1 he common line from the code switches 1s now high,
and it is immaterial whether the code swilches are
open or closed, as this input to the encoder NAND
gates is high in either case. The line to the common
inputs of the altitude digitizer gates is high, and the
level of the output pin from each digitizer gate is con-
trolled by the input from the digitizer appearing at
101, If no digitizer is attached, these lines are pulled
high by the mternal gate circuitry, and the outputs are
low. This closes the decoder NAND gates, and only
Il and I2 appear.

I'he digitizer is activated by the strobe from UIOIRB.
When no altitude nformation is desired.  SI101C 18
closed. This intubits UL01E, and only b1 and |2 are
returned in the reply transmission,

Adjacent pulses appearing at pin 9 of UTOYE are not
spaced, but appear as one pulse. That is, if code 7777
were entered into the transponder, two long positive-
going pulses would appear at pin 9, each 1015 psec
in length, and separated by 1.45 psec, which is the
tume representing the X pulse.  The information pre-
sent in these pulses must be recovered before it is use-
ful. Pin 1318 connected to pin 9 of ULTOB. The wave-
form at this point 1s high only during the last half of
cach pulse from pin 3 of U105A. Therefore UTOYR
will pass only the last half of each pulse appearing on
pin 9 In this manner the pulses are separated.
Pin 10 of U098 is connected to the function switch
1o control the ON-SBY function of the transponder.
Pin 12 serves as a control line to delay transmitler
operaton until the filament timer has run through a
20 second cycle,

3.8 TRANSMITTER

3.8.1 Both AT 50's

The transmitter is a triode tube operated as a ground-
ed-grid, cathode pulsed, power oscillator. The tube
is mounted in a rectangular cavity, where the length
of the anode line determines the frequency of opera-
tion. ‘The anode line is foreshortened by the tube
anode-grid capacity and a small variable capacitor
which serves as a fine tuning adjustment.

Feedback is obtained by a length of wire attached to
the cathode and extending through the tube grid flange
into the anode area of the cavity. ‘The cathode cir-
cuit is broadbanded.

Power is inductively coupled to the low pass filter with
a probe through the cavity wall.

3-6

3.8.2 AT 50A

The transmitter in the ATSOA is a grounded grid cavity
power oscillator. The cavity may be considered as a
fore-shortened coaxial line terminated in the tube grid-
plate capacity. Feed-back is obtained with a coupling
probe from the cathodz into the plate cavity. Power
is tuken from the cavity by means ol a capacity probe
located at the tbe end of the anode line. For tuning
purposes a small variable capacitor is attached be-
tween ground and the anode line of the cavity.

3.8.3 Modulatc -

The transmitter is modulated by Q119 (Q136 in
AT30A), a transistor switch connected in the cathode
circuit. In the guiescent condition, the transistor is off
and the cathode is at about 60 volts. This voltage level
is determined by the tube cutoff characteristics and
the leakage current through the transistor. When posi-
tive pulses are applied to the base of Q119 (Q136 in
ATSOA)Y. the cathode voltuge is lowered and oscilla-
tion begins.

The modulator transistor Q119 (Q136 in AT 50A).
is driven by the one-shot multivibrator, Q117 and Q118.
The duration of the multivibrator ON time determines
the pulse width, Q117 is normally OFF, and Q118
normally ON. In this condition a reverse bias appears
on the base of Q119 thru R167 and RI172.

When the trigeer pulses from U098 are dilferent-
ated by C130, Q117 s turned ON, and the collector
voltage rises.  The voltage on the base of Q1IN rises
by the same amount, and turns OFF Q118&.

(119 is held on by base current flowing through Q117,
RI8S, and RI72.

The circuit will remain in the quasi-stable state for
only a short time. CI131 begins to charge through
R165 and R166 and QLIS goes ON when the base
current reaches the turn on value. The mult pulse
width is adjustable by Ri6A




3.9 POWER SUPPLY

The power supply contains a series regulator and a
de-to-de power converter.

The input power from the aircraft buss is passed
through a decoupling filter, L101 and C150. Q129 s a
series regulator driven by Q130 and by the differen-
tial pair Q131 and QI132. When power is applied,
R189 passes current to the base of Q131, where the
voltage rises, and is held at 5.1 volts by CR110. The
base of Q132 is connected to a voltage divider working
between the regulated +9.4 volt line and ground.
The current thru R193 is essentially constant for vari-
ations in the input and output voltages of the regulator
due to the high gain of the differential pair. An in-
crease in the regulator output voltage or an upward
change in the setting of R192, will result in a decrease
in Q131 current. Q129 will tend to turn OFF, and
the output voltage will return to its stabilized value.

O133, Q134, and associated components comprise
the de-to-de converter. Q134 is biased thru R197
(R244 in the ATSOA) to turn ON first, and after os-
cillation begins, base drive is thru R198 and R199,
(R245 and R246 in the ATS0A).

Output voltages trom the converter are +145U

volts and -8.4 volts.

3.10 SELF-TEST GENERATOR

The self-test generator provides a modulated RF sig-
nal to check proper operation of the receiver, mode
A decoder, encoder, and transmitter. When the func-
tion switch is positioned to test (TST), it initiates a
mode A interrogation which is ivjected into the first
stage of the IF amplifier. The generator is comprised
of two oscillators, 1) Q126 to produce a 60 MHz RF
carrier, and 2) Q125 to produce | wsec pulses spaced
& usec apart. The generator also includes a unijunc-
tion oscillator, Q127, which determines the interroga-
tion rate of the test generator (450 Hz), and a control
transistor, Q128.

CIRCUIT DESCRIPTION
SECTION 3

The operating potentials of Q125 and Q126 are set
so that conduction in Ql26 occurs only during the
peak of the 125 KHz sine wave, for 1 psec. Q126
is grounded thru R209 and QI28, and can conduct
only when Q128 is ON. Thus, when QI27 conducts,
Q128 is turned ON and the generator produces 60
MHz pulses with 8 psec spacing. The time con-
stant in the base circuit of Q128 is such that 3 or 4
pulses are produced from the 60 MHz oscillator for
each interrogation.

The test generator will run until the spring-loaded test
switch is released.

3.11 REPLY RATE CONTROL

The reply rate control circuit is formed by Q115, Ql16,
and associaled components.

‘The function of the circuit is to limit the reply rate of
the transponder in areas where the interrogation rate
rises excessively. This condition can exist where many
ground stations are interrogating simultaneously.

Q115 is a constant current source which supplies
current to R302 in the receiver, to CI29, and to a
bleeder transistor. Ql16. The average bias on the
base of Q116 is proportional to the reply rate, and is
zero for a non-reply situation. A strobe pulse from
pin 8 of Ul07D, momentarily turns Q116 ON, and
the voltage on C129 drops. Successive, strobe pulses
produce identical effects, and the voltage on C129 will
drop sharply when the rate reaches about 1250 per
second, as determined by the adjustment of RI57.
The gain of the IF amplifier is thereby reduced, and
the transponder will not reply to weaker signals.

Full RF gain is restored when the interrogation rate
drops below 1200 per second.
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3.12 REPLY LIGHT DRIVER CIRCUIT

he reply hight driver circuit illuminates the “Push-
Ident” lamp, DS101, when the transponder replies
to an interrogation. The circuit is comprised of a trig-
ger transistor Q120; a 2 millisecond multivibrator,
0123-U108D; control gates UI08B and Ul02A; and
a lamp driver Q124. Q125 is added to bypass the
dimmer control R181, and bring the lamp to full bnl-
liance when the test switch is operated.

I'he reply lamp gives a true indication of transpon-
der reply capability. The trigger signal is derived from
the emitter of the modulator transistor Q 119, ampli-
fied by Q120, and applied to Q123, The trigger signal
is negative and turns OFF Q123, which, together with
UIO8D, forms a 2 millisecond multi. When the mult
is ON, pin 11 of ULO8D is low. ‘This drives the out-
put of UI02A high and turns ON the lamp driver Q 124,
which energizes the lamp.
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3.13 FILAMENT WARM-UP DELAY

3.13.1 Both AT 50’s

Q121 and QI122, with associated circuitry, form two
timing circuits for filament warm-up delay and SPIP
timing. Each has a delay ol from 15 to 20 seconds.

When the function switch 1s switched from OFI to
another position, C139, in the filament timer circuit,
pulls the base to about -8.4 volts. 139 begins charg-
ing towards +5 volts thru RI170. When the base
voltage reaches the turn-on voltage, the collector
voltage drops.  'The collector voltage 1s inverted thru
LI LORA, and applied to pin 4 of UI0SB, and to pin
12 of UIOYR.

The filament timer inhibits transmitter operation until
after the timer cycle. The operation of the SPIP timer
is the same as the filament timer, except that it may
be recycled at any time by discharging C136 thru
RI86 and 5100, Operation of the SPIP timer brings
the reply lamp ON for the duration of the SPLP timer
cycle. The filament timer s interlocked thru UTORB
to prevent lamp operation during the transmitler warm-
up tme.

3.13.2 AT 50A
In the ATS0OA the filament delay circuit is omitted
since the transmitter tibe requires no warmup.




4.1 PRELIMINARY SERVIC!NG
PROCEDURES

To localize a problem to one of the main circuil
subdivisions - voltage regulator, dec-dc converter,
receiver, transmitter/modulator, decoder, and
encoder - a series of systematic preliminary checks is
recommended.

WARNING
HIGH VOLTAGE

Once the problem area has been located, refer to the
Detailed Servicing Procedures for proper techniques
to locate the defective part.

VOLTAGE REGULATOR

Check the voltage on the 9.4 volt regulated line.

This line is most casily obtained at the end of the 3
watl, voltage dropping resistor, R200 (see Figure 4-
). The voltage is adjustable by R192 and must be
sel to 9.4 £0.2 volis.

Inability to obtain 9.4 volts at R200 indicales a
defective regulator.

000 D e 00 0nD
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MAINTENANCE
SECTION 4

DC-DC CONVERTER

Operation of the de-dc converter may be checked by
listening for the audio note of approximately 4.3
KHz.
If this level of audio is not heard, the converter could
be defective.
The following tests require that the
transponder be interrogated with a mode
A pulse pair al a signal level of -60 dbm
with the function switch in the ON
position.

RECEIVER

Attach a scope probe to the blue video wire from the
receiver to the Main PC Board, at the main board’s
terminal (see Figure 4-1). A pair of pulses of about
3 volts amplitude should be seen.

The absence of pulses here indicates a defective
receiver.

DECODER

Attach a scope probe to TPI07.

A decaying
sinusoidal waveform should be seen.

The absence of a signal here indicates an inoperative
decoder.

TRANSMITTER/MODULATOR and ENCODER
Attach a scope probe to TP108. The function switch
should still be in the ON position.

If pulses are present at TP108, and there is no trans-
mitter output, the transmilter or modulator is probably
defective.

If pulses are NOT present at TPIOB, a defective en-
coder is indicated.
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FIGURE 4-1. PRELIMINARY TEST POINTS
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SEE BLOW.UP
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4.2 DETAILED SERVICING PROCEDURES

The detailed servicing information is given as an aid
to the repairman in analyzing a problem and locating
a defective part.

Reference should also be made to the Table of
Typical Voltages, to the photographs of the typical
waveforms, and to Section 3 for the explanation of
circuit operition

4.2.1 Voltage Regulator

A defective voltage regulator 1s generally indicated by
very low voltage output, 1 volt or less. Probable
causes are failures of Q130, Q131, or Q132 These
transistors may be checked with an ohmmeter for
shorts, without removal from the board.

4.2.2. DC-DC Converter

Ihe de-de converter is most casily checked for proper
operation by viewing the voltage waveform on the
collector ¢f one of the switching transistors, 133 or
134, The metal tab on Q133 or Q134 is at collector
potential  The waveform should be as shown in the
upper trace of Figure 4-3. with the transponder reply-
ing. When the equipment is not replying, and the load
on the high voltage supply is less, some overshoot may
he seen. as shown in the lower trace.

A. Collector of Q134, in reply mode
B. Collector of Q134, in standby mode

FIGURE 4-3

If the waveform shows excessive overshoot on both
top and bottom, and is symmetrical, a defective
transformer is indicated. This will result in poor high
voltage regulation when going from standby (SBY) to
a reply mode.

An unsymmetrical wavelorm is evidence of a bad
switching transistor (the converter will run with Q133
inoperative). Each transistor may be checked for
saturation by attaching the scope 10 the 9.4 volt line
emitters of 133, Q134 and aligning the trace with
a horizontal line on the scope graticule. Then attach
the probe to each collector in succession. Each collec-
tor should come within .2 volts of the emitter when
the transistor is ON. There should be no discernible
increase in the transistor saturation voltage when going
from Standby to a reply mode.

4-2

4.2.3 Receiver
Receiver sensitivity, for 90% transponder reply,
should be -69 dbm or greater.

If the receiver is dead, attach a scope probe 1o TP301,
and check for a signal, The signal should be as shown
in the top waveform of Figure 4-4 with a strong signal
input (-45 dbm) or greater. If no signal is present
over the dynamic range of the receiver, the oscillator
may be defective.

A. TP301,0.5v/cm 2 ysec/cm
B. Emitter, Q310, 1 v/cm 2 usec/cm

FIGURE 3-4

Attach a VTVM to Q306 emitter thru a | Meg resistor,
I'he normal voltage at this point (emitter of Q306) is
1.4 10 2 volts, with the oscillator operative.

o tune the oscillator, set R320 to mid-range. and turn
the slug in T301 CCW until all the threads show above
the top of the coil. Tune T301 to a point where the
VTVM shows a sudden increase in voltage. Then
advance slug V& 1o Y4 turn CW past this point.

The receiver IF amplifier should be tuned for maxi-
mum sensitivity.

Attach a scope probe to the video line to the main
board (blue wire) and adjust the RF generator to get
one or two volts of video.

Keep the generator leved at a point where a volt or two
is seen on the scope.

1.302, L303. and L.304 are tuned by varying the
turn separation, watching the scope for maximum
deflection. Avoid deforming the coil in a manner that
places it close to the receiver cover, as this may cause
detuning.

If any distortion of the video pulses is present adjust
Oscillator potentiometer R320 until distortion dis-
appears. Then retune T301.

If receiver sensitivity is from 10 to 20t db low, and
operation is otherwise normal, the mixer diode may
be defective.




The transistors in the rf amplifier may be given a
cursory check by measuring the base voltages which
should be about 0.73 volts on Q301, Q302, Q303,
and Q304. This base voltage should not vary more
than 0.02 volts. No attempt should be made to use
transistors other than those specified, as the receiver
dynamic range and SLS performance may be
degraded.

If there is insufficient video gain thru Q3085 it will
not be possible to correctly set the ramp at the emitter
of Q310 The ramp will appear to decay too fast, be-
cause of an inadequate charge on C328. R323 should
be set to give 1.3 volts of signal on TP301 at 28 db
above MTL. The waveform on the emitter of Q310

should be as shown in the lower trace of Figure 44, °

for & mode A terrogation at 28 db over MTL

lo pet the correct slope on the ramp voltage, R333
should be adjusted so the decaymg portion of the
ramp produced by Pl just intersects the base line
at the begimnimg of the ramp formed by P3, at 28 db
over MTL

4.2.4 Decoder

The waveforms on the decoder input gate, U101D,
are shown in Figure 4-5.  This gate is closed
following decoding of & valid pulse pair, including an
SLS pair, for the duration of the strobe pulse. This
results in a narrow P3 (P2 in case of an SLS pair) on
pin 11, as shown in the lower trace of Figure 4-5.

