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GENERAL INFORMATION

1-1. INTRODUCTION
This service manual contains all the information

normally required to install, operate and maintain
the Genave BETA /500 ATC Transponder.
1-2. DESCRIPTION

The BETA/500 is a self-contained ATC tran-
sponder complete with integral regulated power
supply. It is a solid-state design utilizing 29
silicon transistors and 18 silicon integrated cir-
cuits. In addition the BETA /500 employs one vac-
uum tube in the transmitter output stage.

The receiver in the BETA/500 is a single fre-
quency (1030 MHz) solid state design. The trans-
mitter is a cavity stabilized design (1,090 MHz)
that employs adequate frequency compensation to
allow operation under conditions of high antenna
VSWR. The unit features all 4,096 Mode A (Iden-
tity reporting) codes plus SPI, and in addition,
Mode C (Altitude reporting) to 30,000 ft. in 100
ft. increments is available, utilizing a special in-
terface circuit board to accommodate future dig-
itizer designs.

1-3. SPECIFICATIONS

GENERAL
WEIGHT: 3 ibs.
FRONT PANEL: 6127 X 27
DEPTH BEMIND PANEL: , 97
INPUT POWER: 1 Amps Min.; 1.5 Amps Max.
@ 14 VDC*
(*28 VDC adapter available)
NUMBER OF TRANSISTORS: 2
NUMBER OF INTEGRATED CIRCUITS: 18
RECEIVER
FREQUENCY: 1030 mHz
SENSITIVITY: =72 dbm nominal

Model BETA/500

The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
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The unit is a state of the art design that employs
the latest types of transistors and integrated cir-
cuits in a high performance, economical design. ’

1-4. EQUIPMENT SUPPLIED

a. 1—BETA/500 ATC Transponder

b. 1—Mounting Tray with Hardware

¢. 1—Power Connector (16 Pin)

d. 2—RF Connectors (UG-88A/U) 4

e. 1—LAMBDA/1000 Antenna 1

1-5. EQUIPMENT REQUIRED, BUT NOT ‘

SUPPLIED

a. Coaxial Cable, as required (RG-58A/U or

equivalent)

b. Wire for Harness, as required

1-6. OPTIONAL EQUIPMENT

a. 1—250 ohm, 5 watt Dimmer Pot (see installa-
tion manual) _

b. BETA/506 Mode C Adapter Board, if altitude
reporting is desired

c. Altitude Digitizer

TRANSMITTER:
FREQUENCY: 1090 mHz + 3 mHz
POWER OUTPUT: 100 watts nom.
FEATURES:

MODE A: 4096 codes plus SP! (ident) pulse
with automatic Ident hold circuits.

MODE C: Full altitude reporting capabili
(ICAO Code) to 30,000’ in 100/ incrg
ments. It may be necessary to add
a special interface circuit board to
apgcommodate future digitizer de-
signs.

SIDE LOBE SUPPRESSION: 3 pulse

Section | Page 1
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CENE RV TR P gN"ELEETRONICS, INC.

4141 KINGMAN DRIVE, INDIANAPOLIS, INDIANA 46226

INSTALLATION |
MANUAL

BETA/500 . Note:
ATC Transponder THISerI?E MUZ)T ;.INSTALLED

by a properly certificated and
authorized person in accord-

ance with the Federal Avi i

NOTE: THIS UNIT IS FOR 14vDC . tation
OPERATION ONLY-FOR 28VDC Regulatlons, Part 43. No re-—
ATRCRAFT USE GENAVE PSI/1 sponsibilit i i -
CONVERTER. ponsibility for improper in
stallation of this wunit is
either implied or assumed by

the manufacturer., Units shown

to be installed in violation
of the FARs will not be cover-
ed by the warranty and will
remove any and all responsi-
bility from the manufacturer

Copyright 1970 for such equipment.
Patents Applied For.
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“Warranty >

—)
-
bearing the trademark "GENAVE" or the trade name"GENERAL  —
ELECTRONICS,INC." have been fabricated by skillful tech-  —
adsr the s :_lctesp guality control conditions, using the  —
terials and component parts avallable. —
sted and competently operated according to fac- —
and instructions,General Aviation Electronics &
v guarantees and warrants all parts and bench &
ne (1) full year from the date of the original &2
BETA/500 ATC Transponder. —-—
-
nty shall not apply to malfunction,which in the opinion &
. Aviation Electronics, Inc. is the result of abusive >
zg : . aCCcls ' w2illful destruction, improper or unauthorized re-=
> : st au One. All service under this warranty nust be  —
cerform ; i uthorized Genave Distributor, or Dby returning —
tn ni : units, f‘;eight pre—paic}, to the factory at —
Indianapolis, Indianz. —
’ GENERAL AVIATION L:C*?O’\'ICS INC. g
-
T%ﬁj) -
E , & o == =
Elmore W. Rlce, III, President —

<D - J
< -—
“— The Cempany offers no other guarantees or warranties expressed or implied >

3 Tn ¥ TC Tr 2~ instz211linc
Proper Installation Tne B;T_A/SOO ATC Transponder you are installing
‘is a high gquality, rugged, complex piece o=
: * electronic eguipmentc. It has accurad
WIll Assure Quallty under rigid guality control = Tully
aligned, tested, and operated at high tempera-

tures to stabilize the component parts.

Tne proper instzllation of this wunit into your
customer's aircraft is essential to complete the
cuality assurance program under which the unlizc
was mzanufactured.
I: snould De noted
BETA/500 differs
clectro eculn
jo mo
s: facil
a allz
T nanc
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XJI’I %ht © 2007 Genave/ NRC, Inc. El/ Y, X 2/ghts reserg@WER OUTPUT: 100 watts nom.

DEPTH BEHIND PANEL: 9" FEATURES:
INPUT POWER: 1 Amps Min,; 1.5 Amps Max. MODE A: 4096 codes plus SPI (ldent) pulse
@ 14 vDC* ) with automatic Ident hold circuits.
(*28 VDC adapter available) MODE C: E"L(.\:IAO acltigut)det g%pgoré}n_g lgg,quility
: | ode) to i in incre-
NUMBER OF TRANSISTORS: ® ments. It may be necessary to add
NUMBER OF INTEGRATED CIRCUITS: 18 a special intérface circuit board to
accommodate future digitizer de-

RECEIVER signs.

FREQUENCY: 1030 mHz SIDE LOBE SUPPRESSION: 3 pulse

SENSITIVITY: —72 dbm nominai

Unpacking

CAREFULLY REMOVE the BETA/500 and its mounting accessories
from the shipping container by removing the staples from the
top of the carton and lifting the contents straight out. The
carton should be saved until the installation is complete in
the event that damage is discovered or return of the unit is
necessary for some reason. Any damage due to shipping should
be reported and a claim filed as soon as possible with the
shipping companye (If it 1is necessary to we—Ch__:v use our
container which is specifically designed Zor that purpose.)

Pre-Installation Check

VISUGALLY INSPECT the unit for any obvious external damage,

such as dents, broken knobs, loose wires, etcCe. Any damage
not related to shipping should be reported to General Avi-
ation Electronics. InC., 4141 Kingman Dzrive, Indianapolis,
Indiana (45226), (317)-546-1111, as soon as possible.

Damage due to shipping should be reported to and a2 claim
should be promptly filed with the transportation company.

All BETA/500 wunits are shipped in perfect operating condi-
tion. However, a pre—installation electrical test may be
performed to assure that the unit has suffered no internal
damage during shipment. For a detailed test procedure, refer
to the Maintenance Section of the BETA/500 Service Manual.
DO NOT ATTEMPT to bench test the unit without proper eqguip-
ment as specified in the Service Manual.

NOTE: It is not necessary to remove any screws from
the unit for installation purposes.

Removing some screws from the unit may cause
mechanical or electrical damage to the unit.

