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SECTION I

. GENERAL DESCRIPTION AND SPECIFICATIONS

i-1. GCENERAL DESCRIPTION. The ATC-600(A) is designed for ramp
use and is capable of exacting functional test of aircraft
transponder (XPDR) and distance measuring equipment (DME)
systems. The test set contains built-in signal generators
and modulators for XPDR and selected DME frequencies. Its
radio frequency (RF) output is coupled to airborne equipment
by a remote tripod mounted antenna system. Functional bench
testing requires a 34 dB pad and a three foot coaxial cable
between the test set and the unit under test.

1-2. The type of transponder interrogation desired is selected
from Modes A/C ALT, A/C CODE, and A (Mode B on models before
S/N 473 or by special order). The A/C ALT Mode displays the
altitude code. The A/C CODE Mode displays the pilot's code.
Code pulses and numerical readout are displayed simultaneously
in all modes.

1-3. A FREQ/PWR Meter (Fig 3-1,10) indicates peak RF power and the
transmitter frequency of the unit under test. The XPDR %
RPLY/DME PRF MTR (Fig 3-1,1) indicates XPDR percent reply and
DME interrogation pulse repetition frequency (PRF).

1-4. The Interrogation Spacing Control (Fig. 3-1,27) allows precise
. checking of the XPDR input pulse decoder gate. The FRAMING
Pulse Spacing Control (Fig 3-1,25) allows checking of the F2
pulse width and its position relative to F1. The Front Panel
Altitude ENCODER Input Connector (Fig. 3-1, 26) allows altitude
display from an encoding altimeter without a transponder.

1-5. DME fixed range is variable from 0 to 399.0 NM, and velocity
from 50 to 2400 knots. X Channel (108.00 or 108.10 MHz paired
channel) and Y Channel (108.05 MHz paired channel) are provided.

1-6. A NICAD 2.0 AH battery permits ramp operation for over two
hours. A built-in charger functions when the set is connected
to an ac line.

1-1
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GENERAL DESCRIPTION AND SPECIFICATIONS

1-7. TRANSPONDER SECTION

Signal Generator:

Test Signals:

OQutput:

Level:

Test Antenna:

Interrogation
Rate:

Interrogation
Modes:

Pulse Spacing:

Variable
Spacing:

SLS Test:

1030 MHz crystal controlled,
+0,006%.

Variable from -66 dBm to
=79 dBm (*1.5 dBm) with
use of 34 dB pad.

Remotely mounted coaxial
antenna. VSWR at 1090 MHz.
Antennsa connector VSWR:
1.5:1 MAX. Antenna VSWR:
1.5:1 MAX,

235 PPS PRF, +10%

A/C ALT and A/C CODE Modes
(Mode A and Mode C, 2:1
interlace). Mode A Only
(without interlace). Mode
B Only standard on models
before S/N 473, Available
by special order S/N 474 on.

Mode A 8us, +0.,lus
Mode B 17us, *0.1lus
Mode C 21lus, *0.1lus

(In A/C Modes)

P2 and P3 variable rela-
tive to P1 tlus, 0.1lus

In the ATC-600(A) P2 is
inserted 2us, *0.1lus, after
P1. O/OFF/-9 dB SLS Switch
(Fig. 3-1-1) selection
allows P2 amplitude equal

to P1 and P3 (switch at 0);
P2 amplitude 9 dB below P1
and P3 (switch at -9 dB),

or OFF (switch center set-
ting). Amplitude tolerance
is #1.0 dB. When the switch
is in the OFF (center) posi-
tion, P2 is not present.

In the basic ATC-600 the

SLS Switch (24, Fig. 3-1)
has only the 0 and OFF se-
lections, The same tol-

erance (*1.0 dB) applies.




GENERAL DESCRIPTION AND SPECIFICATIONS

Airborne Unit Test: Percent Reply: 0-100%, either A/C or A(B)
Modes.

Pulse Spacing: F2 Pulse Spacing checked
relative to Fi1 £0.5us,
+0.05us. F2 Pulse Spac-
ing Indicator (4) shows
F, pulse limits.

Transmitter Deviation from 10290 MHz
(XMTR) Fre- measured +3 to -4 MHz,
quency: +0,.30 MHz. FREQ/PWR

Meter (10) used as peak
indicator. Deviation
indicated on XMTR FREQ
Control (11).

XMTR Power: 10 W to 1.5 kW peak,
+20% at 500 W at 1090 MHz;
direct with 34 dB pad.
Accuracy typically 3 dB
at 500W with properlY
spaced test antenna.

. Pilot's Code: Indicated on Numerical
Readout (7) 0000 to
7777 . Pulse positions
shown on Binary Read-
out Indicators.

Encoding Al- Direct connection via

timeter Tests: Altitude ENCODER Input
Connector (26). Encod-
ing altimeter must be
powered by a source ex-
ternal to the ATC-600(A).
ATC-600(A) circuit input
impedance is 33K ohm.

Altitude Code: Indicated on Numerical
Readout (7) from -1.0 to
+126.7 thousand feet.

The Binary Readout Indi-
cators (8) simultaneously
read the presence OT
absence of individual
altitude pulses.

1
. See Paragraph 3-6 for proper aircraft antenna to remote test antenna
spacing. _

1-3




GENERAL DESCRIPTION AND SPECIFICATIONS

(alt code The INVALID ALT Indicator

cont'd) (3) warns when an invalid
altitude cede is received.
The NO ALT Indicator (2)
shows when no altitude
information is available.

Indent Pulse: IDENT Pulse Indicator (6)
indicates the presence of
Ident Pulse in reply.

1-8. DME SECTION

Signal Generator: Output: 18X Channel: 979 MHz,
t0.006% (108.10 MHz paired
channel).

17X Channel: 978 MHz,
$0.006% (108.0 MHz paired
channel).

17Y Channel: 1104 MHz,
$0.006% (108.05 MHz paired

channel).
Level: Approximately -45 dBm; direct .
with 34 4B pad or radiated
from properly spaced test
antenna.!l
Test Signals: Reply Pulses: 3.5 gs wide, $0.5 s

Pulse Spacing: X Channel:
12 us, 0.2 us

Y Channei:
30 pus, 0.2 us

Range Reply: Square RF pulses with range
0 to 399.0 NM, +0.07 NM,
$0.02%. Range is manually
selectable from 0 to 399.0 NM
in increments of 1.0 NM using
slew controls (15 & 19).

Velocity Crystal-controlled steps of

Reply: 50, 75, 100, 150, 200, 300,
400, 600, 800, 1200, 1600, and
2400 knots, +0.02% of setting.

1 .
See Paragraph 3-6 for proper aircraft antenna to remote test antenna .
spacing.

1-4
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GENERAL DESCRIPTION AND SPECIFICATIONS

Velocity

Characteris-

tics:

Squitter:

Ident:

50% Reply:

Airborne Unit Test: XMTR

Frequency:

XMTR Power:

PRF:

Portable
Operation:

Inbound or outbound from
any selected range in
increments of 0.025 NM
(0.1 NM displayed}.

Frequency random, average
2700 PRF, t50 H=z.

1350 Hz tone, 8 Hz with
equalizing pulses spaced
100 us, *10 us.

50% of reply pulses will
be detected.

Deviations from 1041 MH=z
measured +4 to -3 MHz,
£0.30 MHz. FREQ/PWR Meter
(10) used as peak indi-
cator. Deviation is indi-
cated on XMTR FREQ Control
(11). Plus (+) and minus
(-) signs are reversed

for DME frequency checks.