A. Pinl2,6U101,2 v/cm 2 usec/cm
B. Pinll Ul0L,2v/cm 2 usec/cm

FIGURE 4-5

The decoding capability of the transponder may be
checked by attaching a scope probe to TPL10O6, and
interrogating with SLS, mode A, and mode C pulse

MAINTENANCE
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pairs. A negative going pulse of 35 usec duration, as
shown in the lower trace of Figure 4-6, should be
seen. The position of the pulse will vary in time with
respect o Pl as the interrogation mode changes.  [f
decoding s defective for a particular decoding gate,
check the waveforms at the inputs and the outputs of
the gate. Decoding action for a mode A interrogation
is shown in Figure 4-7. The upper trace shows a
differentiated P3 appearing on Pin 9 of Ul03. The
center triuce shows the differentiated trailing edge of
the mode A multi pulse appearing on Pin 10 of
uloi.

Ov

A. Pin 14, U104, 1 v/cm 1 usec/cm
B. TPl0O62v/cm 5 usec/cm

FIGURE 4-6

Pin 9, U103 2 v/cm .5 usec/cm
Pin 10, U103 2 v/cm .5 usec/cm
Pin 8, U103 2 v/cm .5 usec/cm

FIGURE 4-7

ow»
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GND

GND
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4.2 .4 Decoder, continued

The lower trace of Figure 4-7 is the output at Pin 8,
which appears as a result of the time-coincident input
signals,

[he waveforms which appear on the mode C
fecoding gate, UI103D, are the same as those which
appear on LHO3C

SLS decodmg is shown in Figure 4-8. Here the
decodmp multe width s less than 2 psee, so both
ditferentiated Pl and P2 appear in the upper trace.
Ihe output appears on Pin 14 of UTod, and 1s time-
oincidence with P30 Decoding capability of the
dternate multi's may be verified by grounding the
base of Q102 for mode A, and the base of Q104 for
mode €. The waveforms which appeared on U103C,

s shown an Figare 4-7, should now appear on A. TP10l, 1 usec/cm,2v/cm
L3 [akewise the wavetorms for mode C B. Pind4,Ul02, 1 usec/cm 1 v/cm
lecodime, which appeared on U103D, should now FIGURE 4.9

ippear on LTOJA

Proper decoding is dependent on correct pulse width
of the decoder multis. The width of the pulse deter-
mines the position of the “window,” which must be
time coincident with the differentiated P3, as shown
in the top trace of Figure 4-7.

To adjust the mod A multi pulse width, altach a scope
probe to TPIO6 and a second probe to TPJOI. Set
the test generator to mode A and view both traces at
once. Adjust R104 and note that there is a range on .
the width of the decoder pulse, as seen on TPI10I,
during which decoder action is seen on TP106. Adjust
R104 so the width of the multi pulse falls in the cen-
ter of this range.

For mode C and SLS adjustments, proceed in a simi-
liar manner as mode A, using R111 and R121.

To adjust the alternate multi’s, ground the base of
0102 for mode A, and the base of Q104 for mode
C, using the same procedure as described in the two

A Pin li)" Ulo4 ) i, ? psec/cm preceding paragraphs, and adjust R129 for mode A,
B. Pinl12. . UlD42v,/cm .5 usec/cm antl R136 foc mode ¢
C. Pinld4,Ul042v/cm.5 usec/cm '

FIGURE 4-8

Fredre 49 shows the output pulse from the mode A
wilte at TPIOT, and the enabling pulse which
ippears on Pin 4 of L1102, U102 is not enabled unuil
the voltage on Pin 4 1s greater than 1 volt.

Figure 4-10 shows the output pulse from the mode €
nuiteat P02 and the output pulse from the SLS mulu

it TPIUR, tor o mode A mterrogation.
l'o check the SIS latch and the time delay network

RISE-CT240, attach o scope probe to TPH06 and a
ceond scope probe 1o Pin X oof U101 For mode A
ind mode O (but not tor SLS) interrogation,

negative-gomng puises of about 35 psec duration
should appear on both traces.  The waveform on Pin

s of ULol will be delayed 1 psec with reference (o A TP102 2 v/cm
the waveform on TP106. B: TP103 2 usec/cm
For SLS interrogations, no signal should be present " "\URE 4-10

4 g -

on Pin 8 of U101,

44




4.2.5 Encoder

Trouble in the encoder circuits may be isolated to the
clock, ring counter, or information gates.

With a properly operating decoder, there should be a
negative-going strobe pulse on Pin 8 of UIOI, as
shown in the top trace of Figure 4-11. Check the
clock at TP107 for a decaying sinusoidal waveform.

It should look like that shown in the lower trace of
Figure 4-11.

TR
..uunnnlilllllw

__.I”I”I.‘!!HHIW‘F!I'J‘NM(WNWWW | . -

A. Pin8UILO01 2 v/cm 5 usec/cm
B. TP107 Clock5v/cm

FIGURE 4-11

To adjust the encoder clock, set a code of 7700 into
the transponder and view the detected output pulses
on the scope. Attach the second scope input to a
marker generator having a frequency of 689.60 KHz
and adjust C121 so that the detected output pulses
are time coincident with the marker pulses, This will
give a spacing of 20.3 psec between Fl and F2.

[n general the ring counter will be the most difficult
part of the digital circuitry to trouble-shoot. A
relinble procedure for troubleshooting these circuits is
to check the operation of each gate or flip-flop against
the truth table, beginning with UIT1A and proceeding
thru the counter.

The waveform on Pin 6 of Ul07C should be a
square wave of one-hall the clock frequency. This is
shown in the upper trace of Figure 4-12. If the ring
counter is not functioning, check the reset pulse from
Pin 6 of UI09A. The waveforms on the input and
output of UI09A should be as shown in Figure 4-13.

If the ring counter does nol begin counting before the
input pulse disappears (upper trace, Figure 4-13), the
output on Pin 6 of UIO9A will disappear
simultancously with the input. This means that Ul11
has not changed state. If the output pulse on Pin 6
is less than 25 psec, the ring counter is not counting

MAINTENANCE
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A. Pin6ULD7 2v/cm
B. Pin3Ul055 usec/cm
(Code 7777)

FIGURE 4-12

thru all 18 states. The shifting action within the ring
counter will proceed only as far as a bad fip-flop.
The counter will then besreset by the next strobe
pulse and the action will repeat. The defective
circuit will be that which does not change state in a
manner conforming to the truth table. A defective
information gate “may also cause the counter to
malfunction by holding the connecting line to the
counter low. .

/

7
/

"A.  Pin4 U107 2 v/cm
B. Pin6UL095 usec/cm

FIGURE 4-13
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4.2.5 Encoder, continued

Typical counter waveforms are shown in Figure
4-14. The upper trace shows the signal on Pin 6 of
Ul10, and the lower trace shows the signal on Pin 9
of Ull4. Pin 6 of UL10 and Pin 9 of U114 are con-
nected to the Bl information gate, U120B. During
the time when both signals are high. U120B is open
(neglecting for the moment the other two gate inputs)
and pulse Bl appears on the common output line.

A. Pin6UllI02 v/cm
B. Pin9Ull4 5 usec/cm

FIGURE 4-14

A defective information gate may be found by noting
which information pulse does nol respond to the
operation of the code switch. Check the switch before
replacing the gate circuit. A jumper to ground may
be used to simulate switch operation.

To check the operation of the mode latch, attach a
voltmeler or scope probe to either Pin 3 or Pin 11 of
U106.

Pin 3 should be high, and Pin 11 low, after a mode
A interrogation. Pin 3 will be low, and Pin 11 high,
after @ mode C interrogation.

The pulses from the information gates are
accumulated in Ul05A, and appear on Pin 3 of
UIO5A, as in the lower trace of Figure 4-12. The
code 7777 is shown.

After passing thru U109B, the pulses appear as in
the upper trace of Figure 4-15. Code 0000 is shown.
The possibility of a short on the circuit board caused
by a loose strand of wire, or by a solder splash from

previous maintenance, should no! be overlooked as a
trouble source.

4-6

A. Pin8,Ul1092 v/cm5 usec/cm (0000)
B. TPlOEB,5v/cm 5 usec/cm

FIGURE 4-15

4.2.6 Modulator

The pulses which appear on Pin 8 of U109, and
which are shown in the upper trace of Figure 4-15,
are differentiated by C130, and trigger the
modulator.  The multi output, at TP108, is shown by
the lower trace of Figure 4-15. Figure 4-16. upper
trace, shows a single multi output pulse on an
expanded Lime scale.

TP108, 10v/cm .1 usec/cm
Cathode V101 20 v/cm .1 usec/cm
RF Output .2 v/cm .1 usec/cm

FIGURE 4-16

ocwp




If the multi is inoperative, compate the dc levels with
those in Table 4.1 to verify that Q117 if OFF and
that Q118 is ON. If the negative trigger is present on
the base of Q117, the collector should show a
positive signal as Q117 turns ON. This positive pulse
is coupled thru C131 to the base of Q118, and turns
Q118 OFF.

4.2.7 Transmitter
4.2.7.1 Both AT 50’'s

Q119 is normally OFF, with the collector voltage
resting at about 60 volts. If Q119 has excessive
leakage. or if it is held ON by a defective QL17,
V101 will conduct at all times. This will cause an
overload on the high voliage supply. Do not assume
4 defective V101 until other possible causes have
been checked.

The middle trace on Figure 4-16 shows the normal
waveform on the cathode of V101 (the junction of
C175 and the coax center conductor). The detected
output pulse 15 shown in the lower trace.

Figure 4-17 shows the signal on the cathode of V101,
in the upper trace.  The lower trace is the detected rf
output pulse group.

Power outpul from the cavity may be adjusted by ro-
tating the output jack (loading control), Item 10 of
Fig. 5. Avoid turning the jack clockwise past the
point where contact with the anode line is felt. Nominal
power output should be 125 watts.

Fine frequency tuning is done with the adjusting
screw, Item 12 of Fig. 54.

If course frequency adjustment is necessary, loosen
the four screws, ltems 13 of Fig. 54, which are hold-
ing the anode line in place and move the line in, to
raise the frequency, and out to lower it.

The tuning and loading controls are mutually depen-
dent, so a check of one is necessary after adjusting the
other control. The final adjustment to the transmitter
should be to set the pulse width of 0.45 usec, using
R166 and viewing the detected output pulse on the
scope.

MAINTENANCE
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4.2.7.2 AT 50A

The AT SO0A cavity is a sealed unit and is not repair-
able in the field. If it is found defective, the entire
cavity should be replaced.

The cavity operates similar to the AT 50 cavity and
the modulation and cavity waveforms are shown in
Figures 4-16 and 4-17. Power output from the cavity
may be adjusted by rotating the output jack. Avoid
turning the jack clockwise past the point where contact

with the anode line is felt. Nominal power output is
250 Watts.

Fine frequency tuning of the cavity is accomplished
by rotating the brass adjusting screw.
The tuning and loading controls are mutually depen-

dent so a change of one is necessary after adjusting
the other control.

A. Cathode V101, 20 v/cm
B. Demodulated Output
FIGURE 4-17

GND
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4.2.7 Test Function

Figure 4-18 shows the test oscillator waveforms. The
upper trace is the collector of Q128, which goes to
ground for 25 psec, al a rate determined by
unijunction oscillator Q127, The center trace is the
collector of QI125, and shows a series of one usec
pulses spaced 8 psec,  The output from the test
oscillator, at the junction of Cl46 and Cl47, is
shown in the lower trace of Figure 4-17.

To adjust the pulse spacing to 8 usec, attach a scope
probe to one end of 1.103. Adjust the mica trimmer,
C145 until the waveform has a period of 8§ usec.

L104 is tuned so the oscillator tank circuit (L104,
Cl146, C147) runs at the receiver IF of 60 MHz. This
may be adjusted by attaching a scope probe tu the
blue wire (video line) from the receiver, and tuning
L104 for maximum indication on the scope, when
the test function is on. An alternative method is (o
tune L104 for maximum reply lamp indication.

A. Collector Q128 5 v/cm, 5 usec/cm
B. Collector Q1255 v/cm 125
C. Test Oscillator Output .5 v/cm

FIGURE 4-18

4-8

4.2.8 Reply Rate Control

The reply rate control circuit (Q115, Q116, and as-
sociated circuitry) determines the maximum reply
rate capability of the transponder. This rate is deter-
mined by RI157, and is set at 1250 replies per
second.

To correctly set R157, interrogate the transponder at
1800 interrogations per second, at 30 db above MTL.
Then adjust R157 until the reply rate is set at 1200-
1300 replies per second.
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TABLE 4.1 TYPICAL TRANSISTOR VOLTAGES +109, (ALL TRANSPONDERS)

SYMBOL NUMBER BASE COLLECTOR EMITTER

Ql01 .18 4.2 0
Q102 78 .18 0
Q103 18 31 0
Q104 .78 .18 0
Q105 17 4.5 0
Q106 .78 17 0
Q107 18 4.2 0
Q108 a7 .18 0
Q109 16 29 0
Ql10 .76 16 0
Ql1il .03 -8.5 .70
Ql12 .64 1.7 23
Q113 22 .03 .94
Ql14 72 A3 0
Qli5 7.8 8.5 8.5
Qlle6 .03 B.5 .005
Q117 8.4 4.1 8.6

| QlI18 7.2 7.8 7.9
| Q119 -3.6 635. () — Both AT 50°s
| . Q120 0 5.0 0
| Q121 58 A2 0
Ql22 .59 13 0
Ql23 7 A2 0
Q124 .19 9.0 0
Q125 8.3 1.3 6.4
Ql26 1.3 8.6 8.5
Q127 Base | .8 Base 2 7.5 4.8
Q128 75 .85 .61
Q129 10. A+ 9.4
Q130 13.1 10. A+
Q131 4.8 13.1 4.3
Ql32 4.9 9.4 4.3
Q133 10.7 0 9.4
Q134 10.2 0 9.4
Q135 9.7 9.7 10.4
Q136 -3.6 40. - 85. 0 — AT 50A
Q301 a2 8.7 U
Q302 .73 8.8 0
Q303 73 8.7 0
Q304 73 6.0 0
Q305 71 83 0
Q306 2.8 B.2 2.3
Q307 .85 8.7 .26
Q308 .26 0 0.9
Q309 26 0 0.9
Q310 .89 8.4 .34
Q311 8.4 1.9 9.0
Q312 95 9.0 47
. All voltages taken with VTVM, in the reply position, with no interrogations re-
ceived, except for measurements laken on Q125, Q126, Q127, Q128, and Q135
during *“Test” function.

