PHASE 5

UTILITY SYSTEM
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Heat and Ventilation System Installation
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- HEAT AND "E'[ITILA'[‘ LON SYSTEH INGTALLATION

End Assembly

Duct. Agsembly - cabin ro]d air LH and RH
Outlet Tnstallation - cold air duct

Cap Agssembly - cold air plustic
Gasket ‘= cold ailr outlet

Box Assembly - cold air valve

Control - cold air valve

Duct - cold air ‘

Flange Assembly - co]d air wnlet RH and LH

Duct Assenmbly - cabin exhaust

Duct Asaemblv - cabin exhaust

Vent - cabin exhaust

Ventilator assenbly

Sereen .

Duct, -'asfronome defroster lover
Duct - astrodome defroster centre
Duct - astrodome.defroster upper
Handle - astrodeme defroster valve
Plate Assembly - cabin heat diffuser LH
Yhaft - astrodome neat valve
Diffuser Assembly - cubin heat LH
Valve - astrodome

Housing assembly - dstrodome heat valve
Diffuser - cabin heat RH -

Valve Assembly - cabin air

Valve - cabin air

Bushing

Fod push - cabin he¢+er va]ve :
bontrol assembly - cabin heoter valve
Bushing

| Diaphragn

Yalve gssembly - cockﬁlf air LI and RH
Valve - cockoit air LH &nd R

Cover Assembly - cockpit air valve top
Cover Assenbly -~ cockpit air valve bottom
Control - cockoit air valve

Scoop - cockoit cold air LH and RH

Outlet Assembly - windshield defroster LIl and RH
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UTILITY SYSTEMS - EXPEDITOR AIRCRAFT

Gensral Information

This part covers the maintenace, trouble shooting, and repair of
utility systems used for ths domfort and safety of the airoraft occupants,
or systems instaled for operation under specific sonditions. The
systems covered in this section are heating, ventilating, de-ioing,
fire extinguisher, fire detection and windshield wiper.

Hsating System

. The heating system is desizned to operate eificiently through a
wide temperature rangs. Heat for ths cabin and pilots compartment is
derived from intensifier tubs:s inserted in the exhaust stack on each
eng ine.  Fresh air flows throu h an intake port into the intensifier
Tube where it is hsated. A two outlet control valve is located at the
discharge end of each intensifier tube. They are actuated by the cabin
hsat controls on the control pedestal. The control valves route the
hsated air into the cabin and pilots compartment, or overboard, depending

on the position of the cabin heat coubrols, Individual temparature
controls ars installed at the pilots and co-pilots air ports. Ileatzd
air for windshield defrosting is routed through extensions .of the
conductor tubes under the pilots compartment floorboards. A duct
running from the lsft cabin heat inlet up to the side wall and forward
on the overhead to the astrodome, routes the heated air for astrodome
defrosting, An on-off control is mounted in the oabin heat inlet,

v »Intensifier‘Tubsi

- Intensifier tubes of corrosion-resistant stesl are located in tie
sxhaust stack of sach engine. They connect &t their foreard ends to an
air inlet located in the engine baiflss. The intensifier tubes are
dimpled to provide grsater heat transfer.

NOTEs To allow for expansion clearapnce ensure a minimum of
9/32 of an inch exisgts betweesn ths end of the intensifisr tube extension
of the tail pips and the heater control box.

Hot Air Control Valve

The hot air control yalves are attached to the aft end of sach
intensifier tube. The valve consists of an inlet, two outlets and a
by pass opening to discharge the hot air when heat is not required,
Controls for the hot air valves are located on the lower part of the
pilots control pedsstal, '
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UTILITY SYSTEMS - EiPEDITOR AIRCRAFT
GEZNERAL INFO?mATION CONT'D

dinor Repair a‘nd l"‘artl Replacement

iinor repairs and parts replacement will consist of replacomant
of the ontlre valve assembly.

, Adjustm nts

- Unscres control housing nut from valve castln If valve was not
going %o the full hot position, turn control housing nut up the hou81ng
and screw nut back into valve. If valve does not ahut off hot air, turn
aut down on control housing of few turns and reinstall in valve. Safety
the nut.