10 W to 1.5 kW peak, *20%
at 500 W at 1041 MHz,
direct with 34 dB pad.
Accuracy typically *3 dB
at 500 W with properly
spaced test antenna.®

Track PRF measured 0-30 Hz,
+5% full scale. Search
PRF measured 0-300 Hz,

+5% full scale.

A 2.0 AH NICAD battery
permits about two hours
continuous operation. A
timer of approximately
eight minutes is activated
when the PWR AC/BAT Switch
(28) is pressed down once.
The set turns off when the
timer runs out or when the
switch is pressed down a
second time. The battery
is charged when the set is
connected to an ac line.

l5ee Paragraph 3-6 for proper aircraft antenna to remote test antenna

spacing.

1-5




GENERAL DESCRIPTION AND SPECIFICATIONS

AC Operation: 102 to 120 V ac, 220 to .

250 V ac, 50 to 400 Hz,

20 Watts.
Physical Weight: 18 pounds (8.18 Kg)
Characteris- Finish: Durable epoxy,
tics: scuff-resistant

paint
Size: Up to Serial No.
2159:

11.375" (28.893 cm)
Wide; 5.125" (13.018
cm) High; 16.125"
(40.95 cm) Deep.
Serial No. 2160 and
on:

11.5% (29.21 cm)
Wide; 4.9" (12.45 cm)
High; 16.25" (41.275
cm) Deep.
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SECTION II

INSPECTION

INCOMING INSPECTION. Each IFR Precision Simulator is care-
fully inspected for mechanical and electrical quality be-
fore shipment from the factory. On receipt, the instrument
should be physically free of mars and scratches, and in
perfect mechanical and electrical order. The instrument
should be inspected immediately for possible in-transit
physical damage. A check for supplied accessories, and a
test of the electrical performance of the instrument (as
outlined in Section V of this manual) should also be made.
Any damage or deficiency should be reported immediately to
the carrier and a claim filed, if necessary. Refer to the
LIMITED WARRANTY AND SERVICE INSTRUCTIONS of this manual
for delineation of responsibilities and liabilities. Follow
the directions in the LIMITED WARRANTY AND SERVICE INSTRUC-
TIONS when it becomes necessary to ship the instrument.

GROUNDING REQUIREMENTS. To protect operating personnel, the
National Electrical Manufacturer's Association (NEMA) recom-
mends that the instrument panel and cabinet be grounded.

All IFR instruments are equipped with a three-conductor

power cord which, when plugged into an appropriate receptacle,
grounds the instrument. The offset pin on the power cord
three~prong connector is the ground wire.

To preserve this protection feature when operating the instru-
ment from a two-contact outlet, use a three-prong to two-
prong adapter and connect the green pigtail on the adapter

to ground.

CLEANING. It is wise to clean the dust, cobwebs, and other
debris out of the test set prior to periodic inspection,
repair or calibration. Some shops clean their test equip-
ment on a regular basis such as biannual or annual proof-
of-performance checks. Annual recalibration of the set is
advisable.

Dust removal is best done with a hand controlled dry air
jet of 25 to 50 psi (1.827 kg/cm® to 3.653 kg/cm?). The
Rear Panel should be cleaned with a dry cloth only. - The
Front Panel may be cleaned whenever necessary with a lint-
free cloth moistened with rubbing alcohol.

CARE MUST BE TAKEN TO AVOID BREAKING WIRES OR SHORTING
COMPONENT LEADS TOGETHER DURING CLEANING.
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PRELIMINARY INSPECTION PROCEDURES. Preliminary inspection -
is necessary to determine the general condition of the test 1
set. It has been determined through hard experience that ‘
deliberate moving, however slight, of the discrete components

on the various PC Boards and other assemblies often causes
unnecessary circuit problems and can quickly change simple

problems into complex ones. Therefore, IFR recommends ONLY

A VISUAL INSPECTION without touching the components. Test

set owners and operators should be aware that ANY opening

of the instrument casing can result in calibration deviations.

- Complex modules, such as RF modules, should NOT be opened

during Preliminary Inspection.

Procedures:

A. Chassis. Inspect the chassis for tightness of sub-

assemblies, damaged chassis-mounted connectors, and
corrosion or damage to the metal surfaces. Surface
damage may indicate further damage to parts in the

area.,

B. Capacitors. Inspect all readily'available capacitors
for loose mounting, deformities or obvious physical
damage, and leakage or corrosion around the leads.

C. Connectors. Examine all readily available coax con-
nectors for loose or broken parts, cracked insulation,
and bad contacts. DO NOT disassemble connectors with-
in the test set.

D. Potentiometer Controls. Any Front Panel potentiometer
control that feels rough when rotated should be
checked with an ohmmeter for proper operation.

E. Resistors. 1Inspect all readily available resistors
for cracked, broken, charred, or blistered bodies and
loose or corroded soldering connections.

F. Printed Circuit (PC) Boards. (Readily available PC
Boards only). Check the connectors and mating plugs
for corrosion and damage. Inspect all mounted com-
ponents, including crystals and IC's, for damage. The
PC Boards should be free of all foreign material.

G. Semiconductors. Inspect all readily available diodes,
rectifiers, and transistors for cracked, broken, char-
red, or discolored bodies. Check the ends of the com-
ponents to see that the seals around the leads are in
place and in good condition.

H. Switches. Examine all readily available toggle switches
for loose levers, terminals, and switch body connection
to frame. The line switch contacts should not be bent .
or the switch action too loose,




1. Transformer. Inspect the transformer for signs of
. excessive heating, broken or charred insulation, and
loose mounting hardware.

J. Wiring. Inspect all the wiring of the chassis for
broken or loose ends and connections and for proper
dress relative to other chassis parts. All the
laced wiring should be tight with the ends securely
tied.

2-5. REPACKING FOR SHIPPING. The LIMITED WARRANTY AND SERVICE
INSTRUCTIONS contain detailed directions for repacking

and shipping. Additional questlons may be directed to the
IFR Shipping Department.

NOTE

Any instrument shipped to IFR for any reason
MUST be tagged with (1) its owner's identi-
fication, (2) the service or repair required,
(3) its model number, and (4) its full serial
number. Identify the instrument by prefix,
model, and serial number in ALL correspondence.

9_5.1. IFR Precision Simulators should be shipped ONLY in their
original containers. If the original container is not
. available, contact IFR for shipping instructions.

2-5-2. DO NOT return an instrument or its component parts to IFR
without first receiving authorization from the IFR Customer
Service Department. Refer to the LIMITED WARRANTY AND
SERVICE INSTRUCTIONS for complete. directions.

2-3/2-4 blank







SECTION IIIX

OPERATING PROCEDURES

3-1. INTRODUCTION. The ATC-600(A) is a Precision Simulator that
enables one person to functionally test airborne XPDR and DME units
without removing them from the aircraft or altering them in any other
way. All necessary pulse generators and RF sources are contained

in the test set. No additional auxiliary equipment should be required.
A remote test antenna does all coupling to the airborne equipment.

3-2. CONTROLS, CONNECTORS, SWITCHES, AND INDICATORS. The location
of all panel controls, connectors, switches, and indicators on the
ATC-600 are shown in Figure 3-1. Switch and control improvements
made on the ATC-600(A) are pointed out in Figure 3-1-1. The number
preceding each control name in the following paragraphs and following
the name in parentheses throughout the manual locates the control

in Figure 3-1. For example, "FAST SLEW Switch (15)" identifies the
FAST SLEW Switch as item 135 in Figure 3-1. Controls and switches
found in Figure 3-1-1 are specifically identified as such. Example:.
0/OFF/-9 dB SLS Switch (Fig. 3-1-1). Information supplied pertains
to both the basic ATC-600 and the ATC-600(A) unless otherwise spe-
cified.

