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SECTION I

GENERAL INFORMATION

1.1 INTRODUCTION

This manual contains information relative to the physical, mechanical and
electrical characteristics of the Avionic H.B. Dittel GmbH ATR 720,

1.2 PURPOSE OF EQUIPMENT

The ATR 720 COMM combines in a single panel mounted unit a 720 channel
VHF COMM Transceiver with push button freguency selectors.

1.3 DESIGN FEATURES

A, Controls

Lon

2.

On-0fFf switch is independent of volume control settings
allowing the volume to remain at desired levels.

Control head with push button freguency seiector.

Automatic squelch sliminates pilot responsibility for con-
tinuously monitoring squelch adjustments. Squelch threshold
automatically adjusts to open on readable signals. SQ-toggie
switch in lower position cpens sguelch to test COMM receiver
sensitivity and to listen to extremely weak signals.

Frequency selector mechanism features human enigneered
push buttons with airlire type drum readout.

B. Electronics

1.

Date: Febr. 28,

Varactor diode tuned filters eliminates use of mechanical
tuning shafts and mechanisms.

Transistorized transmitter provides 4 watts minimum output
power and long term reliability superior to tube designs.

The digital freguency synthesizers utilize state of the art
integrated circuits to replace all but 1 crystal.

1980
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4, Crystael vilter selectivity.

&, Carrigr contrell

gc scuelch with carriar sguelcn back
up functicnally descri

oed astove.

§. Tight AGC (typically 0.5 db “rcm pV to 1G0 mV)
minimizes audin level variations.

L]

Congtruction

1. Meodular cerstruction for essz of meinterance.
2. Rack mounted, removeb:e from the frocnt ganel.

3. Anti-theft locking mechanizm.

1.4 ZTWER SETUIREMENTS
Toe ATR 72T requires 13,785 welts for eroger opsraticn. A;rcraft
having elsctrical zower plants producing 47.4 volts, requirz tihse
ingstzllatisn of a vcliaee converter. The 75 ZE14 Voltage Converszr,
desizned to convert 27.5 wveolts to 13.75 volts, may te convenisntly
revcte mounted in the aircraf*,
1.5 TECHNICAL CHARACTEZRISTICS
SFECIFZCATION CRARACTZRIZTIC
ATR 720 TRANSCEIVER
RTCA COMPLIANCE:
Comm Transmit RTZA Do 157, Class 4
Comm Receive RTCA Zo 156, Class C
Srvirormental RTCA Zo 180: BZA/MS/XXXXXXAGZBEB
Temperature Rangs -40° C to +585° C
(-20°C to +55°C 2undesrepublik Deutschland)
Altitude 20.080 Tt
MOUNTING: Panel mcunted, no shock mounting
required
SI1Zk: 77 x 57 x 200 mm
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SPECIFICATION CHARACTERISTICS
7,65 N (780 gr.)
WEIGHT: excluding external connectors and

POWER REQUIREMENTS:
COMM Receive
COMM Transmit {(Tone)

harness.

13.75 V (or 27.5 V with PS 2814)
0.1 - 0.4 amps
1.4 amps (0.8 amps unmodulated)

COMM  TRANSCEIVER

CRYSTAL CONTROLLED:

FREQUENCY RANGE:

FREQUENCY STABILITY:

TRANSMITTER
VHF POWER OUTFUT:

MODULATION:

MICROPHONE:

SIDETONE:

DUTY CYCLE:

RECEIVER

SENSITIVITY:

SELECTIVITY:

720 channels

118.00 to 135.975 MHz with 25 kHz
spacing

0.003 %

+

4 watts minimum, 50 obm load

85% modulation capability with 80%
limiting, less than 15 % distortion at
80 % mod.

