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1. DITR0DUCTION 

1.1 This report outlines proposed intercommunication and 28 V DC 
power suppl y requirements when the aircraft is on the ground • 

. The electric leads for these services are contained in the 
same ground cable which also houses the engine starting elect­
ric control leads. This cable is plugged into the aircraft 
by means of an automatic quick disconnect coupling in t he vi­
cinity of the nosewheel. 

The varjous cond i tions during which these services may be 
re qu ired, are a s follows: 

(a ) Aircraft in Readiness Hangars. 
(b) Aircraft on FliEht Line Tarmac ( or in Flight Line Shelter 

in bad weather) . 
( c) Aircraft in Maintenance Ha ngar. 
(d ) Aircraft being Turned-Around. 
(e) Aircraft being Towed. 
(f) Aircraft at an emergency air strip . 

1 .2 Aircraft In Readiness HBngar 

In t hi s condition it is planned that t he aircraft crew will be 
in telephonic communication with t he gr ound crew or with the 
hanga r c ontrol officer. 

In this condition all electric power is fed to the aircraft a s 
208/115 V, 400 cycle, 3 phase A. C. from stati onary supply. 
Inside the aircraft the required amount of D.C. power is derived 
f r om the transformer-rectifiers and therefore no 28 V D.C. ground 
power supply to the aircraft is required. 

1.3 Aircraft on Flight Line 

In this condit ion the aircraft i s serviceable and only minor 
maintenance and daily inspecti ons will be carried out on it. 
If requir ed, the aircraft may be in the stand-by rea diness con­
dit ion for periods not exceeding 2 houra at a time. 

The aircraft crew will be in telephonic communication with the 
gr ound crew. 

For norma l peace ti me operation, when no urgent scramble is 
necessary, t he only facility required to get a serviceable air­
craft airborne is a means f or starting t he ai r craft's engines 
and a small amount of 28V D.C. electric power prior to engine 
start. This electric power is required for the following 
systems: 

Aircraft interc om AN/AIC-10 
Ai r craft UFF ra dio AN-ARC-34 

nAT 
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1.4 

1.5 

1.6 

Aircraft canopy actuation 
Aircraft low pressure fuel cock 
Aircraft fire detection 
Aircraft fire extingu:ishing 
Aircraft engine ignition 
Starter vehicle control valves via cockpit controL 

The maximum !)Ower reqnired for these sys tems is 50 amps and should 
be derived from ground service in order not to drain the small 
aircraft battery. The starter unit may be carried on a separate 
trailer as distinct from the main ~. c. electric and air condit j on­
ing power truck, for reasons of flexibility of operation. If 
this is going to be the case ·then the D,C, power supply and inter­
com facilities must be incorporated on this trajler. Power supply 
for minor maintenance on tarmac or in flight line shelter will be 
derived from the main power truck. 

Aircraft in Maintenance Hangar 

In this condition the aircraft is unserviceable and major main­
tenance will be carried out. Because of the distance between the 
aircraft cockpit and the tail and engine bay, telephonic intercom 
between aircraft crew and ground crew will be required, using the 
aircraft system. 
In this condition all electric power is fed to the aircraft as 
208/115 V, 400 cycle, 3 phase A,C., the same as in the readiness 
hangar. 

Aircraft being Turned-Around 

In this condition the aircraft crew must be in telephonic inter­
com with the ground crew. All electric power is fed to the air­
craft from the main electric and air conditioning truck as 3 
phase A,C, and no D.C. is required. 

Aircraft being Towed 

In this condition it has been decided by the RCAF that telephonic 
intercom will be required between the aircraft crew and the 
tractor driver. Also audible signal will be sounded into the 
earphones of air crew and driver if the maximum permissible turn­
ing radius is being approached. For intercom and for canopy 
actuation 28 V D, C. power supply is required in order :not to 
drain the small aircraft battery. 

1.7 Aircraft at an Emergency Air Strip 

In this condition it is necessary to start the aicraft engines 
. after refueling. If a separate starter trailer is beipg used aa 
• distinct from the main electric/air conditioning power truck then 

I 
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a supply of 50 amps of 28 V D.C, po1Jer will be required as has 
been explained in para. 1.3. In this coxx:lition telephonic inter­
com between aircraft crew and starter crew will also be required. 

2. 28 VOI T DC POWER SUPPLIES 

2.1 Similar power supplies are used on the engine starter trailer 
and towing tractor installations, These two supplies are re­
quired to supply only the loa ds described in paragraph 1. 3, 1. 6 
and 1. 7. 

2.2 Each power suop1y consists of a 2/4 volt battery cherged by a r en­
e·rator capabl~ of delivering 50 amps at 28 volts. Suitable reverse 
current cut-out relay, voltage regulator, protective breaker, and 
control switch are provided, 

2. 3 Figure 1 shows a block diagram of the supply. 

3, PROPOSED INTERCOHMIBlICAT ION SYSTEM 

3.1 Interohone Connection to Aircraft 

Only the AN/AIC-10 interphone line and its associated return, the 
"audio common", will be brought out from the aircraft for inter­
communication purposes, While this procedure necessitates the use 
of a two-channel audio amplifier for each ground headset, there 
are advantages as outlined below: 

3,1,l Only a single shielded conductor hos to be brought from 
the aircraft jnstead of two shielded pa irs of l eads. 

