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HFATING AND VENTILATING 

The flight compartment only is proVided with a heatin, and ventilating system 
. consisting of a canbustion heater and ducting controls to automatically regu­
la~e the temperature in the cockpit to any desired setting within a range of 
40 to SOUP. Ducting, installed in the cabin, provides for ventilation. The 
heating controls are located immediately behind the pilot. Fuel tor the heat­
ing system is provided by an electrically driven fuel pump in the ri&ht sid, 
of the wing center section. 

The. 50.000 BTU heater is mounted in the nose section of the aircraft. Ram air 
enters the system through two ducts in the nose of the aircraft. One duct sup­
plies air to the caubustion chamber where it is mixed with fuel and ignited by 
a spark plug; the products of caubustion then flow through heat exchanger pas­
sage and are vented to the atmosphere through the fusela~e ri~ht side. The 
other duct allows air to pass over the hot walls of the heat exchanger and into 
the distribution ducts to outlets in the flight compartment. The canponents 
installed in the aircraft nose section includes: 

a. Ccabustion heater rated at 50.000 BTU at a maximum fuel consumption of ~ 
gallons U.S. per hour. 

b. Ignition equipment, which converts 28 volts DC'to high voltage AC to a 
spark plug. 

c. Reducing ducts, which couple the heater to the heating duct system. 
d. A fuel control unit, sealed to meter fuel to the heater unit. 
e. A fire eJttin,zuisher bottle and flood valve assembly. 
f. Thermostats, temperature sensitive switches, and a bi-metal fire detectin~ 

element. 
g. A junction box containing electrical wiring and relays number 1 and 2. 
h. A ram air pressure switch. 
i. An air control valve. 

1. The flight compartment heater, mounted in the __ ~ 
section, has an output capacity of BTU. 

2. Two ram air ducts provide air for the __ _ 
chamber, and the walls of the • 

J. The ___ unit meters tuel up to a maximum. of 
__ gal./hr. 

4. DC is converted to ___ for __ _ 
operation. . 

nose; 
50,000 

combustion; 
heat exchanger 

fuel control; 
0.66 

-
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5. A ___ fire extinguisher is located in the 
--_. 

6. The heater fire detection is aecClllplished by a 
___ which closes the warning circuit. 

7. The heater fuel pump is located in the ___ • 

HEA 1.'ER FUEL SYSTD( 

Page: .3 
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28 V; high voltage AC 
spark plug 

CO?; hee. ter ventila­
ti~n duct 

bi-metal elsant 

right outboard wing 

The heater fuel supply cClllponents are mounted in the r1&ht wing and. provide 
fuel for the heater. Fuel is taken from number 1 fv.el cell in the right wing, 
and is delivered to a solenoid-operated shutoff wIve, through a filter to an 
electrically-driven pump and relief wIve. 

HFA.TER FUEL PUMP 

"'" A rotor type pump, rated to deliver fuel at 60 psi, and is driven by a sealed, 
28 volt DC motor on the primary bue, is positioned in the right outer wing. 

AIR CONTROL VALVE 

A butterfly type wIve manually operated by the air control handle mounted on 
the pilot's rudder pedestal which, wh«t operated to the open position, allows 
ventilating air to flow from the heater into the air distributinfl system in­
stalled in the flight cOlllp8.rtment. 

RAM AIR INTAKE DUCTS 

Ram air for the flight compartment heatinfl system is taken from the nose of the 
aircraft through two intakes made of l.&rt.ianted plastic with heater elsents 
within the laminations for de-icing purposes. 

1 • Fuel for heater operation comes from the in 
the wing. 

2. The fuel pump i8 ___ type with a capacity of 
___ psi. 

.3. A ___ motor operates the pump from the __ _ 
bus. 

No. 1 cell; 
right 

rotary; 
60 
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4. The air cClltro1 ft.1ve is manually operated frClll 
the pilot's pedestal. 

5. When the heater is not operating, the air control 
valve can be used for purpose. 

6. Tvo intake ducts contain ______ for 
de-icing. 

CPERATION 

Pa~: 4 

Ret. : 1080-4t 

2S VDC; 
priJla17 

rudder 

ventilating . 

l.am1na ted ; 
heater elements 

The night cClllpartment temperature control system is automatic and consists of, 
a duct thennostat, f1i~ht compartment thennostat, temperature selector, and a ." 
temperature control box. Selecting the heater master switch ON arms the No. 1 
relay. Pressing the start button switch allows the No. 1 relay to be energized 
provided the ram pressure is suUicient (approximately 65 knot,) at the ram 
pressure switch, the heater discharge temperature is less than 350'T, and the 
air control valve is open. If these conditions exist, the entire system will 
be set into operation, and an indicating light in the heater start button switch 
will remain on. Maximum continuous operating temperature is 250'T cyc1in~ sole­
noid in the fuel control unit. On initial start-up, the heater is gradually 
brou~ht up to operatin~ temperature by means of the surge limit switsch. In the 
event of failure of the limit switch, a high limit switch set at 350Vf de-ener­
gizes No. 1 relay and thus renders the entire system inoperative. A further 
safety precaution is the provision of a fire detecting element which causes a 
red fire wa~ing light on the emergency panel to flash on if the temperature 
rises to 550~. All four switches are located in the heater reducer of the 
flight compartment air supply duct. Temperature is autClllatica11y controlled at 
the temperature set on the f1i~ht compartment temperature selector. The flight 
compartment and duct thennostats sense any variation frOlll the selected tempera­
ture and, by means of a signal sent through a control box, cycle the temperature 
control solenoid in the fuel control unit. If the combustion air inlet duct 
suffers a loss of pressure for any reason, a ram air pressure switch will shut 
off the system when. the air pressure is insufficient for nonaa1 combustion. A 
light in the heater start button switch indicates whether or not the system is 
operating. An air control valve handle IMrked PULL.TO CUBE on the pilot's 
rudder pedals pylon is used to control the amount of cold air entering the 
f1i~ht compartment when the heater is not in use. The valve should always be 
fully open when the heating system is in operation, but must be closed in the ~ 
event of a fire. Closing the valve trips a microswitch which de-energizes relay 
No. 1 heater output" is controlled by the amount of combustion air' which re~-
Lates metering of the fuel. 
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1 • A pressure sensinR' switch prevents combustion it 
is lees than knots. 

2. Heater discharge temperature must be less than . r&.IIl air; 
or the heater will not start. 65 

3. The must be , or combustion will not 3500,. 
occur. 

4. Maximum continuous operating t_perature is air control valve; 
, controlled by a solenoid in the open 

unit. 

5. A high limit switch set for will de-ener- 250<7; 
gize the and render the system. inoperative. fuel control 

6. In event of nonnal system failure a red 350Op-; . 
light will illuminate at • relay 

#II 
" .. 

7. ClOSing the will de-enerpoize the system. firSr warning; 
550 

8. The unit is cycled by a in the air control valve 
heater duct to regulate the sele.cted temperature. 

9. A light in the will indicate whether the fuel control; 
system is operating. thermostat 

10. A in the provides continuous spark 
for combustion as long as the system is ener~ized 

start but ton 

through the starter • 

11 • 'When the heater is not in use the handle spark plug; 
may be to rewlate the amount or cold air combustion chamber; 
entering thecockp1t. relay 

12. This handle should always be for heater air control valve; 
operation. opened 

. tull open 

I 
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RADIO AND RADlR 

LOCATIc. OF UNITS 

The radio sets are mOWlted in a radio rack behind the copilot's seat in the 
flight ccapartment t and all control panels are mOWlted in a sliding console 10";' 

cated between the pilot's and copilot's seats. The console slides forward under 
the flight instrument panel for convenience. .Antenna locations ta ve been estab­
lished for each facility, and installation details are provided in the supple .. 
ments. Radio navigation instruments are located on the pilot's and copilot's 
flight instrument panels. 

