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1 1 The bridge circuit is balanced when the 
p'anel temperature is 43. 3°C (ll0°F). Until 
this temperature is reached, the unbalanced 
condition of the bridge results in sufficient 
current flo w through the magnetic amplifier 
to energize the control relay. 

12 The control r elay, when energized, com­
pletes the ground return for the coil of the 
supply relay. The supply relay then completes 
the supply circuit to the coil of the circuit relay 
which in turn closes the supply circuit to the 
hea ting e lement. 

1 3 When the peak temperatur e is reached, 
the impedance of the magnetic amplif ier will 
have increased to a point where insufficient 
current will flow to energize the control relay. 
In the de-energized condition, the control relay 
reduces the effective resistance of one segment 
of the br idge. The sensor must then decrease 
in res is tance by an amount e quiva l en t to that 
deducted by the action of the control relay be­
fore the bridge is again unbalanced. 

FUNCTION TESTING 

GENERAL 

14 A windshield and canopy test panel is 
prov ided to facilitate function t est ing the canopy 
and windshield de-icing circuits. The test panel 
indicates the completion of the supply circuit to 
a selected panel heating element and the current 
flow in the associated sensing circuit. By cor­
relating the sensing circuit current flow to tem ­
perature , a check that the circuit is cutting out 
a t the correct temperature can be obtaine d. 

15 At present, current values for the sensing 
ele ment are not available. Therefore as an 
interim test, when checking each c ircuit note 
the current indicated at the c ut-out point. By 
comparing the indications so obtained, ma l­
function of a sens ing circuit will be evident. 

WINDSHIELD AND CANOPY DE- ICING 
TEST PANEL (Fig 3) 

16 The test pane l incorporates an AC volt­
meter, an AC milliammeter, a five position 
wafer selector switch m a rked NORMAL 
RUNNING, and two connectors with associ a ted 

2 

cabling which enable the test panel to be con ­
nected into the windshield and canopy de-icing 
circuits. 

17 The AC voltmeter is con nected to the 
normally de-energize d side of the circuit relays 
and will affirm the closing of the appropriate 
circuit relay by indicating the line to ground 
voltage (310 :!- 10 volts) of the suppl y trans­
former secondary winding. 

18 The AC milliammeter circuit wiring is 
arranged to be inserted in series with the 
selected temperature sensor circuit. The AC 
milliammeter reading will registe r a decrease 
in relation to an increase in windshield or 
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l CANOPY \ /l W 5 

I! CANOPY , ,,-1! WS 
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DISCONNECTED 
FROM PANEL E40 

FIG. 3 WINDSHIELD AND CANOPY DE-ICING 
TEST PANEL 
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DESCRIPTION 

GENERAL 

The two window panels of the pilot's 
canopy and the two panels of the windshield 
are electrically heated to prevent misting and 
1c1ng. An independent heating and temperature 
control circuit is provided for each panel. 

Z The circuit for each panel includes a 
temperature controller, a sensor and a circuit 
relay. Thes e components operate in conjunction 
to restrict the temperature of the heating 
elements to 43. 3°C {ll0°F). 

3 The heating elements operate on 310-340 
volts AC which is supplied by a 3-phase 5. 25 
KVA auto-transformer. The auto-transformer 
is operative when the AC primary bus-bars 
are live. The two windshield panels are sup­
plied from separate phases. The two window 
panels derive their supply from a common 
phase. 

4 There are no control switches for the 
system, the circuits being automatically oper­
ative when the main DC and primary AC bus -
bars are live. 

HEATING ELEMENTS 

5 The wind shield and canopy window 
panels are constructed of a number of plies 
of glass. The he ating element is affixed to 
the ins ide of the outer ply and consists of a 
layer of t ransparent electrically conductive 
the rmo -plastic . 

6 The power supply circuit for each 
heating element incorporates a circuit relay, 
the circuit being completed when the relay is 
energized. The operation of the circuit relay 
is controlled by the appropriate t e mperature 
control circuit. 

TEMPERATURE CONT.ROL CIRCUITS 

7 The opera ting limits of each of the four 
temperatur e controllers and their associated 
temperature sensors are identical. 

8 Each temperature controller incorporates 
a magnetic amplifier, a control relay, a supply 
relay and three segments of a bridge circuit. 
The fourth segment of the bridge is the temper­

a ture sensor. 

9 The temperature sensor is embedded in 
th e panel in contact with the heating element. 
It is a resistor with a positive co-effic ient of 
temperature characteristic, i. e. as temperature 
rises, r es istance increases; as temperature 
falls, resistance decreases. 