SEE BLOW-UP
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INSERT THESE PAGES INTO SECTION 4 OF
YOUR NARCO TRANSPONDER MAINTE-
NANCE MANUAL NO. 03604-0602. ALSO LOG
THE RECEIPT OF THESE PAGES ON PAGE A OF
THE MANUAL.

CAVITY REPLACEMENT
ALL AT S0A

To avoid manufacturing production line shortages and shortages of replacement parts, NARCO has
approved two sources for the Cavity Assy. These assemblies operate in an identical manner but their
methods of attachment differ.

NARCO P/N 63002-0001 is strap mounted to an independently installed heatsink. See Figure 1. (This
unit may be marked GE.)

NARCO P/N 63002-0002 has a heatsink that is an integral part of the cavity. See Figure 2. (This unit may
be marked RCA.)

ALWAYS ORDER THE IDENTICAL PART NUMBER OF THE CAVITY THAT IS IN THE
UNIT!

Should the possibility come about that the Cavity Assy that you ordered be out of stock, NARCO will
ship the other Cavity Assy. If this occurs you will also receive a kit containing all the necessary additional
mounting hardware required to change over from a -0001 to a -0002 or from a -0002 to a -0001, at no
additional cost.

No Cavity Assy P/N 63002-0001 in stock, ship: No Cavity Assy P/N 63002-0002 in stock, ship:
63002-0002 Cavity Assy 1 63002-0001 Cavity Assy l
82991-0001 Screw, No. 440 x Y4 FH 4 56287-0001 Heatsink |
31161-0011 R249 Resistor, 5 ohm 5%, 3w 1 82891-0708 Screw, No. 3-48 x % FH 4
81433-0001 TL1 Tie Lug Strip 1 81702-0003 Solder Lug No. 3 |
81307-0012 Washer, Fiber 4
56288-0001 Cavity strap 2
81324-0003 Lockwasher, Split No. 3 4
82900-0002 Nut, No. 3-48 4
4-11

(Added 10/1/73
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FILAMENT

CATHODE R-249

CONNECT
CENTER
CONDUCTOR
TO ANODE
GROUND
CONNECT
SHIELD
TO LUG
GE - GROUND

PART NO. (G3002-0001 FILAMENT

No Connection /

7 ORANGE FILAMENT
LEAD IN CABLE

CAVITY, NARCO R ECATHODE’

FIGURE 1. CAVITY ASSY, 63002-0001 (GE)

Cavity 63002-0001:

1. Connect the long coax cable, center conductor to anode, shield to the ground lug.
2. Using jumper leads connect;

a. Cathode (K) to terminal lug No. 2

b. filament to terminal lug No. 1

¢. either ground to the terminal strip ground.

NOTE: Resistor R249 (5 ohm, 3 watt) on the terminal lug strip 1S NOT USED in this installation.

4-12
(Added 10/1/73)
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BROWN YELLOW

R-249

Y
CONNECT
CENTER
CONDUCTOR TO LUG
TO ANODE
RCA E=—FILAMENT (Brown)
b CAvITY, NARCO [T CROUND (Brown)
PART NO. 63002-0002 FATIARE el
el

et < _ORANGE FILAMENT
LEAD IN CABLE

FIGURE 2. CAVITY ASSY, 63002-0002 (RCA)

Cavity 63002-0002

I. Connect the long coax cable, center conductor to anode, shield to the ground lug.
2. Using the leads provided, on the cavity, connect:

a. the YELLOW lead to terminal lug No. 2.

b. connect one of the ;2maining two leads (Brown) to the terminal lug ground.

¢. connect the remaining lead (Brown) to terminal lug No. 3

NOTE: R249 is used to reduce filament voltage for the RCA cavity.

4-13 (4-14 (Blank)
(Added 10/1/73)




REPLACEMENT PARTS LIST

SECTION 5
LOW-PASS FILTER REAR COVER
TRANSMITTER MAIN PC BOARD
RECEIVER
PRESEL ECTOR
- BOTH AT 50's

*For access to components,
remove rear cover, then
bottom cover,

LOCKING SCREW P S~ FRONT PANEL

LOW PASS FILTER

4+~ LOCKING SCREW

PRESELECTOR

RECEIVER ATialA

MAIN PC
FRONT PANEL— POARD

3
FIGURE 5-1 AT 50¥AT 50A SUBASSEMBLIES

LIST 5-1 AT 50/AT 50A

Part Number Description AT 50 AT 50 AT S0A
Ts0'd T50'd
56255-0101 TRIM PANEL ASSEMBLY (Insepariable) A C —
56255-0102 TRIM PANEL ASSEMBLY (Insepariable) — — A
56232-0001 PANEL, REAR A C A
56222-0101 TRANSMITTER ASSEMBLY A C —
63002-0001 L BAND CAVITY OSCILLATOR — — A
56287-0001 HEATSINK —_— — A
56288-0001 STRAP, CAVITY — —= A
56245-0101 LOW PASS FILTER ASSEMBLY A C —
56245-0103 LOW PASS FILTER ASSEMBLY — - A
56238-0101 PRESELECTOR ASSEMBLY A € A
56243-0001 SCREW, LOCK A C A
01159-0101 RECEIVER ASSEMBLY A C A

5-1
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FIGURE 5-2 AT 50 and AT 50 TSO'd MAIN PC BOARD




SECTION 5

REPLACEMENT PARTS LIST
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NARCO AVIONICS AT 50 TRANSPONDER

LIST 5-2 MAIN PC BOARD

Chassis Suffix's shown below reflect the chassis level when the component was
FIRST used.

Non-TSO'd AT 50 Chassis Numbers are CN209A thru Bl.

TSO'd AT 50 Chassis Numbers are CN209 C thru C4.

AT 50A Chassis Numbers are CN218A and higher.

Part Number

04425-0001
04426-0001
56256-0001
56250-0001
56259-0001
56513-0001
56227-0002
56227-0001
56231-0001
56237-0001
56235-0001
56239-0001
56262-0102
81708-0002
81307-0073
81206-0166
81701-0004
81307-0012
41278-0006
81747-0012
12000-0015
12000-0025
B82964-0002
811592-0010
82964-0001
82845-0002
82819-0103
82892-0002
82900-0228
82803-0407
91018-0055
82813-0007
(4023-0002
82900-0001
82923-0001
81324-0002
81329-0002
52726-0001
81307-0012
90071-0001
83017-0002
83017-0004
82814-0005
82900-0003
81324-0004
81335-0013
56275-0001
56276-0001
04458-0001
81192-0023
81307-0059
04461-0001
56298-0001
81702-0003
04023-0001
82891-0709
82900-0002
81324-0003

Description

LABEL, NAMEPLATE AT-50
LABEL, BLANK

LENS, REPLY, PUSHBUTTON
KNOB, DIMMER

SPRING, DIMMER KNOB
SPRING, IDENT BUTTON
COVER, TOP

COVER, BOTTOM

PANEL, SIDE

COVER, PRESELECTOR
SPACER, INSULATING
HEATSINK

SWITCH ASSEMBLY

LUG, SOLDER

SPACER

SPACER

LUG, SOLDER

SPACER, FIBER
LAMPHOLDER, SUBMINIATURE
FILTER, COLORED (LIGHT BLUE)
LAMP, INCADESCENT #336
LAMP, INCADESCENT #1705

SCREW, PAN HD. TAPTITE #3-48 x 14 LG.

RING, RETAINING

SCREW, PAN HD. TAPTITE #3-48 x 3/16 LG.

SCREW. FL. HD. #2-56 x 3/16 LG.
SCREW, FL. HD. #4-40 x 1/ LG.
SCREW, PAN HD. #4-40 x 3/16 LG.
NUT, 4 -32

SCREW, RD. HD. #4-40 x 14 LG.
SLEEVING (LAMP SOCKET)
SCREW, BND. HD. #2-56 x 1/, LG.
LABEL, WARNING

NUT, HEX, #2-56

LOCKNUT

LOCKWASHER, SPLIT

WASHER, FLAT

PAD, MOUNTING TRANSISTOR
WASHER, FLAT, FIBER

CABLE, COAX, RG-196 A/U
INSULATOR

INSULATOR

SCREW, BND. HD. #4-40 x %
NUT, HEX, #4-40

LOCKWASHER, SPLIT #4
WASHER, INSULATING SHOULDER
COVER, HIGH VOLTAGE
INSULATOR, MICA

LABEL, NAMEPLATE, AT-50
RING, RETAINING

WASHER, FLAT, BRASS, %"
LABEL, NAMEPLATE, AT-50A
COVER, BOTTOM

LUG, SOLDER

LABEL, WARNING

SCREW, MACH., FH, 3-48 x %
NUT, HEX, #3-48

LOCKWASHER, SPLIT, #3

Non-TSO'd
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Item

Clol
clo2
C103
Cl03
C104
Cl05
Ccl05
C106
Cl06
cl107
clo8
Cl09
Cl10
Cll11
cll2
C113
Cll4
C115
Cll6
Clie
C117
Cl18
Cl19
Cl120
Cl2]
c122
ci23
Cl124
Cl125
Cl126
cl127
Cc128
C128
C129
C130
C131
C131
C132
C133
Cl34
C135
C136
C137
C138
C139
C140
Cl141
Cci42
C143
Cl44
Cl44
Cl45
C145
C146
Cl147
Ccl148
Cl149
C150
Clsl
C152
C153
Cl154
C155
Cl156
Cl157
C158
C159
C159

REPLACEMENT PARTS LIST

LIST 5-2 CONTINUED

Chassis Suffix’s shown below reflect the chassis level when the component was
FIRST used.

Non-TSO'd AT 50 Chassis Numbers are CN209A thru Bl.

TSO'd AT 50 Chassis Numbers are CN209 C thru C4.
AT 50A Chassis Numbers are CN 218A and higher.

Part Number

21291-0026
24045-0132
24049-0331
24049-0301
24516-0220
24045-0472
24045-0202
24049-0331
24049-0301
24516-0220
23094-0159
24049-0271
24516-0150
24049-0221
23094-0159
24045-0132
24049-0301
24516-0220
24045-0472
24045-0202
24049-0301
24516-0220
23094-0155
24516-0339
22041-0002
21294-0150
24049-0101
23094-0151
23094-0155
21291-0027
21291-0011
23094.0158
23094-0159
21555-0044
21291-0018
24049-0221
24049-0201
21291-0019
21291-0011
21291-0018
23094-0079
21555-0011
24515-0005
24515-0005
21555-0011
24515-0005
24515-0009
24515-0009
23094-0166
23094-0151
24045-0122
22049-0010
23094-0155
24049-0111
24049-0360
24049-0270
24515-0005
21560-0010
24515-0001
24515-0001
21555-0003
24515-0001
21555-0011
24515-0005
24515-0005
21555-0011
24515-0010
23094-0171

Description

CAPACITOR, CERAMIC DISC, 150 pf £10%, 500V
CAPACITOR, DIPPED MICA, 1300 pf +59,, 500V
CAPACITOR, DIPPED MICA, 330 pf £59%,, 500V
CAPACITOR, DIPPED MICA, 300 pf £5%, 500V
CAPACITOR, CERAMIC DISC, 22 pf £10%, 500V
CAPACITOR, DIPPED MICA, 4700 pf £59%,, 500V
CAPACITOR, DIPPED MICA, 2000 pf 5%, 500V
CAPACITOR, DIPPED MICA, 330 pf £5%, 500V
CAPACITOR, DIPPED MICA, 300 pf £5%, 500V
CAPACITOR, CERAMIC DISC, 22 pf £109%, 500V
CAPACITOR, METALIZED MYLAR, .0047 mf x109%,, 200V
CAPACITOR, DIPPED MICA, 270 pf £5%, 500V
CAPACITOR, CERAMIC DISC, 15 pf £10%, 500V
CAPACITOR, DIPPED MICA, 220 pf £59%, 500V
CAPACITOR, METALIZED MYLAR, .0047 mf £109%,, 200V
CAPACITOR, DIPPED MICA, 1300 pf 5%, 500V
CAPACITOR, DIPPED MICA, 300 pf £59%, 500V
CAPACITOR, CERAMIC DISC, 22 pf £109, 500V
CAPACITOR, DIPPED MICA, 4700 pf £5%, 500V
CAPACITOR, DIPPED MICA, 2000 pf £5%,, 500V
CAPACITOR, DIPPED MICA, 300 pf £5%,, 500V
CAPACITOR, CERAMIC DISC, 22 pf £109%, 500V
CAPACITOR, METALIZED MYLAR; .0022 mf £109%, 200V
CAPACITOR, CERAMIC DISC, 3.3 pf .25 pf, 500V
CAPACITOR, CERAMIC VARIABLE 9- 35pf, 100V, N650

CAPACITOR, CERAMIC TUBULAR, 15 pf £10%, 500V, N1500

CAPACITOR, DIPPED MICA, 100 pf 5%, 500V
CAPACITOR, METALIZED MYLAR, 1000 pf £10%, 200V
CAPACITOR, METALIZED MYLAR, .0022 mf £109%,, 200V
CAPACITOR, CERAMIC DISC, 100 pf £10%, 500V
CAPACITOR, CERAMIC DISC, 200 p! £109%,, 500V
CAPACITOR, METALIZED MYLAR, 0039 mf 10%,, 500V
CAPACITOR, METALIZED MYLAR, 0047 mf £109%, 500V
CAPACITOR, TANTALUM, 47 mf £109%, 35V
CAPACITOR, CERAMIC DISC, 330 pf £10%, 500V
CAPACITOR, DIPPED MICA, 220 pf 5%, 500V
CAPACITOR, DIPPED MICA, 200 pf £5%;, 500V
CAPACITOR, CERAMIC DISC, 001 uf £109%, 500V
CAPACITOR, CERAMIC DISC, 200 pt £10%, 500V
CAPACITOR, CERAMIC DISC, 330 pf £10%, 500V
CAPACITOR, METALIZED MYLAR, 22 mf £10%, 100V
CAPACITOR, TANTALUM, 39 uf £109%,, 10V
CAPACITOR, CERAMIC DISC, .05 uf +80 -20%, 10V
CAPACITOR, CERAMIC DISC, .05 uf +80 -209%5, 10V
CAPACITOR, TANTALUM, 39 uf £10%, 10V
CAPACITOR, CERAMIC DISC, .05 uf +80 -20%, 10V
CAPACITOR, CERAMIC DISC, .01 uf +80 -20%, 50V
CAPACITOR, CERAMIC DISC, .01 uf +80 -20%, 50V
CAPACITOR, METALIZED MYLAR, .018 uf £10%, 200V
CAPACITOR, METALIZED MYLAR, .001 uf £10%, 200V
CAPACITOR, DIPPED MICA, 1200 pf x5%, 500V
CAPACITOR, MICA VARIABLE, 90-400 pf 175V
CAPACITOR, METALIZED MYLAR, .0022 mf +10%, 200V
CAPACITOR, DIPPED MICA, 110 pf +59,, 500V
CAPACITOR, DIPPED MICA, 36 pf +5%, 500V
CAPACITOR, DIPPED MICA, 27 pf 5%, 500V
CAPACITOR, CERAMIC DISC, 05 uf +80 -20%, 10V
CAPACITOR, ELECTROLYTIC, 80 uf -10 +100%, 20V
CAPACITOR, CERAMIC DISC, .1 uf +80 -209%,, 10V
CAFACITOR, CERAMIC DISC, .1 uf +80 -20%, 10V
CAPACITOR, TANTALUM, 47 uf £10%, &V
CAPACITOR, CERAMIC DISC, .1 uf +80 -20%. 10V
CAPACITOR, TANTALUM, 39 uf +10%, 10V
CAPACITOR, CERAMIC DISC, .05 uf +80 -20%, 10V
CAPACITOR, CERAMIG DISC, .05 uf +80-20%, 10V
CAPACITOR, TANTALUM, 39 uf £10%, 10V
CAPACITOR, CERAMIC DISC, .02 uf +20%, 50V
CAPACITOR, METALIZED MYLAR, .047 mf £10%, 200V
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NARCO AVIONICS AT 50 TRANSPONDER

5-6

LIST 5-2 CONTINUED

Chassis Suffix's shown below reflect the chassis level when the component was

FIRST used.
Non-TSO'd AT 50 Chassis Numbers are CN209A thru BI.