GENAVE WILL NOT HONOR any warranty claims
based on damage of the unit resulting from
improper servicing. SEE THE SERVICE MANUAL
FOR PROPER SERVICING TECHNIQUES.
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Installation

zircraft panel cutout for tn BETA/500 is 6%" wide
13/7:6" nigh. Maxe ©Lhisz cutout In  the selected
-
[

2. Insert the supplied mounting rack intc the cutout. Mark
the rack mounting holes on the panel support brackets on
both sides of the cutout. If the location chosen does not
provide the brackets, two angle brackets must be made and
Installed. Drill out the marked mounting holes with a
#27 drili.
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3., The mounting rack iGN it S PP P et £ LB EY SABPRIeL ! s pronibited
for the radio in most Ccases. If further support is re-
guired or desired, a rack support bracket must be fabri-
cated and installed. A mounting hole in the rack for a
support bracket has been provided. (See mounting rack
illustration). Other locations will generally cause
mechanical interference when inserting the unita.

4, TInstall the rack in the aircraft panel, using the holes
drilled in step 2, the #6-32 Binder head screws, washers,
and nuts supplied, and the support bracket if used. All
screws must have their heads inside the rack.

5. Fabricate the power and signal cable using the connector
socket supplied.A wiring diagram is shown in this manual.
The cable wires should ke long enough to allow the con-
nector +to be passed through the panel cutout from the
rear and extended to about 2" in front of the panel.

§. Fabricate the RF cable as 1illustrated using 50 ohm coax,
RG-58A/U or RG-8A/U. The cable should be long enough to
protrude 2" through the cutout.

7. Connect the <cable Just fabricated to the appropriate
points in the alrcraft's electronic system. Bring the
connector ends through the cutout. Mechanically secure
the cables at appropriate support points. -

8. Attach the cables to the unit.

9. Insert the unit into the rack. Tighten the mounting bolt
to secure the unit in the panel. Do not use excessive
torgque on the bolt.Tighten only until the unit is snugly
secured against the front panel.

10. Install the antenna as shown in the illustration in this
manual.

11. Connect the RF cable to the antenna.
12. Update the appropriate logs and papers of the alrcraft.
13. Fill out the upper portion of the warranty card.

14. Give the Warranty card and the Pilots Information manual
to your customer. The proper sections of the warranty
card MUST be compieted and returned to Genave by both the
Distributor and the customer for the warranty to Dbe 1in
effect.

Thi . .
is manual is g;a\eﬁgugﬁ;: Ionﬁlot pg;ploisggl gn%;’ ;’25 lagggrg?ydgﬁggcorrpl S;eness of the information provided herein is not guaranteed or warranted
| es. e at your own risk. Unauthorized re i i i bi ’
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Pane] Cutout A 1k T VA ¢

< PANEL CUTOUT < -

]
€ :
64

Mounting Rack

< MOUNTING RACK< MOUNT SUPPORT
BRACKET AT THIS

POINT (IF USED)

MOUNTING RACK

NOTE"A”
MOUNTING BRACKET FITS
UNDER MOUNTING RACK

BETA/500

SEE NOTE"A”

Post Installation Check : —

UPCN COMPLETION of the installation, ight test is desir-
)

a £l
able to insure that tnhe BETA/500 is cperating properly.

Iy
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3-1. OPERATING CONTROLS AND
INDICATORS

The BETA/500 ATC Transponder has eight
operating controls and indicators:
1. On/Off

2. Four Mode A Code Selector Switches with
code read-out for each switch

3. SPI Enable Switch IDENT

4. Mode Selector

9. Reply and SPI Indicator Lamp, REPLY

To operate the BETA/500, turn the Unit on.
Switch to A (Mode A) or AC (Mode C). as re-
quested by ATC,

To activate SPI (IDENT) push the IDENT
switch button (3). Your BETA/500 will automat-
ically reply IDENT for 15 seconds after releasing
the button.

Model BETA/500

Genrnave BETa/so0

Y

The reply (REPLY) light will illuminate when
your BETA /500 replies to a ground interrogation,
Mode A or Mode C, or when the IDENT button
(3) is activated.

The BETA/500 will reply automatically to a
Mode A (Identity) interrogation with the selected
code (2) when the Function Selector Switch ( 1)
isin A or AC. It will reply automatically to a Mode
C interrogation when the unit is in A or AC, but
will provide altitude data only when in AC.

The reply to Mode C interrogation when the
Mode Selector Switch (4) is in A will consist of
framing pulses only. These pulses are used to
provide position information on the ground ATC
displays. It is necessary to connect an altitude
digitizer to the BETA /500 to provide altitude data.
Genave will make available special interface cir-
unit boards to adapt new altitude digitizers to
the BETA /500 as necessary.

Section Il Page 1
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MAINTENANCE MANUAL

4-1. INTRODUCTION

This section provides the basic information re-
quired to electronically test, align and repair the
BETA/500 ATC Transponder, It is assumed that
the person working on the unit is familiar with
the principles of ATC transponders and has the
necessary electronics background to understand
the operation of the various circuits.

4-2. THEORY OF OPERATION

The BETA/500 employs 29 silicon transistors,
14 silicon diodes, and 18 silicon integrated cir-
cuits. The following is a breakdown of the func-
tions and circuits within the unit.
. Power Supply
Receiver
Decoder
. Encoder
. Transmitter
The preselector/local oscillator and IF amplifier
sections of the receiver and the transmitter are
contained within separate replaceable modules
mounted on the lid of the unit. The remaining
circuits are on the main circuit board. The power
supply and the modulater circuitry are located
within a shielded compartment at the rear of the
main circuit board.

Il. DETAILED THEORY

A. Power Supply
The power supply provides five basic voltages

for operation of the various circuits:

+1080 volts DC

+14 volts DC

410 volts DC

+5 volts

—9 volts
The 1080 volts DC powers the transmitter
while the 414 volts DC supplies the filament and
the modulator driver. All other circuits operate
from one or more of the other voltages. The power
supply consists of two parts: the first is a DC
regulator and the second is a DC-DC inverter.

HY oW

el

Model BETA/500

Use at your own risk.

The DC regulator operates from the 14 volt
DC input provided via pin 1 of P102, the power
plug, and SW101 the On/Off switch. The incoming
14 volts DC is filtered by C106, €101, L101, and
C102 and is fed to the regulator comprised of
Q101, Q192, Q103, Q104 and associated circuitry.
CR101 sets the reference voltage level of 5.6 volts
on the base of Q102. R106 is used to adjust the
regulator output to 10 volts, The differential am-
plifier formed by Q102 and Q103 are used to con-
trol Q101 and Q104 which in a complementary
pair configuration form the regulating element.
R105 supplies a portion of the load current and
allows Q104 to operate well within its dissipation
capabilities.

CR101 also sets the base bias on Q105, the
voltage regulator. Q105 provides the regulated
+5 volt DC output. C105 provides additional fil-
tering of the 45 volt line. CR105 in the emitter
circuit of Q102 and Q103 is used to insure shut-
down of the 10 volt regulator if the +5 volt line
becomes accidentally shorted.

The regulated 10 volts is fed to the DC-DC
inverter and to the circuits requiring 10 volts.
The DC-DC inverter operates at 25 KHz to pro-
duce the --1080 volts DC, and the —9 volts DC.
When the inverter transistor, Q106, turns on, high
voltage is induced on the high voltage secondary
of T101. This high voltage is rectified to DC by
CR104 and applied to the voltage divider consist-
ing of R111, R114, and R115. The high voltage is
filtered by means of C109. From the junction of
R111 and R114, 41080 volts DC is fed to the
transmitter via J502/P502. When the transformer
field collapses a portion of the energy is delivered
to CR103 and rectified to provide the negative
voltage needed. The excess energy stored in the
power transformer is dissipated back to the 410
volt line by means of the clamping diode CR102.
The negative voltage from CRI(03 is filtered by
the “pi” filter consisting of C108, R110, and C110.
The output of this filter forms the —9 volt DC line.

Section IV Page 1
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Inverter noise is filtered from the -1 volt line
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lator will shut-down if the 410 volt hi’zlotgyri'sghac(Ei 2007 ngr%’ﬁll?gcerl ggcag%lsl é‘r?&t%{&?iéee" approximately 20 db

cidentally shorted. This prevents damage to the
+10 volt regulator.

Power for the filaments of the transmitter out-
put tube and the modulator driver are derived
from the +14 wvolt DC input line. R101 provides
the 6.25 volt transmitter tube filament voltage.

CAUTION: Do not operate the transponder when

the 4+10 volt DC supply is adjusted in excess
of +10 volts. Failure to heed this warning covuld
lead to the destruction of the high voltage

power supply.