10 Two segments of t he bridge circuit are 
connected to two of the three core windings of 
the magnetic amplifier. These windings have 
a control function. The third winding, which 
has a constant voltage applied, serves as a 
reference winding. 

7t.l l-590J-I 
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FIG. Z TEMPERATURE CONTROL UNIT 
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ITEM NO. DESCRIPTION 

E I CIRCUIT BREAKER PANEL 
AC FWD DE - ICING 
AC FWD DE- ICI NG 

4 AC FWD DE-ICING 
22 W /5 TEMP CONT 
4 2 W/S TEMP CONT 

E 40 WINDSHIELD AND CANOPY DE - ICING 
TRAN SFORMER 5.25 KVA PANEL 
CIRCUIT RELAY WINDSHIELD LH 
CIRCUIT RELAY WIN DSHIELD RH 
CIRCUIT RELAY CANOPY LH 

1 0 CIRCUIT RELAY CANOPY RH 
11 FUSE WINDSHIELD LH 
12 FUSE WIN DSHIELD RH 
13 
14 
20 

" 22 
23 

E 308 

E 309 

E 310 

E 3 11 

L 

FUSE CANOPY LH 
FUSE CANOPY RH 

TEMPERATURE CONTROL UNIT WIN DSHIELD LH 
TEMPERATURE CONTROL UNIT WINDSHIELD RH 
TEMPERATURE CON TROL UNIT CANOPY LH 
rEMPERATURE CONTROL UNIT CANOPY RH 

HEATER ELEMENTS A ND TEMPERATURE 
SENSOR WINDSHIELD RH 

HEATER ELEMENTS AND TEMPERATURE 
SENSOR WINDSHIELD LH 
HEA TER ELEMENTS AND TEMPERATURE 
SENSOR CANOPY RH 
HEA TER ELEMENTS A ND TEMPERATURE 
SENSOR CANOPY LH 

VIEW ON RH WINDSHIELD 

TERMIN AL / 

\ 
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FIG. 4 LOCATION OF WINDSHIELD AND CANOPY DE-ICING ELECTRICAL COMPONEN TS 
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qmopy temperature. At the cut-out tempera­
ture, the consequent drop out of the circuit 
relay will be indicated by the voltmeter. 

19 To test the windshield and canopy de-icing 
circuits, the test panel is connected in series 
with panel E40 as follows: 

(a) At panel E40 lo cated on the LH side of 
the nose wheel well, disconnect cable El000/41 
and connect it to the mating plug of the test 
panel. 

(b) Connect the remammg plug of the test 
panel to cable ElO00 / 41 receptacle on panel E40. 

(c) Connect the ground wire of the test panel 
to the ground terminal on panel E40. 

(d) Ensure tha t the two W/S TEMP CONT 
and the t hree AC FWD DE-ICING circuit 
breakers on panel El located on the LH side 
of the nose wheel well are closed. 

(e) Select the MASTER ELEC switch to the 
OFF position then withdraw the following fuses 
from panel E40: 

L-R.W. SCREEN#ll. #12. 
L-R CANOPY #13. #14. 

Ensure that they are serviceable, but do not 
refit them until the circuits are to be tested. 

RIGHT CANOPY DE-ICING CIRCUIT 

20 Check t ha t an external source of AC 
power supply is connected to the aircraft 
external supply receptacle, and that the test 
panel is interconnected with panel E40 as 
described in para 5(a) to (e). 

(a) 

(b) 

Refit the CANOPY-R fuse in panel E40. 

Selec t the NORMAL RUNNING switch 
on t he test panel t o the R. CANOPY position. 

(c) S elect t he MASTER ELEC switch to 
the ON posit ion. 

4 

(d) The AC voltmeter should register 310 
± 10 volts. 

(e) When the right canopy reaches the cut­
out temperature, the voltmeter reading should 
drop to zero. When this occurs, note the 
milliammeter reading and compare it with 
those obtained for the remaining circuits. 

(f) Select the MASTER ELEC switch to 
the OFF p osition. 

(g) Remove the CANOPY-R fuse from 
panel E40. 

