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1.0 INTRODUCIION

This report outlines the system of wired intercommuniecation
between the airerew and (i{ the operations control centre
(b) the ground crew. This supersedes Report No. C105-R-0008
"Ground Installetionss 28 VDC Power Supply and Interphone"
dated February 1, 1955.

2.0 FPURPQSE QF INSTALLATION

2.1 Ielegcramble

The crew of an asircraft in operationel readiness may be
in two-way "press-to-talk" communication with an
operations control centre by land telephone line
connected with the AN/AIC-10 intercommmnication system
= of the aircraft. This function is called "Telescramble",

5
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"Hot~-mic" two-way cammunication is available between
front and rear cockpit and ground personnel during the
following operationsi

2.2.1 Operational Readiness j

Electricel isolation is provided between this
function and the "Telescramble” function so that
ground personnel cannot interfere with
camunication between the airerew and the eontrol
centrs,

2.2,2 Epglpe Start

This function is used in conjunction with the
& special engine starting vehicle.

! 2.2.3 Maintenance

This funetion allows maintenance personnel to
camunicate with each other,

2.2.4 Iowing

This function allows communication between the
cockpits and the tractor driver during aireraft
towing. In addition, an sudible warning signal

{
I
i

|

IRM 1212 A



reporT No__C105=-R-0016

m‘ AVRO AIRCRAFT LIMITED (
MALTON ONTARIO i SHEET No 2
, TECHNICAL DEPARTMENT
AIRCRAFT ] Lk i i aed
CF-105 GROUND INTERCOMMUNICATION K. R. Knowlton March 1956
CHECKED BY DATE
SECRET SYSTRM

2.2.4

|

|
|

3.2.2

3¢2:3

3244

$.24)

2.0 PURPQOSE OF INSTALLATION
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is provided to the tractor driver when the
maximum safe angle of turn is approached, and a
gimilar warning is provided to the aircrew and

the tracter driver if the shear pin in the drawbar
linkage fails,

3.0 il ION

3.1 Connections to external signel lines and, when required,
27.5 VDC power supply are made through a receptacle on the
nosewheel leg assembly which also serves the engine start
vehicle. No equipment other than the normal AN/AIC-10
interphone system is required in the aireraft, except as
noted in 3.2.6 below.

The design of aircraft wiring for the telescramble
function depends upon the characteristics of the
ground teminal equipment which is to be designed
and procured by the RCAF. Possible arrangements
arest

(a) Two-wire system.

(b) Four-wire system with sidetone provided by
ground equipment.

(¢) Four-wire system with sidetone provided by
airerafte.

In the two-wire system (a) one shielded line is
brought fram the nosewheel receptacle to interphone
junction box R3 where 1t is connected to "Andio in
#3", "indio out #3%, and "Mixing audio #5" frem the
two C-824/AIC-10 control panels.

In the four-wire systems (b) and {¢) two shielded
lines are brought from the receptacle. One of

these 1s connected to "Audio in #3" and "Mixing
audio #5" and the other to "Audio ocut #3" thus
providing isolation between the in and out functions.

If sidetone is to be provided by the aircraft

interphone system rather than the ground terminal
equipment, a bridging amplifier must be used from
the out line to the in line to maintein isolation
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gince a direct connection would make arrangements
(2) and (¢) identical. Since this amplifier would
not be required to provide any voltage gain, a
cathode follower would be satisfactory. Schematic
disgrans of the possible arrangements are shown in
Figs. 1, 2 and 3.

In the two-wire system, the telescramble line
impedance as seen by the ground terminal equipment
pE-E

(a; Both PIT switches open 150 olms (approx)
(b) One PIT switch closed 75 " n
(¢) Both PIT gwitches closed 50 " "

In the four-wire system, the impedance of the "in"
line is 150 olms under all conditions; the "out"
line impedances are the same as (a), (b) and (c)
above.

If it is desired to maintain constant line impedance
in conditions (a) and (b) & relay may be provided to
discormect the appropriate load resistor when either
PIT switeh is closed. The relay coll ecircuit is
completed by the "#3 control” leads frem the
C-824/A1C-10 control panels. No provision need be
made for maintaining constant impedance when both
PIT switches are closed as this condition is not
expected to occur in nommal operation. Schematic
disgrems are shown in Fig. 4.

Present wiring design of the CF-105 includes provision
' for the two-wire gystem without compensation for

impedance changes pending a decision by the RCAF on
the system to be used.

3,3 An additional shielded line is brought fram the receptacle
to the junction box R3 where it is connected to the

interphone line.

This line is used for all ground

intercamunication functions.

3., Resistance networks within the AN/AIC-10 system provide
theoreticel isolation of sbout 70 db between telescramble

and interphone lines.