Carbon or dynamic mike (adjustable)

Adjustable up to 80 mw into 200 ohm
headpbones

5 minutes gn, 5 minutes off (50 %)

1.5 W will provide a 6 db minimum
signal plus noise to noise ratio

Typical 6 db at + 8 kHz, 70 dB at
+ 25 kHz

Date: Febr. 28, 1880
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1.6  UNITS AND ACESSORIES SUPPLIED

A, ATR 720 COMM

B. ATR 720 installation kit includes mating connectors,
radio rack mounting hardware, etc.

1.7  ACESSORIES REQUIRED BUT NOT SUPPLIED
A. Carmmunication antenna and cables
8. Headphones and speaker:
1. Headphones: Low impedance types, 200 to 1000 chms.

2. Speaker: Voice coil impedance 4 to 8 ohms nominal.

G PS 2814 Voltage Converter, 27.5 V to 13.75V (reguired
in 27.5. V installation only).

0. Microphone: Low impedence carbon, or dynamic with
transistor pre-amp, when using "Carbon-Mike-adjustment”,
low impedance dynamic microphone when using "Dynamic-
Mike~adjustment”. Refer to § 2.2.2.

E. Interconnection with Main Plug Unit
BB9 and BSS
This is an useful help to connect the ATR 720 COMM
top external accessories.

Date: Febr. 28, 1980
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SECTION II
INSTALLATION

OCFERATIOCN

2.1 GEMERAL

This section cortains suggestions and factors to consider befaore instzllirg
the ATR 720 COMM unit and PS 2814 Voltage Convertsr (27.5 V installations
only). Close adhersnce te these suggesticrs will assure a mors satisfactory

performance from the equopment.

2.2 UNFACKING AND INSPZCTING

Exercise extreme care when urpacking each unit. Make a visuel inspecticn
of each unit for eviderce of demage ircurred diring s-igmens. If a claim
ror damege is to be mede, save the shizzcing cortainer ro sums-zntiats

the claim. When all equipment is removsd, place in the shizoping container
all packing materials for vez in unit szorsge or res~ioment. The ATR 727
instaliation will conform the standarcs desigrated by the customer,
installirg agency and existing condi<ions as to unit locaticn end type

cf installiation.

ATR 20
Frequency 20 4B RE ——— 13301
Courter Pod Wattmeter RF Conrvector
YHF |
Generator I
P00
Regulated = i
OC Power Supply + [ 2
mﬂlﬂm 1
&
Speaker My 5
Lood e G
Box 7
—t{ 8
r—e 9
| 10
11
k4
13
b

FIGURE 2-1. BENCH TEST SET-UP L
Date: Feb. 28, 1880
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2.2.1 Electrical Bench Test

Test Equipment Recormended

al
E.
C.

PeTMm ho O

VHF Signal Generator: HP Model 6080 or equivalent,

RF Power Wattmeter: Bird Truline Model 43 or equivalent.
Regulated OC Supply with 12 to 15 Vdc at 2 amperes
capability.

Frequency Counter: HP Model 5383 A or equivalent.
Oscilloscope: Netional VP 5510 A or eguivalent.

Speaker Load Box: with 4 watt capability.

20 dB, 20 watt pad.

Audio Detector: Texscan Model OC~50 or squivalent.

tow Impedance microphone with a push-to-talk-switch
(preferably the microphone that will be used in the aircraft).

2.2.1.1 Test Procedure

a.

-t

Connect the COMM Unit into the test set-up, diagramed

in Figure 2-1, and set the OC supply for 13,75 vdc.

Connect the VHF signal generator tao J 5001, set the
generator output level te 1.5 uV with 30% - 1 kHz modulaticn.
Set the COMM VOLUME CONTROL for a 100 nW reading on

the speaker load box meter.

Remove the modulation, look for a 6 dB change on the speaker
load box meter. :

Cisconnect the signal generator. Connect the RF wattmetsr
and freguency counter as diagramed in Figure 2Z-1.

Connect the wattmeter to J 5001. Key the transmitter and
talk into the microphone. The wattmeter indicator should
react with a wiggle.

With the transmitter keyed, use the freguency counter to
check the Unit's freguency programming.

Check all kHz steps from 118.000 MHz to 118.975 MHz and all
MHz steps from 118.000 MHz to 135.000 MHz.