3-3. FRONT PANEL

1. XPDR % RPLY/DME PRF MTR. The XPDR % RPLY/DME PRF MTR
indicates the percent reply of the transponder in the
mode of operation selected when the Mode Switch (21)
is in a transponder mode (A/C ALT, A/C CODE, or A
Modes - B Mode in models before S/N 473 or specially
modified models).

NOTE

The ATC-600(A) interrogation Pulse Repetition
Frequency (PRF) is fixed at 235 pps. In the
A/C ALT and A/C CODE Modes, the A mode pulses
are interlaced with the C mode pulses in a 2:1
ratio. The interrogation rate for the A mode
pulses of either A/C Mode interlace is about
156.6 pps. For the C mode pulses, the inter-
rogation rate is about 78.3 pps. The A and C
mode pulses combine for a total PRF of 235 pps,
+10%. The interrogation rate in Mode A or
Mode B operation (non-interlace) is 235 pps.

In DME Mode (DME setting of the Mode Switch) the XPDR
% RPLY/DME PRF MTR indicates the PRF of the DME under
test. The DME PRF Switch (5) selects the full scale
range of the XPDR % RPLY DME PRF MTR as 0-30 or:
0-300 PRF. The 0-30 range is used for track rates,
and the 0-300 range for search rates.




3~2

NO ALT Indicator. A lighted NO ALT Indicator shows the
no altitude pulses are present between F1 and F2 of the , ‘
transponder's altitude reply. ‘

INVALID ALT Indicator. A lighted INVALID ALT Indicator
shows when a received altitude code has an unassigned
combination of codes. It does not necessary indicate the
wrong altitude is being received. The conditions to
VALID altitude information are: the presence of at least
one of the C pulses (Cl, C2, and C4) and never Cl and

C4 on at the same time.

F2 Pulse Spacing Indicator, The F2 Pulse Spacing Indi-
cator is used in transponder modes (A/C ALT, A/C CODE,
and A or B Mode) in conjunction with the FRAMING Pulse
Spacing Control (25). The indicator is on when the
FRAMING Pulse Spacing Control is positioned to a time
where no part of the F2 pulse is present. If the con-
trol is at or near zero and the F2 Pulse Spacing Indi-
cator is on, the second framing pulse in the transponder
reply is improperly spaced, too narrow for normal oper-
ation, or absent altogether. Generally, if F2 is out
of position, all other reply pulses between F1 and F2
will be skewed out of position.

DME PRF Switch. The DME PRF Switch selects the full

scale range of the XPDR % RPLY/DME PRF MTR (1) as 0-30

or 0-300 PRF in DME Mode for DME interrogation DRF. .
The 0-30 range is used for track rates. The 0-300 range

is used for search rates.

IDENT Pulse Indicator. The IDENT Pulse Indicator is

active in transponder modes only (A/C ALT, A/C CODE,
and A or B Mode). When lighted, it indicates that the
Ident Pulse (SPI) is present in the reply. The Ident
Pulse is added by pressing the Ident button on the
transponder control head. When the test set is in A/C
ALT Mode, the Ident Pulse is paired with the D4 pulse.

Numerical Readout. In transponder operation, the
Numerical Readout shows the pilot's code (as set into
the control head) in A/C CODE Mode and indicates al-
titude from -1.0 thousand to +126.7 thousand feet in
A/C ALT Mode. When an encoding altimeter is connected
to the Front Panel Altitude ENCODER Input Connector (26)
the altitude of the encoding altimeter is displayed on
the Numerical Readout.

Binary Readout Indicators. The Binary Readout Indi-
cators are aetive only in the transponder modes (A/C
ALT, A/C CODE, Mode A or B). 1In A/C ALT Mode, the

Binary Readout Indicators light to show which pulses
are aetivating the Numerical Readout (7). Note that

L




10.

11.

12.

13.

the altitude code (A/C ALT Mode) is not binary, but

a Gray Daytex Code. In A/C CODE, Mode A, or Mode B,
the indicators light to show the pilot's code (set
into the transponder control head) in binary form.

The Binary Readout Indicators are inactive in DME Mode.

FREQ/PWR Switch. The FREQ/PWR Switch is a two position
switch that selects the function of the FREQ/PWR Meter
(10).

FREQ/PWR Meter. The FREQ/PWR Meter is active in both
transponder and DME operation. Its function is decided
by the FREQ/PWR Switch (9). In PWR, the meter indicates
Peak Power from O to 1.5 kW (if the test antenna spacing
from the aircraft is correct, or if a 34 4B pad is used).
In FREQ, the meter is used to indicate the frequency
deviation of the unit under test from the desired fre-
gquency .

XMTR FREQ Control. The XMTR FREQ Control is used to tune
the RF section of the ATC-600(A) for a maximum deflect-
ion of the FREQ/PWR Meter (10) needle. In transponder
modes (A/C ALT, A/C CODE, Mode A or B), the frequency
deviation (from 1090 Hz) of the unit under test is read
directly from the XMTR FREQ Control dial in MHz. Sim-
ilarly, in DME Mode the deviation is read from 1041 MH=z
in MHz. However, the plus (+) and minus (-) signs of

the control dial are reversed in DME operation. In DME
use, the positive values are to the left of zero, and
the negative values to the right. This phenomenon occurs
because 1041 MHz is on the opposite side of the internal
1065.5 MHz local oscillator from 1080 MH=z.

FREQ Gain Control. The FREQ Gain Control regulates the
amount of current to the FREQ PWR Meter (10) to enable
both weak and powerful signals to indicate nearly equally
for optimum measurement.

RF Input/Output Connector. The remote test antenna,
iocated near the aircraft antenna, is attached to the
ATC-600(A) through the RF Input/Output Connector ( ANTENNA
on the Front Panel). A transponder or DME can connect

to the test set without the test antenna by using a 34 dB
pad and a three foot length of coax cable. Total desired
attenuation of an input signal is 34 dB from the air-
craft antenna to the connector. This figure includes
space loss, antenna efficiency, and coax loss.
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14.

15,

17.

18,

DME 50% RPLY Switch. Fifty percent of the repiies to
a DME under test are deleted on a 50-50 basis when the ‘

DME 50% RPLY Switch is depressed.

FAST SLEW Switch. The FAST SLEW Switch shows the DME
replied distance or range approximately ten times faster
than the SLOW SLEW Switch (19). Range can be slewed
inbound or outbound, from O to 399.0 NM in 1.0 NM steps.

VELOCITY IN/OUT Switch. The VELOCITY IN/OUT Switch
selects the direction of the replied range in VELOCITY
Mode, either towards the ground station (IN) or away
from it (OUT).

NOTE

When the inbound range reaches 0.0 NM, the range will
instantly change to 399.9 NM and continue inbound.
The inverse is true of the outbound range, i.e., the
range will instantly change from 329.9 NM toc 0.0 NM.

DME RANGE/VELOCITY Switch. The DME RANGE/VELOCITY

Switch selects the DME Mode of operation as RANGE or
VELOCITY. RANGE Mode yields fixed range replies. The
starting range is set with the SLEW Switches (15 and
19) in both the RANGE and VELOCITY Modes. Each DME

. RANGE/VELOCITY Switch (17) VELOCITY setting has two

crystal-controlled steps (50/75, 100/150, etc). The .
VELOCITY HI/LO Range Switch (18) determines which of
the two values is selected in VELOCITY Mode.

NOTE

The two SLEW Switches (15 and 19) operate in
VELOCITY Mode in acutal system range increments of
about 0.025 NM. However, the velocity range change
is displayed on the Numerical Readout (7) in 1.0 NM
steps only.

