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AVRO Aircraft Limited
Mobile Ground Power Equipment - Report L0G/105/8
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1. Remove and destroy the following pages:-

Table of Contents, 2, 6 and 8,
Figs, I & II,

2, Insert in correct numerical sequence the enclosed revised pages:

Table of Contents, 2, 6, 64, 6B and 8,
Figs, I & II,
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Services

The following services shall be supnplied to the aircraft connect-
ions within the environmental conditions laid down in paragraph

3a88

(a) Hot medium pressure air for starting the aircraft'’s turbo

jet engines.

compression ratio Siss )

(Notes A pressure of 50 p.s.i.a. will, however, be

acceptable at sea level conditions.)

minimum flow 110 1b, p. min,

temperature minimum 200°F at -65°F ambient atmosphere,
Under no condition shall the maximum
temperature exceed 650°F

D,C, electric power, when using a separate "starter vehicle"
only, to energize certain asircraft circuits during starting,
potential 28/24V

current 50 amp, max,

A.C. electric power, 3 phase, to energize the aircraft's elect~
rical system,

potential 208/120 V £ 2.5%

frequency 380-420 ¢oPoSe

power 35 KVA max,

Hot medium pressure air for energizing the aircraft's electronie

system, pressurizing fuel tanks and temperature control of

aircraft’s air conditioning system,

pressure L5 pesaige, R 30 pesS.i.gs

minimum flow Q= 45 Yb, po min, = O = 51 lb, p. min.

temperature minimum 150°F at =65°F ambient atmosphere,
Under no condition shall the maximum
temperature exceed 550°F

Cool low pressure eir for air conditioning the aircraft’s cocke-
pit and equipment compartments,

pressure 355 PoSodofs

minimum £1low 100 1b, p. min,

temperature 559F to BOCF

(f) Voice intercom between gir crew and ground crew on vehicle
carrying "starting" equipment,

(g) Distilled water for topping up the aircraft's evaporative cool-
ing unit in the air conditioning system,

If the vehicle is a self=-propelled truck type, it shall be capable

of towing trailers containing additional support equipment, within
the towing capacity of the basic vehicle,

PAGE 2
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Materials used shall be of high quality, suitable for the purpose
and shall, wherever possible, conform to Government Specifications
and Standards, When materials are used that are subject to deter-
ioration when exposed to climatic and environmental conditions
likely to occur during service usage, they shall be adequately 'pro-
tested against such deterioration,

Maintenance

The ground power vehicles shall be designed to be easily maintained
and repaired, Point of routine maintenance shall be easily access=
ible and individual items of equipment on the vehicles shall be
readily replaceable, Overhaul life for components and equipment
shall be at least 1000 hours operation; if gas turbines are proposed,
these will be subject to special consideration,

Environment

The ground power vehicles shall be capable of being started and
operated satisfactorily, by day and night, under all weather condi-
tions encountered from extreme cold climates through to humid, tro-
pical, salty, hot and sandy desert climates and also in any plane
within 15 degrees of the horizontal,

The performance of the equipment will vary considerably with changes
of climatic conditions; some of the services will have to meet the
design requirements under extreme climatic conditions, whilst with
other services some fall off in performance will be acceptable,
Accordingly, the design reguirements laid down in paragraph 2,2 will
have to be satisfied, throughout the overhaul 1ife of the equipment,
within the classifications of temperature, pressure and humidity
listed belows=

Class 1 = Extreme Climatic Conditions

This applies to the A,C, and D,C, electrical supplies and also to

air for cooling the cockpit and equipment compartments, voice intercom
and distilled water referred to in paragraph 2,2 (b), (c), (e), (f)
and (g).