Check all MHz steps from 110.000 MHz to 117.000 MHz, all

MHz steps from 136.000 MHz to 139.000 MHz and all kHz steps
from 139.000 MHz to 139.875 MHz. With the transmitter keyed,
use the wattmeter to guarantee that there is no RF-output
signal in this freguency range.

2.2.2 Microphong Adjustmegnt

It is reconmended that the microphone adjustment (see Figure 2-2) be per-
formed while the Unit is on the bench using the aircraft's microphone(s].
This adjustment can be made in the aircraft, however, it would reguire
removal and insertion of the unit since the MIKE SELECTOR is located

on the side of the chassis. Should the aircraft be equipped with more than
one microphane, the type of microphones should be identical.

Date: Febr. 28, 1980
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Adjustment:
a. Dynamic Microphcre
Using & low impedance dymamic microphone (200 ohms)
turn the microghone gain trimm-potentiometer R 3104
full
- clockwise -
Nete: This sosition is preset by the manufaciurer

b. Carben Standard Microphcne or Oynamic Micrephcne
wizh Przamclitier

Ueirg a carten standard microchone cr a 2ynemic micoochere
with creamplifier turn the microphore gain trimm pctzniic-
metzr R 3104 full

= counter clockwiss -
CAUTION

0o not force microonone selecteor

Sidetone Adjustment

Lo O

153

Connect the Unit into the test set-up diagramed in Fizure 2-1.

. Connect the RF wattmeter or a suitable dumy load to 35001

Key the transmitisr and talk into the microphone.

. Adjust SIZETONE contrcl R 2201 fcr a comfortabls listarirg

level from the headghones.

. Disconnect the Unit from the test set-up.

Date: Febr. 28, 1980
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200

rF ]t

@

Sidetone - Control

Mike Gain-Contral

2

[

\ ) |

| ;
Figure 2-2. MIKE GSELECTOR AMD SIDETONE CONTROL

External Audio-Frequency Volume Adjustment

When using the extermal audio-frequency input (P 3001 Pin 4],
the sensitivity of this input may be adjusted with R 3107, which
is located on the Audio-Frequency/Synthesizer board. R 3107

is pre-adjusted to 0.5 V RMS sensitivity for rated spesker
output, which is sufficient in the most cases. For further
details of adjustment see "ATR 720 - Maintenance Manual”

§ 4.5.4 and Figure B-3. Turning R 3107 clockwise, the
sensitivity of this input is fto be increased.

Interphone Interconnection

For Interphone wiring see ATR Interconnect diagramm.
An external double-pole switch is recommended.

Cate: Febr. 28, 13&0
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2.3 ATR 727 INSTALLATICN

Listed below are factors ard suggesticns to consicder before installing
yoeur ATR 720 system. Clese acherence to theze suggesticns will assure
mcre satisfactsry perfcrmarcs from your eguipment.

a. The ATR 720 is mounted rigid in the aircraft panel. Determine
that the locaticn and installation of radio equipment
provides sufficient visibility and hardling of the control:
far the pilot in bis nermal cosition. Mark and cut the
mounting holss as shown in Figure 2-3. The purpecse of the
"benind aircraft panel mount cutout is to allow a margin
of error ir cutout size and crevent tne mounting tray front
edge from Ceing vizizle. The mountirg tray lip should axtand
<hrough ths mounting hele flish with the instrumert parel
o insure groper plug in engagsment.

&. Avoid mounting ciose to any high exzarn
If t5iz is derz, ro zlower or g
required.

c. Rememcer to allow acecuats zpece for installzticn of cablss
and connectore.

d. Secure the mounting rack to instrurert panel cer Figure 2-3.
The rearward mounting hclzs must be sttached to a structursel
member of the panel by means of suppcrt bracksts, in order
te avoid vibratisn. '

N

slockwize till &he Roldcown
Zn. 2iice ftng unit inta the

lope toughes the mountin
g

. Turn the locking serew ozu
devize is in & wvartic
mcunting reck until t
rack.