B. Receiver

The receiver of the BETA /500 consists of a pre-
selector filter, a local oscillator, a mixer, and a
60 MHz IF strip. The preselector, local oscillator,
and mixer are contained within a single enclosure
secured to the lid of the unit. The 60 MHz IF strip
is also enclosed in a separate shielded module
and secured to the lid.

Preselector Filter, Local Oscillator, and Mirer—
1030 MHz interrogation signals from the antenna
are fed from the antenna jack (J501) through the
diplexer to the preselector. The diplexer consists
of two critically tuned coaxial lines which allow
the transmitter to utilize the same antenna as the
receiver. The preselector consists of a 3-pole
Chebyshev filter which is coupled to the mixer
diode. CR501. A fourth tuned circuit within this
same enclosure is utilized as the tuned element
in the common base Iocal oscillator. @501, the local
nscillator transistor, is supplied bias voltage {rom
the power supply throueh the two 001 MFd feed-
thvough capacitors in the side of the metal en-
closure. The voltage divider formed bv R112 and
K113 determine the bias voltage fed to the local
oscillator. This voltage is approximately —7 volts
DC. .j504 connects the mixer output to the input
of the 60 MHz IF amplifier.

60 MH:z IF Amplifier—The IF amplifier is a
four-stage common emitter transistor design that
employs five single-tuned transformers-—--T4(1,
T402, T403, T404, and T405, The first stage, con-
sisting of Q401 and associated components, is
eain controlled by the voltage developed hy the
AOC cireuitry and adjusts the receiver sensitivity
to provide overload protection,
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of gain each. The amplifier comprised of Q403 and
associated circuitry also performs a portion of
the “ditch digging.” C416 is of sufficient value
to reduce the gain of Q403 for a short duration
following the application of a pulse to the amplifier
mput.

CR401 functions as a video detector. Interroga-
tion puises appear at the cutput of the detector
with amplitudes between .05 volts and 5.0 volts
depending upon input signal strength.

C. Decoder

The decoder of the BETA/500 can be divided
into six subsections: video processor, decoder
driver, SLS decoder, Mode A decoder, Mode C de-
coder, and rate integrator/suppression circuitry.

Video Processor—The video processor consists
of Q601, Q02 603, Q604, Q606, and associated
cireuitry. The purpoge of this block of circultry is
to compress the dynamic range of the interroga-
tion pulse pairs produced at the output of the
receiver IF amplifier in order to allow operation
over the required 50 db dynamic range. In ad-
dition. the cireuitry in conjunction with CR601
and CR606 form a compression amplifier.

Q602 is connected as an emitter follower and
provides a positive interrogation pulse pair at its
output. These pulse pairs are applied to CR601.
CE601 1s forward biased through R604 providing
a dynamic load whose impedance varies with the
level of applied pulse input. Q602 is connected as
a conventional common emitter amplifier whose
output provides negative interrogation pulse pairs
to CR&02. CR602 serves to further compress the
dynamic range of the interrogation pulse pairs.
Q602 and associated components form a variable
@ain common emitter amplifier. The gain of this
stage is controlled by B610, which allows the over-
ail decoding sensitivity to be adjusted. Q604 and
associated components form a “ditch digging” cir-
cuit with gain a time varying funection of the
amplitude of the input pulses. The time constant
of the gain is controlled by €607, B617, and R618.
This time constant is adjusted to suppress SLS
pulses when their amplitude is 9 db or more below
the amnplitude of the first interrogation pulse and
allow SLS pulses to pass through the circuit when
their amplitude is equal to or greater than the
first interrogation pulse.

Model BETA /500
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immunity. The positive output pulses from Q606
are applied to CR603, a diode elamp that provides
a rapid discharge path for C608 on the trailing
edge of an output pulse and are then differentiated
by C608. The negative trailing edge is clipped by
CR604. The video output pulses produced are 300
nanosecond, high amplitude, fast rise time posi-
tive pulses.

NOTE: Up to this point in the circuit descrip-
tion of the BETA/500 ATC transponder, all of
the circuit components have been conventional
transistors. From this point on the circuit ele-
ments are a combination {Hybrid) of discrete
fransistors ond DTL integrated circuits. Some
basic rules of operation for DTL integrated cir-
cvitry may be stated:

1. All output signals operate from +5 volts to
ground or from ground to +5 volts.

2. All circuit elements are supplied from the
+5 volt supply line. This connectien and
the ground connections are not shown on
the schematics. Pin #7 is ground and Pin
#14 is +5 volts in all cases.

3. In the absence of an input signal to any
DTL integrated circuit element, the circuit
input will loat up to approximately -+2.5
volts and the output will be at ground.

In our deseription of DTL circuitry we will use
the terms '‘up” and ‘“down”. “Up” means a
high voltage level usually +5 volts DC. “"Down™
indicates a very low voltage level or more
commonly 0 volts. For example, if we were
to say, “The output of the IC goues up.” We
mean that the output becomes +5 volts,

Decoder Driver—Processed interrogation pulse
pairs, including the SLS pulse (if it is of sufficient
amplitude) appear at Pin £5 (input) of 1IC301B,
a two input gate. Pin #4 (input) of IC301B is
connected to the SLS suppression line. Under qui-
escent conditions, the SLS suppression line will be
in the up condition and therefore upward video
processor output pulses will cause a downward
output from Pin #6 of 1C301B.

The downward going output from IC301B is used
to trigger a 1.5 microsecond multivibrator con-
sisting of IC303C and IC302D. The 1.5 microsec-
ond duration is determined by C301 and the input
impedance of 1C303C. Output from the multi is
fed to the SLS, Mode A, and Mode C Decoders.

Model BETA /500
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by IC304B and applied to 1C303D through C302.
The downward going trailing edge of the 1.5 mi-
crosecond pulse causes an upward going output
from IC303D. This output is the SLS acceptance
gate.

The SLS acceptance gate is applied to Pin =12
of IC301D, a 2-input “nand” gate. The other input
comes directly from the video processor output.
If the initial pulse is followed 2 microseconds later
by a second pulse, coincidence will occur between
the second pulse and the SI.8 acceptance gate.
When coincidence oceurs a downward pulse will
appear at the output of IC301D, the SLS decoder.

IC303B and IC303A form a one-shot multivi-
brator which generates a wide upward going pulse
when an output is received from the SLS decoder.
The wide output pulse generated is inverted by
1C302C and applied to IC305C and C304. C304 and
the input impedance of IC305C determine the
duration of the output from IC305C. Upon a valid
SLS interrogation IC305C will produce an upward
going pulse of 35 microseconds =4 microseconds
duration. This pulse is enhanced and inverted by
IC303F and IC303E. This downward going pulse
is sent back to the 2-input “nand” gate of IC301B
to inhibit further decoding following an SLS in-
teriogation.

Mode A Decoder—When a valid mode A inter-
rogation occurs, two 1.5 microsecond pulses spaced
8 microseconds apart will be sent down the line
to the Mode A and Mode C decoders. When the
first pulse reaches IC302B it will generate a down-
ward output which discharges C305 and turns-off
Q301. Q301 will remain turned-off until C305 re-
charges above 1-5.6 velts through R303 and R304.
The upward going output pulse provided by Q301
when turned-off has a duration which is con-
trolled by the setting of R304. CR302 is used to
insure a fast fall time at the trailing edge of the
output pluse.

The trailing edge of the output pulse from @301
produces an upward output from IC306F. The
output from IC306F is compared with the level of
the decoder driver line at IC307TD. When the
initial pulse is followed by a second pulse 8 micro-
seconds later, as in the case of a valid Mode A
interrogation, coincidence occurs and IC307D will
produce a downward output.
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microsecond one-shot multivibrator. The 60 micro-
second one-shot produces an upward going output
pulge which is used as the Mode A Enable and
is fed to the Mode A pulse summing circuitry.
The Mode A Enable is used to signal the encoder
to reply with Mode A information. The 60 micro-
second downward going pulse produced at the out-
put of IC306D is the Encoder Enable Gate and is
fed to IC304A, a 2-input “or’” gate.

Mode C Decoder—The operation of the Mode
C decoder circuitry is identical to the Mode A de-
coder operation with the exception of coincidence
gate delay timing. Upon valid interrogation an
upward going 60 microsecond Mode C Enable
pulse is sent to the Mode C pulse summing cir-
cuitry and to a 60 microsecond downward going
Encoder Enable Gate is fed to 1C304A.