NOTE: Adjust control so thsre will be F inch spring
back of the control handle when relsased, to ensure
positive closing of the valve,

Ventilating System

Cold air inlets ars provid2d at four places, onein the leading
edge of euch centre s=ction wing, and on® sach on the lowsr outboard
side of the fuselage under the pilots and cc-pilots floorboards. Air
. entering the centre section wing inlets is routed through conductor
tubes of neoprene and glass fibre construction to a distributor box
on esach side of the fuselags. 4 valve in each distributor regulatss
the amount of cold air that flows from the boxes into the cabin air
ducts. Individually controlled outlets installed in the cabin air
duct above each seat are regulated by the passengers.
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Figure 80, De-icer System Installation
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DE-ICOR SVST@M THOTALLATION

Tube Assenbly
Tube Assembly
Tube Assembly
Tube Assembly
Tube Assembly
Tube Assembly
Valve - check
llose

Tube Assembly

outer wing de-icer Ll
outer wing de-icer RU
outer wing de-icer
inboard wing de-icer
left wing tip hoot

de-icer system

left nacelle pressure

Tube Assemblv - left nacelle pressure

Hose - wing boot connector

Tube Asnembly - de-icer valwe vent line

Valve - check

Tube - vent

Tube Assembly - oil separator vent

Separator - oil

Valve assembly - de-icer distributor

Control Assembly - de-icer valve

Valve - check



aNTI and De=Icing Systems

Jeorimsatal Bffects of Ige

(a) Reduces asrodynamic efficiency of the lifting surfaces.

(b) Causes excessive drag,

(e) Increasses vibration and reduces thrust of propellors,

(a) Lowars sngine performace (due to roducad air supply to the
cdrburetor)

(e) Rsduction of control and stability of the aircraft,
(f) Poor visibility.

Types of Ics,

(a)  kime Ice, Formed from large moisture. pdrtlcles wqﬂn the
- . temperature is near 32 deg. . It has & rough porous siurface

and usually forms on the leading edges of the asrofoils, I%
therefors dlstorts the llftlng surfacas cau31ng a@rodynamlc
1n31f1c19ncy0 3

(v) GLAZW OR CLEAR ICE Formnd from small drops of moisture at low

temperaturss. It is clear, quite smooth and adheres to large surfaces.

This rapldly 1noreases th~ weight of tne azrcrafta

¢) Rime brost Formed from very, nall drops at low temperatures.,
v
It adnsres to all surfaces th raby alters the handling character-
istics of the aircraft near stalling spesds. :

PKEVENTION ANTI=ICING

(a) Heat Using the exhaust or engine heat piped to the roqulred
arsas, isating by electric wires may also bs usesd,

(v) CHEMICAL = Liquid in the form of glycol or aloohol which lowers
the freezing point of water may be ussd. It can be pumped to
the leading edgss of asrofoils or sprayed against windshislds, etc.

REMOvaL (DB=ICIHG)

(a) Heat Us=d as mentionsd above,

(b) DISTORTICN At present this is the mat common method employsd
and & unit of this type is the "Goodrich De=Icar,"

The Goodrich De=Icer

A pump supplies compressed air through & distributor valve to a
namber of cells within rubber boots that are mounted on leading sdges
of various aerofoils (malnplanesg smpe naaga) and sometimes other



Anti-Icing System



components, These cells are expanded by the compressed air, crack the
dce, and the airflow carries the ice away. The cells are deflated,
-(#xhausted to atmosphere) through the distributor valve. Whsa the de-icer
‘48 "off" the air supply is by-passed through ‘the distributor valye

46 atmosphers for their comfort.. The fuselage inlets route the air
$hrough short conductor tubes to the pilets and co-pilots individual

Air ports. |

Diaphragm type valves are ihstalsd»in sach distributer box %0
gontrol the flow of cold air. They are operatsd by controls mounted
on bulkhead & beshind the pilots and co-pilots seat.