TSO'd AT 50 Chassis Numbers are CN209 C thru C4.
AT S0A Chassis Numbers are CN 218A and higher.

Part Number

215550011
23105-0003
23105-0004
24515-0001
24515-0001
24515-0001
24515-0001
24515-0001
24515-0005
21291-0019
21291-0019
24515-0001

24515-0001

24515-0009
24515-0010
24515-0010
24515-0010
24515-0010
24515-0010

75028-0001

75028-0001

75028-0001

750280001

75028-0001

75028-0001

75028-0001

75028-0001

75028-0001

75027-0011
75028-0001
75209-0001
75209-0001
75204-0045
75028-0001
11487-0002
11451-0039
11359-0025
11779-0001
11138-0013
75614-0001
75614-0001
75614-0001
75614-0001
75614-0001
75614-0001
75614-0001
75614-0001
75614-0001
75614-0001
75615-0002
75613-0002
75615-0002
75614-0001
75615-0002
75613-0002
75614-0001
75561-0002
75617-0002
75536-0001
75536-0002
75614-0001

Description

CAPACITOR, TANTALUM, 39 uf £10%, 10V
CAPACITOR, MYLAR/PAPER, .015 uf +10%, 1600V
CAPACITOR, MYLAR/PAPER, .033 uf x10%, 1600V
CAPACI|TOR, CERAMIC DISC, .1 uf +80 -20%. 10V
CAPACITOR, CERAMIC DISC, .1 uf +80 -20%,, 10V
CAPACITOR, CERAMIC DISC, .1 uf +80 -20%, 10V
CAPACI|TOR, CERAMIC DISC, .1 uf +80 -209%. 10V
CAPACITOR, CERAMIC DISC, .1 uf +80 -20%,, 10V
CAPACITOR, CERAMIC DISC, .05 uf +80 -209%, 10V
CAPACITOR, CERAMIC DISC, .001 uf x10%, 500V
CAPACITOR, CERAMIC DISC, .001 uf £109%, 500V
CAPACITOR, CERAMIC DISC, .1 uf 480 -2I"%,, 10V
CAPACITOR, CERAMIC DISC, .1 uf +B0 :20%, 10V
CAPACITOR, CERAMIC DISC, .01 uf +86 -20%, 10V
CAPACITOR, CERAMIC DISC, .02 uf £20%, 50V
CAPAC|TOR, CERAMIC DISC, .02 uf £20%, 50V
CAPACITOR, CERAMIC DISC, .02 uf +209%, 50V
CAPACITOR, CERAMIC DISC, .02 uf +20%, 50V
CAPACITOR, CERAMIC DISC, .02 uf x209%, 50V

DIODE, SILICON

DIODE, SILICON

DIODE, SILICON

DIODE, SILICON

DIODE, SILICON

DIODE, SILICON

DIODE, SILICON

DIODE, SILICON

DIODE, SILICON

DIODE, ZENER, +10%, 5.1V, 1N751
DIODE, SILICON

DIODE, SILICON, 2000 PIV

DIODE, SILICON, 2000 PIV

DIOGE, SILICON 500 PiV

DIODE, SILICON

CHOKE, HASH, 50 uh, 2 AMP

CHOKE, RF INSULATED, 100 uh +5%
CHOKE, RF INSULATED, 1500 uh +5%
COIL, RF, .3 uh ADJUSTABLE

COIL, RF, 4.7 uh

TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, ZN5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, PNP, 2N5139
TRANSISTOR, SILICON, NPN, 2N5133
TRANSISTOR, SILICON, PNP, 2N5139
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, PNP, 2N5139
TRANSISTOR, SILICON, NPN, 2N5133
TRANSISTOR, SILICON, NPN, 2N5134
TRANSISTOR, SILICON, PNP, 2N3638
TRANSISTOR. SILICON, PNP, 2N4916
TRANSISTOR, SILICON, NPN, 2N3053
TRANSISTOR, SILICON, 2N3053 SELECTED
TRANSISTOR, SILICON, NPN, 2N5134
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REPLACEMENT PARTS LIST
SECTION 5
LIST 5-2 CONTINUED
. Chassis Suffix's shown below reflect the chassis level when the component was
FIRST used.

Non-TSO'd AT 50 Chassis Numbers are CN209A thru B1.

I'SO’'d AT 50 Chassis Numbers are CN209 C thru C4.

AT 50A Chassis Numbers are CN 218A and higher.

nage pog T
: 50
Item Part Number Description CN209( ) CN209( ) CN218( )
121 75550:0022 TRANSISTOR, SILICON, NPN, 2N3391 A C A
Q122 75550-0022 TRANSISTOR, SILICON, NPN, 2N3391 A _— —_
Ql22 75587-0004 TRANSISTOR, SILICON, NPN, 2N5308 DARLINGTON AMP e c A
Q123 75614-0001 TRANSISTOR, SILICON, NPN, 2N5134 A c A
Ql24 75561-0016 TRANSISTOR, SILICON, NPN, 2N3567 A c A
Q125 75615-0002 TRANSISTOR, SILICON, PNP, 2N5139 A c A
Q126 75561-0033 TRANSISTOR, SILICON, PNP, 2N5128 A C A
Q127 75574-0002 TRANSISTOR, SILICON, UNIJUNCTION 2N4870 A C A
Q128 75614-0001 TRANSISTOR, SILICON, NPN, 2N5134 A c A
129 75576-0001 TRANSISTOR, SILICON, NPN, 2N5494 A c A

Q130 75596-0002 TRANSISTOR, SILICON, PNP, 2N5138 A c 2
Q131 75595-0003 TRANSISTOR, SILICON, NPN, 2N5172 A c A
Q132 75595-0003 TRANSISTOR, SILICON, PNP, 2N5172 A Cc A
Q133 75618-0001 TRANSISTOR, SILICON, PNP, D45C1 A = =
Q133 75803-0001 TRANSISTOR, SILICON, PNP, SD445 A9 C A
Q134 75618-0001 TRANSISTOR, SILICON, PNP D45Cl1 A — —
Q134 75803-0001 TRANSISTOR, SILICON, PNP, SD445 A9 [} A
Q135 75596-0002 TRANSISTOR, SILICON, PNP, 2N5138 A Cc A
Q136  75623-0001 TRANSISTOR, SILICON, NPN, 2N2405, SELECTED e . A
R101 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 £10%,, 4W A C A
R102 31199-0316 RESISTOR, METAL FILM, 14.3K £19%, L4W A (& A
R103 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K £109%,, L4W A C A
R104 32062-0003 RESISTOR, VARIABLE, CARBON, 1K +309%,, .3W A C A
R105 31192-0332 RESISTOR. FIXED, COMPOSITION, 3.3K *10%, L4W A C A
R106 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 +10%, '4W A Cc A
R107 31192-0104 RESISTOR, FIXED, COMPOSITION, 100K £109%, L4W A C A
R108 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 =109%, 4 W A —_ —
R108 31192-0681 RESISTOR, FIXED, COMPOSITION, 680 =109%, /4W A7 C A
R109 31199-0316 RESISTOR, METAL FILM, 14 3K =19%,, L4W A C A
R110 31192-0102 RESISTOR, FIXED, COMPOSITION, LK =109%,, '4W A Cc A
R111 32062-0003 RESISTOR, VARIABLE, CARBON, 1K £309%,, .3W A _ —_
R111 32062-0008 RESISTOR, VARIABLE, CARBON, 200 +30%, .3W A7 c A
R112 31192-0332 RESISTOR, FIXED, COMPOSITION, 3.3K +£10%, !4W A Cc A
R!13 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 +109%, V4W A C A
R114 31192-0104 RESISTOR, FIXED, COMPOSITION, 100K +10%, 14W A Cc A
R115 31192-0222 RESISTOR, FIXED, COMPOSITION, 2.2K #10%, 4W A C A
R116 31192-0222 RESISTOR, FIXED, COMPOSITION, 2.2K +10%, Y4W A Cc A
R117 31192-0182 RESISTOR, FIXED, COMPOSITION, 1.8K =109%, 4W A C A
R118 31192.-0151 RESISTOR, FIXED, COMPOSITION, 150 +10%, 14W A C A
R119 31199-0316 RESISTOR, METAL FILM, 14.3K 219%,, 14W A Cc A
R120 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K +10%, L4W A c A
R121 32062-0003 RESISTOR, VARIABLE, CARBON, 1K £30%, .3W A Cc A
R122 31192.0332 RESISTOR, FIXED, COMPOSITION, 3.3K +£10%, Y4W A c A
R123 31192.0151 RESISTOR, FIXED, COMPOSITION, 150 +10%, '4W A Cc A
R124 31192-0104 RESISTOR, FIXED, COMPOSITION, 100K +10%, L4W A Cc A
R125 31192-0182 RESISTOR, FIXED, COMPOSITION, 1.8K £10%, 14W A C A
R126 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 =10%,, /4W A c A
R127 31199-0316 RESISTOR, METAL FILM, 14.3K 1%, 14W A c A
R128 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K +109%, 14W A c A
R129 32062-0003 RESISTOR, VARIABLE, CARBON, 1K £309%, .3W A C A
R130 31192-0332 RESISTOR, FIXED, COMPOSITION, 3.3K +10%, 14W A c A
R131 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 =109%, 14W A C A
R132 31192-0104 RESISTOR, FIXED, COMPOSITION, 100K £109%, 14W A c A
R133 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 £10%, 14W A — —
R133 31192-0681 RESISTOR, FIXED, COMFOSITION, 680 +10%, 1/4W A7 c A
R134 31199-0316 RESISTOR, METAL FILM, 14 3K +19%,, L4W A c A
R135 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K +10%, Y4W A c A
R136 32062-0003 RESISTOR, VARIABLE, CARBON, 1K £309%,, .3W A — —
R136 32062-0008 RESISTOR, VARIABLE, CARBON, 200 +309%, .3W A7 Cc A
R137 31192-0332 RESISTOR, FIXED, COMPOSITION, 3.3K 210%, 14W A Cc A
R138 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 £10%, /4W A c A
R139 31192-0104 RESISTOR, FIXED, COMPOSITION, 100K +10%, L4W A c A
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NARCO AVIONICS AT 50 TRANSPONDER

LIST 5-2 CONTINUED

Chassis Suffix's shown below reflect the chassis level when the component was
| FIRST used.

| Non-TSO'd AT 50
| [SO'd AT 50

Chassis Numbers are CN209A thru B1.
Chassis Numbers are CN209 C thru C4,

AT S0A Chassis Numbers are CN 218A and higher.

Non-TSO'd T$I_0'd TS0'd
Item Part Number Description - '@gog? y e £2059(: ; C:‘iTzfg(A)
R140 31195-0821 RESISTOR, FIXED, COMPOSITION, 820 +59%, L4W A Cc A
R141 31195.0392 RESISTOR, FIXED, COMPOSITION, 3.9K 59, 1L4W A C A
R142 311950392 RESISTOR, FIXED, COMPOSITION, 3.9K +59%,, l4W A c A
R143 31195-0392 RESISTOR, FIXED, COMPOSITION, 3.9K 5%, V4W A Cc A
R144 31195.0392 RESISTOR, FIXED, COMPOSITION, 3.9K +59%,, l4W A c A
R145 311950392 RESISTOR, FIXED, COMPOSITION, 39K 5%, 14W A Cc A
R146 31192-0183 RESISTOR, FIXED, COMPOSITION, 18K *109%, Y/4W A Cc A
R147 31141-0331 RESISTOR, FIXED, COMPOSITION, 330 £109%, 1AW A2 C A
R148 31192.0561 RESISTOR, FIXED, COMPOSITION, 560 109, 14W A (o A
R149 31192-0272 RESISTOR, FIXED, COMPOSITION, 2.7K £10%, 14W A C A
R150 31192.0561 RESISTOR, FIXED, COMPOSITION, 560 =10%, '4W A c A
R151 31192.0681 RESISTOR, FIXED, COMPOSITION, 680 £10%, '4W A Cc A
R152 31192.0102 RESISTOR, FIXED, COMPOSITION, 1K +109%, 14W A C A
R153 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K £109%,, '4W A o} A
R154 31192.0472 RESISTOR, FIXED, COMPOSITION, 4.7K +109;,, 14W A c A
R155 31192-0391 RESISTOR, FIXED, COMPOSITION, 390 £109%,, V4W A C A
R156 31192.0681 RESISTOR, FIXED, COMPOSITION, 680 +109%,, 14 W A Cc A
R157 32062-0007 RESISTOR, VARIABLE, CARBON, 10K +309%, .3W A C A
R158 31192-0123 RESISTOR, FIXED, COMPOSITION, 12K *10%, l4W A Cc A
R159 31192.0822 RESISTOR, FIXED, COMPOSITION, 8.2K =10%, 4W A C A
R160 31192-0182 RESISTOR, FIXED, COMPOSITION, 1.8K 109, L4W A C A
R161 31192.0270 RESISTOR, FIXED, COMPOSITION, 27 +10%, 14 W A Cc A
R162 31192-0681 RESISTOR, FIXED, COMPOSITION, 680 #109%, L4W A C A
R163 31192-0331 RESISTOR, FIXED, COMPOSITION, 330 £109%,, L4W A Cc A
R164 31192-0681 RESISTOR, FIXED, COMPOSITION, 680 £109%,, 4W A — —
R164 31192-0331 RESISTOR, FIXED, COMPOSITION, 330 £109,, L4W —_ C A
R165 31199-0256 RESISTOR, METAL FILM, 3.74K *19%,, 4W A C A
R166 32062-0002 RESISTOR, VARIABLE, CARBON, 2.5K +309%,, .3W A C A
R167 31192-0561 RESISTOR, FIXED, COMPOSITION, 560 +109%,, 14W A c A
R168 31192.0471 RESISTOR, FIXED, COMPOSITION, 470 =109%,, L4W A Cc A
R169 31141-0270 RESISTOR, FIXED, COMPOSITION, 27 +109%, 14W A — =
R169 31141-0150 RESISTOR, FIXED, COMPOSITION, 15 +109,, 1AW A7 Cc A
R170 31192-0394 RESISTOR, FIXED, COMPOSITION, 390K %109%, L4W A C —
R171 31192-0223 RESISTOR, FIXED, COMPOSITION, 22K 109, 14W A C —_—
R172 31192-0560 RESISTOR, FIXED, COMPOSITION, 56 £10%, V4W A C —
R173 31192-0471 - RESISTOR, FIXED, COMPOSITION, 470 £109%,, L4W A c A
R174 31141-0399 RESISTOR, FIXED, COMPOSITION, 3.9 +10%, 14W A Cc —
R175 31192-0471  RESISTOR, FIXED, COMPOSITION, 470 £109%,, 14W A C —
R176 31141-0470 RESISTOR, FIXED, COMPOSITION, 47 £109%,, 1AW A c A
R177 311920103 RESISTOR, FIXED,COMPOSITION, 10K 109, LiW A c A
R178 31192.0472 RESISTOR, FIXED, COMPOSITION, 4.7K £109%, 14W A Cc A
R179 31192.0123 RESISTOR, FIXED, COMPOSITION, 12K £109%, 14 W A Cc A
R180 31141.0560 RESISTOR, FIXED, COMPOSITION, 56 £10%, 4W A c A
R181 32041-0007 RESISTOR, VARIABLE, CARBON, 300 £309%,, 14W A c A
RrR182 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K £10%, 4W A — ==
R183 31141.0391 RESISTOR, FIXED, COMPOS|TION, 390 +109%, 14W A c A
R184 31192-0334 RESISTOR, FIXED, COMPOSITION, 330K £109%, L4W A — e
R184 31192-0394 RESISTOR, FIXED, COMPOSITION, 390K +109%, L4W _ Cc A
R185 31192-0390 RESISTOR, FIXED, COMPOSITION, 39 +10%, {4W A c A
R186 31192-0331 RESISTOR, FIXED, COMPOSITION, 330 £109%,, 14W A Cc A
R187 31192.0223 RESISTOR, FIXED, COMPOSITION, 22K £10%, 14W A Cc A
R188 31192-0181 RESISTOR, FIXED, COMPOSITION, 180 =109%,, L4W A c A
R189 31141.0151 RESISTOR, FIXED, COMPOSITION, 150 x10%,, 1AW A Cc A
R190 31192-0221 RESISTOR, FIXED, COMPOSITION, 220 £109%,, 14W A Cc A
R191 31192-0271 RESISTOR, FIXED, COMPOSITION, 270 £10%, 4W A Cc A
R192 32062-0008 RESISTOR, VARIABLE, CARBON, 200 +30%, .3W A —_ —
R192 32062-0001 RESISTOR, FIXED. COMPOSITION, 200 =309, .3W A7 Cc A
R193 31192-0471 RESISTOR, FIXED, COMPOSITION, 470 £10%, l4W A C A
R194 31192-0471 RESISTOR, FIXED, COMPOSITION, 470 £10%,, 14W A Cc A
R195 31176-0032 RESISTOR, FIXED, WIREWOUND, 12 £59;, 3w A -— e
R195 31175-0032 RESISTOR, FIXED, WIREWOUND, 12 £59,, 3W -— c —
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REPLACEMENT PARTS LISTS
SECTION 5
LIST 5-2 CONTINUED
Chassis Suffix's shown below reflect the chassis level when the component was
FIRST used.