PAGE 6
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Altitude
6

Temperature
of free air (°F)

Barometric Pressure
(in, Hg)

Dew Point
(°F)

Hot
Atmospher

Cold
Atmosphere

Hot
Atmosphere

Cold
Atmospher

Cold
Atmosphere

Hot
Atmosphere

0

130
124
118
192
106

100

29,92
28,93
27,98
27,04
26,14

25,25

29,92
28,57

27032
26,17
25,09
24,05

75 =70
73
70
67
6/,

61

Provison must also be made for enclosed air temperatures, due

to solar radiation, of up to 160°F,

" Class 2

Normal Operational Climstic Extremes

This applies to the medium pressure air supply for starting the engines and
for energising the aircraft’s electronic system, etc, referred to in parsa.
2,2 (a) and (d).

Altitude
.

_of free

Temperature

air (°F)

Barometric Pressure
(in, Hg)

Dew Point

Hot
Atmosphere

Cold
Atmosphere

Hot
Atmosphere

Cold

Atmosphere

Hot
Atmosphere

(°F)
Cold J

Atmospher

In the event of an ambient temperature of -65°F being experienced
the delivery temperatures of the air supplies for engine starting
and energising the electronic system shall not fall below 200°F

and 150°F respectively,

110

108

100

97.5
95

28,93

27,98

27,04
26,14

25025

|
|

29,92
28,57
27,32
26,17
25,09
24,05

75 =65
G
68
64,
61

58
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From perusal of the foregoing, it will be seen that an increase in
engine starting time would be acceptable in the extreme hot climatic
conditions indicated in Class 1, The supply of air for the turbo-
generator would, however, be maintained as, in the same circumstances,
there would be no demand for hot air in the air conditioning system.

Due consideration must be given toz-=

(a) The ingress of driving snow, moisture and sand on to switchgear,
control panels and other items of equipment,

(b) The pessibility of snow and freezing rain striking exhaust pipes
and other hot spots; melting and subsequently freezing,

(c) That the fasteners on panels which have to be removed in service
and the controls can be operated by personnel wearing heavy
arctic clothing,

(d) Routing the fuel lines so as to avoid vapour locks in extremely
hot weather,

(e) The effect of climatic extremes on lubrication and cooling
systems,

Radio Interference

The entire power system shall be designed so as to minimize radio
interference,

Instrumentation and Protection

Adequate instrumentation and protection for all the power supply
equipment shall be incorporated.

Provision shall be made for the electrical grounding of all vehicles.

A fire extinguisher must be installed in a readily accessible pos-
ition on each vehicle,

4., TECHNICAL REQUIREMENTS

4.l Services

The services which this mobile ground power equipment shall perform
are as followss

(a) Supply of hot medium pressure air, for starting the aircraft
gas=turbine jet engines by means of an aircraft air-turbine
geared to the high pressure compressor of each engine,

PAGE 6B
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power to the control valve on the ground vehicle, which must then
close and cut off the air supply to that engine starter turbine,

The required pressure, temperature and flow to start one engine is
tabulated in Fig, I, The duration of the starting cycle for one
engine, with this mobile ground equipment, shall be a maximum of
30 seconds at sea level; under the most adverse conditions at 5000
ft., however; a starting time of 40 seconds would be acceptable,
This ground equipment need not be capable of starting the two air-
craft engines simultaneously.

Should a heated and insulated air storage bottle be contemplated

for supplying the star%ing air;, then this bottle should be of suffi-
cient capacity to permit a total of 4 engine starting cycles and
means should be incorperated on the vehicle to re-charge the bottle
in 15 minutes,

Unless it can be proven to be simpler and cheaper to use such an

air bottle arrangement, a compressor supply of the required flow of
hot.pressure air is favoured, In order to meet Turn-around and
Stand-by requirements it shall be possible to start the aircraft
engines at a moments notice, i,e. the air supply shall be available
immediately simply by pressing the aircraft starter button actuating
the contrel valves in the ground unit,

Before and during the starting operation, voice intercommunication
is desired between the occupant of the aircraft cockpit and the
ground crew, For this purpose the aircraft’s AN-AIC1O intercom set
will be used, The electric circuit wires for an amplifier on the
ground unit must be coupled to the aircraft by means of the same
automatic quick release coupling used for the starter control wires,
Power for the amplifier shall be derived from a generator-battery
set on the vehicle,