Both the Mode A and the Mode C decoders are
supplied an emitter referenced 45 volts from Q305
and associated circuitry. The reference level of
Q305 is set by R315 and R317.

Rote Integrator/Suppression Circuitry — The
output of IC304A will consist of an Encoder En-
able Gate when either of the Mode A and C de-
coders receive a correctly spaced pulse pair. This
Encoder Enable Gate is applied to a fixed delay
circuit, & rate integrator, and an inverter which
drives the suppression circuitry.

The fixed delay circuit consists of R314 and
C212, which are used to produce a portion of the
necessary delay time between received interroga-
tion and transmitter reply. The delayed Encoder
Enable Gate appears at the output of 1C304C from
which it is applied to the encoder circuits.

The Encoder Enable Gate is applied to the rate
integrator circuitrv via Q314, which functions as
an emitter follower. The rate integration itself
is accomplished by R308, C308, and IC304C. As
the number of Encoder Enable Gates applied to
R308 and C308 increases the voltage on C308 will
decrease thus causing the output level of IC304C
to decrease. The output of IC304C is applied to
the AOC input to the IF. Therefore, as the out-
put level of 1C304C decreases the gain of the IF
amplifier will be reduced.

The suppression circuitry is comprised of
CR303, IC3054A, CR305, and Q605 and associated
circuitry located in the video processor. The
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output from IC304A and applies it to the base of
Q605 via CR305. When the upward output from
IC305A is applied to Q605 it turns-on Q605 there-
by clamping the video processor output to ground.
A provision for external suppression is provided
via J601 and R616. A positive input to J601 will
suppress the video proeessor output.

D. Encoder

The encoder consists of the following circuits:
clock, sequential pulse generator, SPI timer, pulse
summing, pulse shaper and reply lamp circuitry.
When an Encoder Enable Gate is sent to the en-
coder it is applied to two circuits within the en-
coder. The two circuits to which the Encoder
Enable Gate is applied are the clock cireuit and
the sequential pulse generator.

Clock Circuit—When the downward going En-
coder Enable Gate is applied to IC308C it appears
at the output as an upward going pulse. The out-
put pulse from IC308C is applied to the clock’s
LC circuit and to IC308A. Under quiescent con-
ditions the output of IC308C is clamped to
nearly ground. When the cutput goes upward, as
in the case of the Encoder Enable Gate, the LC

circuit consisting of 1.301, C316, and C317 oscil- _

lators. The oscillating output is inverted by
IC308B and a portion is fed back to the LC cir-
cuit via R316 in order to enhance the oscillations.
When the output of IC308C is claimed back to
ground the oscillation ceases.

As the clock oscillates the outputs from IC301A
and IC308D, which operate inversely, will be
switched at the clock frequency. These two out-
puts are fed to the sequential pulse generator

where they are used to time the sequencing of -

reply pulses,

Sequential Pulse Generator — The sequential
pulse generator is so named bhecause it generates
a series of positive pulses which can be used to
develop a transponder reply code.

Inputs to the sequential puise generator are
applied from the Encoder Enable line and each
phase of the clock output, The Encoder Enable
Gate, when received, initiates sequencing while
the clock outputs time the sequencing. Sequenc-
ing stops when the last possible reply pulse has
been generated (SPI), however, the clock will
continue to run until the Encoder Enable Gate
runs out.

The basic circuit used in the sequential pulse
generator consists of two inverters with appropri-
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these circuits, complete with timing waveforms,
are shown in figure 4-4-5.

When a downward input is applied to C1 the
input to IC1 goes downward then returns to ifs
quiescent level in the time determined by the value
of C1 and the input impedance of IC1. When the
input to IC1 goes downward the output of IC1 will
go upward unless clamped down by the output
of 1C2. If the inpuf to IC2 (first clock phase) goes
downward at the same time as the input to IC1 the
outputs of both IC's will go upward and remain
upward until one of the inputs returns to its
guiescent state. This action will generate a posi-
tive pulse at the IC outputs which will be used to
trigger the reply pulse. When this output pulse
falls, a downward input will be applied to IC3, the
first IC in the second circuit, via C2. The second
circuit functions in the same manner as the first
eireuit. The input of IC3 is forced down by the
trailing edge of the output pulse of the first cir-
cuit. Ag the input to IC3 goes downward the sec-
ond phase clock output will also go downward
allowing the outputs of the second pair of IC's
to go up.

In the BETA/500 fifteen of the circunits de-
scribed are used in the sequential pulse generator.
A similar circuit with an extra IC and requiring
an additional downward input to provide an up-
ward output is used in the SPI pulse sequencing
circuit.

Following output from the F. sequencing cir-
cuit Q305 and associated circuitry generate an
approximate 8.9 microseconds of delay before a
downward input is applied to IC305E of the SPI
sequencing circuit.

The output timing for the entire sequential
pulse generator is shown in figure 4-4-6. In this
llustration an entire pulse sequencing cyecle can be
readily seen.

SPI Timer—The SPI timer consisting of Q306,
Q207, and associated circuitry operate as a trig-
gered one-shot multivibrator which provides a
downward pulse of approximately 20 seconds du-
ration. When the SPI Switch, SW301, is de-
pressed €335 is discharged turning off Q306 and
Q307. When the switch is released C335 recharges
through R335 turning Q306 and Q307 on. This
action takes approximately 20 seconds after which
the input of IC308 goes upward.

Model BETA /500
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erator will provide a properly timed series of
sequential output pulses which are applied to the
summing diodes of EC314, IC315, IC316, and
1C317. The front panel Mode A switches are used
to select the desired Mode A sequential pulses and
deliver them to the Mode A summing line.

In Mode C the altitude digitizer interface circuit
is used to select the desired Mode C sequential
pulses and apply them to the Mode C summing
line. The F, and F, summing diodes are directly
wired to the summing lines since these reply pulses
are alwavs required. No connections are made to
IC311C & D since the “X” reply pulse is never
used.

Both the Mode A and the Mode C summing lines
are fed to their respective summing emitter follow-
ers. Q308 and Q309 serve as Mode A and Mode C
summing emitter followers respectively. The emit-
ter follower outputs are each applied to a capacitor
and then fo an inverter. The trailing edge of the
sequential output pulses generate a downward
going pulse at the input of the inverters IC305D
& F. The upward going pulse reply trains from
the inverter outputs are each applied to a 2-input
“nand” gate. _

When a Mode A decode occurs the Mode A En-
ahle, which is sent from the decoder circuitry as
previously described, enables the Mode A pulse
train and allows the Mode A pulse reply train to
be fed to the pulse shaper circuitry. When a Mode
C Enable is recelved the Mode C reply train is
sent to the pulse shaper cireuitry.

Pulse Shaper—The pulse shaper consists of a
monostable multivibrator which is triggered by
the reply pulse train from either of the summing
amplifiers. The monostable multivibrator itself
consists of R344, R345, €339, Q310 and IC305B.
The output pulse width of the multi is controlled
by varying the RC time constant R344, R345, and
(339 thus allowing the transmitter output puises
to be set to the prescribed width. The upward re-
ply pulse train from the pulse shaper is sent to
the reply lamp ecircuit and the transmitter modu-
lator.

Reply Lamp Civeuit—In the reply lamp cireuit
the upward reply pulse train from the pulse
shaper is inverted to downward going pulses by
IC318D. This downward going reply pulse train is
then applied to IC318A through C340. IC318A is
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tive feedback to enhance the downward input to
IC3I8A. €340 and R346 provide the necessary
time constant to maintain a continuous downward
input for the full duration of the reply pulse train.

The upward going output from IC318A is ap-
plied to IC318B which drives IC318C. R347 and
C341 are used to sustain operation between reply
pulse trains. When the downward level is applied
to IC318C the output comes up, turning-on Q311.
Q311. when on, completes the circuit through
DS301 and therefore the lamp illuminates,

E. Transmitter

Transmitter Modulutor—The transmitter modu-
lator consists of an inverter followed by two stages
of current gain which are used to control the trans-
mitter. When a reply pulse train is applied to
IC318F it is inverted and used to turn-off Q312.
Q312 drives Q313 which, when a reply pulse is
applied, turns-on, grounding the transmitter cath-
ode through the current limiting resistor. R351.