Non-TSO'd AT 50 Chassis Numbers are CN209A thru Bl

TSO'd AT 50 Chassis Numbers are CN209 C thru C4.

AT 50A Chassis Numbers are CN 218A and higher,

Non-TSO'd TS0'd T50'd
AT 50 AT 50 AT 50A

Item Part Number Description CN209{ ) CN209( ) CN218( )
R196 31192-0100 RESISTOR, FIXED, COMPOSITION, 10 £10%, 14W A C A
R197 31192-0152 RESISTOR, FIXED, COMPOSITION, 1.6K +109%,, 14W A —
R197 31192-0821 RESISTOR, FIXED, COMPOSITION, 820 +10%. 4W A7 Cc
R198 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 +10%, 14W A —_
R198 31195-0101 RESISTOR, FIXED, COMPOSITION, 100 +5%,, '4W A7 Cc
R199 31192-0101 RESISTOR, FIXED, COMPOSITION, 100 +109%,, 14 W A —_—
R199 31195-0750 RESISTOR, FIXED, COMPOSITION, 75 +59%, 4W A7 C
R200 31175-0028 RESISTOR, FIXED, WIREWOUND, 20 +59%,, 3W A Cc
R201 31192-0470 RESISTOR, FIXED, COMPOSITION, 47 £109%, 14W A C
R202 31141.0335 RESISTOR, FIXED, COMPOSITION, 3.3M £109%, AW A c
R203 31141-0335 RESISTOR, FIXED, COMPOSITION, 3.3M £10%,, 14W A Cc
R204 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K +10%, 14W A C
R205 31192-0103 RESISTOR, FIXED, COMPOSITION, 10K +10%, 4W A Cc
R206 31192-0102 RESISTOR, FIXED. COMPOSITION, 1K #10%, 4W A Cc
R207 31192-0331 RESISTOR, FIXED, COMPOSITION, 330 £10%, 4W A c
R208 31192-0332 RESISTOR, FIXED, COMPOSITION, 3.3K =109%, '4W A c
R209 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K £10%, 1/4W A (4
R210 31192-0683 RESISTOR, FIXED, COMPOSITION, 68K +10%, 14W A —
R210 31192-0104 RESISTOR, FIXED, COMPOSITION, 10K £10%, { —_ C
R210 31192-SEL RESISTOR, FIXED, COMPOSITION, SELECTED+ ‘b%, VaWw — c4
R211 31192-0102 RESISTOR, FIXED, COMPOSITION, 1K +10%, %AW A c
R212 31192-0470 RESISTOR, FIXED, COMPOSITION, 47 +109%, V4W A Cc
R213 31192-0151 RESISTOR, FIXED, COMPOSITION, 150 £10%, 4W A C
R214 31192.0331 RESISTOR, FIXED, COMPOSITION, 330 £109%. AW A C
R215 31192-0222 RESISTOR, FIXED, COMPOSITION, 2.2K £10%, 14W A C
R216 31192.0473 RESISTOR, FIXED, COMPOSITION, 47K £10%, L4W A c
R217 31192.0821 RESISTOR, FIXED, COMPOSITION, 820 £10%, Y4W A c
R218 31192-0391 RESISTOR, FIXED, COMPOSITION. 390 £10%, AW A7 —
R218 31192-0331 RESISTOR, FIXED, COMPOSITION, 330 +10%. !4W Al0Q Deleted at C
R218 31192-0471 RESISTOR, FIXED, COMPOSITION, 470 £10%,, L4W —_ C4
R219 31192.0333 RESISTOR, FIXED, COMPOSITION, 33K £10%;, '/W A C
R220 31192-0184 RESISTOR, FIXED, COMPOSITION, 180K £10%, 4W A C
R221 31192-0560 RESISTOR, FIXED, COMPOSITION, 56 +10%, '4W A Cc
R222 31192-0560 RESISTOR, FIXED. COMPOSITION, 56 £10%, 14W A Cc
R223 31192-0470 RESISTOR, FIXED, COMPOSITION, 47 £10%, 14W A7 Cc
R224 31192-0391 RESISTOR, FIXED, COMPOSITION, 390 +10%. l4W A7 —_
R224 31192-0331 RESISTOR, FIXED, COMPOSITION, 330 £10%, /4W AlO —
R224 31192-0471 RESISTOR, FIXED, COMPOSITION, 470 £10%, 14W — c4
R225 31192-0471 RESISTOR, FIXED, COMPOSITION, 470 +10%, 4W —_— Cc
R226 31192:0332 RESISTOR, FIXED, COMPOSITION, 3.3K+10%, 4W r—st Cl Deleted at C
Ss101 56262-0101 FUNCTION SWITCH ASSY A Cc A
S102 SWITCH (PART OF SWITCH ASSY, 56262-0101)
S103 SWITCH (PART OF SWITCH ASSY, 56262-0101)
5104 SWITCH (PART OF SWITCH ASSY, 56262-0101)
S105 SWITCH (PART OF SWITCH ASSY, 56262-0101)
S106 61556-0001 SWITCH, SNAP ACTION (IDENT) A Cc
T101 11781-0001 TRANSFORMER, POWER A o}
T101 11828-0001 TRANSFORMER, POWER —




NARCO AVIONICS AT 50 TRANSPONDER

LIST 5-2 CONTINUED

Chassis Suffix’s shown below reflect the chassis level when the component was
FIRST used.

Non-TSO'd AT 50 Chassis Numbers are CN209A thru BI.

TSO'd AT 50 Chassis Numbers are CN209 C thru C4.

AT 50A Chassis Numbers are CN 218A and higher.

Non-TS0'd TS0'd TSO'd
e AT 50 AT 50 AT 50A
Item Part Number Description CN209( ) CN209( ) CN218( )

ulol 74011-0001 INTEGRATED CIRCUIT, DTL 946
ul102 74011-0001 INTEGRATED CIRCUIT, DTL 946
U102 74019-0001 INTEGRATED CIRCUIT, TTL 7400
ul03 74014-0001 INTEGRATED CIRCUIT, RTL MC9715P
ulo4a 74001-0002 INTEGRATED CIRCUIT, RTL MC724P
ulo4 74001-0005 INTEGRATED CIRCUIT, RTL MC724P
U105 74011-0001 INTEGRATED CIRCUIT, DTL 946
U105 74011-0002 INTEGRATED CIRCUIT, DTL 9949
U106 74019-0001 INTEGRATED CIRCUIT, TTL 7400
ulo7z 74017-0001  INTEGRATED CIRCUIT, DTL 936
U108 74011-0001  INTEGRATED CIRCUIT, DTL 946
U109 74016-:0001 INTEGRATED CIRCUIT, DTL 932
U110 74009:0001 INTEGRATED CIRCUIT, DTL 9093
ulll 74009-0001 INTEGRATED CIRCUIT, DTL 9093
U1z 74009-0001 INTEGRATED CIRCUIT, DTL 9093
13 74009-0001 INTEGRATED CIRCUIT, DTL 9093
14 74009-0001 INTEGRATED CIRCUIT, DTL 95093
U115 74015-0001 INTEGRATED CIRCUIT, DTL 930
ullé 740150001 INTEGRATED CIRCUIT, DTL 930
uilz 74015-0001 INTEGRATED CIRCUIT, DTL 930
ulla 74015-0001 INTEGRATED CIRCUIT, DTL 930
ulig 74015-0001 INTEGRATED CIRCUIT, DTL 930
U120 74015-0001 INTEGRATED CIRCUIT, DTL 930
U121 74015-0001 INTEGRATED CIRCUIT, DTL 930
U122 74011-0001 INTEGRATED CIRCUIT, DTL 946
U123 74011-0001 INTEGRATED CIRCUIT, DTL 946
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REPLACEMENT PARTS LIST
SECTION 5
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*Certain parts are identified in the illustration by use

of a circled number. These numbers are not
necessarily consecutive, but serve only to identify
specific listed mechanical items.

FIGURE 5-3 RECEIVER PC BOARD
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NARCO AVIONICS AT 50 TRANSPONDER

5-12

LIST 5-3 RECEIVER

Chassis Suffix's shown below reflect the chassis level when the component was
FIRST used.
Non-TSO'd AT 50 Chassis Numbers are CN209A thru Bl.
TSO'd AT 50 Chassis Numbers are CN209 C thru C4,
AT 50A Chassis Numbers are CN 218A and higher.

Part Number

56266-0001
56272-0001
56247-0001
56248-0001
56246-0001
56271-0001
81218-0001
81211-0003
81324-0003
81254-0032
82964-0001
82964-0002
82900-0002
24516-0229
24516-0180
21291-0019
21291.0027
24052-0470
21291-.0019
24516-0150
24052-0470
21291-0019
24516-0150
24052-0470
21291-0019
24516-0150
21291-0019
21291-0019
21206-0829
24516-0180
24516-0569
24516-0479
21291-0019
21291-0024
21291-0024
24049-0390
24052-0390
21291-0027
24516-0220
24516-0229
21291-0027
21291-0019
21291-0019
21555-0044
21555-0016

75019-0003
75034-0001
75019-0004
11780-0001
11798-0001
11713-0012
11713-0012
11713:0012
56272-0101
11713-0013
11451-0047
56272-0101
11451-0050

Non-TSO0'd
AT 50
CN209( )

Description

RECEIVER ASSEMBLY

PRINTED BCARD, RECEIVER

COVER, BOTTOM, RECEIVER

COVER, TOP, RECEIVER

SHIELD, RECEIVER

SHIELD

SPACER, THREADED

SPACER, THREADED

LOCKWASHER, SPLIT, #3

EYELET

SCREW, 3-48 x 3/16 LG. PAN HD., TAPTITE
SCREW. 2-48 x 144 LG, PAN HD, TAPTITE

NUT, HEX, 3-48

CAPACITOR, CERAMIC DISC, 2.2 pf = .25 pf 500V
CAPACITOR. CERAMIC DISC, 18 pf +10%, 500V
CAPACITOR, CERAMIC DISC .001 uf +10%, 500V
CAPACITOR. CERAMIC DISC,100 pf £10%, 500V
CAPACITOR. DIPPED MICA, 47 pf 5%, 300V
CAPACITOR. CERAMIC DISC, 001 uf £10%, 500V
CAPACITOR. CERAMIC DISC, 15 pf £10%, 500V
CAPACITOR. DIPPED MICA, 47 pf 5%, 300V
CAPACITOR, CERAMIC DISC, .001 uf £10%, 500V
CAPACITOR. CERAMIC DISC, 15 pf £10%, 500V
CAPACITOR. DIPPED MICA, 47 pf +5%,, 300V
CAPACITOR, CERAMIC DISC, .001 uf £10%, 500V
CAPACITOR, CERAMIC DISC, 15 pt £10%, 500V
CAPACITOR. CERAMIC DISC, .001 uf £100%, 500V
CAPACITOR, CERAMIC DISC, 001 uf £10%, 500V

CAPACITOR, CERAMIC TUBULAR, 8.2 pf 5 pf, N470

CAPACITOR, CERAMIC DISC, 18 pf +10%, 500V
CAPACITOR, CERAMIC DISC, 5.6 pf .5 mmf, 500V
CAPACITOR, CERAMIC DISC, 4.7 pf £.5 mmf, 500V
CAPACITOR, CERAMIC DISC, .001 uf +10%, 500V
CAPACITOR, CERAMIC DISC, 270 pf £109%,, 500V
CAPACITOR, CERAMIC DISC, 270 pf £10%, 500V
CAPACITOR, DIPPED MICA, 39 pf +5%, 500V
CAPACITOR, DIPPED MICA, 39 pf +5%, 300V
CAPACITOR, CERAMIC DISC, 100 pf +10%, 500V
CAPACITOR, CERAMIC DISC, 22 pf £10%, 500V
CAPACITOR, CERAMIC DISC, 2.2 pf +.25 pf, 500V
CAPACITOR, CERAMIC DISC, 100 pf +10%, 500V
CAPACITOR, CERAMIC DISC, .001 uf £10%,, 500V
CAPACITOR, CERAMIC DISC, .001 uf +109,, 500V
CAPACITOR, TANTALUM, 47 uf +10%, 33V
CAPACITOR, TANTALUM, 3.3 uf +10%, 15V

DIODE, SILICON CD6585

DIODE, SILICON FAIRCHILD F 1100
DIODE, SILICON 1N916

COIL, RF, TUNABLE

TOROID, INDUCTOR

COIL, RF, BLACK, 10 14T

COIL, RF, BLACK, 10 15T

COIL, RF, BLACK, 10 }AT

(PART OF P. C. BOARD)

COIL, RF, BLACK, 10T

CHOKE, RF, INSULATED, 220 uh 5%
(PART OF P. C. BOARD 56272-0101)
CHOKE, RF, INSULATED, 300 uh £5%
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Item

Q201
Q301
Q302
Q302
Q303
Q303

Q

Q304
Q305
Q305
Q306

Q

Q307
Q308
Q308
Q309
Q309
Q310
Q311
Q312
R301
R301
R302
R303
R304
R305
R306
R306
R307
R308
R309
R310
R311
R311
R312
R313
R314
R315
R316
R316
R317
R318
R319
R319
R320
R320
R321
R322
R323
R324
R325
R326
R327
R328
R329
R330
R331
R332
R333
R334
R335
R336
R337
R338
R339
R340
T301
Y301

Chassis Suffix's shown below reflect the chassis level when the component was

LIST 5-3 CONTINUED

FIRST used.