The electric wires required for these circuits are as followss

2 starter valve control wires;, size AN16

1 starter ground wire, size AN8

2 intercom wires;, i.e, interphone, size
audio common, AN20 SSCJ

The electric current for these circuits will be drived from the
aircraft’s electrical system which in turn must be energized from
the ground power equipment as will be explained in the following
paragraphs, 4.3 and 4.4,

PAGE 8
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1, INTRCDUCTION

1,1 Purpose of Report

This report describes the general requirements for mobile ground
pover equipment to provide field support for a two engined inter=
ceptor aircraft designed by AVRO Aircraft Itd. Its purpose is to
provide sufficient information to submit engineering proposals for
such equipment,

Engineering Proposals

Engineering proposals should contain sufficient informstion to
enable AVRO Aircraft Ltd. to perform comparative evaluation studies,
The following minimum information will be necessary on the proposed
unit(s)s

(1) Detailed technical description, data and preliminary general
arrangement drawings showing main dimensions of equipment
and vehicles,

(2) Estimated Costs, i.e. development cost, unit cost, operating
cost;, overhaul cost,

(3) Estimated rates of delivery,

(4) Proposed production facilities in Canada,

2., SUMMARY
2.1 Vehicles
Two basic configurations are possible:
(2) All services combined in one vehicle,

(b) A.C. electric/pneumstic/air-conditioning services in one
vehicle and pneumatic engine starting/intercom services in
another vehicle,

The choice will be determined after evalustion of the following
parameterss

Flexibility of operations
size;, weight and manoeuvreability of vehicles
reliability and overhaul life

‘ costs,

The vehicles may be either trailers or self-propelled, dépending
upon their gross weight,

CONF IDENT IAL PAGE 1

FORM 1749 A




10G/105/8

2.2 Services
The following services shall be supplied to the aircraft:

(a) Hot medium pressure air for starting the aircraft's turbo
jet engines,

pressure 458 DeBeilntie

flow 110 1b. p. min,

temperature 200°F at =65°F ambient atmosphere
5009F at 100CF ambient a@tmosphere

D.C. electric power, when using a separate "starter vehicle®
only, to energize certain alrcraft circuits during starting.

potential 28/24 V
current 50 amp, max,

A,C, electric power, 3 phase;, to energize the aircraft's
electrical system.

potential 208/120 V £ 2,5%
frequency 380=420 copoSe
power 30 KVA max,

Hot medium pressure air for energizing the aircraft’s electronic
system, pressurizing fuel tanks and temperature control of
aircraft's air conditioning system.,

pressure 45 poSeicge

flow O - 45 1lb, p, min,

temperature 2000F at =650F ambient atmosphere
500°F at 10OCF ambient atmosphere

Cool low pressure air for air conditioning the aircraft's cock-
pit and equipment compartments.

pressure S5t leRe
flow 95 1b, p. min.
temperature 550F to 80OF

(f) Voice intercom between air crew and ground crew on vehicle
carrying "starting" equipment,

(g) Distilled water for topping up the aircraft's evaporative
cooling unit in the air conditioning system.,

If the vehicle is & self-propelled truck type, it shall be capable

. of towing trailers containing additional support equipment, within
the towing capascity of the basic vehicle,

CONFIDENTIAL
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2.3 Configuration

AVRO Aircraft Ltd. does not intend;, at this stage, to specify the
configuration, type of prime mover; compressors and other related
equipment or constructional details of the vehicles, but rather

to describe the operational and technical requirements for this
equipment and allow the optimum configuration etc, to be derived
from this information by evaluation of technical suitability, pro=
curability and cost. Engineering proposals should consider the two
basic configurations referred to in para, 2,1, listing their advan-
tages and disadvantages.