Insert a small screw Zriver threough a held in the frent
panel to engage the locking screw. Turn clockwiss until *re
rear lcce engages the mounfing rack. Zountinue turming until

tre unil iz secir2 in the mountirg resk. 25 not overtightan.

1oy

f. The installing agency will supply and farricate all exterral
cacles. The plugs reguired arg supplisc.

2.4 PS 2814 TNSTALLATION {(For use in 27.3 V installations only)

a. Select the PS 2814 location considering good thermal con-
ductivity vo the airframe, conveniznt cable routing, proximity
to the ATR 720 and separstion frcm other heat sources.

b. Refer to Figure 2-4 for the PS 2814 mounting dimensions.
c. Secure the PS 2814 firmly in place.

d. The installing agency will supply and fabricate external
cables.

Date: Febr. 28, 1980
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2.8 ANTENNA INSTALLATION

a. A conventional 50 obm vertically polarized COMM antenna is
required with the ATR 720. Vertical bent whip antennas are
not receommended. Wideband COMM antennas provide efficisnt
operation over the COMM band. Antennas should be installed
per manufacturers recommendations. Additional recommendations
are as follows:

1. Mount antenna on flat metal surface or install a ground
plane at least 50 cm x 50 cm.

2. The antenna should be well removed from any projections
and the engine(s) and propelier.

3. The COMM antenna should be well separated from any NAY
Antenna to minimize COMM interfersnce to NAV while
transmitting.

b. Refer to Figure 2-5 for the COMM antenna cable connector
assembly.

2.5 CABLING

a. The length and routing of the external cables must be
carefully studied and planned prior to installation. Avoid
sharp bends and placing cables too near the aircraft control
cables.

b. Fabricate the external cables in accordance with the installation
drawing that fulfills the system requirement.

- NOTE -

Use good quality stranded wire that
will not support a flame and with at
least 600 volt insulation. It is re-
commendad that the mike audic line

is shielded.

c. Since other radio equipment will possibly utilize the same

speaker circuits for muting, speaker selection and micro-
phone switching must be devised by the installing agency.

Bate: Febr. 28, 1380
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A1l Dimensions in mm!

4 Holes 82.5

PAHEL CUTOUT TEMPLATE

FIGURE 2-3. ATR 720 OUTLINE AND MOUNTING DRAWING
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AMP MSM02A0SL-3p

& Holes ¢4 imm!

==
IE
i

_é_ .
S 4
L

A = 27,5 V OC Input
B = Ground
C = 13,75¥ OC Output

116

All Dimensions n m !

FIGURE 2-4, PS 2814 VOLTAGE CONVERTER
OUTLINE AND MOUNTING DRAWING
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Trim coax cable (RG 58 C/U) outer
L- insulation as shown.
—]a.s

All Dimensons in mm}

Faold out braid, Trim cable dielectric

as shown,

! %_3_5 Do not damage center conductor!
Tin center concuctor.,

Puil braid forward ang towards center
conductor and slide Parts 1 - 4 over

—

coax as shwon

Push Part 4 to section. .
Fold back braid as shown. Trim excess
{ ﬁ:m braid. Slide on coniact and solder to
center conductor.
Do not damage insulation by strong
heating!
Remove excess solder from contact.

Slide prepared coax into plug-body
anc put on the screw with a screw-
spanner,

FIGURE 2-5. ANTENNA CABLE ASSEMBLY



ATR 720
COMMUNICATIONS TRANSCEIVER

2.7 OPERATION

2oty GENERAL

All controls reqguires to operate the ATR 720 are locatsd on the unit front
panel.

2.2 ATR 720 COMM CONTROLS

2.7.2.1 COMM ON-OFF CONTROL

The ON-OFF control is located on the lower left side. Power is supplied
to the COMM when this eontrel is in the ON (upper) position.