Non-TSO'd AT 50 Chassis Numbers are CN209A thru Bl.
TSO'd AT 50 Chassis Numbers are CN209 C thru C4.

AT 50A Chassis Numbers are CN 218A and higher.

Part Number

75616-0105
75622-0001
75616-0105
75622-0001
75616-0105
75622-0002
75616-0105
75622-0002
75616-0105
75622-0001
75616-0105
75622-0001
75613-0002
75596-0002
75596-0004
75596-0002
75596-0003
75613-0002
75596-0002
75613-0002
31192-0104
31192-0154
31192-0102
31192-0102
31192-0100
31192-0272
31192-0224
31192-0334
31192-0102
31192-0272
31192-0100
31192-0102
31192-0224
31192-0334
31192-0102
31192-0102
31192-0100
31192-0332
31192-0224
31192-0334
31192-0102
31192-0102
31192-0682
31192-01.53
31192-0332
32054-0007
31192-0101
31192-0101
32054-0007
31192-0563
31192-0103.
31192-0102
31192-0122
31192-0222
31192-0332
31192-0102
31192-0102
31192-0222
32054-0005
31192-0393
31192-0472
31192-0472
31195-0201
31195-0201
31192.0222
31192-0103
11782-0001
72034-0001

Description

TRANSISTOR, SILICON, NPN, RCA 40243
TRANSISTOR, SILICON, NPN

TRANSISTOR, SILICON, NPN, RCA 40243
TRANSISTOR, SILICON, NPN

TRANSISTOR, SILICON, NPN, RCA 40243
TRANSISTOR, SILICON, NPN

TRANSISTOR, SILICON, NPN, RCA 40243
TRANSISTOR; SILICON, NPN

TRANSISTOR, SILICON, NPN, RCA 40243
TRANSISTOR, SILICON, NPN

TRANSISTOR, SILICON, NPN, RCA 40243
TRANSISTOR, SILICON, NPN

TRANSISTOR, SILICON, NPN, 2N5133

TRANSISTOR, SILICON, PNP, 2N5138

TRANSISTOR, SILICON, PNP, 2N5138

TRANSISTOR, SILICON, PNP, 2N5138

TRANSISTOR, SILICON, PNP, 2N5138

TRANSISTOR, SILICON, PNP, 2N5133

TRANSISTOR, SILICON, PNP, 2N5138

TRANSISTOR, SILICON, NPN, 2N5133

RESISTOR, FIXED, COMPOSITION,100K +10%, L4W
RESISTOR, FIXED, COMPOSITION, 150K 410%,, 1AW
RESISTOR, FIXED, COMPOS|TION, 1K 2109, 14W
RESISTOR, FIXED, COMPOSITION, 1K +109%, 14W
RESISTOR, FIXED, COMPOSITION, 10 £10%, 14W
RESISTOR, FIXED, COMPOSITION, 2.7K 210%, 14W
RESISTOR, FIXED, COMPOSITION, 220K #10%, 4W
RESISTOR, FIXED, COMPOSITION, 330K le%,:é,W
RESISTOR, FIXED, COMPOSITION, 1K +10%, 14
RESISTOR, FIXED, COMPOSITION, 2.7K +10%, 14W
RESISTOR, FIXED, COMPOSITION, 10 £109%, L4W
RESISTOR, FIXED, COMPOSITION, 1K +109%, 14W
RESISTOR, FIXED, COMPOSITION, 220K £109%,, 14W
RESISTOR, FIXED, COMPOSITION, 330K +10%, 4W
RESISTOR, FIXED, COMPOSITION, 1K £10%, 14W
RESISTOR, FIXED, COMPOSITION, 1K £10%, 14W
RESISTOR, FIXED, COMPOSITION, 10 £109%, 4W
RESISTOR, FIXED, COMPOSITION, 3.3K +109%,, 4W
RESISTOR, FIXED, COMPOSITION, 220K +10%, }4W
RESISTOR, FIXED, COMPOSITION, 330K #10%, 14W
RESISTOR, FIXED, COMPOSITION, 1K +10%, 4W
RESISTOR, FIXED, COMPOSITION, 1K +10%, 14W
RESISTOR, FIXED, COMPOSITION, 6.8K +109%, 14W
RESISTOR, FIXED, COMPOSITION, 15K +£10%, Y4W
RESISTOR, FIXED, COMPOSITION, 3.3K +109%,, 1AW
RESISTOR, VARIABLE, CARHON, 10K 20%, .1W
RESISTOR, FIXED, COMPOSITION, 100 £10%, 4W
RESISTOR, FIXED, COMPOSITION, 100 +10%, 14W
RESISTOR, VARIABLE CARBON, 10K £20%,, .1W
RESISTOR, FIXED, COMPOSI|TION, 56K +10%, 14W
RESISTOR, FIXED, COMPOSITION, 10K £109%, 14W
RESISTOR, FIXED, COMPOSITION, 1K £109%, W4W
RESISTOR, FIXED, COMPOSITION, 1.2K +10%, 1AW
RESISTOR, FIXED, COMPOSITION, 2.2K +10%, 14W
RESISTOR, FIXED, COMPOS|TION, 3.3K +109%,, L4W
RESISTOR, FIXED, COMPOSITION, 1K +109%, L4W
RESISTOR, FIXED, COMPOSITION, 1K x£10%, 14W
RESISTOR, FIXED, COMPOSITION, 2.2K $10%, 14W
RESISTOR, VARIABLE CARBON, 47K 20%, .1W
RESISTOR, FIXED, COMPOSITION, 39K +109%, L4W
RESISTOR, FIXED, COMPOSITION, 4.7K 2109%, AW
RESISTOR, FIXED, COMPOSITION, 4.7K +10%, 14W
RESISTOR, FIXED, COMPOSITION, 200 5%, 4W
RESISTOR, FIXED, COMPOSITION, 200 £5%, 14W
RESISTOR, FIXED, COMPOSITION, 2.2K 110%, AW
RESISTOR, FIXED, COMPOSITION, 10K #10%, 14W
TRANSFORMER, RF, SLUG TUNED

XTAL, 161.667 MHZ, 7th OVERTONE

REPLACEMENT PARTS LIST

Non-TS0'd
AT 50
CN209( )
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SECTION 5

TS0'd
AT 50A
CN218( )
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NARCO AVIONICS AT 50 TRANSPONDER
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*Certain parts are identified in the illustration by use @

of a circled number. These numbers are not Y
necessarily consecutive, but serve only to identify
specific listed mechanical items.

FIGURE 54 TRANSMITTER
LIST 5-4 TRANSMITTER

Chassis Suffix's shown below reflect the chassis level when the component was
FIRST used.

Non-TSO'd AT 50 Chassis Numbers are CN209A thru B1.
TSO'd AT 50 Chassis Numbers are CN209 C thru C4.
AT 50A Chassis Numbers are CN 218A and highc;‘.

on-TSO'd ‘IAﬁ_O'd AT1§(5)0dA
i AT 50 50

Item Part Number Description _ CN209( ) CN209( ) CN218( )

2 56225-0101 TRANSMITTER CAVITY ASSY. A — —

3 56223-0101 PARTITION PLATE ASSY. A i

4 56217-0002 PARTITION A — —

5 56217-0003 PARTITION A —_— —

6 56224-0001 COVER A _ o

7 B84047-0003 CRADLE, COMPONENT MOUNTING A —_ —

8 56216-0001 PLATE, CLAMP A e

9 56274-0101 TRANSMITTER SLUG ASSY, A — ==
10 41292-0003 CONNECTOR, PHONO A == —
11 56233-0101 PROBE, FEEDBACK A = =
12 82814-0005 SCREW, BINDING HD #4-40 x 33 LG. A — —
13 82964-0001 SCREW, PAN HD, TAPTITE #3-48 x 3/16 LG. A = —
14 82964-0002 SCREW, PAN HD, TAPTITE #3-48 x 14 LG. A — —_
15 82812-0002 SCREW, RD HD, #2.56 x 3/16 LG. A - —
15 82880-0402 SCREW, RD HD, #1-72 x 3/16 LG. AB — e
16 81329-0214 WASHER, FLAT, #3 A i i
17 82923-0001 LOCKNUT A — =
18 82802-0003 LOCKWASHER, INT. TOOTH, #4 A == ==
19 82900-0404 NUT, HEX, #4-40 A _— S
20 81307-0061 WASHER, FLAT A AL e
22 56253-0001 CAP, TRANSMITTER PICKOFF A L) il
23 81702-0003 LUG, SOLDER A YK} =y
24 81701-0004 LUG, SOLDER A _ —
24 81739.0003 LUG, SOLDER A — o=
25 11526-0001 FERRITE BEAD A — —
25 11454-0001 LUG, SOLDER A8 Lk =
27 56285-0001 COVER, TRANSMITTER A L —
28 83016-0005 TAPE, TEFLON, 1-13/16'" WIDE A — —_
Cl74 21297-0002 CAPACITOR, FEED-THRU, CERAMIC, 100 pf £20% A — —_—
C175 21297.0002 CAPACITOR, FEED-THRU CERAMIC. 100 pf £20% A —_ =
C176 24544.0001 CAPACITOR, FEED-THRU, CERAMIC, 150 pf £209% A2 — — -
L105 11138-0004 CHOKE, R.F. INSULATED, .33 uh 209% A Deleted at Al __ - 2
L106 11713-0001 RF COIL, INCREMENT A = —
L107 11713-0001 RF COIL INCREMENT A — 4=
viol 75410-0001 TUBE, PENCIL TRIODE, 4076 A - —

SEE BLOW.UP




REPLACEMENT PARTS LIST
SECTION 5

FIGURE 5-5 FRONT PANEL

This panel is considered inseparable. Should replacement be required order:

Note: The TEST return spring may be replaced seperately.

Non-TS0'ed TSO'd TS0'd
AT 50 AT 50 AT 50A
Part Number Descripiion CN209( ) CN209( ) CN218( )
56255-0101 TRIM PANEL ASSY A c —
56255-0102 TRIM PANEL ASSY — — A
56254-0001 SPRING A C T

56254-0002 SPRING

5-15 (5-16 Blank)




NARCO AVIONICS ATS0A SCHEMATICS
SECTION 6

SUPPLEMENT 2
AUG. '75
NOTE:
This suppiement is intended to update the schematics of the ATSOA. The current (8/75) Chassis Number
of the ATSOA is CNGIBBS and CNR2ISBS.

The difference between the * G and the “ R chassis numbers is to identity those units having a cavity

manufactured by i General Electric or "R RCA.

Schematics provided in this supplement are dated 875, are:

Figure 6-3A. ATS0A  Decoder Schematic, CN2ISAT, CON2IRAL oo page 6-20A
Figure 6-38. ATS0A Decoder Schematic, CNG2ISBY, B3 and CNR2ISB2. B3 ... .page 6-20C
Figire 6-6 A0 ATSO0A Enpcoder Schematic, CNG2ISB4 and CNRIIEBY o000 page 6-22A
Figure 6-7A,0 ATSOA Auxiliary Circuits, ON2IRAZ, ON2IRAZ and CN2ISAL oL, puge 6-24A
Figure 6-7B. ATSOA Auxiliary Circuits, CNG2ISB. BS and CNR2ISB. BS ........ page 6-24C
Figure 6-8A. ATS0A Receiver Circuit, CN2ISAL A2 and A4 oo page 6-26A

Fhe schematies of this supplement show WHEN the chassis number was changed.

Fo determine which schematies should be used tor various chissis numbered transponders refer to the
following chant

o See ATSOA SCHEMATICS
Chirssis Iivure Decoder Encoder Nunaliary Receiver

Number L= -5 |6-5A |6-5B 066 |6-6A 16-T7 |6-TA | 6-T1 [6-8 [ 6-NA

NTISA h \ \ N\
IN2ISA
INJINA2
NIINAS
'N2INAA
NGYISH
NR2IRB
‘NG2ISBI
"NR2IINBI
NG2ISB2
‘NRIISB2
'NG2INB3
"NR2ISBA
‘NG2INBY
'NR2ISBA
‘N GLINBS
CNR2ISBS

P dPd P

P d P d P Vd dl P Pl Vg

P 2l Vd P P dl a2 ol Pl Pl Pl

~l~l~l~l1~I~l~l

d Ve Pd P Pd Pl Bl B

Pl P Pl P Pl Pl Pl Pl Pl el el e
“/:/:/.'/‘/‘/1'/'/'/‘/‘/'/7'/'/'/

Pl rd Pl P

- A
(6-B Blank)
(Added 8/75)
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SCHEMATICS
SECTION 6
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NARCO AVIONICS AT 50 TRANSPONDER

Figure 6-1A reflects the current DECODER circuitry of the AT 50, CN209A10.
All specific changes in the circuitry are shown shaded in the schematic and the
following list outlines the chassis number in which the changes became effective.
Chassis No. Action Symbol #  Part Number Description

CN209A1  See Figure 6-3A.

CN209A2  See Figure 6-3A.

CN209A3  Manufacturing control chassis number change.

CN209A4  Manufacturing control chassis number change.

CN209A5  Manufacturing control chassis number change.

CN20YA6  See Figure 6-3A.

CN209A7 To improve the resolution of the Mode C decoder variable resistors.