3,1,2 The interphone linP. is a high-level audio line and therefore 
is much less susceptible to noise pick-up fr om external 
fields. 

3, 1.3 The external amplifiers used may be provided with ga"in 
controls to adjust the audio level to s ui t preva i ling con­
ditions. This is a useful feature as the ambient noise 
level may be extremely high • 

3,1,4 The interphone line may be readily switched externally so 
that the ground crew may commur.ica te wi th the crew of the 
aircraft they are serving; the control offi cer ma y speak 
to all air and ground crew in the shelter; or t he control 
officer may speak with the aircrew and open the ground crew 
lines for purposes of secrecy. Direct switchir.g of .rn/ AIC-
10 headset l ines is not r ecommended, A possible s witching 
arrangement is shown in Figure 6. 
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3.1 Cont'd 

3.1.5 The external amplifier, when used on the towing tractor, 
allows a convenient method of introducing the turn warn­
ing signal. 

3 .2 Amplifiers 

3.2.1 Identical two-channel audio amplifiers will be used for 
all installations. Since interphone amplifiers AM-476/ 
AIC-10 ere unsuitable for the proposed circuits unless 
extensive internal changes were made, it is proposed that 
a special amplifier b_e designed for this purpose. 

3.2.2 One channel of this special amplifier connects the reicro­
phone to the interphone line 'With a gain, of 70 db (maximum). 
The second channel connects the interphone line to the 
headphones. The gain re quired in the second che nr el is 
small as its function is to permit somewhat higher head­
phone volume under diff i cult noise conditions, and to aid 
in the application of the turn warning signal to be des­
cribed later. 

3.2.3 Power sup?lies for the amplifiers wil l be either of the 
vibrator t ype operated from 28 V DC , or a "universal" 28 
V DC - 115 V AC, 400 cycles, may be designed if more con­
venient. 

3.3 Operation 

From an operating point of view, it is desirable that the air craft 
and the ground installation operate in the condition of "hot mic", 
that is, communication is carried on without the use of manually­
operated switches. However, it may be possible that the ambient 
noise level at the ground installation rns y introduce excessive 
noise into the aircraft interphone system, the amount depending 
on the noise-cancelling properties of the microphone, aa well aa 
on the noise level itself. In this case, presa-to-talk switches 
may be used at the ground installations wi th provision to lock 
these closed when the noise problem ia not serious. Three-position 
toggle switches with maintained contact and momentary contact 
positions are proposed. 

3.4 Figure 2 shows a block diagram of the intercommunication system. 
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4. PROPOSED TURN WARNING SIGNAL 

4.1 Microswitches are installed in the drawbar strut of the towing 
tractor and are actuated by a mechanical device on the nose 
wheel assembly when the rr~ximum safe angle of turn is approached. 

4.2 When a microswitch is closed, part of the sienal of the headset 
channel of the ground amplifier is fed back t o the microphone 
channel. This causes a highpitched tone to be heard in all head• 
sets in use. The constants of a network to produce a satisfactory 
tone will be deter□ined experimentally. 

4.3 Figure 3 shows a partial schematic diaeram of the turn warning 
signal. 

5. CABLES AND INTERCO!m ECTJONS 

5.1 Each ground installation is connected to the appropriate points 
of the aircraft electrical and electronics systems by one cable 
terminated with a quick-disconnect plug which mates with the 
corresponding aircraft receptacle. 

5.2 The cables from the main electric ground vehicle, the fixed ground 
power installations in the r eadiness hangar and maintenance hangar, 
and the starter trailer consist of one section each. 

5.3 The cable from the towing tractor is in sections as follows: 

(a) A section between the tractor installation and the drawba r . 

(b) A section installed within t he dr awbar f or mechanical pro• 
tection and additi onal electrical shielding. Thi s section 
has a bra nch to the turn warpjng mi croswitches on the strut. 

( c) A section between the drawbar m:d the aircraft. 

5.4 In Figure 4 are listed t he r equired cable leans and wire sizes for 
the quick-disconnect connector. 

5.5 Figure 5 shows a cording dia gra m for t ~e ground installations. 

6. UHF COMMIBIICATION - rl.EADINESS HANGAR 

It may bee requirement that the cont rol tower he able to communicate 
with the aircraft in the readiness shelter. As t he shieldi ng pr esented 
by the shelter will be relatively compl ete, some means will have to be 
employed to prevent serious attenuation of the UHF signal. It is pro­
posed that a si mple UHF receivin g antenna be l ocated outside the she lter 

DATt 
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in a suitable position to receive the control tower signals. This an­
te nna is connected by coaxial cable to two similar antennas, one of 
which is located close to the tail fin of each of the aircraft inside 
the shelters. These two antennas will re-radiate the UHF signal to the 
aircraft fin antennas . The exact location of the three antenoos would 
be determined by trial. In this manner, direct connection to the 
aircraft is avoided • 
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Communications between: 
Control Officer, Aircrew, 
and Ground-crew. 

Aircrew and Ground-crew. 

Control Officer and 
Aircrew. 

Dy using both switches the Control Officer may communicate with: 

(l) Both aircrew and both ground-crew simultaneously • 
(2) Both aircrew simultaneously. 
(3) Both aircrew and one ground-crew simultaneously. 

SWITCHING ARRANGEMENT - READ !HESS HANGAR 

(One Control Room per two readiness hangars) 

Figure 6 