POWER SUFPLIES 

Primary power t :n. 7 volts DC t to operate the equipnent is obtained from the air­
craft DC power system through circuit breakers on the circuit breaker panel, lo­
cated above the flight ccnpartmmt door on the front face of the bulkhead and 
distributed through the DC radio power panel located on the radio rack. AC pow­
er for such s,.staas as require it, is supplied from the aircraft inverters and 
distributoed through fuses on the fuse panel, located adjacent to the circuit 
breaker panels_ 

1. The radio sets are located behind the ___ • 

2. The radio console ___ under the flight instru- copilot's seat 
ment panel • 

STANDARD RADIO FACILITll3 

Equipment 

?:in VHF Ci:funieation 

single only) 

HF Ccpmmication 
(sin,le only) 

.ADF Nart.tism 
(single only) . 

slides forward. 

Function and. Capability_ 

VHF voice communication air-to-air, 
and air-to-grOWld. 

standby VHF, voice communications air­
to-air and air-to-ground. 

HF, voice or telegraph cClllllunications, 
air-to-air and air-to-p:round. 

AnY (radio compass). Gives aural and 
visual indication of relative bearing 
of transmitting point. 
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Aircraft Radio Corporation 21 A 

VOR (Navigation) 

Glide Slope Receiver (Navigation) 

¥:rker Beac;J (Navigation) 
single only 

AUDIO S~ 
.. 

- -------------1 

Ref • : 10s0-4j 

CW or voice reception, IF and MF fre­
quency bands. 

PrOvides visual amirange (VOR) and 
nmway localizer facilities, and VHF 
reception. VOR station bearing dis­
played. on RMIs (radiauagnetic indica­
tors) . 

Provides visual and aural guidance on 
runway approach, displayed on horizon­
tal pOinters of course-selector/cr08s­
pointer indicator. Available only if 
VOR facility is installed., since glide 
slope channel selection is wired fram 
VOR localizer control. 

Provides visual and aural indication 
of position of aircraft when over 75 mc 
marker beacon. (Flight approach aid) 

The basic interphone-audio distribution system is c anmon to all Caribou aircraft 
and provides facilities for operation and interconnection of power, audio, and. 
control wiring of all standard and special radio facilities. It also provides 
duplicated interphone, comprising the main interphone amplifier for normal oper­
ation, and a standby interphone system fOr use in the event of failure of the 
main interphone amplifier. The standard audio system incorporates a feature . 
for standby audio in event of failure of the pilot's or copilot's audio isola­
tion amplifier. Headset jacks are provided at the pilot's and copilot's sta­
tions and at a third station in the cabin above the left-hand door. . 

The basis of the audio system is provided by the isolation amplifier. The sys­
tem provides normal and standby interphone between crew members and simultaneous 
monitoring of up to eight radio receivers as selected on the pilot's and co­
pilot's signal distribution panels. The signal distribution panels also provide 
the pilot and copilot with individual control of a maximum of three transmitters 

1. The basis interphone audio system provides a 
___ -- system in event of failure of the main 
1nterphone amplifier. 

2. The basis of the audio system provided by the --_. standby interphone 
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.3. The syst_ prorldes nora1 and standby interphone 
between crew members and s1llu1taneous monitoring 
ot up to radio receivers. 

4. The signal distribution panels also provide the 
pilot am copilot with individual control of a 
IIIIlXimum of . transmitters. 

STAtIDARD AUDIO SYSTE)I 

Ret. : 1080-4.1 

isolation amplifier 

eight 

three 

Is camnon to all aircraft and consists of the fo11owin~ equiJDent: 

a. Isolation Amplifier 
b. 
c. 
d. 

Two Si~l Di8tribution Pane18 
Two Headsets (including boom-type, noise-cance11in~ carbon microphone) 
Two Headset Jacks 

e. 
f. 
g. 
h. 

One Headset Jack 
Two ~icrophone Foot Switches. 
Two Microphone Button Switches 
No. 12 Audio J1.D'lction Box 

STANDBY INTERPHONE SYSTn( 

In the event of failure of the normal interphone amplifier, the standby audio 
interphone amplifier is brou!ht into operation by switching on the STBY IIC cir­
cuit breaker. The IIC circuit br8l1ker should be left on to supply power to the 
pilot's and copilot's audio isolation amplifier. 

1 • The 8tandby aud io interphone amplifier is brought 
into operation by switching on the STNY IIC __ _ 

2. The IIC circuit breaker should left on to ---to the pilot's and copilot's audio isolation 
circuit breaker 

amplifi-er. 

supply power 
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Antenna 

VHF Antenna 

Standby VHF Antenna 

}IF Antenna 

Glide Slope Antenna 

Marker Beacon Antenna 

VOR Antenna 

ADF Loop Antenna 

ADF Sense Antenna 

Ret • : 1080-4j 

. Position 

On top of rudder, inside fiberglas cover~ 

In lett-hand wing tip inside fiberglas cover. 

Between attadment lu~ on vertical stabilizer 
and lead-through mast assembly just behind 
fli~ht compartment. 

On nose section front bulkhead. 

On underside otfuselage. 

Inside fiberglas cover on vertical stabilizer 
tip, together with VOR antenna coupler. Single .,. 
antenna for two receivers. ., 

On underside of fuselage under fiberglas cover. 
• One antenna for each receiver. Forward loop 

for No.1, aft loop for No.2 ADF. 

Between two mast assemblies on underside ot 
fuselage. One antenna for each ADF receiver. 
LH antenna for No.1, RH antenna tor No. 2 ADF. 
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ELECTRICAL 5lSl»{ 

GENERAL 

The electrical system is primarily a 28-volt DC sin~le-wire type installation, 
with the airframe structure used as a ~ound return, supplemented by a 115-volt, 
400 cycle, AC in-stallation, which is dependent upon the DC system for its opera­
tion. The DC system consists of two engine~riven generators which provide the 
prime source of power. The AC power is supplied by a. main inverter, or an emer­
gency etandby inverter. A 24-volt battery serves as a standby, or emer~ncy 
source of power for essential DC equipment and for operation of the standby in­
verter when the enlrlne~riven p:enerators are not workinF. An extemal power 
source can be connected to the aircraft for engine startine: and test purpoees. 
Certain instruments which require 26-volt, 400 cycle, AC power are supplied fran 
a 115/26 volt stepdown transformer which derives input fran the inverter in use. 
The DC circuits are protected by current limiters and thermal push-to-reset type 
circuit breakers, and the AC circuits .are protected by fuses. Bonding strips, 
are used to ground control surfaces and movinp: parts_ Some fixed components are ~ 
bonded where it is desired to insure a good p:round. Junction boxes are used for 
interconnection and breakdown of circuite contained in cable assemblies • 

... 
1. The electrical syatel!l is primarily a ___ sin~le-

wire type installation. 

2. The DC electrical syetem is supplemented by a 
volt, cycle AC whjch is dependent 

upon the DC system for its operation. 

:3. AC power is supplied by a main inverter, or an 
inverter. 

4. Certain instruments which require 26 volt, 400 
cycle AC power are suppljed from a 115/26 volt 
___ , which derives power fran the inverter in 
use. 

5. The DC circuits are protected by current limiters, 
and push to reset type circuit breakers, and the 
AC circuits are protected by • 

6. Bondinp:strips are used to provide, or insure a 
~ood between components of the aircraft. 

28 VDC 

115 ; 
400 

emerFency standby 

stepdown transformer 

fuses 

~ound . 
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DC POWER SUPPLY SYSTEM 

GENERAL 

The 28-vo1t DC power supply system includes: two enlline-<iriven ~~merators, one 
00 each engine, which operate simultaneously or can be switched into operatioo 
separately to supply the prima17 source of power; two ~enerator control panels, 
to re~late and control the output of the ~enerators; main secondary, emergency, 
and battery buses, to distribute power to the electrical system; relays to caa­
p1ete circuits for control as required; and circuit breakers for protection ot 
individual services. Nwnber 1 and 2 .1unc,tion boxes are the main interconnecting 
points for the DC power system. Both junction boxes are located in the cabin 
roof just aft of the flight compartment bulkhead on the left-hand side of the 
monorial. Number 2 junction box contains the main DC bus bar from which power 
is distributed. 