VELOCITY HI/LO Range Switch. In VELOCITY Mode, the
VELOCITY HI/LO Range Switch determines which of the
two crystal-controlled increments (50/75, 100/150,
etc.) of each DME RANGE/VELOCITY Switch (17) VELOCITY
setting is implemented. When the VELOCITY HI/LO
Range Switch is in HI, the greater of the two values
is implemented. When the VELOCITY HI/LO Range Switch
is in 10, the lower value is implemented.




19.

20.

21.

22.

SLOW SLEW Switch. The SLOW SLEW Switch slews the DME
replied distance or range approximately ten times slower
than the FAST SLEW Switch (15). Range can be slewed inbound
or outbound, from 0 to 399.0 NM in 1.0 NM steps.

Squitter ON/OFF Switch. The squitter ON/OFF switch turns
the squitter on or off in DME operation. The squitter on
the ATC-600(A) is fixed to an average of 2700 PRF, at a
completely random rate. The rate is governed by a noise
generator and a servo loop control circuit.

Mode Switch. The Mode Switch setting determines in which

DME or transponder (A/C ALT, A/C CODE, Mode A or B) mode the
ATC-600(A) will operate. In the transponder modes, either
the pilot's code (A/C CODE, Mode A or B) or the altitude

code (A/C ALT) may be displayed on the Numerical Readout (7).
In the transponder interrogation modes A/C ALT and A/C CODE,
mode A and Mode C pulses are interlaced in a 2:1 ratio. 1In
the "A" Mode Switch setting, only Mode A pulses are present.
Similarly, in the Mode B (Standard on models before S/N 473;
available by special order S/N 474 on) setting, only Mode B
pulses are present. The DME RANGE/VELOCITY Switch (17)
determines whether the Range or the Velocity operation of DME
Mode is active when the Mode Switch is at DME. All functions
of the ATC-600(A) are internally switched between transponder
and DME operation.

DME Channel Switch (X/Y Channel Switch). In DME operation,

the DME Channel Switch selects one of three DME channels. The
switch controls the reply frequency and pulse spacing. The
switch also selects the proper spacing for the interrogation
pulse decoder. (The X/Y Channel Switch, in models without

18X Channel capability, selects 17X or 17Y Channel reply pulse
spacing and frequency). Table 3-1 defines the frequency and
spacing assignments for the three DME test channels.

17X
17Y :
Fig. 3-0 DME Channel Switch
VOR~PAIRED GND to AIR ATR to GND
CHANNEL | FREQUENCY FREQ SPACING FREQ SPACING
17X 108.00 MHz 978 MHz 12 pus | 1041 MHz 12 pus
18X 108.10 MHz 979 MHz 12 us | 1042 MHz 12 pus
17Y 108.05 MHz | 1104 MHZ 30 us | 1041 MH=z 36 us
Table 3-1. DME Frequency/Spacing Assignments
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23.

24.

25,

26.

27.

DME JDENT Tone Switch. When activated, the DME IDENT Tone
Switch inserts a 1350 Hz DME IDENT Tone on the modulated RF
output. The Ident Tone includes all equalizing pulses for
an Ident PRF of 2700 pps. While the Ident Tone is inserted,
all reply and squitter pulses are deleted.

SLS. Switch. The SLS Switch inserts P2 into the transponder
interrogation pulse train at same amplitude as P1l, causing
the transponder to stop at least 90% of all reply pulses.

O/QFF/-9 dB SLS Switch (Fig. 3-1-1). FAR rulings (Issued
December 1973, Effective January 1, 1976) added a check for
-9 dB SLS operation to certification requirements for tran-
sponders. The O/0FF/-9 dB SLS Switch on the ATC-600(A) meets
these new requirements. In the center (off) position, P1 and
P3 of the transponder interrogation are transmitted. In the
0 dB position, P2 is added at the same level as Pl1. 1In the
-9 dB position, P2 is added at -9 dB amplitude relative to P1.

FRAMING Pulse Spacing Control. The FRAMING Pulse Spacing
Control checks the position and width of the F2 pulse. The
control is rotated in both directions, during transponder
reception, until the F2 Pulse Spacing Indicator (4) comes on,
indicating the exact leading and trailing edge times of the
F2 pulse. The approximate width of the F2 pulse equals the
difference between the lowest and highest FRAMING Pulse
Spacing Control settings at which the F2 Pulse Spacing
Indicator (4) starts illuminating.

Altitude ENCODER Input Connector. The output of an encoding
altimeter is tested by directly connecting the altimeter

output to the ATC-600(A) through the Altitude ENCODER Input
Connector. Appropriate patch cables will have to be con-
structed for each type of altimeter tested. The Mode Switch
(21) must be in A/C ALT position for altimeter testing.
Input pulses must be as per ARINC 532D (Figure 3-6).

NOTE

The Altitude Pulse Position Assignment Chart in
ARINC 532D has about seven typographical errors.
The Encoder Connector Pin Assignments Chart
({Figure 3-5) must be used to eliminate those
errors.

Interrogation Spacing Control. The ATC-600(A) operates in
three transponder interrogation modes. A/C ALT and A/C CODE

are interlace modes (Mode A and Mode C pulses in a 2:1 ratio).

‘Mode A is a noninterlace mode standard on models S/N 474 and

on. B noninterlace mode was standard on models before S/N
473 and is available by special order. A, B, and C (in A/C
interlace only) Modes have Pl and P3 spacings of 8, 17, and
21 ps respectively. Pl and P2 spacing is constant at 2 pgs.
The Interrogation Spacing Control moves P2 and P3 1.0 gs
relative to P1. The P2 and P3 spacing remains constant.
(Refer to Pigure 3-2).




28.

29.

30.

31.

PWR AC/BAT Switch. When the PWR AC/BAT Switch is in
the up (AC) position, the ATC-600(A) will operate

from ac power. If the switch is pressed down (BAT)
once (a momentary position), it turns the battery power
on through a timer of approximately eight minutes. A
2.0 AH NICAD battery permits about two hours continuous
operation. The set turns off when the timey runs out
or when the PWR AC/BAT Switch is pressed down a second
time.

PWR Indicator. The PWR Indicator lights when the
ATC-600(A) is powered up, whether from an ac or a
battery source.

BAT Test Switch. When the BAT Test Switch is depressed,

The XPDR % RPLY /DME PRF MTR (1) is used to monitor
pbattery voltage. The left edge of the white band on

the meter indicates 12.1 V or discharge condition. A
fully charged battery will indicate well inside the

white band. If battery power is below 12.1 V, the battery
timer will immediately switch the set off. The battery
ig charged when the set is connected to an ac line..

SYS/LAMP Test Switch. The SYS/LAMP Test Switch is a

fhree position, center OFF switch. When the switch

is in the lower position (LAMP), all the Binary Read-
out Indicators (8) on the Front Panel should light,

When the switch is in the upper (SYS) position, the
internal circuits are checked in the transponder modes
(A/C ALT, A/C CODE, A or B Mode). If the Mode Switch
(21) is in A/C ALT Mode, the Numerical Readout (7)
should display 126.7 thousand feet. When the Mode Switch
(21) is in A/C CODE, the Numerical Readout (7) should
show 0042. Any other Numerical Readout (7) displays
with the above Mode Switch (21) settings indicate inter-
nal malfunctions. The F2 Pulse Spacing Indicator {(4)
and the C4 and D2 indicators (8) should be lighted

when the SYS/LAMP Test Switch is in the upper (SYS)
position.