3. OPERATIONAL REQUIREMENTS

3.1 Scope

This mobile ground power equipment is intended to support those
squadron airplanes which are considered serviceable and which are
located on the tarmac apron or at the end of the runway, It is

not intended to be normally used on those airplanes which are housed
inside maintenance hangars or readiness shelters, ground power equip-
ment for which will be stationary and driven from electric mains,

The purposes for which the mobile ground power equipment will be
used ares

(a) Daily inspections and minor maintenance in the open,

(b) Turn-around of aircraft returning from a sortie followed by
immediate take=off on an intercept mission,

(c) Engine starting for normal training flights,

(d) Stand-by condition prior to intercept mission; airplanes not
in readiness shelters,

(e) To cater for special conditions when no electric mains power
is available,

3.1.1 Daily Inspections and Minor Maintenance

This comprises check=-outs and minor trouble shooting of the
various aircraft systems requiring electric and pneumatic power
and air conditioning and may occasionally require the starting
or turning over of the aircraft engines,

CONFIDENTIAL
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Turn-arounds

During this operation, after the aircraft engines have been
switched off, electric and pneumatic power and air conditioning
are required in order to perform various servicing operations
and in order to keep the electronic systems warmed up., Subse=
quently the aircraft engines must be started up, during which
period the sbove services may not be interrupted

Engine Starting

During normsl peace time operations such as training flights
where no urgent operational scramble is necessary, the only
pre=flight support required is the ability to start the aircraft
engines, This also applies when the airplane must take=off from
an emergency landing strip for return to base,

Stand-by in the open

Under certain tactical conditions it may be necessary to have all
serviceable sirplanes standing=by, in addit: i=
ness shelters, for immediate take=off on i £

this condition the aircraft requires elec

and air conditioning and facilities to st

sequence at a moments notice, It is important t ob

not possible to interrupt the air conditioning and the electric
and preumatic power supply during the engine starting period., The
ground equipment shall be capable of supporting the aircraft in
this condition for a continuous period of at least 2 hours,

Special Conditions

These may arise when the airplane is temporarily located at an
airfield which does not have the stationary support equipment of
the home base, or when there occurs a serious breskdown of the
stationary power facilities at the home base,

3.2 Handling and Operating

To facilitate ease of handling, this mobile ground power equipment
shall be self contained and easily manoceuvreable around parked
aircraft and it shall be required to service aircraft which may

be dispersed over a fairly large area at the air base, Whether this
equipment shall be self-propelled or not; depends on the gross weight
of the.vehicle; the following table gives an indication as to what
may tentatively be considered satisfactory at the present time.

CON IDENTIAL
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iicle gross weight

up to 1000 1b, - vehicle may be a trailer,
1000 to 1600 1b, vehicle may be a traile
inﬂorporaﬁe self=-propel
to facilitate noeuvring a
srvrgx? while being steered
the tow bs
1600 1b, and greater - veh{”;e shall be of the
proepelled by internal
with adequate transm
fulfill its p

The vehicle shall be designed to make operati

and convenient for personnel wearing arctic ¢

level shall be kept down as much as peﬁsxb;e and exhaus
shall be directed vertically upward

Roading

The ground power vehicle shall be capable of o i
runways or improved roads and on pierce plank under ti
mental conditions stated in para, 3.8,

not a requirement thet
are uapdble of towing the airy I X 1
a standard pintle be installed on the ir of the
be able to tow trailers, containing additional supp
within the towing capa;luy of the basic vehi I
shall have a rear pintle so that the unit
a towing train,

Air Transportability

If a separate "starting"
portable and the air condit]
transportable, if pu\stblw
which includes facilitie
able, The maximum dimens
equipment shall be such th

For cargoe loading instructions
RCAF,

Construction

. The ground power vehicles
withstand the st Aa*na
dent to shipping,

CONFIDENTIAL
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Materiale used shall be of high guality, e e
and shall, wherever possible, conform to Government Specifications
and Standards, When materials are used that are subject to deter-
ioration when exposed to climatic and environmental conditions
likely to occur during service usage, they shall be adequately pro-
tected against such deterioration,