1. 

2. 

3. 

4. 

The engine-<iriven ~enerators are the ___ source 
of power. 

The generator control panels rep'ulate and control .. 
the of the generators. 

The , , , and buses dis-
tribute power to the electrical systems. 

Number 1 and 2 junction boxes are the main inter-
connecting points for the and are located 
in the cabin roof just aft of the f1illht compart­
ment bulkhead on the left side of the monoria1. 

DC POWER DISTRIBUTION 

primary 

vo1ta~e output 

main; 
secondary; 
emerll8ncy; 
battery 

DC power system 

The DC power distribution within the aircraft is by the main, secondary, emer­
gency, and battery buses. The main bus serves equipment considered' essential to 
flight safety and may be powered by either or both generators, the battery, or 
(when on the ground) by external power. The secondary bus serves equipment con­
sidered. of secondary importance to f1i~ht safety and is supplied from the main 
bus, via a secondary bus relay, which is automatically de-energized if either 
generator fails. However, if certain services supplied by the secoodary- bus are 
required, the pilot may sWitch off services not required and, by means ot a sec­
ondary bus reset switch, reconnect the secondary-bus t'o the main bus. The em.er­
g,ncy bus serves the most essential equipment and is normally powered from the 
main bus. In the event of caaplete failure of the Il8nerator system, the emergen­
cybus can be isolated fraa the main bus by se1ectin~ an emergency bus switch to 
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EMERG and selecting the battery master switch to OFF, thus connecting the .er-
2eng: bu! ~l:!2t~ :to :the S:t:terx. The battery .bus is connected directly to 
the positive terminal of the aircraft battery, and theretore remains tnerrlllCl 
.:t all :tim", re~rdless of the position of the battery master switch. All bus 
circuits are protected by current -limiters, except for the battery bus, and the 

. emergency bus when selected to EMERG. 

1 • The main bus serves equipment considered essential 
to • 

2. The main bus is powered by , the , or flight 
(when on the ground) by • 

3. Thesecondary bus is autaaatieally de-energized if either or both gen-. erators; battery; 
extenIB 1 power 

4. The pilot may by means of a secondary bus , either ~nerator 
reconnect the secondary bus to the main bus • fails .. 

. 5. The emergency bus serves the most essential reset sWitch 
equipment, and is normally supplied. by power by 
the . 

6. In the event of canplete failure of the ,enerator main bus 
system, the emergency bus can be isolated fran thE 
main bus by selectinp: the emergency bus sWitch to 
EMERG, and selectinR the battery master sWitch to 
OFF, thus connectin~ the emergency bus directly tc 
the • 

battery 

MAIN BUS 

The main bus located in number 2 .(unction box, may be ener~ized b:v either or 
both generators, the battery, or when on the ~round) by an external power 
source. The generators will energize the main bus through :the anera:tor relays 
(main contactors) if the output voltage of either or both generators is 0.35 to 
Q.70 Tolt ~ea.ter than battery voltap:e. The lett and rip:ht-hand ~enerator re-
lars are controlled by the respective ~enerator control panels and by generator 
sWitches located on"the electrical power panel. The bat tel? Wi 11 energize the 
main bus through the ba:t:ter;r relax it the generators are not operating', or it 
generator output Tolta~ is less than battery voltage. The battery relay is con-
trol~ed by the battery master s!S:tcSh on the AC-DC power panel. An extema 1 power 
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source can be used to enerp:ize the main bus t hrou~h an extel"rull power receptacle 
and relay, for enp;ine sta.rtin~ and test purposes. 

CAUTION The battery master switch must always be at OFF while external power 
is connected, otherwise the aircraft battery will be parallel led with 
the external supply. 

1. The Fenerators wi U ener.dze the main bus throu~h 
the (main contactors). 

2. To supply power to the main bus, one or both 
generators must have a volta~e output 
~reater than battery voltage. 

3. The battery will energize the main bus through 
the if the generators are not operating, 
or if generator output voltage is less than 
battery voltage (with battery master switch ON). 

4. The battery relay is controfled by the battery 
--_. 

5. The battery master switch should be ___ whp.n 
external power is connected. 

generator relays 

0.35 to 0.70 volt 

ba t tery relay 

master switch 

6. An external power source can be used to enerp;ize OFF 
___ bus, for engine startin~ and test purposes. 

the main 

BATTERY SYSTF>l: 

The system consists of a lead-acid (or a special order nickel cadmium) storage 
battery with vent system and sump jar, a battery relay, and a battery master 
switch. The battery provides power to operate flip-ht and emer~ency services 
when the p-enerator supply is not available. When the battery switch is selected 
OFF, the battery supplies power to the battery bus only. When the battery 
switch is selected to BATTERY l-IASTER, the battery relay is energized, thus allow 
inp: the battery power to be connected to the main bus, in addition to the normal 
connections to the battery bus. 

CAUTION The battery bus remain enerFized as lonp: as the aircraft battery is con­
nected, regardless of the position of the battery master switch. 
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BATTERY 

The battery is located on the lett side ot the aircratt below the cockpit, it. 
is normally a 24-volt, 34-am.pere-hour, lead--acid storage battery, weights approx 
1mately 80 pounds. 

1. The battery is a , , lead-e.cid storage 
battery, located on the lett side ot the aircratt, 
below the cockpit. 

2. The battery provides power to operate tli~ht and 
. emergency services when the is not avail-
able. 

3. The battery bus is energized when the battery is 
connected, re~rdles8 ot the position of the 

switch. 

.. 
GENERATOR SlS~ 

24-voltj 
34-ampere-hour 

generator supply 

battery master 

The generator system consists ot two, 30 volt, 300 ampere, air-blast cooled, di­
rect current generators, one on each engine. Each is connected, via a generator 
relay (main contactor) and a current limiter, to the main bus. Regulation and 
control equipment is provided tor each Ilenerator to stabilize voltage output,­
control cut-in and cut-out, prevent overlcadin,:!, and to isolate a generator 
should it develop a tault or draw current from the main bus. The regulation and 
control equipment tor each generator includes a ~enerator nanel. The generator 
control panel maintains the output voltage ot the generator at a practically con· 
stant level ot 27.7 volts, and controls the cut-in and cut-out point ot the gen­
erator by ener~izing or de-enerllizin,:! the ,renerator relay. The generator relays 
connect the ~nerators to the main bus, and are enerllized throullh the correspond 
in~ lett-or right-hand Ilenerator control panel when the voltage output ot a gen­
erator exceeds the bus voltage. When enerllized, the generator relay connects 
the output ot the related generator to the main bus via a current limiter and 
also provides switching that supplied power to energize the associate secondary 
bus control relay, and interrupts the ground return of the directly-coupled ne~. 
tive ground tault circuit. A generator switch, a generator warnin,:! light, and 
a voltammeter are incorporated in each generator system. 

GENERATORS 

The generators each has a continuous output capacity ot 30 volts at 300 amperes 
maximum, within a ~enerator speed range of fran 3,000 to g ,000 rpn. The ratio 
ot generator I"JD to engine rpm is 3.1. A coolinll duct is fitted on the rear. end 
oteach generator. I _____ .....;;~-------------~- -_ ..... _____________ , 
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1 • The generator sJSta consists of two , __ """ 
DC generators. 

2. 18.ch generator is connected via a ~nerator Nla7 
(uin contactor), and a current limiter to the 
___ 0 

3. The for each ~enerator include. a generatoT . 
pLnel, a ground fault detection syst., a pneratOl 
relay, and a bus control relay. 