XPDR SIG Level Control (Fig. 3-1-1). FAR rulings
(Issued December 1973, Effective January 1, 1976) have
added a check for receiver sensitivity to the certifi-
cation requirements for transponders. The XPDR SIG
Level Control is designed to meet these new standards.
The control varies the output signal level at the
receiver antenna from -66 to -79 dBm (¢ 1.5 dBm). The
jevel is valid with either the remote test antenna or

a 34 dB pad in bench testing.
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32. Detected RF Video Output Connector. The detected RF
Video from the unit under test to the ATC-600(A) may
be monitored with a high impedance probe at the test
set's Detected RF Video Qutput Connecotr. No 50 ohm
termination is necessary.

33. Diode Switch Input Signal Connector. All ATC-600(A)
modulator pulses fed to the internal diode switch are
also applied to the Diode Switch Input Signal Connector.
These pulses may be monitored with a high impedance
probe at the connector. No 50 ohin termination is
necessary.

34. Sync Output Connector. During transponder operation a
positive going TTL level pulse is applied to the
Sync Output Connector. This pulse should be coincident
with the leading edge of P1 of the transponder inter-
rogation. The pulse may be monitored with a high imped-
ance probe at the connector.

35 & 36. AC Power Connector and Fuse. AC Power to the test set
is applied throught the AC Power Connector (36). Input
maybe 115 Vac or 230 Vac, depending on the external
wiring of the power transformer (as per Figure 3-3).
The Fuse (35) is a type 3AG of 1A MDL rating.

3-5. - TEST PROCEDURES. The ATC-600(A) was designed for simplicity
of operation and maximum efficiency. No external test equipment is
required except the remote test antenna and its tripod. The follow-
ing procedures are intended to provide information necessary to
effectively operate the ATC-600(A) as a testing instrument. Vari-
ations of the procedures may be made to suit different situations.
These procedures involve ramp testing. "Bench testing is identical
except that the unit under test is connected to the test set through
a 34 dB pad and suitable coax cables. Refer to sections 3-3 and

3-4 for detailed control function description.

3-6., TRANSPONDER OPERATION TEST EQUIPMENT SET-UP.

1. First set up the tripod and remote test antenna, Ad-
just the test antenna height (tripod height) to be equal
to that of the aircraft transponder antenna. The bear-
ing between the antennas is not critical. The test
antenna is usually positioned for convenience.

2. Horizontally place the test antenna the distance from
the aircraft antenna indicated on the test antenna's
coax cable, approximately 21 inches (53.34 cm),




3. Next, route the loose end of the coax cable into the
aircraft via a vent window, door, or other opening.
All ramp testing with the ATC-600(A) is accomplished
from the cockpit, once the remote antenna is positioned.

CAUTION

Never place the remote test antenna closer than
15 inches (38.1 cm) to the aircraft antenna while
the ATC-600(A) power is on. DAMAGE TO THE TEST
SET WILL RESULT.

3-7. TESTS OF TRANSPONDER OPERATION. The ATC-600(A) will test
or verify (1) the Pilot's Code, (2) the Altitude Code, (3) Peak
Transponder Power, (4) Transponder Frequency, (5) Percent Reply,
(6) SLS Operation, (7) Ident (XPDR) Pulse Output, (8) INVALID ALT
Indication, (9) Transponder Receiver-Decoder Limits, (10) Tran-
sponder Pulse Spacing, and (11) Receiver Sensitivity.

3.7-1. Pilot's Code. Put the ATC-600(A) into battery operation by
pressing the PWR AC/BAT Switch (28) down once to BAT. Plug the
remote test antenna coax cable into the RF Input/Output Connector (13).
Position the Mode Switeh (21) to A/C CODE. Power up the aircraft
transponder and allow it to run in "standby' for a few minutes. Place
the transponder control head in A/C Mode. Set any pilot's code into
the control head. The ATC-600(A) Numerical Readout (7) should show
the pilot's code, and the Binary Readout Indicators (8) should indi-
cate the pulses that are stimulating the code display. As many codes
as desired may be tested in this manner. :

3_7_2. Altitude Code. Set the ATC-800(A) Mode Switch (21) to A/C
ALT. The Numerical Readout (7) should indicate the output of the
encoding altimeter in thousands of feet, if the Baro knob on the
encoding altimeter is set to 29.92 inches (76.0 cm) Hg. The Binary
Readout Indicators (8) should indicate the Gray Daytex Code stimula-
ting the Numerical Readout (7) display.

NOTE

The encoding altimeter code output is not effected_
by changing the Baro knob setting and always indi-
cates altitude referenced to 29.92 inches (76 .0 cm)
Hg.

3-7-3. Peak Transponder Power. With the ATC-600(A) set up to inter-
rogate the transponder, set the FREQ/PWR Switch (9) to PWR. If the
remote test antenna was carefully set up (Paragraph 3-6), the FREQ/
PWR Meter (10) should indicate the peak transmitting power of the
transponder.




3-7-4. Transponder Frequency. Set the ATC-600(A) FREQ/PWR Switch

(9) to FREQ. Set the pilot's code into the iransponder control head
at 0000, and remove all altitude code pulses. Adjust the ATC-600(4A)
FREQ Galn Control (12) for a mid-scale FREQ/PWR Meter (10) indication.
Rotate the XMTR FREQ Control (11) for a peak FREQ/PWR Meter (10)
indication. At the peak, read the deviation in MHz from 1090 MHz
directly from the XMTR FREQ Control (11) dial.

NOTE

In measuring transponder frequency, the pilot's code of

the transponder is set to 0000, and the altitude pulses

are removed in order to eliminate unnecessary responses

on the ATC-600(A) FREQ/PWR Meter (10). If all information
pulses were present, the XMTR FREQ Control (11) would cause
the FREQ/PWR Meter (10) to peak every 0.69 MHz, as would

a spectrum analyzer. So, in order to reduce the spectrum,
eliminate as many 1nformat10n pulses as p0851ble to find
what is the primary response on the dial.

3-7-5. Percent Reply. The XPDR % RPLY/DME PRF MTR (1) indicates
the percent reply of the transponder to interrogations from the
ATC-600(A). The meter should indicate 100% reply under most normal
operating conditions.

3-7-6. SLS Operation. Set the Mode Switch (21) to either A/C ALT
or A/C CODE Mode for SLS Tests. Using the XPDR SIG Level Control
(Figure 3-1-1), set the output RF level to 3 dB above minimum trig-
ger level (MTL). (See Paragraph 3-7-11).

NOTE

If the transponder's sensitivity is near the insensitive
limit, it may be necessary to move the antennas closer
together in order to get 3 dB above MTL., At the closer
~than normal antenna spacing, re-establish the dial setting
for MTL and adjust the dial 3 dB above MTL.

CAUTION
Never move the remote test antenna closer than 15 inches
(38.1 em) to the aircraft antenna while the test set's
power is turned on. DAMAGE TO THE TEST SET WILL RESULT.

When the ATC-600(A) O0/OFF/-9 dB SLS Switch (Figure 3-1-1) is set in

the 0 dB (up) position, the transponder should not exceed three replie.

per second (FAA Spec). When the switch is set at -9 dB (down), the
transponder should reply at a minimum of 90%, or 211 replies per
second (FAA) on the XPDR % RPLY/DME PRF MTR (1). At 0 dB, both the
Numerical Readout (7) and the Binary Readout Indlcators (8) will

blank out in either the A/C ALT or A/C CODE Modes and both meters
should drop to zero.




On the basic ATC-600, the SLS Switch (24) has only the 0 dB and OFF
selections. When the ATC-600 SLS Switch is depressed, the tran-
sponder should not exceed three replies per second (FAA). There 1is
no signal level control on the basic ATC-600.

Refer to FAR 43, Appendix F, (B), (1) and (2).