Maintenance

The ground power vehicles ghall be designed to be easily maintained
and repaired, Point of routine maintenance shall be easily access=
ible and individual items of equipment on the vehicles shall be
readily replaceable, Overhsul life for components and equipment
chall be at leagt 1C00 hours operationg if gas turbines are proposed;
thege will be subject to special consideration,

Environment

The ground power vehicles ghall be capable of being started and
satisfactorily operated by day and night under all weather conditions
encountered in extreme cold climates of -65% to humid, tropical
salty and hot, sandy desert climates of 130°F free air temperature
and 160°F enclosed air temperature and at altitudes from sea level
to 5000 ft. and in any plane within 15 degrees of horizontal,

Radio Interference

The entire power system shall be designed so as to m
interference,

Anstrumentation and Protection
Adequate instrumentation and protection for all the power supply
equipment shall be incorporated.

TECHNICAL REQUIREMENTS

4.l Services

The services which this mobile ground power equipment shall perf
are as followss

(a) Supply of hot medium pressure air, for starting the air
gas=turbine jet engines by means of an ai t
geared to the high pregsure compregsor of each engins,

CONFIDENTJAL
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Supply of direct current electrical power to energize certa
circuits in the aircraft during engine starting if the a.c.
ground power supply is not available, when using s separate
engine starting vehicle,

Supply of alternating current, three phase; electrical power
to energize the aircraft's electrical system,

Supply of hot medium pressure eir, for energizing the aircrafi's
electronic systems by means of an air-turbine driven generstior
in the aircraft end for pressurizing the aircraft’s fuel tanks
end for temperature control of the aircraft’s =2ir conditioning
system by means of automatically controlled mixing with thes

Supply of cool low pressure air; for keeping the aircraft's
cockpit and equipment “ompar“rments within alliowable temperature
ranges,

Voice intercom between air crew end ground

Supply of distilled water for topping up the
ative cooling unit in the sir conditioning system

Towing of other support equipment trolleys.

For purpose of clarity, services (a), (b) and (f)

(d) and (e) are shown separately in Figures I and

On these sketches are also listed the minimum elect

power requirements, Hydraulic and hlgh pressure air services
aircraft are not required from this equipment, description
each service follows,

Engine Starting

Refer to Fig, I, It will be seen that the

air-turbine engine starterzs, Engine startir ¢

controlled by the occupant of the aircraft cockpi re will be
no starter control valves mounted in the aircraft and the starting
cycle must therefore be controlled by means of electrical :
valves on the ground power vehicle, The electric control wires fo
these valves must be coupled to the aircraft by means of an auto-
matic quick releasse coupling and the circuit must be so arranged that
by pressing one of the starter buttons in the pilot >
appropriate control valve opens and permits the flow

corresponding engine starter turbine, After engine "light-

vhen an appropriate engine speed is reached, a centrifugal switch,

. mounted in the staerter turbine; opems &and cuts off the electr

CONFIDENTIAL
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power to the control valve on the ground vehicle, which must then
close and cut off the air supply to that engine starter turbine,

The required pressure, temperature and flew to start one engine
tabulated in Fig, I. The duration of the starting f
engine, with this mobile ground equipment, shall be

maximum, This ground eguipment need not be capable of

two alrcraft engines simultaneously

Should a heated and insulated air storage bottle be contemplated

for supplying the starting air, then this bottle should be of suffi-
cient capacity to permit a total of 3 engine starting cycles and
means should be incorporated on the vehicle to re-charge the bottle
ih 15 minutes,

Unless it can be proven to be simpler and cheaper to use such an

air bottle arrangement, a compressor supplj 1e¢ Tequired flow of
hot pressure air is favoured, In order to meet Turn-eround and
Stand=by requirements it shall be possible to **aif the aireraft
engines at a moments notice, i.e., the air supply shall be available
immediately simply by pressing the aircraft starter button actuating
the control valves in the ground unit,

Before and during the starting operation, voice intercommunica

is desired between the occupant of the sircraft cockpit and the
ground crew, For this purpose the aircrafi’s AN-AICLO intercom set
will be used. The electric circuit wires for an aan i*e* on the
ground unit must be coupled to the aircraft by means of e same
automatic quick release coupling used for the >