4. The generator relays connect the Intneraton to the 
___ 0 

GENERATOR CONTROL PANELS 

Pap' 8 

lief. I 10s0-4k 

30 ... 01t; 
300 aap ... 

_in bu. 

regulation and con­
trol equipact 

_in bus 

.. 
efte for each generator, located on the cockpit fioor behind the copilot's seat, 
maintain a constant output voltage under .... ryin« engine speeds and electrical 
loads 1lIIposed on the generators. :Each incorporates a carbon pile voltage regula­
tor, a polarized differential relay, an equalizer relay, a filed. relay, a ground 
fault relay, and an overvoltage relay. The carbon pile which regulates the gen­
erator output voltage, is essentially an autcaatic rheostat fitted in series 
with the generator field supply. The differential relay (reverse current relay) 
operates to d~lay the ener~izing of the ~nerator relay until the generator i8 
deliverin~ sufficient volta~ to override the aircraft battery, and thus prevent! 
the flow of reverse current in the ~enerator circuit. The equalizer relays oper­
ate in conjunction to spread the load deund equally between the ~nerators. 
The field relay functions as a switch that will tri'D out if overvoltage or a 
ground fault occurs 0 The. ground fault rela,. functions in conjunction with the 
ground fault transformers to trip the field relay should an open or gromd of 
the generator output lines occur. The overvolta~e relay functions to sense gen­
erator output overvoltage and energize the field relay trip coil it generator 
output voltage reaches 32 to 34 volts. ' 

1. The ~enerator control panels are located on the 
___ 0 

2. The purpose of the carbon pile in the ... olt&p 
regulator is to regulate the voltage output of the 
generators b7', , . 

coCkpit flQor behind 
the copilot 
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3. The field relay functions as a switch that will varying the resist-
it an overvolta~, or a ground fault occurs ance; and current; 

of the generator 
field circuit 

4. The overvoltage relay functions to sense ~enerator trip out 
output overvoltage and energize the field relay 
trip coil if generator output volta~ reaches . 

32 to 34 volts 

GENERA TOR RELA 13 

Main contactors function connect the generators to the main bus and are control-
led by the respective ~nerator control panels. 

1. Main contactors function to connect the generators 
to the . .. 

2. Main contactors are controlled by the respective main bU8 
generator . 

control panels 

CURRENT LIMITERS 

Current limiters are located in the circuits between the main and secondary bus 
bars and circuit breaker panels, between ~nerator relays and the main bus, and 
between the main bus and the emer~ency bus (when the emergency bus switch is at 
NORMAL). Current limiters are unaffected by momentary surge overload but milt 
under overload after a short duration of time. 

1. are located in the circuits between the 
main and secondary bus bars and cireuit breaker 
panels, between ~nerator relays and the main bus 
(when the emergency bus switch is at NORMAL). . 

2. Current limiters are unaffected by momentary sur~ Current limiters 
.overload but under overload after a short 
duration of timi. 

melt 
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SECClmARY BUS RELAYS 

Functions to connect the main bus to the secondary bus and is controlled normal­
ly two bus control relays which form an interlocking circuit that energizes the 
secondary bus relAy only when both generators are delivering power to the main 
bus. A secondary bus reset switch marked SEC BUS RESET is located on the cir­
cuit breaker panel, and provides a bypass circuit when selected to RESaET that 
energizes the secondary bus relay, should services supplied by the secondary bus 
be required when one generator is inoperative. 

1 • The secondary bus relay functions to .the 
main bus to the secondary bus. 

2. The secondary bus is normally ener~ized when both 
generators are supplyin~ power to the bus • 

.3. A secondary bus reset switch is located on the 
circuit breaker panel and can be used to restore 
power to the bus atter loss of an engine-
driven generator. • 

BUS CONTROL RELAYS 

connect 

main 

secondary 

Q"e for each generator circuit, these function to control the operation of the 
secondary bus relay. The two relays are connected by a.n interclocking circuit 
that ener~izes the secondary bus relay only when both ~enerators are delivering 
power to the main bus. Bach bus control relay is ener~ized when the related 
generator relay is closed. 

1. Bus control relays function to control the opera-
tion of the bus relay. 

2. The bus control relays are enerRized only when 
___ generators are delivering power to the mill 
bus. 

secondary 

both 
.~ 
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EXTKRNAL POWER RECEPTACLE 

It is located in a recess on the left-hand side of the ~uselage, under the third 
window forward of the passenger dQor. 

1. An external power receptacle is located on 'the 
side of the fuselage, under the third 

window forNard of the passenger door. 

left 

EXTERNAL PCTWER RELAY 

Functions to connect an external power sourc~ to the min ~],J,s. 

1. The external power relay functions to connect an 
external power source to the bus. 

.. 
main 

GROUND TEST RELAY 

It is energized when an external power source is connected to the aircraft elec-
trical system, thus the secondary bus relay is energized fran the external power 
source. 

1. The ground test relay is energized when an 
power source is connected to the aircraft electri-
cal system. 

external 

GROUND FAULT TRANSFORMERS 

Provide a current differential in the ground fault detection system (if an open 
or short circuit occurs in generator output lines) and actuate a relay to isc-
late the faulty system. One ground fault transformer is used with the positive 
line cable and the other with the negative line cable. Bach transformer is cou-
pled to one of the coils of the ground fault relay. The positive and negative 
line cables each pa:ss through the center of their respective transformers, thus 
the cable acts as the transformer primary. With normal loads and fault-free 
circuits, equal si~ls are imposed on the two coils of the ground fault relay 

I 
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and this results in zero magnetic force on the relay armature. Should an open 
or short circuit occur, the current throu~h one coil of the ground fault relay 
will becane greater than the current through the opposin~ coil, causing the 
relay to close and canplete a circuit to the generator field trip eoi1 in the 
generator control panel, thus de-energizinp: the generator relay. An additional 
circuit, directly connecting the generator D terminal to the ne~tive coil of 
the ground fault relay and grounded through the ~nerator relay, will provide 
a strong signal to the nesative coil of the ground fault relay if a fault is 
present during generator build-up. This would actuate the field trip coil, 
rending the generator relay inoperative. 

1 •. The ground fault transfomers function with the 
ground fault relays to trip the generator field 
relay should a short or open occur in the __ _ 
output. 

GE.."lERATOR SVaTCHES 

generator 

Provide control of the~generators from the AC-DC power panel in the cockpit 
pennitting a generator to be isolated from the system by selecting to OFF, or 
to be electrically reconnected to the system by s electing to RESET when the 
respective field relay has been triggered by a fault. 

GENERATOR WARNING 

Provides a warning if the corresponding generators is disconnected from the main 
bus; located on the electrical power panel. 

1. Generator s~~tches provide control of the gener­
ators from the AC-DC panel in the cockpit, permit­
ting a generator to be isolated from the system 
by selecting to • 

2. After the field relay has been opened by an over- OFF 
voltage the generator can be reconnected to the 
system by selecting the position on the 
generator switch. 

~ 
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DC VOLTAMMETERS (two) 

They are located just above the electrical power panel, indicate the voltage 
of the main bus and the current l~d of the respective left-or right-hand 
generator. 

1. The DC voltammeters indicate the and ___ _ 
of the respective left or right ~enerator. 

voltage; 
current load 
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AC POWER SUPPLY SYSn2f 

GENERAL 

The AC power supply system consists of a main inverter, a standby invert.r tor 
. use in the event of failure of the main invert.r, an inverter changeov.r r.la7 
to effect automatic change fran main to standby inv.rt.r in the ..... nt of _in 
inverter failure, and AC main and AC inatruaent bus.. for power diatributicm. 
TheAC main buses are not connected and ttw wirin~ is. stowed. The invert." 
derive their input from the aircraft 28-volt DC system and deliver 115-volt, 
400-cycle, three-phase output to those systems requiring this voltag.. In 
addition a 26-volt, 400-cycle supply is prOYided by a stepdcncn 115/26 volt. .. 
instrument transformer, which derives its input trom the inverter in use. The 
in'ftrters can be selected manually by an inverter switch on the electrical J)OW!" 
panel. The panel also contains an AC failure light, which gives 'Warning of 
complete AC power failure, and an AC standby inverter lip:ht, which comes on 
when the standby inverter is operatin~. 