3-7-7. IDENT (XPDR) Pulse Output. The IDENT Pulse Indicator (6)
will show the presence or absence of the Ident Pulse generated by
the transponder. The IDENT Pulse Indicator (6) will light for the
duration of the time that the Ident Pulse is added to the output,
usually about thirty seconds.

3_7-8. INVALID ALT Indicator. The INVALID ALT Indicator (3) shows
the reception of an unassigned combination of altitude codes. This
does not necessarily mean that an incorrect altitude MEASUREMENT is
being sent, only that the wrong altitude CODE is being received.
VALID altitude information is shown by the presence of at least one
of the "C" pulses, but never C, and C, at the same time, '

3_7-9. XPDR Receiver-Decoder Limits. By varying the Interro-

gation Spacing Control (27) setting in both directions from zero, the
transponder decoder input limits may be checked. As the limits are
exceeded, the XPDR % RPLY/DME PRF MTR (1) indication will drop and
eventually fall to zero. Normally, the Interrogation Spacing Control
(27) is set at zero.

3-7-10. Transponder Pulse Spacing. If the F, Pulse Spacing Indicator
(4) is lighted, the F, pulse of the reply is either missing or is
improperly spaced. The position and approximate width of F, is
determined by varying the FRAMING Pulse Spacing Control (25). As the
control is rotated to the left or right of zero until the F, Pulse
Spacing Indicator (4) lights, the knob calibrations in microseconds
show the leading and trailing edges of F,, respectively. The differ-
ence between the readings is the approximate width of F,. This test
is useful because when F, is displaced, the other reply pulses will
be skewed out of position proportionally.

3-7-11. Receiver Sensitivity. Set up the remote test antenna as
specified in Paragraph 3-6. Set the Mode Switch (21} to A/C CODE .
Mode. With the XPDR SIG Level Control (Figure 3-1-1) fully counter-
clockwise, verify that the percent reply shown on the XPDR % RPLY/DME
PRF MTR (1) is 100%.

Rotate the XPDR SIG Level Control (Figure 3-1-1) clockwise until the
XPDR % RPLY/DME PRF MTR (1) indicates 90% reply. Note the reading
on the XPDR SIG Level Control (Figure 3-1-1) scale. This is the
minimum trigger level (MTL) of the transponder in -dBm. For all
transponders this MTL should be from -69 dBm to -77 dBm (+1.5 dBm)
with a 34 dB pad. When using portable test equipment, an additional
3 dBm tolerance is allowed. Refer to FAR, Part 43, Appendix F, (2),

(€), (1).
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Move the ATC-600(A) Mode Switch (21) to A/C ALT and perform the tests
outlined above. Note the MTL reading. According to FAR 43, receiver
sensitivity between Modes A/C CODE and A/C ALT should not have a
difference greater than 1.0 dBm. Return the XPDR SIG Controel

(Figure 3-1-1) to the full counterclockwise position.

3-8. TESTS OF DME OPERATION. DME tests are divided between check-
ing distance accuracy and checking velocity accuracy. In addition
to basic range and velocity tests, other DME characteristics common
to both modes of operation are tested, including DME Transmitted PRF,
Transmitter Peak Power and Frequency, Ident Tone, Percent Reply,
Squitter Lock-Out, and ¥ Channel Operation.

3-8-1. Test Equipment Set-Up. The remote test antenna set-up and
test coax cable routing are described in Paragraph 3-6. OBSERVE THE
PRECAUTION ABOUT CLOSE ANTENNA SPACING. Care in proper remote test
antenna to aircraft antenna spacing will give the most accurate power
readings.

3-8-2. DME Range or Distance Operation. Press the PWR AC/BAT Switch
(28) down once to BAT. Connect the remote test antenna to the test
set. Power up the airborne DME and allow it to operate for a few
minutes before testing. Put the DME into a Distance Display Mode in
any desired range scale. Set the DME frequency at 108.00. After a
brief warm-up, begin tests by placing the ATC-600(A) Mode Switch (21)
on the DME Setting. Set the DME RANGE/VELOCITY Switch (17) on RANGE.
Set the DME Channel Switch (22) on 17X, and the Squitter ON/OFF Switch
(20) on SQTR. Operate the FAST and SLOW SLEW Switches (15 and 19) IN
or OUT to obtain a desired distance in nautical miles. The DME should
lock-on to the ATC-600(A) at the precise range programmed. Any number
of different distances from 0 to 399 nmi may be similarly checked in
one nautical mile increments.

3-8-3. DME Velocity Operation. Set the ATC-600(A) and airborne DME
controls as in Paragraph 3-8-2 above. However, set the DME to display
Velocity; and set the ATC-~600(A) DME RANGE/VELOCITY Switch (17) to any
desired VELOCITY setting. Use the VELOCITY HI/LO Range Switch (18) to
choose one of the two values of the VELOCITY setting. Use the FAST
and SLOW SLEW Switches (15 and 19) to set any desired starting range;
and use the VELOCITY IN/OUT Switch (16) to track the distance toward
or away from the ground station. The DME should lock-on to the ATC-
600(A) and display the correct velocity. If the DME is set to display
distance in nautical miles, the distance should equal the instantaneous
range indicated in the ATC-600(a) displays on the Numerical Readout (7)
in 0.1 NM. Distance should be tracking inbound or outbound as set
with the VELOCITY IN/OUT Switch (16}. Any number of velocities and
instantaneous distances may be similarly checked.
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3-9. DME TESTS COMMON TO RANGE AND VELOCITY OPERATION.

3-9-1, DME Transmitted PRF. Set the ATC-600(A) DME PRF Switch (5)
to 0-30 while the DME is locked-on to any range or velocity. The
XPDR % RPLY/DME PRF MTR (1) will indicate Track PRF. Unlock the
Dh. by channeling the frequency or changing the ATC-600(A) distance
setting. Move the DME PRF Switch (5) to 0-300. While the DME
searches for a new lock-on, the XPDR % RPLY/DME PRF MTR (1) should
indicate Search PRF.

NOTE

Unlocking the DME by changing the ATC-600(A) range
setting by 30 to 50 Miles (48.28 to 80.47 km) is also
a good way to check DME "memory time'. When the range
is slewed, the DME will hold the last displayed range
for a certain time (usually around 8 to 10 seconds)
before unlocking and searching.

2.9-2. Transmitter Peak Power and Frequency. Set the ATC-600(A)
Frug/PWR Switch (9) on PWR, while the DME is operating into the test
set. The RF peak power will appear on the FREQ/PWR Meter (10) in kW.
The DME is a crystal-controlled device. Reading the transmitter fre-
quency confirms that the DME is on the correct channel but does not
test crystal tolerance. To check crystal tolerance, set the FREQ/PWR
Switch (9) on FREQ, adjust the FREQ GAIN Control (12) for a mid-scale
deflection of the FREQ/PWR Meter (10), and adjust the XMTR FREQ
Control (11) for a peak FREQ/PWR Meter (10) reading.

NOTE

The plus (+) and minus (-) signs on the XMTR FREQ Control
(11) dial are reversed in DME Operation. (See Paragraph
3-3-11).

3-9-3. Ident Tone. The DME IDENT Tone Switch (23} of the basic
ATC-600 and the IDENT (up) position of the ATC-600(A) IDENT/50% RPLY
Switch (Figure 3-1-1) serve the same function. When the DME IDENT
Tone Switch (23) is depressed or the IDENT/50% RPLY Switch (Figure
3-1-1) is flipped to the IDENT (up) position, the Ident Tone is

added. A rough 1350 Hz tone should be heard through the audio system.
Adding the Ident Tone can also be a good check of memory time, as

the tone supersedes all range and squitter pulses.