Transmitter Oscillitor—The trangmitter oscil.
lator consists of an RCA 4058 pencil triode
mounted in a high @ cavity. The oscillator operates
in a grounded grid conficuration using tuned lines
in both the plate and cathode circuits with
enough capacitive feedback from plate to ecathode
to assure oscillation under pulse modulated con-
ditions. Major frequeney adjustments are made
by physically adjusting the length of the plate
line while minor adjustments are made by the
capacitive adjustment serew mounted in the cavity
wzll. The transmitter operates with a plate supply
voltage of 1080 VDC which is applied to the
tube through LR501 and Z501, the radio suppres-
sion circuit.

Under quiescent conditions the cathade is al-
lowed to rise to approximately +55 volts biasing
the tube to cutoff. During modulation the cathode
is elamped to ground through R331 allowing the
tube to conduct and oscillate at a frequency of
1090 MHz. The modulation characteristics are
such that the RF output is a train of hulses coded
to the specifications of the Federal Aviation Ad-
ministration (See figure 4-4-4). The individual
pulses are 0.45 micro-seconds in duration and ap-
proximately 100 watts in peak power. The RF
bower is coupled to the output connector, Ja01,
by an inductive pick-up link adjacent to the plate
tuning line.
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DC coupled (Heath I0-14 or equivalent)
b) VTVM (any accurate instrument)
¢) Bench Power Source {14 VDC. 2 Amps, well

filtered)

d) Signal Generator 1030 MHz capable of ATC
modulation

e) ATC Simulator (to modulate signal gener-
ator)

1) RF Power Meter (HP430C or equivalent)
Note: This unit is to measure transmitter
Power output. Other means are acceptable,
i.e. calibrated diode detector, etc.

2} Frequency Meter for 1090 MHz pulses

h) Detector for 1090 MHz pulses {Microlab/
FXR XA 2404 or equivalent)

i) Dummy Load (50 ohms, 5 watts, 1090 MHz,
VSWR 1.1 to 1 or less)

i) Directional Coupler 20 db or equal (Micro-
lab/FXR CB49N, Narda 3002-30, or equiva-
lent)

k) Attenuators: 50 ohm precision (adequate to
make power cutput and sensitivity measure-
ments)

1) Time Mark Generator capable of producing 1
microsecond and 1.45 microsecond markers
for scope calibration.

The following pieces of equipment will serve as

suitable replacements for various combinations of

the above equipment.

m) UPM/6A or B modified and calibrated by
Genave (this piece of equipment is an accept-
ahle alternate for lines d.f.gandi)

n) Genave NU/5 Transponder Test Set (This
piece of equipment is an accentable alternate

for line 1)
4.4, ALIGNMENT PROCEDURES
A, General

Connect the transponder to the Test and
Alignment Setup shown in Figzure 4-4-1.

B. Power Supply Adjustment
1. Connect an accurate VOM or VTVM from

ground to TI-1, the 410 volt line. Dis.

connect P502,

Adjust R106 for a voltage reading of 4-10

volits,

3. Measure the voltage on TP-2, the -5 volt
line. with respect to eround. The volt-
age should be between +4.5 and 155
VDC. If voltage is out of tolerance check
CR101.

o
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41104 volts with the trapsmitter dis-
connected.

C. 60 MHz IF Alignment

1.

=1

Disconnect P304 from the preselectorlo-
cal oscillator.

Apply an accurate 60 MHz —70 dbm sig-
nal to P504.

Connect a high gain oscilloscope to the
emitter of Q601, TP-4.

Adiuat T101, T402, T403, T404, and T405
for greatest output amplitude as indicated
on the nscillogcope.

Disconnect signal generator from P304
and reconnect P304 to the preselector/lo-
cal oscillator.

Apply a —89 dbm 1030 MHz signal to the
antenna jack, J301.

Readjust T401 for greatest output ampli-
tude as indicated on the oscilloscope.

NOTE: Unless component parts have
been damaged or replaced the pre-
selectar/local oscillater alignment be-
low should never be necessary during
the normal service life of this equip-
ment. If, however, this alignment is to
be performed the final three steps of
the 60 MHz IF alignment should also
be performed following preselector/
lacel oscillator alignment.

D. Preselector:Local Oscillator Alignment

1.

8]

':‘.,D

Connect the high gain nscilloscope to the
emitter of Q601, TP-4.

Apply a —69 dbm 1030 MHz signal to the
antenna jack. J50L.

Loosen the locking nuts on the three steel
preselector adjustment screws one at a
time and rotate the adjustment serews to
obtain maximum output amplitude as in-
dicated on the ozcilloscope.

CAUTION: Never turn any of these ad-
justments more than half a turn in
either direction.

Loosen the locking nut on the brass oscil-
lator adjustment screw and rock the ad-
justing serew slightly to obtain maximum
output amplitude on the oscilloscope.

Model BETA/500
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=1

second.

Connect the scope to the junetion of
CRGO3 and C808, TP-5.

Adjust the signal generator level to ob-
tain a noise free interrogation pulse.
Connect the oscilloscope or frequency
counter to the junction of R314 and €312,
TP-6.*

Adjust B304, A Coinc. to center the reply
ot 8 micro-seconds.

Observe reply and adjust R34 for 100%
reply.

Check decoding selectivity by moving Py
spacing from 7 to 9 microseconds. By ad-
justment of R304, set the reply selectivity
equally either side of 8 micro-seconds. No
veply should be observed at less than 7
and greater than 9 microseconds.

Set the generator for Mode C interroga-
tion and adjust R310. C Coinc, to center
the replv on 21 micro-seconds.

Final adjustment for R310 is made sim-
ilay to step 7 using 21 microsecond spac-
ine. Center the reply equallyv either side of
21 microzseconds and check for no veply at
20 and 22 microseconds.

A alternate methoed for determining the

no-

reply points is to watch the veply lamp,

When the lamn goes out the no reply point
has been reached.
F. Video Processor Alignnent

1.

o

]

|

6.

=1

Copyri ght © 2007 Genave/ NRC, Inc. Al

Qet the test equipment for Mode A inter-
rogation, repetition rate of 500 and output
at —T2 dbm. )
Connect the seope or frequency counter to
the junction of R314 and €312, TP-6.
Adjust the sensitivity contrel, R610. for
900 trigsering.

Readjust the genevator and check to in-
sure proper triggering at levels from —72
dbm to —20 dbm.

Readjust the generator to —69 dbm and
check for proper response with pulse spac-
ings either side of 8 microseconds,
Readjust the generator and check Mode C
triggering at —69 dbm for equal spacing
either side of 21 microseconds.

Check Mode C triggering at levels from
—72 dbm to —20 dbm.
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gation with the SIS pu.se at proper spa-
cing.

Adjust the generator for output level of
3 db above MTL (MTL = —72 dbm) and
SLS pulse amplitude to 0 dh.

Connect scope or frequency counter to
Junction of R314 and €312, TP-6. and ab-
serve number of Encoder Enable Cates,
The BETA /500 should he suppressed at
least 99% .

Slowly advance signal venerator attenu-
ator to 50 db above JMTL and observe
Encoder Enable Gates. The BETA ‘500
should be suppressed at least 9877 .
Reduce the SLS pulse amplitude to —9 di)
and observe the number of Encoder En-
able Gates. The transponder should reply
at least 907,

If reply, in above step. is less than 907
adjust the SLS pot, R617. until at least
9077 reply is obtained.

Reduce signal generator amplitude siowly
to 3 db above MTL while observing En-
coder Enable Gates. The transponder
should reply at least 90% .

After adjusting SLS pot recheck MTL as
set in Part E above,

H. AOC Adjustment

1.

2

el

Set generator for a normal Mode A inter-
rogation.

Conneet vertical input of scope to junction
of R314 and C312, TP-6, and set sweep
for 0.1 milliseconds per centimeter.
Adjust repetition rate to 1200 interroga-
tions per second (0.833 millisecond gate
spacing).

With signal generator set at 2 db above
minimum trigeering level adjust R318,
AOC Adjust, until the base line just starts
to show during gate time.