Power for the amplifier shall be derived from a

set on the vehicle,

The electric wires required for these circuits are as follows:

starter valve control wires, size AN16
starter ground wire, size AN8
intercom wires, i,e. interphone, size
audiocommo
UHF Sidetone
Shield Ground,

The electric current for these circuits will be derived from the

aircraft’s electrical system which in turn must be snergized from
the ground power equipment as will be explained in the following

paragraphs, 4.3 and 4e4.
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From the foregoing it will be appreciated that there are
of 3 couplings to the aircraft, namely:

Two air hoses from the control valve outlets on the ground unit
to the lanyard operated automatic disconmect couplings on the air=
craft, under each of the engines and one electrical ceble also
connected to the aircraft by mesns of a lanyard operated automatic
disconnect coupling,

The 2 air hoses shell be flexible and in 2 lengths of 20 ft, fer

eachy they shall be provided with "Wiggins™ type 3 imch dia, coupling
nozzleg for connection to the aircraft, ground unit and between

hoses, The make of quick disconmect alrcraft couplinmg for the 40

ft, electrical cable has not been decided upon yet; it will be design-
ed according to a specification to be issued by AVRO Aircraft Ltd.

in the near future; refer also to next paragraph.

D.C, Electric Power Supply

If for ressons of economy and flexibility of usage a separate starter
vehicle is decided upon, in order to cster for operational ﬁﬁ“%lﬁrﬁ
where ‘engine starting only is required (refer paras. 3. 1,3 and 3,5
then it becomes necessary to supply a small amount of 24/28 volt
current to the aircraft to prevent using the aircraft battery on

ground,

The circuits which this d.c. power might be required to energize
therefore as followss

starter control valves
aircraft ignition system
aircraft engine fire detecti
aircraft engine fire ingu
aircraft low pressure
gireraft/ground inte
aircraft canopy ax*u&?W

The total load for all these services is of the

Hence, to cater for this particular i;wﬁsz;a

ment, 1 extra electric power e, s8iz

AN169 shall be required, in order to conne

battery on the starter-vehicle to the aiz

already available, see para# 3.2, A reverse cu

meter and voltage regulator is required on the grou

These d.c., power wires shall be coupled to the aﬁ

of the same sutomatic quick release coupli

control and intercom wires, Since, it | to allow for one
. spare contact in the plug of this coupling, we shall require a plug

with 10 pins,
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guick disconnect coupling to the aivcraft shall be in accordance
with & specificstion to oe issued by AVRO Aircrsft Ltd, This
automatic disconnect coupling will be lanyard operated,

Cool Low Preszure Air Sunply

hefer to Fig. II. Components of the main electrical system end
of the electronics systems are locsted in & number of enclosed com=
partments which sre normally sir conditioned in flight and which
must be held within certain temperature limits whilst operating
from a grourd power unit. The aircraft cockpit must of course also
be air conditioned during the Stand-by condition,
In order to do this, the ground power eguipment shall supply low
pressure cool air to the cold leg of the sireraft sir conditioning
stem, down stream of the aircraft refrigeration unit. Before
entering the cockpit and the various equipment bays, appropriate
amounts of hot air (see para. 4.5) will be mixed with this cool air
supply, the smounts depending of course on ambient temperature con=-
ditioms, This is dune by means of the normel tempersture control
valves in the aircraft’s air conditioning system and is therefore
entirely asutomatic,

The flow demand 'for this cool air is continuous and coes not
fluctuate, This air shall slso be free of oill or any form of con-
tamination,

A flexible air hose made in 2 lengths of 20 ft, each shall be pro=
vided; to be fitted with 3,5 inch dia, coupling nozzles for con-

nection to the aircraft, ground unit and between hoses, The auto=
metic quick disconnect coupling to the aircraft shall be in accord-

ance with a specification to be issued by AVRO Aircraft Ltd, This
eautomatic disconnect coupling, will be lanyerd operated,