Pold Air Ducts . L L oL ewmicp Fowg

' Qutisde air is distributed in the cabin from ducts exiendin~ fore
‘and aft along the ocurved corner formed by the overhead and sidewalls.
Construoted of formed aluminum shest these horizontal :ducts Gonneot
with vertical ducts at distributor boxes just aft of bulkhead 5,

' cabiﬁ.iir Exhaust

The cabin air exheust system consists of two form d aluminum
sheet ducts riveted to the ocabin ceiling., Onthe lower.side of each
duet is an adjustable opaning forthe exhsust air to pass gut of the
oabin. On the upper side of esoh duct is an .opening in the gutside
skin.. Low pressure behind thedischarge covers pulls air oub of the
odbin, ' :

AntivIcer Tank

. An anti-ioer tenk with & oapacity of 2.5 Imperial (3 US)
gallons, is located just behind the pilots seat on the deck, It
is sepviced from the pilots compartment. They should be checked
and f£illed before emch flight during winter operations and before
a1l other flights on whioh propellor icing might bte encountered.

| g!eroggg;éygtum,'

- De-Icer bogts are mounted on the lsading edges of wings and
horizontal stabilizer. The boots are inflated hy air presswe frem ¢
the exhaust side of theengine driven vécuum pumps. Air lines run
from the pumps to oil separators located in eacﬁ engine aoccessory
compartment. From the oll separator in each engins section, lines
rur to & three way valve., From the three way valve the air is
routed through the de~icing system oil separator to the distributor,
Woen the de-ioidg system is used, the wicuum pump exhaust 48
discharged dipeobly inbo the system, when not is use, i% is
directesd overbonrd by & venb lins. The three way velve diresting
the vaouum pump discherge i# opersated by & push~pull aontrel.
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Fire Extinguisher System Installation
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FIRE EXTINGUISHER SYSTuM INSTALLATION

Tube Agsembly - nacelle fire extinguisher LH

Tute Asgsembly - root rib'fire‘extinguisher IH

-Tube Asgembly - fuselage dischargé LH

Tube Assembly - fuselage discharge RH

Tube Assembly - root rib fire extinguisher R
Tube Assembly- nacelle Tire extinguisher RH -
Panel - control

Tube Assembly - cable discharge lover

Pulley

Tube Assembly - cable discharge upper

Tube Assembly - discharge bottle to valve
Cylinder and valve assembly

Tube Assemblj‘- overboard discharge
Indicator

Support Assembly - cylinder

Tube Assembly - extinguisher discharge fire LH

Tube Assembly - extinguisher discharge fire RH

Tube Assembly = extinguisher discharge carburettor

Hose Assembly
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Engine Fire Extinguisher Selector Valve and
Release Handle

Hand Fire Extinguisher
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Boots ars inflated in four stages oncs avary 40 ssconds by rotation
of a distributor valve., All de-icer boots are inflated and defl ted
once sach revolution, A przssure relief is incorporatsd im ths oil
separator in the left nacells, :

Minor Repairs and Parts Replacement

Refsr to E 15-80-2C Desoription and saintenance Instrustions.
De=Icsr Shoes.

Tasting
When testing the de-ioer system, oheok allconnections for le aks

and oheck boots for tears and leaks, With engine running se$ opsrating
‘pressurs at 74 PSI. Nots the inflation oycle of boots to ses if all
are opsrating properly. The oycle of de~-icer boots when inflate and
defla te once over 40 seconds,

CAUTIONs Do not exoeed ten pounds pressure at any time

in the de-icer boots.

Adjuctmsnts

' The operating pressure for the de-ieing system is not less
than 7 PSI and not more than 8 P31 adjustment is made at the oil
separator.

FI-E EXTING'ISHER SYSTEM - BXPIDITOR (3afety Equipment)

Bngine Fire Extinguisher

4ne engine fire extinguisher equipment is installed to

discharge C02 into each engine accessory compartment. Thesupply

oylinder and valve assembly are located forward of the.oco-pilots
rudder psdals., A control pansl consisting of sa engine sslector
valve and a releass handle, is loocated at tho base of the pilots
control pedestal. A line runs from the supply oylinder %o the
engine seleotor valve and from the valve to sach engine compartment
A line sxtends from the oylindsr to a safety plug outlst on the lower
side of the fuselage bslow the oylindsr to a safety plug outlet on
the lowsr side of tisc fusslage below the cylindsar. Therelease handle
on ths oontrol pedestal is connsoted by & flexible cable to a valve
on this oylinder.