Adjust repetition rate to 2400 and scope
time base to display one gate waveform.
Reply should be 5077 as seen on scope.
Return the pulse repetition frequency to
1200 and increase the ¥ level 33 dh
above MTL. The numbet »f replies should
remain cohstant and ne @r reach 1005 .
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and test equipment using the direetional
coupler and pads as necessary to protect
the signal generator.
Connect the --1080 volt line to the plate
terminal using the shielded jumper
shown in figure 4-5-1.
Connect one vertical input of the scope
to the wavemeter output.
Connect the other vertical input to a 1.45
microsecond marker generator or use a
calibrated sweep.
Set the front panel code selectors to 7777
and turn the transponder on.
When pulses appear. adjust the scope de-
lay and time base to display one renly
train.
By comparison of the markers and trans-
mitter pulses, adjust capacitor C317 for
proper pulse spacing of F. and T, (Tol-
erance — (.1 microsecond).
Check the code pulses for proper spaecing
{Tolerance — 0.1 microsecond from F,
and — .15 between anv adjacent pair of
pulses.
Check the spacing of the SPI pulse
(Tolerance =-0.1 microseconds from F.).
No adjustment is provided for SPI
Adjust scope to present one pulse and ad-
just R344, Pulse Width, for proper pulse
width (0.45 microseconds).
Check all pulses in renly train for Proper
width,
Check transmitter frequeney using wave-
meter and adjust if necessary with the
tuning screw in cavity wall. If a major
frequency change is necessary loosen the
four plate line mounting screws and slide
the plate line assembly in the direction
necessary to obtain the proper frequency
range adjustment for the frequency ad-
justment serew.
CAUTION: Turn the transponder OFF
and allow 5 seconds for the bleeder
resistor to discharge the +1080 vDC

to ground before laosening the plate
line mounting screws.

Check power output on meter; less than
50 watts indicates end of tube Iife.
Transmitter moduie should be replaced
and old module returned to factory for
tube replacement.
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Figure 4-5-2 Figure 4.5-3
DETECTED iF QUTPUT DITCH DIGGER
—
Figure 4-5-4 Figure 4-5-5
DITCH DIGGER VIDEQ PROCESSOR OUTPUT
. —
Figure 4-5-6 Figure 4.5-7
DECODER DRIVER QUTPUT $LS DECODER INPUTS
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Figure 4-5-8 Figure 4-5-9
5LS SUPPRESSION MODE A MULTI INPUT & OUTPUT

Figure 4-5-10 Figure 4-5-11
MODE C MULTI INPUT & OUTPUT MODE A DECODER GATE INPUTS

Figure 4-5-12 Figure 4-5-13
MODE C DECODER GATE INPUTS ENCODER ENABLE & ENABLE GATE
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Figure 4.5-14 Figure 4-5-15
CLOCK OUTPUT PHASED CLOCK OUTPUT LINES
—
Figure 4-5-16 Figure 4-5-17
MODE A OR C SUMMING LINE MODE A OR C SUMMING CIRCUIT OUTPUT
MODE A OR C ENABLE
aemp—v——. ™ " Y Yy 5 bmhum i ———
Figure 4-5-18 Figure 4-5-19 -
PULSE SHAPER INPUT, QUTPUT MODULATOR PULSES, COLLECTOR Q312,
V501 GRID
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Figure 4-5-20 Figure 4-5-21
TRANSMITTER RF TRAIN SINGLE RF PULSE

Figure 4-5-22 i
POWER SUPPLY, COLLECTOR Q106,
BASE Q106
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BRIEF WAVEFa\kM EXPLANATIQNpyright © 2007 “Thatel N ok Aaldadghterr GervedInputs—TU pper: In-

{All waveform photos taken with —70 dbm
input signal.)

4-5-2  Detected IF Qutput Pulses on base of Q601
with Mode A, SLS interrogation, Vert. - -
05 V/em, Horiz, — 1 usec/em.

4-3-3  Ditch Digger Operation—Upper: IF out-
put on base Q601 with Mode A, SL.S inter-
rogation, P. — P.. Lower: Video processor
output at ecllector of QE05. Vert. =2 V/em,
Hovriz. = 1 usec/cm.

4-5-4  Ditch Digeer Operation—Upper: IF out-
put on base @601 with Mode A, SLS inter-
rogation, P, = 9 db down. Lower: Video
processor output at collector of Q605. Vert.
— 2 V/em, Horiz. = 1 usec/cm.

4-5-5  Video Processor Output Pulses, Vert. — 2
V/em, Horiz, = 1 usee/em.

4-3-6  Decoder Driver OQutput—Upper: Decoder
input at pin 3, IC301B, Mode A interroga-
tion, Lower: Decoder driver output pulses at
pin 6 of IC303C. Vert. = 5 V/cm, Horiz. —

2 usec/cm.

4-5-T  SLS Decoder w SLS accent-
ance pate at pin 12. IC3061D, Mode A, SLS
Interrogation with P. — I’,. Lower: Qutput
of video processor as seen at pin 13,
1IC301D. Vert. = 5 V.CM. Horiz. = 2 usec/
cm.

4-5-8 SLS Suppression—Upper: Input to decoder
at pin 5, IC301B, Mode A, SLS interroga-
tion, P. = P.. Lower: SLS inhibit pulse as
seenn on pin 4 TC301B. Vert. — 5 V./em,
Hoviz. — 5 usec cm.

4-3-9  AMode A Multi Input & Output—Upper:
Mode A muiti input at pin 5, IC302B.
Mode A interrogation. Lower: Multi output
seen at collector of @301, Vert. = 5 Viem,
Horiz. = 5 useecm.

4-5-10 Mode C JMulti Input & OQutput—Unper:
Mode C multi input at nin 1, IC302A, Moede
C interrogation. Lower: Multi output seen
at collector Q305. Vert. — 5 V. em, Horiz.
= 5 usec/em.

put to uin 12, IC307D. AMode A interroga-
tion. Lower: Input to pin 13, 1C307D. Vert.
= 5 V. /cm., Illoviz. = 5 usec/cm,

1-5-12 Mode C Decoder Gate Inputs—Upper: In-
put to pin 10, IC307C. Mode C interroga-
tion. Lower: Input to pin 9, IC307C. Vert.
= 5 Viem, Hoviz. = 5 usec/em,

1-5-13 Encoder Enable & Enable Gate—Tpper:
Encoder enable as seen at pin 11, IC304D.
Lower: Enable gate seen ut pin 3, TC3014,
Note slizht delay of encoder enable. Vert. —
3 Vem. Horiz. = 10 usecem.

4-5-14 Clock Output—Upper: Encoder enable as
seen at pin 5, IC30RC. Lower: Clock output
pulses as seen at pin 12 1C308F, Vert. =
Y-/em, Hoviz, = 10 usec/cm.

1-5-15 Thased Clock Output Lines—1Upper: Qut-
put IC308A, pin 3. TLower: Output IC301A,
pin 3. Vert. — 5 V.em, Hoviz. — 10 usec/
cm.

4-5-16 Mode A or C Summing ILine, base Q308
Mode A reply with SPI. Aode C summing
line appears identical without SPI pulse.
Vert. =— 5 V./em. Horiz. = 5 usec/cm.

4-5-17 Mode A o C Summing Cireuit Outnut.
Mode A or C Fnable—Upner: Pin 4,
IC307B or pin 1. IC30TA. Tower: Pin 3,
IC307B or pin 2. IC307A. Vert. = 5 V/em.
Horiz. = 10 usec/cm.

4-3-18 Pulse Shaper Input, Qutput—Tpper: In-
put as seen at pin 4, IC3058. Lower: Out-
put at collector of Q310. Vert. —= 5 V/em.
Horiz. — 5 ugec/em.

4-5-19 Modulator Pulses. Collector @312, Vi1
Grid—Uppei: Collector @312, Vert. = 1
V. em, Lower: Gyrid V501, Vert, — 50 V/em.
Horiz. = 3 usec ‘em.

4-5-20 Transmitter RF Train—TUpper: 1.45 usec
markers. Lower: Transmitter detected out-
put, Horiz. — 5 usec‘cm.

1-5-21 Single RF Pulse—Detected RF output,
Horiz. = 5 usec/e¢m.