LEFT CANOPY DE-ICING CIRCUIT 

21 Repeat the procedure outlined in 
para 20(a) to (g) substituting left canopy for 
right canopy. 

RIGHT WINDSHIELD DE-ICING CIRCUIT 

22 Repeat the procedure outlined in para 20(a) 
to (g) substituting right windshield for right 
canopy. 

LEFT WINDSHIELD DE-ICING CIRCUIT 

23 Repeat the procedur e outlined in para 20(a) 
to (g) substituting left windshield fo r right 
canopy. 

PROCEDURE UPON COMPLETION OF TESTS 

24 Upon completion of testing, check the 
following: 

(a) That the test panel is disconnected from 
the windshield and canopy de-icing system. 

(b) That cable E l000/41 is secure ly and 
properly connected to its receptacle on panel 
E40. 

(c) That the windshield and canopy fuses 
h ave been refitted securely and properly in 
panel E40. 

• 
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COMPONENT DATA SHEET 

SUB-SYSTEM 

WINDSHIELD AND CANOPY 
DE-IClNG 

COMPONENT 

De -icing Panel E40 

CONFIDENTIAL 

REF. NO. 

11-9 

AVRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

7-2052-1 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

Avro Aircraft Ltd. 

KNOWN- ESTIMATED- 1500 hours 

To house t e mperatur e control units, supply transformer, 
relays and limiters used in the de-icing system . 

Nose wheel well between stations 195 to 208 - LH side, aft. 

Unobstructed. 

REPLACEMENT PROCEDURE 

Fit and secure the panel to the structure - five screws. 
Connect and secure the air conditioning supply line 
to the transformer. 
Connect and secure one bonding lead. 
Connect and secure the circuit wiring to the transformer. 
Connect and secure one electrical connector. 

25201 

MEN X MINUTES 

MEN X MINUTES 
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INSPECTION 

FUNCTIONAL CHECKS 

Check that the panel is securely mounted. 
Check that the units are securely mounted 
and undamaged. 
Check that the circuit wiring to the transformer 
is securely and properly connected. 
Check that the bonding lead is securely 
connected. 
Check that the air conditioning supply line is 
sec urely and properly connected. 
Check that the limiters are not discoloured. 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

• 
MEN X MINUTES 

MEN X MINUTES 

• 
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COMPONENT DATA SHEET 

SYSTEM SUB-SYSTEM COMPONENT REF. NO. 

ELECTRICAL WINDSHIELD AND CANOPY 
Transformer 11- 9 

DE-ICING 

AVRO PART NO. MANUFACTURER MAN"F'R'S PART NO. AIRCRAFT EFFECTIVITY 

7-2052-16 
Hammond 

Transformer Co. 25201 

OVERHAUL LIFE: KNOWN- ESTIMATED- 1500 hours 

FUNCTION 

To provide a power source of 310-340 volts 3-phase a -c at 5. 25 KVa. 
Derives a 115 /200 volt 3-phase supply from the alternators. 

LOCATION 

Mounted on the de - icing panel E40. 

ACCESS MEN X MINUTES 

Unobstructed. 

REPLACEMENT PROCEDURE MEN X MINUTES 

Fit and secure the transformer to the panel - four bolts. 
Connect and secure the electrical wiring. 
Connect and secure one air conditioning supply line . 

• 
9 
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INSPECTION MEN X MINUTES 

Check that the tr ansfo r mer is securely 
mounted. 
Check that the circ u it wiring is s e curely 
and properly con nected. 
Chec k that the air conditioning supply line 
is secure ly and properly connected. 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

10 
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COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

WINDSHIELD AND CANOPY Temperature 
DE-ICING Controllers - 4 

CONFIDENTIAL 

REF. NO. 

11-9 

A VRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

AiResearch 547150 25201 

OVERHAUL LIFE: KNOWN- ESTIMATED- 1000 hours 

FUNCTION 

To control the temperature of the heated panels -
one control unit to each panel. 

LOCATION 

Mounted on the de- icing panel E40, 

ACCESS MEN X MINUTES 

Unobstructed. 

REPLACEMENT PROCEDURE MEN X MINUTES 

Fit and secure the unit to the de- i cing panel E40 -
four 10 / 32 inch mounting bolts. 
Connect and secure one electrical connector, 

11 
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FUNCTIONAL CHECKS 
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C he ck tha t the un it is s e cur e ly mounte d. 
C he ck tha t t h e electrica l connector is se curely 
a nd p roperly fitte d . 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

• 
MEN X MINUTES 

MEN X MINUTES 

• 
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COMPONENT DATA SHEET 

SUB - SYSTEM COMPONENT 

WINDSHIE LD AND CANOPY Relays, Canopy 
DE-ICING De - icing - 2 

CONFIDENTIAL 

REF. NO. 