Added R218 — 31192-0391 RESISTOR, FIXED, COMP,
390 £10%, “aW
Added R224 — 311920391 RESISTOR, FIXED, COMP,

390 *10%, AW
Changed RI108 to 31192-0681 RESISTOR, FIXED, COMP,
680 +=10%, Y4W
Changed Ri1ll to 32062-0008 RESISTOR, VARIABLE, CARBON,
200 +30%, .3W
Changed RI133 to 31192-0681 RESISTOR, FIXED, COMP,
680 £10%, YaW
Changed RI136 1o 32062-0008 RESISTOR, VARIABLE, CARBON,
200 +£30%, .3W
Other Changes:
The following capacitors part number was changed as a result of using standard
leads instead of preformed leads:

C101 now 21291-0026
. C126 now 21291-0027
Cl127 now 21291-0011
Deleted 81701-0004 LUG
Deleted 56276-0001 INSULATOR, MICA

Changed 83017-0002 to 83017-0004 INSULATOR

CN209A8  See Figure 6-3A.

CN209A9 To symplify procurement of the part.

Changed Ul04 to 74001-0005 INTEGRATED CIRCUIT,
RTL, MC724P

CN209A10 To aid in adjusting the Mode C decoder variable resistors.

Changed R218 to 31192-0331 RESISTOR, FIXED, COMP,
330 £10%, AW

Changed R224 to 31192-0331 RESISTOR, FIXED, COMP,
330 =10%, W
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NARCO AVIONICS AT 50 TRANSPONDER SCHEMATICS
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NARCO AVIONICS AT 50 TRANSPONDER

. Figure 6-2 reflect the current ENCODER circuitry of the AT 50, CN209C4,

The following ENCODER capacitors part numbers were changed as a result of
using standard leads instead of preformed leads:
CN209AT Cl16Y now 21291-0019

Cl70 pow 21291-0019
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NARCO AVIONICS AT 50 TRANSPONDER

Figure 6-3A reflects the current AUNILIARY circuitry of the AT 50, CN209A10.
All specific changes in the circuitry are shown shaded in the schematic and the fol-
lowing list outlines the chassis number in which the changes became effective.

Chassis No. Action Symbol # Part Number Description

CN2OWAL
Improve reliability of the power supply
Changed  CI159 10 230940171 CAPACITOR, METALIZED MYLAR, (47 uf, 200V
To improve transmitler performance,
1. lmprove temperature - frequency stability
2. Provide more uniform transmitters
Deleted L1035
o increase the strength of the lockimg screw.
Changed — 81192-0010 to 81192-002 RING, RETAINING
CN2OVA2
T'o improve power supply regulation, resuling in momentary turn-off after heavy interrogation (1 o 2
sec. ), should be anstalled in all early radios.

Added RI47 — 311410331 RESISTOR, FIXED, COMP, 330 =10%, ¥2W
To climmate RE]L within the AT 50 carrier generation of random and spurious pulses within the reply
tram.
Added Cl76 — 245440001 CAPACITOR, FEEDTHRU, CERAMIC, 150 pf +20%
Deleted 1152640001 FERRITE BEAD
o prevent random occurrence of SpPIP
Added Cl40 to 24515-0005 CAPACITOR, CERAMIC DISC, 05 ul 480 - 207, S0V
Gieneral Change
Added §1701-0008  LUG, SOLDER
CN209A3  Manufacturing control chassis number change.
CN209A4 Manufacturing control chassis number change,
CN2OYAS  Manutacturing control chassis number change.
CN2OYAD
o improve power supply reliabihty
Added C177 — 245150010  CAPACITOR, CERAMIC DISC, 02 uf -+80 - 207, 50\
Added CI7T8 —  24515-0010 CAPACITOR, CERAMIC DISC, 02 uf +80 -20%%, 50\
OUNJOYAT

To improve power supply reliability.
Changed  RI16Y9 1o 31141-0150  RESISTOR, FIXED, COMP, 15 =10%, '"2W
To aid in adjusting the regulated voltage.
Changed  RI192 1o 32062-0001  RESISTOR, VARIABLE, CARBON, 200 = 30%, W
Other Changes
The following capacitors part number was changed as a result of using standard leads mstead of
preformed leads:
C130 now 21291-0018 Cl133 now 21291-0011
C132 now 212910019 C134 now 21291-0018
CN209AS
To prevent destructive discharge of Cl162.

Added R223 31192-0470  RESISTOR, FIXED, COMP, 47 =107, taW
To eliminute RFI to other equipments.

Added L1454-0001  FERRITE BEAD

Added 56285-0001  COVER, TRANSMITTER
Other Changes:

Deleted §1701-0008  LUG, SOLDER (see ON20YA2Z)

Changed item 15 to R2880-0402  SCREW, RD HD, =1-72x3/16"7

Added B1739-0003  LUG, SOLDER

To improve power supply reliability
Changed  RI97 to 311920821  RESISTOR, FIXED, COMP, 820 = 0%, YaW
Changed  RI98 to  31195-0101  RESISTOR, FIXED, COMP, 100 =35%, laW
Changed  R19Y9 1o 311950750 RESISTOR, FIXED, COMP, 75 5%, 'aW
CN2O9AY
To improve power supply reliability .
Changed Q133 1o 758030001 TRANSISTOR, SILICON, PNP, SD4435
Changed Q134 1o 75803-0001  TRANSISTOR, SILICON, PNP, SD445
CN20YAL0
I'o aid in adjusting width of the reply pulses. .
Changed  C131 to 24049-0271  CAPACITOR, DIPPED MICA, 270 pf 5%, 500V
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NARCO AVIONICS AT 50 TRANSPONDER

CN209A11

Manufacturing control chassis number change.

CN209A12

Cavity coupling probe changed from capactive to inductive

CN209AI12A

Manufacturing control chassis number change.

CN209A1S5

To prevent retaining ring from coming during installation of unit mounting tray.
Added 2 washers (P/N 81307-0059) behind retaining ring.

CN209AI16

To improve AOC operation:

Changed Q116 to P/N 75615-0001 TRANSISTOR, SILICON, NPN, 2N5134,
CN209B

To improve sell-test circuit

Removed Cl45

Changed Cl44 to P/N 24045-0122 CAPACITOR, DIPPED MICA, 1200pf 5%, 500V

CN209C

Removed R182

Added R225 31192-0471 RESISTOR, FIXED, COMP, 470 £10%, 4W

Changed Q119  75536-0002 TRANSISTOR, SILICON, 2N3053 SELECTED

Changed Q122 75587-0004 TRANSISTOR, SILICON, NPN, 2N5308 DARLINGTON AMP
Changed R164 31192-0331 RESISTOR, FIXED, COMPOSITION, 330%10%, Y4W
Changed R184 31192-0394 RESISTOR, FIXED, COMPOSITION, 390K +10%, 14W
Changed U102 74019-0001 INTEGRATED CIRCUIT, TTL 7400

Changed R210 31192-0104 RESISTOR, FIXED, COMPOSITION, 10K +10%, Y4W

CN209C2
Improve power supply reliability

Added C177 P/N 24515-0010 CAPACITOR, CERAMIC, .02 uf, 50V
Added C178 P/N 24515-0010 CAPACITOR, CERAMIC, .02 uf, 50V
CN209C3

To aid transmitter pulse width adjustment
Changed: C131 to P/N 24049-0201 CAPACITOR, DIPPED MICA, 200 pf 5%, 200V

CN209C4

To increase self-test light brilliance
Changed R210 to P/N 31192-SEL RESISTOR, FIXED, COMPOSITION, SELECTED, x10%, YW

CN209C5A

Added data on 3/15/78

Changed R189 - See ROUND shaded marker in schematic.
Changed R189 31175-0024 RESISTOR, Wirewound, 1010%, 7W
R189 in schematic should reflect: 10 ohms, 7 W
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NARCO AVIONICS AT 50 TRANSPONDER

. Figure 64 reflects the current RECEIVER circuitry of the AT 50, CN209A10.
C315 was omitted from the original parts list:
C315 212910019 CAPACITOR, CERAMIC DISC, 001 uf x10%, 500V

CN209A9

Changed Q308 to 75596-0004 TRANSISTOR, SILICON, PNP
Changed Q309 to 75596-0003 TRANSISTOR, SILICON, PNP
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NARCO AVIONICS AT 50 TRANSPONDER
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FIGURE 6-6. AT 50A ENCODER SCHEMATIC, CN218A
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NARCO AVIONICS ATS0A

CHASSIS NO. ACTION

CNG are those units with a cavity manulactured by General Electric,
CNR are those units with a cavity manufactured by RCA.

As ol CNG218B4 and Deleted R221

CNR218B4 Deleted R222 see note 3 in schematic
Deleted C16Y
Deleted CI70
Added R250 31192-0152 Resistor, |.5k  210%, 1/4W
Added R251 31192-0123 Resistor, 12K x10%. /4w
Added Q137 75551-0001 Transistor, NPN, 2N3415
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CHASSIS NO.

As of:

As of:

As of:

CN2I8A2

CN2IRA}

CN2ISAY and
CN2ISAY

ACTION

Changed RI176 1o

Added R248
Added CRI116
Added R249
Deleted  RI164

Changed RI68 (o
Changed RI163 to
Chianged C130 1o

Added CRI117
Added CRIIS8
Deleted C132

Changed RI84 10
Added  C131

I1141-0680 Resistor, 68 £ 1097, 1/2w

I141-0101
75025-0017

Resistor 100 107, 1/2w

Diode. Zener, 100y

JIN161-0011 Resistor, Wirewound. 30,
31192-0821 Resistor, 820 210%, /4w
31192-0151 Resistor. 150 2109, 1/4w
215540019 Capacitor. 100 mf. [8v
75028-0001 Diode. Silicon
75028-0001 Diode, Silicon

31192-0394 Resistor. 390K % 109,
24049-0271 Cuapacitor, 270pl £5¢7,

£50%%
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NARCO AVIONICS ATS0A

CHASSIS NO.

ACTION

CNG are those units with a cavity manufactured by General Electric.
CNR are those units with a cavity manufactured by RCA.

As of:
As of:

As of:
As of:

CNG2I8B and
CNR2I8B

CNG2IEBS and
CNR2IBBS

Deleted Cl140

Changed RI189 to 31175-0024 Resistor, Wirewound,

10 £10%, Tw

DIGITIZER

AIRCR
LAMP
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THE PRINTED CIRCLIT BOARD,
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NARCO AVIONICS ATSOA

Chassis No. Action
As of: CN2IBRAI Added C332 24052-0150 Capacitor, 15pf £5%, 300v
As oft CN2ISA2 Changed R332 to 31192-0104 Resistor, 100K *10%, 1/4w

Changed R334 to 31192-0473 Resistor, 47K £10%, /4w
Changed Q311 to 75596-0003 Transistor, Silicon, PNP, 2N5138
As of: CN2IBA4 Changed R332 to 31192-0222 Resistor, 2.2k £10%, 1/4w

Added data on ¥/5/78. Correct symbol number Y103 to read Y301.
Part shown in ROUND shaded marker in schematic.
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7.1 GENERAL

The MP 10 Voltage Converter is designed 10 convert
28 volts to 14 volts. The MP 10 should not be used to
support two or more transceivers as shouid the MP 10
have a failure, both units become disabled.

7.2 INSTALLATION

- The MP 10 can be mounted 1n any convenient place

or position within the aircraft providing that it be
mounted on a clean metal surface, to provide good
heat transfer. Secure the MP 10 to the aircraft using
all four mounting holes and #8-32 hardware
(screws, lockwashers, nuts). Sccure the cable with a
cable clamp approximately 2 to 3 inches away from
the unit,

The Installation Kt provides the necessary cable con-
nector and mine crimp type contacts, It 1s best to install
all nme contacts into the connector as this provides
firm matuing of the connector, A circuit breaker (4
amp) is also provided. It should be installed, as shown,
to prevent damage o the converter from a short cir-
cuited output.

7.3 CIRCUIT DESCRIPTION

The MP 10 1s a standard series pass type of vollage
regulator. The input voltage may vary from 20 volis
10 32 volts and the output voltage will remain between
13.8 volts and 15.0 volts with a | amp load.

MP 10

Regulation 15 provided by Ul, a voltage regulating
integrated circuit, The output of the integrated circunt
15 DC coupled o Q1. Q1L s a dual transistor emitter
follower which handles the high current output of the
regulator,

Inductor L1 and capacitor €1 form a low pass Nilter
which removes A line transients

CR1, a mulupellet diode, and resistor R2 provide short
circult protection for the regulator. If 4 short olcurs
on the output, current increases thru Q1 and resistor
R2. Diode CR1 will hmit the voltage drop between
the base of Q1 and the cathode of CR1 1o 2.4 volis.
Thus, the current out of the regulator will himit at ap-
proximately 6 amps which will then open the cireunt
breaker in sernies with the 28 volt input lead.

Diode CR3 rwses the output voltage of UL by appro-
Xximately 0.5 volts

Resistor K1 s a current hmiung resistor o reduce the
short circunt current under shorted output conditions.

Zener diode CR2 provides over voltage protection to
the MP 10 10ad. If Q1 shorts, the 28 volt imput would
be applied 10 the MP 10 load. In the event this hap-
pens, Zener diode CR2 wall short this voltage to ground
causing the circuil breaker to open.

The MP 10 may be operated without a load, however,
the output voltage will nise appronimately a volt over
its normal outpul voltage.

7.4 MAINTENANCE

The MP 10 should require very hitle maintenance, re-
fer to the schematic and the test voltages thereon

P e
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NARCO AVIONICS AT 50 TRANSPONDER

4
W.eamm)
Weight: 1.0 pound -..[' .
P
- b S
2.0 amps continuous; 20TTON
4.0 amps intermittent

duty g M-

dAmMm
L

Current Capabihty:

; “(31 Bmin)

2V

ZBYV
v ALl LEADS 816 AWG

7.5 REPLACEMENT PARTS LIST

Item or
Symbol = Part No. Description

1 558810001 Heatl Sink
2 H5882-0001 Cover, Heat Sink
] 558840001 PC Boara
: 413250001 Sacket, Trans. TO-3
41326:0001  Socket, Trans. TO-5
25H020-0002 insutator, TO:3
55880-0001 Cap, Insulator, TO-3
04331-0001 Nameplate
H2B04-0008  Screw. KH, 410 x 9
28230300 Screw, 6-20 x 3 RH
B2802-0003 Lackwasher, int tooth, =4
229000004 Nut, Hex, =440
H1206:0061 Spacer, . 187 1B
817020004 Lug, Solder
J1554-0045 Capacitor, Elect. 500 mt 109%,, 30V
15550048  Capacitor, Tant. I mf 10%,, 35V
o 215550048 Capacitor, Tant. T mt 10%. 35V
CR1 360003 Diode, Svhican, Multi-pellet
e 50250009  Diode, Zener, 18V
H3 750280001 Diode, Silicon
L1 11487-:0002 Choke, Filter, 50 mh -0 4209, 2 amp
Ol /H009-0001 Transistor, Sihicon, NPN, Darhington
K1 11134-:0209 Resistor, Fixed, WYY, 1 ohm, 20W Lems 9 qn(] Q
R2 111450012  Choke, RF (used as d resistor) T
R3 31192-0222  Resistor, Fixed Comp, 2.2K 109%, Va4W are not shown
Ul 74020-0001 IC, Voltage Reg. (825CU)

9,11,12,14, Rl

PART LOCATION DRAWING
7.6 SCHEMATIC

|
i

'Cﬁ.':"'f R 2.2r

w WITH | &t4P LOAD

SEE BLOW-UP




Voltage Regulator, U1
Part Numbers 74020-0001 (825CU) and 74030-0001 (830) are no longer available from NARCO.