4-3-22 Power Supplv—TUnper: Collector Q1086.
Vert. = 10 V tm. Lower: Base Q106, Vert.
= 2 V- em. Hoviz, = 20 usec/cm.
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Ref. No. Part No. Description Ref. Mo. Part No. Description
B-500- B-560-
CAPACITORS gdg 20 25P Disc, .001 mfd *=10%
4 22 Feedthrough, .001 mfd
c101 32 Mylar, .1 mfd, 100 V !
c102 20 Elbctrolytic, 250 mfd, 25 V ca33 Unassigned
c103 20 Z5P Disc, .001 mfd +10% €501 H NPQ Disc, 8.2 pfd =10%
c104 43 Electrolytic, 250 mfd, 15 V C502 22 Feedthrough, 001 mfd
c105 44 Electrolytic, 640 mfd, 6.4 V C503 22 Feedthrough, .001 mfd
G106 40 Electrolytic, 250 mfd, 25 V c504 21 Z5P Disg, .001 mfd *£10%, 1KV
C107 35 Tantalum, 3.3 mfd, 35 V %111 Unassigned
G108 36 Electrolytic, 10 mid, 16 V )
C109 31 Mytar, .1 mfd, 1000 V Ce01 Unassigned
G110 a1 Elactrolytic, 125 mfd, 10 ¥ CE02 35 Tantalum, 3.3 mfd, 35V
cinm 43 Electrolytic, 250 mfd, 15 Vv €603 35 Tantalum, 3.3 mfd, 35¥
ci12 14 YSE Disc, 470 pfd *+10% G602 35 Tantalum, 3.3 mfd, 35V
c113 Unassigned C605 35 Tantalum, 3.3 mfd, 35V
c114 Unassigned CB06 Unassigned
c607 25 0033 ufd *+10%
€301 13 YSE Disc, 390 pfd =10% ce08 11 YSF Disc, 330 pfd *10%
c302 14 YSE Disc, 470 pfd =10% cea9 Unassigned
c303 18 Silver Mica, 680 pfd +=10%
€304 27 Tubutar Mylar, .018 mfd, 200 V DIODES
gggg 18 Silver Mica, 680 pfd+‘_FlD:/c CR101 93 Zener, 5.6 V *5%, % Watt
8 N7%0 Disc, 150 pfd =10 % CRi02 5 Silicon, General Purpose, 50 V, 0.2 A
e 2 Tubular aylar, 015 mid, 200 V CR103 25 Silicon, General Purpose, 50 V, 0.2 A
ca09 23 Poly Oglls 'mfd " CR104 97 Silicon, High Voltage, 3KVDC, 5 ma, IN3646
€310 15 Y& 'Disc, 270 pid =10 CR105 a5 Silicon, General Purpose, 50 V, 0.2 A
gg}; 26 Tubular Mylar, .015 mifd, 200 V R106& 95 Silicon, General Purpose, 50 V, 0.2 A
19 YSE Dise, 820 pfd ==10% CR201 Unassigned
€313 30 Dise, b mfd +80—20%, 12 V CR302 94 Silicon. Migh Speed Switching, FD 1936
c314 30 Disc, .1 mfd +80—20%, 12 V CR373 94 Silicon, High Speed Switching, FD 1936
gg}g 3 3'5.':’{” pfd 5:350%?:1 —10% CR304 94 Silicon, High Speed Switcrgins. ;g ggg
olystyrene, pfd =10% H igh Speed Switchin
€317 25 Variable, 14— 200 pfd CR305 84 Silicon, High Sp &
C31s 17 Disc, 560 pfd =10% CR401 98 Germanium, IN 295
c39 17 Disc, 560 pfd =10% . .
c3aze 17 Disc, 560 pfd =10% CR561 9 Silicon, Hot Carrier
cin 17 Disc, 560 pfd *=10% CR&601 99 Silicon, High Speed Switching, FD 1936
322 17 Disc, 560 pfd £10% CR682 94 Silicon, High Speed Switching, FD 1936
C323 17 Disc, 560 pfd *10% CR603 95 Sificon, High Speed Switching, FD 1936
€323 17 Disc, 560 pfd *+10% CRE04 94 Silicon, High Speed Switching, FD 1936
€325 17 Disc, 560 pfd +10%
s § smmias
isc, 560 =+
328 17 Disc, 560 gfd +10% D101 235 Clear, 14 V, 80 ma, 50,000 Hr.
c329 17 Disc, 560 pfd =10% Ds$102 235 Clear, 14 V, 80 ma, 50,000 Hr.
ggﬂ 17 Disc, 560 pId +10% D530 236 Amber, 14 V, B0 ma, 50,000 Hr.
1 7 Di *109
gsz2 i Diee 200 B9 Ti9e INTEGRATED CIRCUITS
17 Disc, 560 pfd =10% - “Nandy” Power Gate,
c338 17 Disc 580 pfd +10% 1C301 115 31C'L,84%ugd 2-Input “Nandy
€335 38 Electralytic, 64 mfd, 10 V 18301 115 DTL, Quad 2-input ‘‘Nand” Power Gate,
Caa6 7 Disc, 47 pfd +10% 16302 116 DTL, Quad 2-Input Power Gate, IC 302
el 10 YSE Disc, 220 pfd =10% IC304 119 DTL, Quad 2-Input “And" Gate, MC 1806 P
Ga3s 10 YSE Disc, 220 pfd 10% 1C205 17 DTL, Hex Inverter, MC 840 P
339 3 YSE Disc, 150 pfd -10% 16306 117 DYL, Hex Inverter, MC 840 B
c340 36 Electrolytic, 10 mid, 16 V \e307 118 DL Quad 2Input “Nand" Power Gate,
34 37 Electrolytic, 32 mfd, 4 v MC 246 P
Cas2 Unassigned 1C308 118 OTL, Hex Inverter, MC £37 P
1C309 117 DTL, Hex fnverter, M
o 22 Feedthrough, .001 mfd | 1c310 117 DTL, Hex Inverter, MC 840 P
1 NPQ Disc, 3.3 pfd =10% 1c311 117 DTL, Hex Inverter, MC 840 P
€403 20 25 Disc, .001 mfd =10% 1C312 117 DTL, Hex inverter, MC 840 P
Cc4a04 2 Feedthrough, .00 mfd 1IC313 117 DTL, Hex inverter, MC 840 P
c405 20 Z5P Disc, .00l mfd +10% Ic312 120 DTL, Quad 2-Inpui Gate Expander, MC B47 P
ca06 2 Z5P Disc. .001 mfd =10% IC315 120 DTL. Quad 2-Input Gate Expander, MC 847 P
can? et Z5P Disc, .001 mfd *+10% IC316 120 DTL, Quad 2-Input Gate Expancer, MC 847 P
cans 4 NPO Disc. 27 pfd +10% Ica1y 120 DTL, Guad 2-input Gate Expander. MC 847 P
Ccaos 20 Z5P Disc, .001 mid +10% Ica18 117 DTL, Hex inverter, MC 840 P
ca10 20 Z5P Disc, 001 mfd =+10%
can 36 Electrolytic, 10 mfd, 16 V coILS
ca12 20 75P Disc, 001 mfd --10% .
c413 20 75P Disc, 001 mfd +10% L1901 122 Line Filter Choke, 50 thy
ca14 4 NPO Disc, 27 pfd *10% £301 124 Clock Osciliator, 430 uhy
ca15 20 Z5P Dise, .001 mfd =10%
g4}g %9 %st Disc, 83 mf‘f’d+8fo:£°% TRANSISTORS
4 0 5P Disc, 1 mfd = -
ca1a 20 Z5P Disc, .001 mfd =10% Qi s Silicon, PNE, MPS ‘377%
ca13 4 NPC Dis¢, 27 pfd +10% FH] A Stticon, NN, MPe Al
Cazo 20 25P Dise, 001 mfd *10% atos 104 Silicon, NPN. MP3 Al0
caz1 28 NPO Disc, .01 mfd =20% Qiol 107 Silicon, PNP, MJE 520
caz2 20 Z5P Disc, 001 mfd +10% Q105 106 Silicon. NPN. MPS uD2
Gaz 20 ﬂggsgg"e” Q106 109 Silicon, PNP, MJE 105
ise, .05 mid +B80—20%