11-9 

AVRO PART NO. MANUFACTURER MAN'F'R 'S PART NO. AIRCRAFT EFFECTIVITY 

7-2052-1 5 E lectronic Spe cialties 25201 

OVERHAUL LIFE : KNOWN- ESTIMATED-

FUNCTION 

To comple te the AC supply to the heating elements of the 
canopy window panels. 

LOCATION 

Mounted on the de-icing panel E40, 

ACCESS MEN X MINUTES 

Unobstructed. 

I 
REPLACEMENT PROCEDURE MEN X MINUTES 

Fit a n d secure the unit to the de - icing panel E40 -
f our screws. 
Connect and secure c i rcui t w i ring - two conne ctions. 
F it a nd secure the relay cov er pl a t e - four screws . 

13 
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INSPECTION MEN X MINUTES 

C he c k that the unit is secur e ly and 
p r ope rly mo unted. 
Check that the e l ectr i c a l conn ection s are 
secur e ly and p r operl y connected. 

FUNCTION AL CHECKS MEN X M INUTES 

GROUND HANDLING A N D GROUND TEST EQUIPMENT 

SPECIAL TOOLS TO REMOVE OR S E RVICE 

REMARKS 

• 
14 
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AVRO PART NO. 

7-2052-15 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

ARROW 1 SERVICE DAT A 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

CONFIDENfl'AL 
'-

REF. NO. 

WINDSHIELD AND CANOPY Relays, Windshield 
DE-ICJNG De-icing - 2 11-9 

MANUFACTURER MANFR'S PART NO. AIRCRAFT EFFECTIVITY 

Electronic Specialties 25201 

KNOWN- ESTIMATED- 1500 hours 

To complete the AC supply to ·the heating elements 
of the windshield panels. 

Mounted on the de-icing panel E40. 

MEN X MINUTES 

Unobstructed. 

REPLACEMENT PROCEDURE MEN X MINUTES 

Fit and secure the unit t o the de-icing panel E40 -
four screws. 
Connect and secure circuit wiring - two connections. 
Fit and secure the relay cover plate - four screws . 

15 
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Check that the unit is securely and properly 
mounted. 
Check that the electrical connect ions are 
securely and properly connected. 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

• 
MEN X MINUTES 

MEN X MINUTES 

• 
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E LECTRICAL 

AVRO PART NO. 

7-1 0 53- 2 12, 211 

OVERHAUL LIFE: 

FUNCTION 

LOCATION 

ACCESS 

ARROW 1 SERVICE DATA 
COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT REF. NO. 

WINDSHIE LD AN D C ANOPY 
DE-ICIN G Front C a n o py P a ne ls - 2 11-9 

MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

Libby -Owens 2 520 1 

KNOWN- ESTIMATED-

T o provide a mi s t an d i ce free g lass pane l in the R H and LH 
h a lf s h e lls of the front can opy . 

In the c a nopy h a lf s h e lls , LH a nd RH . 

MEN X MINUTES 

Unob structe d . 

REPLACEMENT PROCEDURE ME N X MINUTE S 

See A r row 1 Service Data - S truc ture. 

17 
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INSPECTION MEN X MINUTES 

Check the terminal block is securely and 
properly mounted. 
Check that the electrical connections are 
securely and properly connected. 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

18 
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COMPONENT DATA SHEET 

SUB-SYSTEM COMPONENT 

WINI6HIELD AND CANOPY 
DE-ICING Windshield Panels 

REF. NO. 

- 2 11- 9 

AVRO PART NO. MANUFACTURER MAN'F'R'S PART NO. AIRCRAFT EFFECTIVITY 

7- 10 52- 138 7, 1388 25201 

OVERHAUL LIFE: KNOWN- ESTIMATED-

FUNCTION 

To provide a mist and ice free windshield. 

LOCATION 

The pane ls form the windshie ld. 

ACCESS MEN X MINUTES 

Unobstructed. 

REPLACEMENT PROCEDURE MEN X MINUTES 

See Arrow l Service Data - Structure. 

l 9 
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INSPECTION MEN X MINUTES 

Check that the terminal block is securely 
and prope rly mounted. 
Check tha t the electrical conn ections are 
securely a nd prope rly conne cted. 

FUNCTIONAL CHECKS MEN X MINUTES 

GROUND HANDLING AND GROUND TEST EQUIPMENT 

SPECIAL TOOLS TO REMOVE OR SERVICE 

REMARKS 

20 