3-9-4. Percent Reply. The DME 50% RPLY Switch (14) of the basic
ATC-600 and the 50% RPLY (down) position of the ATC-600(A) IDENT/

50% RPLY Switch (Figure 3-1-1) serve the same function. Depressing
the DME 50% RPLY Switch (14) or throwing the IDENT/50% RPLY Switch
(Figure 3-1-1) to 50% RPLY (down) should delete half of all replies
to the DME on a 50-50 basis. Deleting half of the replies to the DME
checks the ability of the DME to lock-on or to track under poor sig-
nal conditiomns.
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3-9-5. Squitter Lock-Out. Turn the Squitter ON/OFF Switch (20) to
OFF, slew the Range to any desired position. Set the DME frequency
for the appropriate channel (108.00 for 17X Channel, 108.10 for 18X
Channel, 108.05 for 17Y Channel). Check that after memory time the
DME drops out and does not search. Most DME's are equipped with a
squitter lock-out circuit to prevent searching until the squitter is
received. Placing the Squitter ON/OFF Switch (20) in SQTR should
cause the DME to begin searching.

3-9-6. 17Y Channel Operation. If the DME is equipped for ¥ Channels
(50 kHz spacing on the DME frequency control), set the DME frequency
to 108.05 and the ATC-600(A) DME Channel Switch (22) on 17Y. Repeat
all tests and functions in Paragraph 3-9 through 3-9-5 .in 17Y Channel.

3-9-7. DME ILS Channel Operation. If the DME is capable of operating
on ILS assigned channels, set the aircraft frequency control to 108.10
and set the ATC-600(A) DME Channel Switch to 18X. Repeat the tests
outlined in paragraphs 3-9 through 3-9-5 of the ATC-600(A) Manual.

NOTE

The nominal transmitter frequency control reading will be
-1 (pot 0). Refer to paragraph 3-3-11 of the ATC-600(A)
manual. The DME transmitter frequency will increment by

1 MHz when channeled from 108.00 to 108.10. The ATC-600(A)
frequency meter does not change its nominal (zero) point
when the DME Channel Switch is adjusted.

3-10. ENCODING ALTIMETER TESTS. An encoding altimeter may be di-
rectly connected to the test set through a suitable test cable and
the ATC-600(A) Altitude ENCODER Input Connector (26). Such a hook-up
allows testing of altitude code information. Connection should be
made according to Paragraph 3-10-1.

3-10-1. Test Cable Wiring And Hook-Up. Suitable test cables will
have to be constructed for each different type of altimeter tested.
The cables should be wired as per Figure 3-5. Open circuit voltage
on Pins 1 thru 12 (except 10) is 5 Volts dc. Input impedance is

33 k ohms. To gain correct altitude information transfer while test-
ing, information lines must be pulled to ground (Pin 13) or within

1.0 Volt of ground. Maximum allowable altimeter leakage current is
50.0 p Amps. The altimeter strobe input must be grounded, and Pins

14 and 15 of the ATC-600(A) Altitude ENCODER Input Connector (26) must
be jumpered for proper readings during encoding altimeter tests.

3-10-2. Altitude Display. The ATC-600(A) will display altitude in-
formation from -1.0 to +126.7 thousand feet on the Numerical Readout
(7). The Binary Readout Indicators (8) show causal pulse position
forms. Figure 3-6 illustrates altitude code information.

3-14
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NOTE

The encoding altimeter signal common must be con-
nected to the ATC-600(A) chassis ground. The dc
power supply to the altimeter must come from a
source external to the ATC-600(A). DC power ground
and signal ground must be commen to Pin 13 of the
Altitude ENCODER Input Connector (26). Check the
altimeter specifications to be sure that the
altimeter will not be damaged by current on the
information lines due to the ATC-600(A) +5 Volts

dc through the 33 k ohms circuit input impedance.

NOTE
The input impedance at Plug 10 in ATC-600(A) models
S/N 101 to 175 is 22 k ohms. Models S/N 175 to 445

have a 100 k ohms input impedance. Those sets after
S/N 445 have a 33 k ohms input impedance.

3-1l4a/3-14b blank
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FRONT PANEL ATC-600

XPDR % RPLY/DME PRF MTR
N0 ALT Indicator

INVALID ALT Indicator

F; Pulse Spacing Indicator
DME PRF Switch

IDENT Pulse Indicater
Numerical Readout

Binary Readout Indicators
FREQ/PWR Switch

FREQ/PWR Meter

XMTR FREQ Control

FREQ GAIN Control

RF Input/Qutput Connector
DME 50% RPLY Switch

FAST SLEW Switch

VELOCITY IN/QUT Switch

17. DME RANGE/VELOCITY Switch
18, VELOCITY HI/LO Range Switch
19, SLOW SLEW Switch
20. Squitter On/OFF Switch
21, Mode Switch
22. X/Y Channel Switch
23. DME IDENT Tone Switch
24, SLS3 Switch
25, FRAMING Pulse Spacing Control
26. Altitude ENCODER Input Connector
27. Interrogation Spacing Control
28. PWR A/C BAT Switch
29. PWR Indicator
30. BAT Test Switch
31. SYS/LAMP Test Switch
n 33
GS/ 'o’/ *
33
B

REAR PANEL

32, Detected RF Video Output Connector
33, Diode Switch Input Signal Connecter
34. Syne Output Connector

35, Fuse

36. AC Power Connector

 ATC-600 Controls and Connectors







Fig. 3-1-1

NEW FRONT PANEL
ATC-600A

1. 0/OFF/-9 dB SLS Switch
2. XPDR SIG Control
3. IDENT/50% RPLY Switch
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FOR 115 VAC INPUT OPERATION CONNECT POWER TRANSFORMER
LEADS AS FOLLOWS:

TERMINALS

AC LINE-_..“..J1 b e AC LINE

4 3 2 1

Jumper 1 to 3, 2 to 4.

FOR 230 VAC INPUT OPERATION CONNECT POWER TRANSFORMER
LEADS AS FOLLOWS:

/TERMINALS
AC LINE—— = &} 2~ —AC LINE
4 3 2 1

Jumper 2 to 3.

Fig. 3-3

POWER TRANSFORMER LEAD CONNECTIONS
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Fncoder Connector
Pin Assignments

g
[
fa]

Function

|

Al

A2

Ah

Bl

B2

B4

Cl

Cc2

C4

10. Blank

11. D2

12. D4

13. Gnd (Common)
14. _ ' +5V

15. | _ Test Input

.

O o N b oW o

Connect a jumper between pin 14 and 15 on the
encoder plug.

Fig. 3-5
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ALTITUDE TRANSMISSION CODE CHART

PULSE POSITION
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION. Section IV is intended to give information about
the theory of circuit operation of the ATC-600(A). Such information
is useful both in test set operation and in calibration and trouble-
shooting techniques. Schematic diagrams referred to can be located in
Section VIII. Unless otherwise specified, all information given
applies to both the ATC-600 and the ATC-600(A). The differences
between the two lie chiefly in transponder operation.

NOTE :

PC-1 Component Identification is shown as PC-1
to S/N 1032/PC-1 SN 1033 & on {e.g., X102/X109)
_where applicable. :

4.2, TRANSPONDER OPERATION. (Refer to the Transponder Video Block
Diagram, Figure 4-1 and to the Transponder Board Schematic (PC-1),
Figure 8-2). The PRF for transponder interrogations is generated by
the 260 Hz PRF Oscillator (Q101/Q110), an unijunction oscillator, at a
fixed rate of 235 pulses per second. The PRF rate can be altered
externally for testing purposes. (See Section VI, CALIBRATION
PROCEDURES).