Caz2s 20 Z5P Disc, 001 mfd =10% Q301 108 Silicon, NPN, MPS 5172
Ca2g 5 NPO Disc, 33 pfd =10% [a3ie2 Unassigned
ca27 34 Electrolytic, 1 mid, 5 V min. Q303 108 Silicon, NPN, MP$ 5172
c428 20 Z5P Disc, 001 mfd =10% a3os 108 Silicon, NPN, MPS 5172
ca2s 3 NPO Disc, 15 pfd =10% Q3os 108 Siticon, NPN, MPS 5172
casg Unassigned Q3ioe 108 Silicon, NPN, MPS 5172
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Ref. No. Part No. Description Ref. No. B rt 'No. escription
B-500- 500-
a3er7 100 Sificon, PNP, 2N 5227 R405 49 100 ohm, ¥z W, 10%
Q308 100 Siticon, PNP, 2N 5227 R406 53 390 ohm, Y2 W, 10%
Q309 100 silicon, PNP, ZN 5227 R447 66 10 K, 2 W, 10%
azoe 110 Silicon, NPN, MPS 5224 R408 61 22 K, 12 W, 16%
Q3 101 Silicon, NPN, MPS 6532 R4p9 50 220 chm, ¥z W, 10%
a3z 103 Silicon, NPN, 2N 522¢ R410 53 390 ohm, 1z W, 10%
4313 111 Sificon, NPN, MPS U05 R411 49 100 ohm, 12 W, 10%
Qa3 100 Silicon, PNP, 2N 5227 :4;% 26 %Dzl‘k Lz W, lfn‘zl
4 1 . , 2 W,
Q401 102 Siticon, NPN, Blue Dat, SPS 1528 Ra13 57 1K, 2 W, 10%
Q402 102 Silicon, NPN, Blue Dot, SPS 1528 R415 49 100 ohm, %2 W, 10%
Q403 102 Silicon, NPN, Blue Cot, SPS 1528 R416 53 390 ohm, 1= W
Q404 102 Silicon, NPN, Blue Daot, SPS 1528 R417 66 10 K, 12 W, 10%
. R418 61 2.2 K, 2 W, 10%
Q501 112 Silicon, NPN, EL 617 E:}g 50 220 chm, Y2 W, 10%
47 47 ohm, 2 W, 10%
Q601 108 Silicon, NPN, MPS 5172 R4l 53 390 ohm, 2 W, IOgﬁa
Q602 108 Silicon, NPN, MPS 5172 R422 61 22 K, 2 W, 10%
0503 108 Silicon, NPN, MPS 5172 R423 48 15 ohm, 2 W, 10%
Q64 108 Silicon, NPN, MPS 5172 Ra24 Unassigned
g
Q605 108 Snllccn. NPN, MPS 5172
R501 A 100 ohm, 12 W, 10%
RESISTORS Rs0 82 330 ohm 13 W, 10%
R101 88 wire Wound, 27 anm, 5 W, 10% RS03 Unassigned
g:og 61 2.2 K, 2 W, 10% RE01
0 50 220 oh 1z W N
R10a 53 370 ohm 12 W 1o RE02 57 1K, 12 W, 10%
RT05 86 Wire Wound, 33 ohm, 2 W, 10% Reos 66 10 K, 12 W, 10%
R166 29 Trimmer, 100 ohm, % W, 20% RE604 68 15 K, 12 W. 10%
R107 85 Wire Weund, 11 ohm, 2 W, 10% RE05 57 1 K, ¥ W, 10%
RiGE g1 220 ohm, 1 W, 10% RE606 70 2 K, 2 W, 10%
Rt09 a6 10 ohm, & W, 10% RE07 57 1K, %2 W, 10%
R119 49 100 chm, Lo W, 10% R608 57 1K, 12 W, 10%
Em 62 47 K, 12 W, 10% :gog 73 _3}2 K, 12 \g.zlg% —
112 77 Metal Fil 14 o 1 20 rimmer, 2.2 K, 1 W, 20%
R113 & Mol F:,ﬂ 35 OB . 2 R&11 72 33 K, 12 W, 10%
R114 76 47 M. R§12 65 8.2 K, 12 W, 10%
RS 7% a7 M 1 RE13 61 22 K, 12 W, 10%
R116 52 330 ohm 17/2 W 10%, RE14 74 150 K, 12 W, 10%
R BmER S N S
» y TR v
Ragt 54 1 ’ R617 92 Trimmer, 20 K, ¥a W, 20%
R302 66 %Oxchl.rgw‘/zmw% 10% RE18 71 27 K, 12 W, 10%
R303 82 Metal Film, 10 K, 1%, & W R§19 62 4.7 K, Y2 W, 10%
R304 91 Trimmer, 5 K, ¥a W, 20% RS20 62 4.7 K, 12 W, 10%
R305 61 22 K, 1z W, 10% ! R621 Unassigned -
R306 57 1K, 12 W, 10% R633 61 2.2 K, 1% W, 10%
R307 57 1K 15 W: 10%%, R634 Unassigned
R308 89 Trimmer. 100 ¢h W
R303 £2 Metal Film, 10 Kmll,’:. SWITCHES
91 Trimmer, 5 K, 14 W, “’
i o 22 el e g gme
Unassigned .
R113 57 Ik I’EZE"\‘M 10% SW302 153 Mocrie Sele?tor
B e e fhwss
R315 82 Metal Film, 10 K, 1%, ¥ W $wW305 120 C Code Selector
R31e 0 22 K. 12 W, 10% SWaos 13 D Code Select
R317 83 Metal Film. 12 K, 14 W, 2% & belector
56 680 ohm. 12 W, 109
R319 e 280 ol 12 W 10e¢ TRANSFORMERS
R320 56 680 ohm, Y2 W, 109% T101 128 Power
R3IAN 56 680 chm, 2 W, 10%%
R322 56 680 ohm, 14 W, 10% T401 125 First IF
R323 56 680 ohm, 15 W, 10% T462 126 Second IF _
R324 56 680 chm, i W, 10% T403 126 Third IF
R325 56 680 ohm, Y2 W, 10% T404 126 Fourth IF
R326 56 680 ohm, 12 W, 10% T405 127 Fifth IF
R327 56 680 ohm, 12> W, 10%
gggg 56 680 ohm, 4 W, 10% TUBES
56 680 ohm, 1% W, 109 ———
R330 56 830 ohm. 1o w 0% V501 121 Pencil Triode, 4058
R33N 56 680 ohm, 12 W, 10%
s;gg 56 580 ohm, 1% W, 10% MISCELLANEOUS
Rata & AR Joz 225 Connector, 16 Pin Female
R3S 75 470 K, 12 W, 109% P102 2;6 gonnec%or, 111%3 I?ggqhﬂale
R 62 27 K v W, 10 FE | 221 annector, { .
R117 62 27 K 1a w 10% 1502 224 Connector, Banana Jack, Sub-Miniature
R3%4 s T -’ﬁNW-wlf_ % P5n2 273 Connector, Banana Flug, Sub-Miniature
R319 o 70 .thm ;/2 Wfo 10% #’gﬂ% 218 (éonnector. Phone Female
° 0 220 onnector, Phone Male
:;ﬁ gg .’lngK hlz W, W% 1504 219 Connector, Phono Female
R34z p e 152-W/2 l\gw 10% PS04 220 Connector, Phono Male
R343 5 560 oh ¥s W, 10% Jed 216 Connector, Phono Female, Screw-In
R34a a Trim?ng:' 222 K }/2 . 20% 227 Cover, Connector. J102 and P102
R345 63 33 K, 17 W. 10% HARDWARE
R346 56 680 ohm, 12 W, 10%
R347 49 100 ohm, 2 W, 10% 133 Knob. Code Selector
R348 56 680 ohm, L2 W, 10% 138 Code Selector Dial
R34% 56 680 ohm, 12 W, 10% 159 Panel, Trim
R350 84 270 ¢hm, 1 W, 10% 163 Panel, Sub
RiIs1 49 100 cohrm, 12 W, 10% 164 Panel, Right Side {Notched)
R1352 54 470 ohm, 12 W, 10% 165 Panel, Left Side
R353 57 1 K, 12 W, 10% 166 Pane!, Rear
R354 Unassigned 167 Panel, Shueld
169 Panel,
R3D1 a7 47 ohm, 15 W, 10% 170 Rack. Mountmg
R402 49 100 ohm, %2 W, 10% 171 Shiefd, H.V.
R303 65 B.2 K, Y2 W, 10% 174 Clip, Retaining
R304 58 12 K, Y2 W, 10% 177 Plug, Button
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