1. The AC power suppl;v- system. consists of main 
inverter and a inverter • 

• 
2. The standby inverter is for use in the event of standby 

of the main inverter. 

3. An inverter chanlleover relay eftects failure 
changeover fran main to standby in the went of 
failure of the main inverter. 

4. The AC main buses connected. automatic 

5. The main and standby inverter output is , are not 
, AC power. 

6. A 26-volt, 400-cycle supply is provided for 115-volt; 
instrument operation by a . 400-cyclej 

three-phase 

·7. The inverter input power is from the stepdown transfo~.r 
system. 

8. The AC failure light on the DC-AC power panel 28 VDC 
gives .... rning or • 
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9. The standby inverter light canes 00 when the 
standby inverter is • 
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complete AC power 
failure 

operating 

The alternating current power supply fram the inverters is distributed through 
a multiple bus network, located on the aft face of the flight compartment bulk­
head on the upper right-hand side. There are three AC main buses and three AC 
ins!crument byg!lls, all supplied with 115-volts ,400-cycles • The AC main buses 
are not used, and the wirin~ is stowed at the fuse panel. Power to the sY'8tem 
requiring 115-vol ts, 400-cycles AC is distributed fram the AC instnunent bus~s 
through the fuse panel. Two 115/26 volt stepdown instrument transformers (main 
and standby) also in number 10 junctioo box, supply 26 volts, 400 cycles AC to 
those instruments requiring this power. . 

. 1. There are three AC main buses, and three AC __ _ 

2. The three AC main buses ______ used. 

J. Power to the sY'8tem requirinp: 115-vol t, 400-cycle 
power is taken fram • 

4. ~ere are stepdown transformers tc s\1pply 
26-volt, 400-cycle AC power to the instruments 
requiring this power. 

AC MAIN BUSES 

instrument buses 

are not 

grOtmded 

two 

They are the A-phase; B-pha.se, and C-phase main buses. The B-phase bus is 
grounded t~h the airframe to the main inverter •. The A-phase buses receive 
power directly fran the main inverter, and the wirinp: is stowed at the fuse 
panel. 

1 • The three AC main buses are A-phase bus, B-phase 
bus, and bus. 

2. The B-phase bus is ___ through the airframe to C-phase 
the main inverter. 

grounded. 
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AC INSTRUMENT BUSES 

They are the A-phase, B-phase, and C-phase AC instrument buses. The B-phase . 
is grounded to the B-phase connec1;.ion of both inverters, through the airframe. 
Power is distributed from the A-phase and C-phase buses through fuses on the 
fuse panel. The buses receive power from the main inverter or the standby 
inverter, through the inverter changeover relay. 

1. The AC instrument buses receive power fr~ the 
main inverter or the standby inverter through the 
--_. 

DJSTRUMEUT TRANSFORMERS 

inverter changeover 
relay 

Provide 26-volt, 400-cycle, single-phase AC for instruments requiring this power 
The 11 5-volt, 4OC-cycle input t~ the transfonners is supplied from the C:phase 
AC instrument bus, through the 1nstrument transformer fuse on the fuse panel. 

1. The 115-volt, 400-eycle power is supplied to the 
instrument transformer from the 115-volt, 400-cycle 
___ of the instrument bus. 

2. The C-phase 115-volt, 400-cycle is supplied throu~t 
a fuse on the fuse panel marked • 

FUSE PANEL 

C-phase 

instrument transforme 
fuse 

It is located with the group of circuit breaker panels, above the cabin flight 
compartment doorway on the forward side of the bulkhead within reach of the 
pilot and copilot. The current ratin~ is marked on the fuses, and they are 
labeled with the name of the service protected by them. 

1. The fuse panel is located on the forward side of 
the 'bulkhead, above the flight compartment doorway 
within reach or- • 
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2. The current rating is marked on the tuse, and they the pilot and copilot 
are labeled with the name of the service . 

protected by them 

INVERTERS 

Two, a main, and a standby inverter for use in the event of failure of the main 
inverter. Both are located below the floor ot the cockpit. Each will deliver 
115-volts, 400-cycles, at 250 volt~peres, when supplied with 26 to 29 volts 
DC •. The DC input supply for the standby inverter is taken fran the emergency 
DC bus and the supply for the main inverter is taken fran secondary bus. An 
automatic changeover function is provided by changeover relays. l.fanual control 
of inverter selection is provided through an inverter switch marked 14lIN-OFF-
STANDBY on the AC-DC power panel. 

1 • The main and standby inverters are located 
of the cockpit. 

2. Ss.ch inverter will deliver 115-volt, 400-eycle AC below the floor 
power when supplied with to . input 
power. 

3. Each inverter is rated . 26; 29 VDC 

4. DC power for the main inverter is taken from. the 250 voltamperes . 
5. DC power for the standby inverter is taken fran secondary bus 

the 28 VDC bus. 

6. Manual control of inverter selection is provided emergency 
through the inverter switch marked • 

MAIN-OFF-STANDBY 

INVERTER CHANGEOVER RELAY 

The unit consists of five individual relays and two bridge circuits, and func-
tions to control ma1n and standby inverter operation as follows: 

, 
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a. With only the emergency bus energized, the standby inverter operates with 
the inverter switch on the electrical power panel selected to the STAlIDBY 
or MAUl position. 

b. With both the emer~ency bus and the secondary bus ener~ized, the standby . 
inverter only operates with the inverter switch selected to 5T~\1mY. 

c. With both the emergency bus and the secondary bus energized, the main 
invert~r operates with the inverter switch selected to main until the AC 
voltage from the main inverter falls below 90 volts, at which time the main 
inverter switches off and the standby inverter switches on automatically. 

1. The inverter chan~eover relay consists of __ _ 
and ___ • 

2. With only the emerR8ncy bus energized the standby 
inverter operates with the inverter switch in the 

or position. 

3. \fuen the seconda:r:"" bus and 1ri1e emergency bus is 
energized the standby inverter operates only when 
the inverter switch is selected to • 

4. With the secondary bus and the emergency bus 
energized, the main inverter onerates with the 
inverter sw-ttch positioned to main until the main 
inverter output voltage falls to 90 volts, then 
the main inverter will ~o off and the.standby 
inverter wi 11 ___ • 

AC FAILURE LIGHT 

five individual 
relays; 
two bridge circuits 

STANJBY; 
l~IN 

STANDBY position 

come on automatically 

A red-colored edge light, mounted on the AC-DC rower panel, and will come on 
when AC power output ceases, as long as the emergency bus remains energized. 
When relay E in the inverter chan£!'eover rela.:v box is de-ener~ized, the circuit 
is completed. 

1. The red AC failure light come on when the AC power 
ceases, as long as the _______ is energized. 

DC emergency bus 
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An amber-colored edge light, mounted on the .AC-DC power panel, and will glow 
when the standby inverter is operating, as long as the emergency bus remains 
energized. When the inverter switch is selected to STANDBY the circuit is 
completed. 