4-2-1. SLS Circuits (ATC-600). The PRF is applied through a
Divide-by-Three Circuit to the P, Pulse One-Shot (X102/%X109) and to
the Output One-Shot X104. Therefore, The P; Pulse is formed at each
PRF output by the Output One-Shot X104, and P, is started. Two micro-
seconds later, the P, Pulse One-Shot (X102/X109) resets, applying
another pulse to the Output One-Shot X104, if the ATC-600 SLS Switch
(24) is depressed. The P, Pulse One-Shot (X102/%109) also triggers
the P, Pulse One-Shot (X103/X114).

4-2-2, SLS Circuits (ATC-600A). In the ATC-600(A), PC-08-1075,
(ATC-600A SLS and RF Leveler Schematic, Figure 8-9-2) provides for
attenuation of the P, Pulse by 9 dB, if desired, through the 0/0FF/-9
dB SLS Switch (Figure 3-1-1). From PC-1, pin S (Figure 8-2), the
transponder pulses are applied to the two one-shots, X17501A and
X17501B (Figure 8-9-2).

NOTE :

Normally, when the 0/0FF/-9 dB Switch (Figure
3-1-1) is in center (OFF) position, only P, and
Ps are present. In either the 0 dB {up) or the
-9 dB (down) position, P, is added to the pulse
train. This function is performed by PC-1 and
the 0/0FF/-9 dB SLS Switch through Pin 17 of
PC-1 (Figure 8-2).

4-1
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If the 0/0FF/-9 dB SLS Switch is in the 0 dB (up) position, Pin 3 of .
X17501A (Figure 8-9-2) is held at a logic 0 level, and X17501A does .
not operate. X17501B will operate in either the 0 dB {(up) or the -9
dB (down) switch position, but has no effect in the O dB mode. When
the 0/0FF/-9 dB switch (Figure 3-1-1) is in the -9 dB {down) position,
+65 Volts is applied to R17504, placing a high level on Pin 3 of
X17501A and enabling it to also operate on incoming pulises., X17501A
is further enabled to operate by X17501B's applying a high level to
Pin 2 of X17501A until X17501B is fired. When the trailing edge of P;
is applied to the one-shots with the 0/0FF/-9 dB SLS Switch (Figure
3-1-1) in the 0 dB position, X17501A does not fire. Q17501 will
remain off or nonconducting. If the 0/0FF/-9 dB SLS Switch (Figure
3-1-1) is placed in the -9 dB position, X17501A fires, along with
X17501B, on the trailing (negative-going edge) of P:. The approximate
time_of X17501A is four microseconds. During that four microseconds,
the Q of X17501A goes low, causing Q 17501 to turn on. The collector
of Q17501 goes to +5 Volts and pulls on the attenuator portion of the
leveler block, consisting of the 132 ohm resistor, the 182 ohm
resistor, the two associated PS0-83B diodes, and the 76.8 ohm
resistor. An adjustment for the amount of signal attenuation is pro-
vided, R17519, It is set to provide 9 dB of signal attenuation from
the normal (P.1 and P3) level. X17501A resets in four microseconds,
providing 9 dB of signal attenuation during the P2 Pulse time.
However, X17501B does not reset for 30 microseconds. This keeps
X17051A from operating again during the time of the P; pulse.

4-2-3. Interrogation. In either A/C interlace mode, the time of the
Ps Pulse One-Shot (X103/X114) is altered on a two to one basis by the
Divide-by-Three Circuit that follows the 260 Hz PRF Oscillator
-{Q101/Q110). Q103 is on for two PRF outputs and off for one.
Therefore, the timing of the P3; Pulse One Shot (X103/X114) is eight
microseconds for two output PRF cycles, and twenty-one microseconds
for one cycle, forming the two to one A/C Interlace pattern. When the
Ps Pulse One-Shot (X103/X114) timing is complete, it also triggers the
Output One-Shot (X104), forming P; of the interrogation. Positive
sync is taken from either the A portion or C portion of the Divide-by-
Three Circuit to obseérve the interrogation pulses referenced to the
eight microsecond or twenty-one microsecond Ps timing. 1In Mode B
(Standard on models prior to S/N 473. Available by special order S/N
474 on.), sync is taken from the P2 Pulse One-Shot (X102/X109) only.

4-2-4. Reply. A1l other transponder circuits are concerned with pro-
cessing the reply pulses. The Reply Gating One-Shot (X122/%102) is
triggered by the Ps Pulse One-Shot's (X103/X114) resetting. As the
Reply Gating One-Shot (X122/X102) sets, it applies a reset pulse to
the XPDR Pulse Storage Register (X121/X101), (Xx108/X105), (X109/X110),
and (X110/X115), to the Output Control Flip-Flop (X106B/X118), to the
Alt. Register Clock Control Flip-Flop (X114B/X107), and to the entire
Altitude Register on PC-2 (Altitude Register Schematic, Figure 8-3).
Thus, the system is cleared to accept new reply pulses. Detected
Video Input is applied to Pin A of PC-1 and is squared by Q109., If
the reply Gating One-Shot (X122/X102) is set, the pulses are fed to
the XPDR Pulse Storage Register. F. is first to enter; F: is last.

4-2
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4-2-4-1. Clock Pulses. The first pulse into the XPDR Pulse Storage
Register sets the Register Clock Control Flip-Flop (X114A/X106). The
Register Clock Control Flip-Flop (X114A/X106), in turn, enables Gate
(X119B/X123). The Register Clock Control Flip-Flop (X114A/X106) also
allows pulses from the 20.68 MHz PRF Oscillator (Q101/Q110) to be
applied to the Divide-by-Three Circuit and to trigger One-Shot
(X113/X112). The pulses from One-Shot are the clock pulses to the
XPDR Pulse Storage Register. The clock rate js 1.45 microseconds, the
spacing of the reply pulses.

4-2-4-2. F, Pulse. As each reply pulse enters the ATC-600(A), it is
clocked into the XPDR Pulse Storage Register as a High (Logic 1) or a
Low (Logic 0) Level. After a maximum of 17 pulses are stored, the
First Framing Pulse (F:) will be in its final position. When F,
reaches the end of the XPDR Pulise Storage Register, it (Fp;) causes the
Register Clock Control Flip-Flop (X114A/X106) to reset, and it stops
the clock to the XPDR Pulse Storage Register. F, also enables the
Numerical Readout (7) to be unblanked and enables the XPDR % REPLY/DME
PRF MTR {1) to show percent reply. 1In A/C CODE Mode, XPDR Pulse
Storage Outputs A through D, are applied directly to the Numerical
Readout {(7) display board. A set of transistor switches or gates are
then enabled to decode and display numerically the pilot's code
received. In A/C ALT Mode, XPDR Pulse Storage Register Qutputs A;
through D, are applied to a set of three comparators on the Altitude
Register Board, PC-2 (Figure 8-3).

4-2-4-3. Altitude Code. Resetting the Register Clock Control
Flip-Flop TXI14A7X106) when all pulses are 1oaded into the XPDR Pulse
Storage Register, sets the Alt Register Clock Control Flip-Flop,
(X1148/X107}, a flip-flop that gates an altitude clock frequency to
the display board. There, a series of four counters start at an alti-
tude (preset) of minus one thousand feet and count up at the Altitude
Clock frequency rate. Simultaneously, on PC-2 (Figure 8-3) the
Altitude Clock is running a counter designed to count in the fashion
of the altitude code, a form of Gray Daytex Code. So a counter on the
display board and a counter on PC-2 clock together, starting at minus
one thousand feet, counting up to zero, and then up to a maximum of
+126.7 thousand feet. When the counter on PC-2 reaches the same count
as the inputs from the XPDR Pulse Storage Register have numerically,
the comp