CAUTIONS ‘“hen removing engine fire extinguisher extreme ocare siould
De taken in removing the relsase oable from & full bottle to prevent

accidental discharye. :
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Windshield Wiper Installation

Motor assenbly

Clamp .

Drive Assembly

Converter assembly ,

Bracket - converter support

30lt - aircraft no 10-32 x % inch
3racket - main windshield wiper mouting
Bolt - ajireraft no 10-32 x ¥ inch

Bolt - aircralt no 10-32 x * incn
Bracket - windshield wiper unit forwerd
Bracket - windshield wiper unit aft

Unit assembly - 2

.Seal

Control assembly

Plate assembly LH and RH

Gasket :

Arm Assembly - drive

Rod hssembly - Tie

Blade and holder assembly LH and RH

'Switch - windshield wiper

Breaker - circuit
Bar - bus
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dinor Repairs and Farts Replaceunsnt

Servige-ofhar than replacement of empty botiles should not be attempted,

Jand Fire Extinguishers .

tand fire extiaguishers, type A=20 are mounted just ingside ti»
cabin door balow ths baggags compartment door and at the entrance to
the pilots scompartment. .3dpring olips hold siw extinguishers in plioce
roady for imasdiate use, 3T models incorporats the hand extinguishsr
andsr ths co-pilots ssat,

WINDSAISLD WIPSR SYSTEM - BXPEDITOR

The windshield wiper mschanism is installsd imside the noss

vaggage compartment on the overhsad between bulkheud 2 & 3. 4n
els otrical motor is couplsd to & converter by & flexibls shaft,

The converter cnanges the rotary motion of the elzstrie motor teo

an oscillating motion. BExtending outboard from the oonverter are
two [loxible sablss encased in rizid housings. The ends of these

cables ars attachsd to tnes actuating snafts. The aotuating shafts
ars provided witn splined snds so the position of thes wiper blades
in vslation to the windshield may bs altsred. 4An aligning rod is
also provided so theproper position of tne wiper hlade oan bs maintained.

WTNDSLIELD WIPER :OTOR

'The windshisld wipsr motor is & two speed, 24 volt, 1/% hp
motor, controllsd from the pilots compurtment.

MINOR nBPaIR AND PaRTS REPLaCSMSNT

The minimum brush length is 3/8 inch, Brushes smould be
replaced when the room to this measuremeant. The commutator should
be kept clean. '

Converter, Actuating Rods, and Aligning Rods,

- dim v o

The convertsr is oounsotsd direetly to ihe motor amd
_cln nges the rotary motion of the motor to oscillating motion.
Kunning outboard to the windshisld wiper actuating shafts on either
side ars flexibls shafts ®nocased in rizid housings. These shafts
ia turn attach to the wiper arms and blades. Aligning rods are
provided to align ths blade to the windshield.
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ilinor Repairs and Parts Keplacement

Repalce the windshield wipsr blades by removing safoty wire and
pulling clevis pin.
Convsrtsr repairs are llmltod to replacemant of the unlt.

;'Adjustmcmt

In ‘the ovont-hat one or both of the wiper blades strike tho
"sides of the windshield, adjustment at the actuating shaft is
‘ascessary. Remove the nut holding ths wipsr arm to the actuator -
shaft., Slip the wiper arm off the actuator shaft and move one or more
serrations away from the point whers it was striking. Remore the
cotter pin from ‘the clevis pin of the aligning rod and lengthen, or
shortan the aligning rod to brind the blads in a ppsition parallel +to

¢..the inboard windsaisld frame. Reinstall the aligning rod and safety

with a cotter pin., Test the wipsr assombly. Repeat the above operation
if necessary until the blade clears both the side windshisld framal.
;uhﬂck operatzon at high and low speeds,