1. The amber-colored standby inverter li~ht will glow 
when the standby inverter is . 

operating 

LIGHTING SySTEM 

GENERAL 

The aircraft 'lightin~ system can be divided into four groups: interior, exter-
ior, panel, and -warnil')g lighting. All groups operate from the aircraft DC power 
supply system. Lip:hts considered essential to aircraft safety are supplied from 
the emergency bus, and the remaining circuits are supplied from the main bus. 
An emergency lightinp: system, which operates independently of the aircraft 
electrical system, is provided ~o illuminate the aircraft exits in the event of 
a complete electrical failure. . 
1- . All lights operate from the aircraft system 

2. Lights considered essential to aircraft safety are DC power 
supplied from . 

3. The remaining light circuits are supplied from the the emergency bus 
DC bus. 

4. The emergency lighting system, which operates main 
independently of the aircraft electrical system, 
is provided to illuminate in case of 
complete electrical failure. 

aircraft exits 

INTERIOR LIGHTING 

Interior lighting c~prise8 a cargo loading light, rear entrance light, flight 
compartment floor hatch light, radio rack utility light, copilot's and pilot's 
u~ility lights, hydraulic emergency selector panel lights·, flight compartment 



DDlECTED STUDY PROGRAM Page: 21 

DHC-4 Ref. : 1080-4k 

dome liflht, cabin dane lights, and passenller warnin~ si~ li,rhts. The cargo 
loading lights, rear entrance light, passenger warning sign lights, flight 
compartment dane, and cabin dane lights, are supplied from the main bus; the.. 
pilot's and copilot's, and radio ~ck utilit~ lights, hydrauliC emergency 
selector panel lights and the flight compartment floor hatch liflhts are supplied 
trom the emergency bus. . 

1. Li~hts supplied tram the bus are cargo 
loading lights, rear entrance liflhts, passenger 
warning sign lign lights, flight compartment dane 
lip:hts, and cabin dome lights. 

2. Li~hts supplied from the bus are pilots 
and copilots, and radio rack utility lights, 
hydraulic emergency selector panel liflhts, and 
the flight compartment floor hatch lights. 

CARGO LOADING LIGHT 

main 

emergency 

Hounted in the cabin roof near the left passenger door, is a clear spotlight, 
which can be changed to red by a shutter operated by a lever on the front of 
the la.r.1p. The light can be pivoted downwards and sideways or it can be removed 
from the bracket and used as a hand-held lamp. The switch is nounted on the 
side of the light. A coiled cable 50-inches long is attached to the lamp and. 
a st~~v.e is provided in the cabin roof recess. 

1. The car~o loading light is mounted in the __ _ 
near the left passen~er door. 

2. It is a clear spotlight but can be chanp'ed to red 
by • 

3. It can be used as a ___ by remOving it from 
the bracket. 

cabin roof 

a lever operated 
shutter 

hand-he ld light 
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REAR ENTRANCE UGHT 

A'tlu8h-mounted dane light, mounted in the cabin roof between the two pas8enger 
doors, i8 controlled by a toggle 8'!dtch on the rear control panel in the cabin 
root just above the lett-hand passenger door. 

1. The rear entrance light is controlled by a toggle 
switch on the control panel • 

just abOve the lef.t 
cabin 

UTILITY LIGHTS , 

. On each for pilot and copilot, and one for the radio rack. The lights are fixed 
to brackets by ball and spring fixtures. 

1 • There are three utility lights, one each for the 
pilot and copilot, and one f4r • 

2. The lights fixed to brackets by • the radio rack 

ball and spring 
fixtures 

FLIGHT Cc.~ARTMENT FLOOR HATCH LIGHT 

A red-colored light is located on the aft wall of the hatchwell beneath the 
noor of the cockpit. A mic.t'Oswitch is actuated when the lower hatch door is 
open, and switches the light on. 

1 • The red-colored light is on the aft wall of the 
hatchwell of the cockpit. 

2. A microswitch is actuated when the lower hatch beneath the floor 
door , and switches the light on. 

is open 

. 
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FUGHT CClfPARTf.IENT IXME LIGHT 

F1ush-mounted on the overhead console, it selected and operated by a three-
position toggle switch marked WH~-RED, located beside the light, on the 
pilot's side. 

1. The flight compartment dome light-is selected and 
operated by a switch marked located beside 
the light. 

WHITE-OFF -RED 

CABIN DOME LIGHTS 

SaTan are provided in two rows on either side of the monorail in the cabin roof. 
Each dome light contains a red and a c1_r lamp which are selected by a three-
position toggle switch marked WHITE-OFF.JtEI) on the switch panel behind the 
pilot's seat. 

• 
1. Seven cabin dane lights are provided, mounted 

overhead in the cabin and controlled by a toggle 
switch on the switch panel behind the . 

pilot's seat 

EXTERIOR LIGHTING 

The exterior lighting system comprises navigation lights, winF, inspection 
lights, anti-collision lights, landing lights, and a tasiL~p, light, all supplied 
from the main bus. The navigation 1i~hts, wing inspection lights, and anti-
collision lights are controlled by switches on the electrical switch panel, and 
the tasiing light and the landing lights fran switches on the overhead console. 

1 • The exterior lights receive power from the 
bus •. 

main DC 

ANTI-COLLISION LIGHTS 
. 

One on the underside of the fuselage and one on the top of the rudder, are 
rotating red beacons, each rotated by a 28-vo1t DC motor. Both lights and 
motors are actuated by a switch on the right of the electrical switch panel. 



DIRECTED STUDY PROGRAM Pagel 24 
-----------------------1 

DHC-4 Ret. : 10s0-4k 

LANDING LIGHTS 

A 25O-w.tt, sealed-beam, landing light ~; set into the leading edge ot each wing 
at a fixed angle. The lights are, o~d'ated by separate T-handle toggle switches 
located on the overhead console. 

CAUTION To prevent damage to the landing lights due to overheat,ing, do not tum 
on light tor more than a rew seconds when the aircratt is on the ground' 

TAXIING LIGHT 

A sealed-beam li~ht on the nose gear tairing at a preset angle, is controlled 
bY'a switch iOI".a ",d on the overhead console adjacent to the landing light switch 

1. Anti- .... sion lights are located, one on the 
und, 4.e ot the a ircratt and one on top ot the 

• 

2. two 250-watt sealed-beam landing lights are vertical stalfilizer 
;t into the • 

3. The use ot landing lights on the ground should be wing leading edge 
limited to prevent • 

4. The taxi light in the nose gear tairing is mounted overheating 
at a • 

preset angle 

PANEL AND WARNING LIGHTS 

Eyebrow lighting is provided tor the tlight instruments and engine instruments; 
edge lighting is provided tor all switch panels and consoles; and panel lights 
are provided in waming and indication circuits. 

DOORS UNLOCKED LIGHT 

A press-to-test, amber-colored panel waming li~ht" marked JXX)RS UNLOCKED, is 
located on the emergency panel. The liflht will cane on it the night canpart­
ment noor hatch, the pas,senger dOors, the cargo door, and the ramp door, are 
not all closed and locked. 



DIRECTED STUDY PROGRAM 

DHC-4 

1 • The fli~ht instruments and the engine instruments 
are provided with • 

2. All switch panels and consoles are provided with 
--_. 

3. Panel lights are provided in ___ circuits. 

4. The doors unlocked warnin~ light, located on the 
emergency panel will Ca!le on if flight compartment 

. floor hatch, passenger door, cargo door or ramp 
door is • 

afERGENCY LIGHTING SYSTEM 

Pagel 25 
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eyebrow lighting 

edge lighting . 

warning and indica­
tion 

not closed and 
latched 

The emergency system which operates independently of the aircraft electrical 
system, provided to illuminate the aircraft exits in the event of complete 
electrical failure, consists of a control unit which contains a battery and an 
inertia switch, and white exit lights beamed at the fli~ht ccnpartment roof 
hatch, cabin emergency door, the passenger doors, and the cargo door. The 
system is normally controlled by a puarded toggle switch on the cabin lights 
switch panel on the flight ccnparbnent bulkhead, but the inertia switch in the 
control unit operates automatically on crash-landing to switch on the exit 
lights. 

EMERGENCY LIGHTING CONTROL UNIT 

Motmted on the left side of the monorail beam aft of the wing rear spar, con­
tains an inertia switch and a 6.6-volt. 4-a.mpere-hour, sealed, nickel-eadmium 
battery, and a terminal strip to which the exit light cables are connected. 