Intercommunication Cockpit/Ground

This hes already been discussed in para. 4.2. Briefly, intercom
equipment will be required on ground power vehicles containing
starter equipment. This equipment shall nsist of an eudio ampli-
fier powered from a source on the vehic head phone, microphone

and jeck and an optional PTT switch,

The 4 electric wires necesgsary, shall be incorporated in the same
cable which houses the sterter control wires end possibly the d.c,
ground supply wires, This cable shall have a special zutomatic
quick disconnect coupling for connection to the aircraft, in accord-
ance with & specification to be issued by AVRO Aircraft Ltd
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The aircreft's air conditioning system incorporates by necessity

a heat exchanger whereby hest i ctracted from the supply air, in
certain flight conditions, by s of t evapcration of water,

This water is contained in a so-= ed "freezable boiler" in the
aircraft. The capacity of the boiler 125 1b, of weter. This
boiler will require topping up during Turn-srounds, Daily Inspections
and prior to Stand=by conditions,.

It is desired to carry a supply of distilled water in an insulated
and heated tank on the ground power vehicle which carries the other
ir conditioning equiopnm

The get this water tc the a2ircraft under arctic
climatic conditions, The filling aperture on the aircraft is
presently planned to be located on the top of the fuselage aft of
the canopy and undernesth the dorsal fairing. It is planned to

have a dip=stick suitably calibrated to measure the amount of either
water or ice remaining in the beiler, by mesns of insertion of this
dip-stick into the filling aperture and pipe, When the dip-stick

reads a "low" level of either water or ice, water must be poured into
this 2" diameter pipe,

Water could of course be pumped from the ground supply tank to the
filling aperture by means of a hend=pump and hose; however this
raises the problem of freezing of this water in a 20 ft. long hose
at temperatures of =65°F, unless a specially heated hose and nozzle
is developed. A simpler way, which is also less likely to develop
trouble; may be to have a man fill a 2 gallon insuleted speclal can
with hot water from the supply tenk on the vehicle and have him
carry this 20 1b, of water up the steps of the cockpit entry struc-
ture and then pour it into the aircraft.

It is suggested that the capacity of the heated and insulated water
tank on the ground vehicle be 150 1b, of useable water,

Towing

Refer to paragraph 3.4.

Conclusion

From the foregoing it will be appreciated that the supply of electrie-,
and pneumatic/electronic=power and conditioned air are linked together,
insomuch thet it is not possible to supply one without the other,

. These services, plus the supply of distilled water, must therefore be
combined on one ground power vehicle,
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The services for engine starting end ground intercom sre linked
together but these are not directly related to the other services.
As stated in paras. 3.1.2 and 3.1.4,during conditions of turn-
around and stend-by, none of the other services-shall be interrupted
during the starting cycle., However, during normsl peace time oper-
ations the only pre-flight support necessary to get aircraft into
the air are fecilities to start the aircraft engines.

It may be concluded therefore that there are two basic configura-
tions possible:

{(a) All services combined in one vehicle,

(b) Electric/pneumstic/conditioning services in one vehicle and
starting/intercom services in another vehicle,

The choice will be determined after eveluation of the following
parameterss
Flexibility of operations
gize, weight and manceuvreability of vehicles
reliability and overhaul life
costs,

Regarding the a.c. electric power supply (see parag4214)p the
following should be noteds

Peak load of 30 KVA will only occur for short durations during
maintenance operations. During these operations it is not necess-
ary to simultaneously supply the electronic system with pneumatic
power, As stated In para., 4.4, the a.c. electricael power required
simultaneously with full pneumatic power end sir conditioning is
15 KVA;, during Turn-asround operations, In short, it is not abso-
lutely necessary that the ground vehicle should be capable of pro-
viding both maximum air supply and peask a.c, electrical power et
the seme time,

When estimating the required sizes of prime-movers for the ground
equipment, it should be borne in mind that the power requirements
tebulated in Figs, I and II are minimum values, which shall be
availeble at the sireraft couplings,
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