2.7.2,2 COM SQUELCH CONTRIL

The SQUELCH CONTROL is located on the lower right side. In the normal (uspar)
position ot this toggle switch weak signals are suppressed. The 50-0FF
rosition (lower positisn) is used to defeat the COMM avtomatic squelch

for test purposes and listening to extremely weak signais,

2.7.2.3 L™ VOLUME CZIWIROL

The Volume (VOL) contral, located between ON-OFF and SQUELCH-switches

is used to acjust the transceliver audio velume, The ATR 720 system power
IN/GFF switzh is independent of this contrcl, allowing the COMM wolume to
remein at a desirsd preset level,

Z.7.2.4 COMM FREQUENCY SELECTOR

The ATR 722 transmit/receive frequency is sslected by the eight push-
buttons locatad above and under the transmit/receive frequency disglav
windows.Fus-ing the butions ebove the clsclay windows, the freguency-
disglay normelly counts down. Pushing the butions undsr the display winczws,
the fraguency-display normally counts uno.

-~ CAUTION -

- The sequence of the "10 M= push bution iz

2 3 ... when counting un, and
21

«
i .3 . when counting down.

- The szguence of the

7 4[EID
2 G0

5 KHz" push button is:

whan counting uz, and

. 025
. 075 + when counting down.

1 M)

In the case of selecting a frequency out of the radio freguency range
448,000 - 135.975 MHz, an internal logic circuit disahles ths transmit/
receive-function. An acditional warning signel is produced in the trans-
mit mode in the speaker, but not in the headset.

Oatz: Febr. 28, 1880
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ATR 720 Mourting -Tray
4500 RG 58CIU
HM 1010, HM 020
! MRS i il iR SHM 1000, SHM 1030
P3001
BBY BS 9 : k
, - Microphone [ 200 ohms) dynamic
Microphane]  feem 2 14 i 1 'f L= for giiders or Std.-Mirophone
Key ok 3 —& UI ,.I" Key{1)
Intercom 13 4
AF-Ext, — ] Q) AF-External {i.e. E- Variol
N.C. 10 ) 6 _{
W [ . i
udio 1 L 7 t & JON
SLVOC b 11, T P '—r°-|-,| lops  Intercom. swich
+4LYDC s 7 9 ! lo {
. ¥ <
Mic. =Gnd, s 3 Connection — = L_i-l
Py —Gnd, =g tf Intercom
[}
AF -G, — g aat usei
AF-Grg. 5 P E —' 1 Speaker | bohms LW
Borciodd] s § 20 WG --——r;{a | 52 I BS 3000 or SHM 1030
I -
I 1 r‘-l"‘CA-J 3;
— _|__i_ _1 - Cc I 8 | S
w20a861 1 1 1] S
11 1 | - =} _I
Power Supoly SV 2012 i : i —
i
P v
! HS 1040/ H5 1050
Fower Geound| — - | I T
\ IL <28 VDC
_.-L —-~4 Aircrait Eush]
N /
v
Only required for +28VDC Power Supply
Minimum Wire Size #22 AWG
unless ctherwise specited
NOTES
1} 2Mictophones and 2Keys for double-seated gliders,
2) Use 2.5Amp themmal circuit breaker suppiied with PS 2814 or 2,5 Amp fuse.
FIGURE 2-6. ATR 720 INTERCONNECTION DIAGRAM 14/28 vV DC
Oatz; Febr., 28, 1880
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e e avianic dittel

3 2 ) 5 2 Push Buttons

(Counts Down)
Frequency Readout

—~——— Push Buttons
(Counts Un)

ON-OFF Switch Squelch Switch

Volume Control
Set Screw

FIGLRE 2-7. ATR 720 CONTROL FUMCTIONS

2.7.3 POST-INSTALLATION CHECKCUT

An operational performance flight test is recommended after the installation

is completed to insure satisfactory performance of the eguipment in its nor-
mal environment.

To check the communications transceiver, maintain an appropriate altitude
and contact a ground station facility at a range of at least fifty nautical
miles. Contact a ground station close in. Place the squelch knob in the test
position and listen for any unusual electrical noise which would reduce the
COMM receiver sensitivity by increasing the squelch threshold. If possible,

verify the communications capability on both the HIBH and LUW ends of the
VHF COMM band.