1 • The emergency lighting system consist of a control 
unit that contains an , white exit lights 
beamed at the flight ccmpartment roof hatch, cabin 
emergency door passenger doors and the cargo doors 

2. The inertia switch operates automatically to turn 
on the exit lights in the event of a • 

3.. The emergency lighting system receives power from 
a ., , sealed, nickel-cadrnium • 

inertia switch 

crash landing 



DIRECTED STUDY PROGRAM 

DHC-4" 

4. The battery will operate the lights for a minimum. 
of hour. 

MISCELLANEOts 

DC UTILITY RECEPTACLES 
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6.6-volt; 
4...a.m.pere-hour; 
batter,y 

one 

There are three utility receptacles, one in the flight compartment on the step 
beh"ind the copilot's seat, one in the rear fuselage, and one on the rear control 
panel, marked UTILITY OUTLET - 2.4 volts DC and are covered when not in use by' a 
screw cap which has a safety chain attached. 

JUNCTION BOXES AND JUNCTION PAlmIS 

Junction boxes and junction panels are fitted at various locations in the air­
craft to interconnect electrical systems and power supplies, and to mount switch 
ing components and relays associated with the systems. 

NUMBER 1 JUNCTION BOX 

Is located on the cabin roof on the left-hand side of the monorail, just aft of 
number 2 junction box. The junction box contains the extenlal power relay, 
propeller feathering relays, both generator relays, ground fault transformers, 
and starter relays, and interconnections to number .2 junction box. 

1. There are ___ utility receptacles on the air-
craft. 

2. Junction boxes and junction panels are used to 
interconnet and • 

3. The number 1 junction box is located on the cabin 
roof on the left s ide of the monorail just aft of 

--' 
4. junction box contains the external power 

relay, prop feathering rel.a.ys, both generator 
relays, ground fault transformers, the starter 
.relays and interconnects to the number two 
junction box. 

three 

electrical systems; 
power supplies 

number 2 junction box 

r Ngaber 1 
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NUMBER 2 JUNCTION BOX 

This is the main j\Dlction box, and contains the main bus bar. current limiters, 
dimming relays, landing li~ht relays, cargo door relay, auxiliary fuel booster 
pump relays, pitot heater relays, bus control relays, stall warning relays, 
landing gear control relays. auto-feathering block relay, vent door relay, and 
ground test relay, in addition to terminal strips and plug-in cable connectors. 
It is located in the cabin roof on the left-hand side of the monorail just aft 
of the flight compartment bulkhead. The dimming relays are plugged into recep­
tacles on the s ide of the .1unction box, and the remaining rela.ys are mounted on 
a platform over the terminal strips. 

NUMBER 6 JUNCTION PAt.'EL 

Houses main and standby inverter relays, and the inverter chan~over relay. 
The panel is located in inverter canpartment below the floor of the cockpit on 
the right-hand side. 

lruI·IBER 9 JUNCTION BOX 

Is on the left-hand side of the rear fuselage, just aft of the passenger door, 
and interconnects electrical components in the rear section of the fuselage. 
It contains cargo doors open and close relays, ramp door open and close relays, 
and terminal strips. 

1. Number 2 junction box is the main junction box 
and contains the __ bus. 

2. The number 2 junction box contains most of the 
relays in the electrical system. 

J. The number 2 junction box is located on the cabin 
roof on the left side of the monorail .1ust aft of 
the flight compartment • 

4. The number six junction panel is located below thE 
cockpit floor on the right-hand side and contains 
the relays and the • 

5. The number nine junction box furnishes power for 
the rear section of the fuselage and is located 
just aft of the • 

main 

control 

bulkhead 

inverter; 
chanp-eover 

passenger door 
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NUMBER 10 JUNCTION BOX 

Is on the right-hand side of the aft face of the flight canpartment buikhead •. 
It contains terminal strips used for intercamection of AC supplies, two 115/21> 
volt instrument transformers, and'the AC main and AC instrument buses. 

N'lU-IBER 11 JUNCTION BOX 

Interconnects all radio navigation instruments houses the power relays for the 
J-2 Gyro magnetic compass system, is located on·the right-hand side of the air­
craft beneath the flight canpartment floor, aft of the floor hatch. 

NUMBER 12 JUNCTION BOX 

Is on the forward face of the bulkhead behind the copilot's seat. It is the­
main radio'junction box. 

INSTRUMENT JUNCTION PANEL ~ 

Is in the nose section behind the instrument panels, houses receptacles to 
facilitate interconnection of electronic instruments on the instrument panel, 
and lighting circuits connected to switch panels. 

1. Number 10 .1unction box, on the ·aft face of the 
___ contains two 115/26 volt instrum.ent 
transformers and the AC main and AC instrument bus 

2. Number 11 junction box interconnects all radio 
navigation instruments, the relays for the J-2 
compass system and is located on the ri~ht-hand 
side of the airplane • 

3. The instrument junction panel is located ___ • 

FIREWALL JUNCTION BOXES 

flight compartment 
bulkhead 

under the flight 
canpartment floor 

behind the instrument 
panels 

Two firewall junction boxes are provided, one on the inboard aft face of each , 
engine main firewall. The junction boxes are accessible fran the mairi gear ... 
wella. These junction boxes interconnect generator and starter circuits, and 
house ground fault transformers and ammeter shunts. 
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Sf> ARE LAMPS AND FUSES 

Are mounted on the bulkhead behind the pilot's seat. A fiberglas cover marked 
SPARE LAMPS and FUSES is clipped to the box and held by a retaining strap of 
webbing material. The box contains lamps for interior li~hting, panel lighting, 
edge lighting, and carp-o loading lil1.hts, and spare- one-arnpere and two-ampere 
fuses. ' 

1. Two firewall junctions box mounted on the aft face 
of each main firewall, interconnect genera. tor and 
starter circuits, and house ground fault trans-

. fonners and shunts. 

2. The spare lamps and fuses are mounted on the 
bulkhead • 

am.'11eter 

behind the pilot's 
seat 
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AIR INDUCTION SYSTSM 

Each power plant has a separate air induction system designed to maintain 
satisf'actory engine operation over a wide ranee of temperature and weather 
conditions. The center duct within the 'top cowling supplies air to the carbu­
retor and contains two dry filters, a ram air valve, an al;tern.ate air valve, 
and two carburetor air mixing valves. Both ram and alternate air valves are 
operated by 24-volt DC actuators. Looking aft, the left-r.and actuator operates 
the ram air valve, while the right-hand actuator operates the alternate air 
valve. They are powered from the primary bus and controlled 'by the carburetor 
air induction switch, labeled CARB AIR, ALTERNATE, FILTER, and RAM, in the 
cockpit overhead console. The carburetor air mixing valves are interconnected 
by ,an adjustable rod and are controlled from the overhead co~sole by the carbu­
retor hot air lever. The two valves adjust Simultaneously in proportion to 
lever mov~ent. 

OPERATION 

For normal operation the CARS AIR switch is selected to RAM, which opens the ~ 
ram air valve and provides the carburetor with unfiltered ram air. In dustX 
conditions the CARB AIR switch is selected to FILTER, which closes the ram air 
valve, allowing air from the oil cooler ducts to enter the air intake duct 
through the filters. If i£..Y!g conditions obstruct the forward inlet duct, air 
from the front of the cylinders may be admitted through the alternate air valve 
by selecting the CARB AIR switch to ALTERNATE. The ram air valve is normally 
closed when ALTERNATE selection is made, but this will depend on the restriction 
imposed by the iCing conditions. The required carburetor air temperature is 
obtained by selective positioning of the CARB HEAT LEVER. In the HOT position 
the cold air mixing valve is closed, and the hot air mixing valve is open to 
allow heated air from the vicinity of the exhaust pipes to be drawn into the 
intake. In the CLCSED position the cold air rnixing valve is open and the hot 
air mixing valve closed. Thus, in any intermediate position, the hot and cold 
air will mix proportionately to lever selection. 

~: It is not possible to get HOT FILTERED AIR. 