Part Number 74030- 0003 (7702) is availiuble and should be used to replace either of the above two parts, however, the
SOCKET will require re-wiring. Refer to Field Service Bulleting MP-10-1 and MP-10-2 for details.

The following figures identify the various MP 10 Chassis Levels, the voltage reguliator used
particulir component’s socket was wired.

thatlevel, and how that

Chassis Number CNH219A
Chassis Number CNH219A1

. 74020-000 1 (825CU) . Refer 1o View A,

L 74030-0001 (R30)

... Refer to View B,

Chassis Number CNH2I19A2 ... 74030-0003 (7702) ... Refer to View C.
TO CR3 To Ci TO C2
Ee e RED WIRE sUMEER1g
10 CI TO RI TO LI
T0 Cc2 ToC2 TO CR3 TOCR3
TO LI TOCI
JUMPER JUMPER TO R3 TOR3
RED WIRE T0 QI TO QI BASE RED WIRE
10 RI BASE TORI
74020- 000! 74030- 000| 74030-0003
VIEW A VIEW B VIEWC
7-3

(7-4 Blank)
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2.7.2 28 vdc Operation

Ao The ATS0 bs designed for T4y operation, Installa-
tion in 28 volt aircraft require an external power
converter (28 10 14v). Such as NARCO'S MP 10,

CIRCUIT
BREAKER
4 AMP

2BV IN D2
28V IN >——r—

¥ ALL LEADS %16 AWG

FIGURE 2-1A MP 10 WIRING

*All reference to the AT S0 (shown in atalics A TS0) indicates
that the data applies equally to all three transponders

NARCO AVIONICS AT 50 TRANSPONDER

TABLE 4.1 TYPICAL TRANSISTOR VOLTAGES =109 (ALL TRANSPONDERS)

SYMBOL NUMBER BASE COLLECTOR EMITTER

Ql01 A8 4.2 0
Qlo2 8 18 0
Q103 A8 31 0
Ql04 78 A8 0
Q105 A7 4.5 0
Q106 I8 A7 0
Q107 .18 4,2 0
Q108 1 .18 0
Q109 16 29 0
Q110 .76 16 0
011l .03 -8.5 0
Q112 O 1.7 23
Q113 .22 03 94
Q114 32 13 0
Q115 7.8 8.5 8.5
Qllo 03 8.5 005
Q17 LI 1.1 8.6
Qllk 1.2 7.8 7.9
0119 -1.6 65. 0 — Both AT 50's
0120 0 5.0

Q121 58 A2 0
Q122 59 A3 0
Q123 A A2 0
0124 A9 9.0 0
0125 8.3 1.3 6.4
0126 1.3 8.6 B.5
0127 Base | X Base 2 7.5 4.8
Q128 15 K5 .6l
0129 10. A+ 9.4
Q130 13.1 10. A+
131 4.5 13.1 4.3
Q132 4.9 9.4 4.3
Q133 10.7 0 9.4
0134 10.2 0 9.4
0135 9.7 Y7 10.4
0136 1.0 40, - 85, 0 — AT 50A
0301 if2 8.7 ({]
0302 73 5K 0
303 73 K.7 0
)34 73 6.0 0
305 71 K3 0
0306 2.8 8.2 2.3
0307 K5 8.7 26
Q308 .26 ] 0.9
Q309 26 0 09
Q310 Y 5.4 34
0311 K4 19 9.0
0312 95 9.0 47

All voltages taken with V I'VM, an the reply position, with no interrogations re-
ceved, except for measurements taken oa 0125, Q126. 0127, Q128, and Q135
during “Test™ function

INSTALLATION
SECTION 2

B. For external dimming in i 28 volt system, the limp

wiring in the ATSO must be modified, In o 28 volt
system, the 28 volt dimmer buss is applied to pin
4 of the rear connector. The two front panel Tamps
must be ticd in series rather than in parallel as they
are in 14 volt system, (See Figure 2-118 for the
modification reguired.)

[ = ]

,é‘____lml}__inr;_ o =T
/ : /i - Q 4 ¥

-

Dot line connections = 14 volt lamp wiring,

Solid line connections = 28 volt lamp wiring,

1. Disconneet the lead from DSI03 10 the Dimmer
line on the PC Board.

2. Disconneet the Ground lead of DS102 from the
PC Board.

3. Thread the longest of the just removed leads into
a picce of insulating sleeving, connect the two
leads together, then position the sleeving over the
connection,

FIGURE 2-1B LIGHTING, 28v

2.7.4 External Suppression ¢

The ATSO may be externally suppressed by i DME.

This may be accomplished by adding a resistor and

a dinde, in series, into the cireait as shown in the - d
companying illustration,

gepr 0 . a4 3 c,
Fhis addition inhibits the modulator multi during the
presence of o suppression pulse,
Maudification Procedure:

I.

a. Obtain o 3300 ohm, Y4 watt resistor and a diode,
(NARCO dinde P/N 75013-0005 or any fast B
silicon diode with: blocking voltage of 100 valls,

Minimum, such as o IN4K6I3,) i
\

b Conneet the resistor o the anode of the dinde.

Al
thint

1
b= A =
3 o a4 | =p
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INSTALLATION
SECTION 2

Conneet an extension lead (224) from the
diodle (enthode end) 10 reach R164, using o ronte
sinilar 1o that shown in the illustration)

Using one (1) piece of insuliting sleeving, insu-
lnte these components as shown,

Prosition the diode/resistor over the open areq
on the PC Board that is adjacent to 129, Cement
the sleeved components (o the board using an -
hesive such us Dow Corning “Silastic 732 RV
Adhesive Sealant.”

Solder the resistor fead to Pin 15 on the PC Board

Solder the diode lead 10 R164 (unction of R164
and 163,

Connect DME suppression lead (o tray connector
oL, Pin 15.

reference 1o the AT SO tshown in italics A TS0y indicates
the dativ applies equally to all three transponders

fart -
|

nuLaron ~ !
DULATO T .

; G RIHY RiF
¥ ik A3 AL
4

‘g ;"5:?':_“‘;‘! ALY

£eia

000 [310

e e e e

& & &

FIGURE 2-2A AT50 EXTERNAL SUPPRESSION
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FIGURE 4-2. SERVICING
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AT 50 drawings shown, however arrowed call-outs
are identical for ALL Transponders except as
noted.

C328 Q310 Q305 TP301 R323

C175/Coax Center
Conductor
BOTH
AT 50's

Orange Lead

Q306  TP302

49 (4-10 Blank)
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INSTALLATION
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4.1 PRELIMINARY SERVICING
PROCEDURES

To localize a problem to one of the main circuit
subdivisions - voltage regulator, de-de converter,
receiver, transmitter/modulator, decoder, and
encoder - a series of systematic preliminary checks is
recommended,

WARNING
HIGH VOLTAGE

Once the problem arca has been located, refer to the
Detniled Servicing Procedures for proper techniques
to locate the defective part,

VOLTAGE REGULATOR

Check the voltage on the 9.4 volt regulated line.
This line is most casily obtained at the end of the 3
watt, voliage dropping resistor, R200 (see Figure 4-
1). The voltage is adjustable by R192 and must be
set to 9.4 0.2 volis,

Inability to obtain 9.4 volts at R200 indicates a
defective regulator,

R200
+5V

R192 —=1

- Wias
o e e !
) -

fon

MAINTENANCE
SECTION 4

DC-DC CONVERTER

Operrtion of the de-de converter mny be checked by
listening for the audio note of approximately 4.3
KHz.
If this level of nudio is not heard, the converter could
be defective.
The following tests require that the
transponder be interrogated with a mode
A pulse pair at o signal level of -60 dbm
with the function switch in the ON
position,

RECEIVER

Attach o scope probe to the blue video wire from the
receiver 1o the Main PC Board, at the main board’s
terminal (see Figure 4-1). A pair ot pulses of about
3 volts amplitude should be seen.

The absence of pulses here indicates a defective
receiver.

DECODER

Attach a scope probe to TPI1O7,
sinusoidal waveform should be seen.

A decaying

The absence of u signal here indicates an inoperative
decoder,

TRANSMITTER/MODULATOR and ENCODER
Attach a scope probe to TPI0S. The function switch
should still be in the ON position.

If pulses are present at TPI0R, and there is no trans-
mitter output, the transmitter or modulator is probably
defective,

If pulses are NOT present at TP108, a defective en-
coder is indicated.

“.\i) |
- |

ey, tane-

& e N | Blue video

L ._.\.;!.-,-M Wire Terminal

FIGURE 4-1. PRELIMINARY TEST POINTS
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SECTION 5
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*Certain parts arc identified in the illustration by use

of a circled number. These numbers are not
necessarily consecutive, but serve only to identify
specific listed mechanical items.

FIGURE 5-3 RECEIVER PC BOARD
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FIGURE 5-4 TRANSMITTER

LIST 5-4 TRANSMITTER
Chassis Suffix’s shown below reflect the chassis level when the component was
FIRST used.
Non-TSO'd AT 50 Chassis Numbers are CN209A thru Bl.
TSO'd AT 50 Chassis Numbers are CN209 C thru C4.

AT 50A Chassis Numbers are CN 218A and highcg‘.

L
Ite ri
tem Part Number Description CN209( ) CN209( )
2 56225-0101 TRANSMITTER CAVITY ASSY. A —
3 56223-0101 PARTITION PLATE ASSY. A —
4 56217-0002 PARTITION A =
5 56217-0003 PARTITION A _—
6 56224-0001 COVER A —
7 84047-0003 CRADLE, COMPONENT MOUNTING A _
8 56216:0001 PLATE, CLAMP A —
9 56274-0101 TRANSMITTER SLUG ASSY. A —
10 41292-0003 CONNECTOR, PHONO A —
11 56233-0101 PROBE, FEEDBACK A =
12 B2814-0005 SCREW, HINDING HD 24.40 x 13 LG A -
13 82964-0001 SCREW.PAN HD, TAPTITE 23.48x 3/16 LG A —
14 B82964-0002 SCREW, PAN HD, TAPTITE 2348 x 14 LG. A =
15 B82812-0002 SCREW, RD HD. 22-56 x 3/16 LG A —
15 828800402 SCREW,RDHD, #21.72x3/161LG AB —_
16 B81329-0214 WASHER, FLAT, 53 A _
17 829230001 LOCKNUT A —
18 82802-0003 LOCKWASHER, INT. TOOTH, =4 A —
19 829000404 NUT, HEX, 24.40 A —
20 81307-0061 WASHER, FLAT A —
22 56253-0001 CAP, TRANSMITTER PICKOFF A —
23 B1702-0003 LUG, SOLDER A ="
24 81701-0004 LUG, SOLDER A =
24 817390003 LUG. SOLDER AB -
25 11526-0001 FERRITE BEAD A —
25 114540001 LUG, SOLDER A8 W
27 56285-0001 COVER, TRANSMITTER A =
28 830160005 TAPE. TEFLON, 1-13/16" WIDE A =
Cl74 21297-0002 CAPACITOR, FEED-THRU, CERAMIC. 100 pf =20% A —_
C175 212970002 CAPACITOR, FEED-THRU CERAMIC. 100 pf £20% A —
C176 245440001 CAPACITOR, FEED-THRU, CERAMIC, 150 pf =209, A2 —_
L105 11138-0004 CHOKE, R.F. INSULATED, .33 uh 209, A Deleted at Al __
L106 11713-0001 RF COIL, INCREMENT A .
L107 117130001 RF COIL INCREMENT A —
viol 754100001 TUBE, PENCIL TRIODE, 4076 A =

T50'd
AT 50A
CN218( )

I

Ot errrrrereere e errrrrr ey el
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Figure 6-2 veflect the cortent ENCODER circuitry of the AT 50, CN208C4,

The following ENCODER capacitors part nmbers were changed as o resalt of
using stunedand leads mstead of preformed leads:
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NARCO AVIONICS AT 50 TRANSPONDER
Figure 6-4 reflects the current RECEIVER circuitry of the AT 50, CN209A10.
C315 was omitted from the original parts list:
C315 21291-0019 CAPACITOR, CERAMIC DISC, 001 uf +10%, 500V
CN209A9
Changed Q308 10 755960004 TRANSISTOR, SILICON, PNP
Changed Q309 to  75596-0003 TRANSISTOR, SILICON, PNP
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FIGURE 6-7. AT 50A AUXILIARY SCHEMATIC, CN218A
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SCHEMATICS
SECTION 6

ALL CAPACITANCE WALUES ARE IN FICOFARADS.
2. 1 A0% AND L30B ARE FORMED BY A CIRCUIT TRACK ON

THE PRINTED CIRCLUT BOARD.

FIGURE 6-8. AT 50A RECEIVER SCHEMATIC, CN218A
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CHASSIS NO. ACTION

CNG are those units with o cavity manufuctured by General Eleciric.,
CNR are those units with a cavity manufactured by RCA.

As oft CNGI8B4 and Deleted R221
CNR2I8B4 Deleted R222
Deleted C169
Deleted CI70
Added  R250 31192-0152 Resistor, 1.SK 21009, 114W

Added  R251 31192-0123 Resistor, 12k 2105, 1dw

Added  QI37 75551-0001 Transistor. NPN, 2N34I5

see note 3 in schematic
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FIGURE 6-6A. AT50A ENCODER SCHEMATIC CNG218B4 AND CNR218B4
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7.5 REPLACEMENT PARTS LIST

ltem or
Symbol =

e B WN =D OO WU LW —

Part No.

55881-0001
55882-0001
55884-0001
41325:0001
41326-0001
550200002
558B0-0001
04431-0001
828040008

Description

Heat Sink

Cover, Heat Sink

PC Board

Sochket, Trans, TO-3

Socket, Trans. TO-5

Insulator, TO-3

Cap, Insulator, TO-3
Nameplate

Screw, HH, 4.40 x 5%

1 B2823-0306  Screw, 6:20 x % RH

| BZ2802-0003  Lockwasher, int. tooth, =4

1 829000004 Nut, Hex, 24.40

1 Bl1Z206-006] Spacer, (187 1g

I &1/702:0004  Lug. Solder

C 215940045 Capacitor, Elect. 500 mf 10%,, 30V
C 215550048 Capacitor, Tant. 1 mt 109, 35V

3 215550048 Capacitor, Tant. 1 ml 108, 35V

CHI /50360003 Diode, Silicon, Multi peliet

CRhZ /50250009  Diode, Zener, 18V

CH3 750280001 Diode, Sihcon

Li 1148720002 Choke, Filter, 50 mh U +20%,, Z amp
Q1 756090001 Transistor, Silicon, NPN, Darlington
Kl 1113460209  Hesistor, Fuxed, WW, 1 ohmi, 20W

HZ 111350012 Choke, HF (used as a resistor)

"3 311920222 Hesistor, Fiaed Comp, 2 26 10%, LawW
ul 740200001 1€, Yoltage Reg (B25CU)
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PIN 9
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Items 2 and 8
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