However, bench tests have shown that
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capacity coupling reduces this to epproximately 50 db at
400 cps. This degree of isolstion is considered adequate.

During maintenance, 27.5 VDC 1s supplied fram the airecraft
to the ground intercom. instellation. While the aircraft
is being towed, 27.5 VIC is supplled to the aircraft
AN/AIC-10 interphone system fram the towing wehicle.
During reediness and engine start, the ground installation
and the aireraft installation are powered independently.

When the alreraft becames airborne, all 27.5 VIC and signal
leads to the nosewheel bay receptacle are opened to
minimize the possibility of a power line famlt and to
prevent noise from being introduced into the interphone
circuits as a result of rain or lcing conditions.

A partiel schematlc dlagrem of thls wiring is shown in
Fig. 5.

UND INST ON

Comnections are made to the aireraft wiring through a
lanyard release plug mating with the aircraft receptacle.

Ielegcrapble

4e2.1 Avro will provide a shielded line from the lanyard
release plug to a suitable junction box or teminal
gtrip on the ground power supply used in the
readiness hangar., The RCAF will be responsible for
design and procurement of the necessary repeater
emplifiers and matching devices to connect this line
to a land telephone line.

4o2.2 The signal level supplied to the alreraft should be
one milliwatt in 150 olms.

Ground Intercommunication

Le3.1 A two-channel audio amplifier operated from 27.5 VIC
supply is required for each headset used by the

d crev. In the starting and towing vehicles
this unit will be pemanently installed. For use in
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the maintenance and readiness hangars, and on the
flight line, portable amplifiers will be used by
the ground crew. Portable emplifiers will be
plugged into a junction box on the ground power
gupply.

4o3e2 It is expected that two-channel transistorized
eudio smplifiers of sultable characteristies will
be available cammercially. These units will weigh
approximately 1 pound, and will be fitted with a
shoulder harness for ground crew. For fixed use,
the harness may be removed and the unit shock=
mounted.

5.0 ¥ NG SIGNALS

5,1 An sudio oscillator and relay unit is installed in the
towing tractor. The oscillator section uses either a
transistor or a vacuum tube and is capable of one
millivatt output in a load of 150 obms. A theoretical
-schematie disgram is shown in Fig. 6.

5.2 Iurn Warning

A mechanieal device on the drawbar linksge actuates a
mieroswiteh when the maximum safe angle of turn 1s

approached.

This epplies 27.5 VDC to the audio oscillator

and relay unit. 4 relay operates to:

(a) Open the interphone line between the towing tractor
and the aircraft.

(§)] Initiate oscillator operation and connect its output
to the input of the towing tractor emplifier.

5.3 Shear Pin Warning

5,3,1 If the drawbar shear pin fails, a second microswitch
18 actuated which applies 27.5 V to the audio
oscillator and relay unit. A relay operates to
energize the oscillator and connect its output to the

interphone line.
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5.0 WARNING SIGNALS

5.3.2 This signal will not necessarily be contimuous since
as soon ag the aircraft and the towing tracter
separate a certain distance after failure of the
ghear pin, the cable from the drawbar will pull out
disconnecting signal and 27.5 VDC power from the
alrcraft. To prolong the signal, about 6 feet of
slack is provided in this cable.

5.3+3 An override switch is provided to disconnect the shear
pin varning signal so that intercammunication is
possible while a new shear pin is being fitted.

50344 The wiring for the towing tractor and the drawbar is
shown in Figs, 7 and 8 respectively.

6.0 OPERATION

6.1 The aircraft AN/AIC-10 interphone installation is energized
whenever the master swltch of the electrical gystem is
turned on whether the supply ie rectified AC fram the
ground power supply, or 27.5 VDC supplied directly from a
vehicle.

6.2 The towing tractor or starting vehlicle installations are
energized by operating the breaker on the instrmument panel.

6.3 Portable amplifiers are energized by plugging them into the
ground Ju.nction box.

6.4 For all ground intercamunication functions except
Telescramble, the rotary switches on the C-824/AIC-10 control
panels sre get to "COMM", the "INTER" mixing toggle switch
turned on and the volume control set at about 12 o'clock.
When it is desired to monitor the Telescrazmble line, the
"TEL" mixing switches are turned on.

6.5 For two-way Telescramble operation, the rotary switch is set
to "TEL", The ground communication line is monitored as
long as the "INTER" mixing switch is turned on. 4s soon as
the lanyard released cable is disconnected at take-off, the
rotary switch must be returned to the "COMM"™ position so that
UHF ecomunication may be available,

7.0 REFERENCES
Avro Report LOG/105/21 Towing Equipment C-105.