1. There are ___ main sources of carburetor air. 

2. These sources may be selected as ___ , ---' three 
--_. 

:3. The induction doors are ___ operated. RAM; FILTERED; 
ALTERNATE ~ 

r-~------~.--------------~----------~ 
4. Carburetor heat is ___ adjusted. electrically 
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5. The intake source of filtered air is from the manually 
ducts. 

6. The intake source of a ir is from the front oil cooler 
of the e.ylinders • 

7. . It is not possible to ~t air. alternate 

8. The mixing valves operate and proportionate HOT FILTERED 
to movement. 

simultaneously; 
lever 

. 
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DE-ICING AND ANTI-ICING 

The aircraft is, provided with anti-icing systems for the windshields, heater 
, intake, and pitot heads, and stall warning lift transducer. 

WINDSHIELD ANTI-ICING SYSTEM 

This maintains the pilot's and copilot's windshields at a constant temperature, 
thus preventinp ice formation and misting under all conditions, and consists of 
heating and temperature sensing elements in the pilot's and copilot's wind­
shields; two controlled inverters which supply power to the windshield heating 
elements; two windshield power failure lights; a windshield heat switch; and 
control and power switching relays. Should the pilot's inverter fail; power· 
can be obtained from the copilot's inverter, and the copilot's windshield anti­
icing system is rendered inoperative. 

The windshields are of triple'laminate construction, the two outer layers made 
of a plastic material resembling plexiglas (or glass, as in the Company owned 
A/C) and the inner layer made of a soft vinyl material which is very resilient 
when heated. The inside surface of the front outer layer is coated with an 
electrically conductiv~ fi~ which is connected to bus'bars at the upper and 
lower edges of the windshield and forms the heating element. The sensing ele­
ment is a high temperature co~fftcient wire embedded in the top inboard corner 
of the inner layer. 

1. Anti-icing systems on the DHC-4 include ___ , 
___ , , and • 

2. Two independant supply power to the wind-
shield heating elements. 

3. The windshield is a laminate construction 
_-.:.._ bars and a conductive coating. 

In event of inverter failure the pilot can select 
the inverter. 

windshield; 
heater intake; 
pitot heads; 
lift transducers 

inverters 

triple; 
bus 

copilot's 

l 

I 
i 

I 
1 

I 
I 
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WINDSHIELD INVERTERS 

Mounted under the cockpit floor of the nose section, the inverters are supplied 
with 28 volt DC input from the secondary bus and deliver output power O!:0 the 
windshields to maintain a constant operating temperature of 105'7 ± 5 -.1'-. ~ The 
power required being proportional to outside air conditions. The power deliver­
ed to the windshield maintains the inner vinyl layer of the windshield (and 
hence the sensing element) at a constant temperature. In the event of failure 
of the sensing element due to an open or short circuit, power output is auto­
matically reduced to zero. Failure-safe features are incorporated within the 
unit to isolate the 2S volt supply in the event of a component failure. 

The' windshield power failure indicators are amber lip.hts, mounted on the elec-
. trical switch panel, which indicate inverter failure. wben an inverter failure 

occurs, a relay in the unit is operated and completes-a 2S volt DC supply to­
its failure light. The supply is taken from the secondary bus. 

WINDSHIELD HEAT SWITCH 

Mounted on the electrical switch panel, is a four-position rotary switch marked 
NORM-OFF-EMERG, with an unmarked detent position between OFF and Fl!ERG. In the 
NOID!AL position the pilot's and copilot's windshields are heated by the~r 
associated inverters. In the OFF position the system is inoperative. In the 
EMERG position, the pilot's windshield heater is supplied from the copilot's 
inverter and the copilot's windshield heater is inoperative. The unmarked 
detent position insures that the connections to the windshield are changed over 
before DC power is applied to the copilot's inverter. 

1. The windshield inverters receive 28 VDCfram the 
___ bus. 

2. The inner vinyl layer is maintained at a tempera-
ture of ur. 

A sensing element protects the inverters in case 
of a • 

4. An ___ light will show when AC power has 
failed. 

5. The heater control switch has ___ position, 
one position being an unmarked ___ " 

6. The marked positions of the rotary switch are 

---' ---' ---' 

secondary 

105 

short circuit 

amber 

four; 
detent 
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7. In the position the copilot's heater is 
inoperative. 

PITOT HEAD Mm STALL WARNING LIFT TRANSDUCER HEATERS 
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OFF; NORMAL; 
FlmRGENCY 

DfERGENCY 

There are six pitot heads and two stall warning lift transducers in the air­
craft. All incorporate electrical heating elements which are controlled by the 
pitot heater switch on the de-icing panel. All systems are supplied from the 
emefgency bus. Separate pitot heads are provided for the pilot's and copilot's 
instruments. These are located one on each side of the aircraft nose and in­
corporate 24-vo1t pitot heater. The circuit to the right pitot heater is from 
the emergency bus through the right pitot relay, and from the same relay con­
tacts, a circuit is taken to the 24-vo1t heating element in the right stall 
warning lift transducer, located in the right wing leading edge. The circuit 
to the left pitot heater is from the emergency bus through the left pitot relay, 
and from the same relay contacts, a circuit is taken to the 24-volt heatin,ll 
element in the left stall warnin,i( lift transducer located in the left wing lead­
ing edge. There are four thrust indicating system pitot heads, each of which 
incorporates a 12-vo1t heater, two on each engine nacelle. The outer pitot 
heaters on both engines are connected in series, and the inner pitot heaters 
are connected in series. The outer and inner heaters are supplied from the 
secondary bus. 

HEATER INTAKE ANTI-ICING 

The ram air intakes for the flip'ht compartment heater are heated for anti-icing 
purposes. The heater element is embedded in the plastic molding of the intake, 
controlled by the heater anti-icin,ll switch on the heater panel, and by thermo­
stats which are wired to relays. The circuit is protected by circuit breakers 
on the heater panel. The pitot heater switch must be on to orovide a ground 
return for the relays. -

1. There are ___ pitotheads and ___ lift 
transducers. 

2. Power for anti-icin,ll is from the ___ bus and six; 
___ bus. two 

3. All systems are controlled by the ___ switch. emergency; 
secondary 

4. All heater elements are 24 VDC except. the __ _ \ 

pitot heater 
elements. 

t 

I 
I 
I 
! 

I 
t 
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5. The flight compartment heater intake anti-icin~ 
has a separate control switch on the • 

6. The switch must be to provide a 
ground return for the heater intake anti-icing 
element. 

PRC!'ELLER DE-ICING SYSTIl.f 
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thrust indicator 

heater control panel 

pitot heater; 
on 

For A/C with a propeller de-icing system, a separate system is used for each· 
propeller. Each operates in an identical manner and consists of similar com­
ponents and piping. I~opropyl alcohol is used to prevent the formation of ice 
on each propeller blade. A de-icing tank, pwnp, and pressure control components ~ 
for each propeller and mounted on the forward face of each outer wing front 
spar, outboard of the engine oil tank. Fluid is piped under pressure to a noz-
zle which delivers the fluid into a slinger ring attached to the propeller hub. 
Centrifu~l force expels the fluid through a short pipe and nozzle mounted on 
each blade shank. The pressure supply pump is controlled by a propeller de-
iCing panel. 

DE-ICmG TANK 

The de-icing tank is on the outer winp-: front spar. Each tank has a capacity of 
8.4 gallons U.S. and is replenished through an access panel in the wing leadrnp; 
edge. The filter. neck and spill tray is on the outboard end of the tank. . 

~: Alcohol is not normally carried on Company A/C. 

1. Alcohol tanks are located at each outer wing 
---_. 

2. Tank capacity is ___ _ gals. each. front spar 

:3. Fluid is distributed by a __ _ on the prop hub. 8.4 

4. The pump control switch is located on the __ _ slinger ring 
panel. 

de-icing 

.. -------------------------------------------------~--------------------------' 
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