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Chapter 2 

WINDSCREEN DE-ICING CONTROLLERS, PLESSEY, TYPE 4, 
Mk. 1, 3 and 4 
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Fig. 1. 

  

External view of de-icing controller, 

Type 4, Mk. 1 
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  Fig. 2. Controller with case removed showing printed circuitry and folding construction 
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Introduction 
      1. The Plessey windsereen de-icing control- 

lers, Type 4, Mk. | and Mk. 4, are used on 
aircraft to control the electrical supply to 
film heaters in the windscreen. This control 
is achieved by eners i     

    

  

2. Transductors previce the necessary out- 
put current to operate the rclay which 
energizes the coil of the contactor, the 
operation of the transductors being dependent 
upon the resistance of the temperature 
sensing elements inserted in the laminations 
of the windscreen itself. Since the resistance 
of these elements is dependent upon the 
temperature of the windscreen, complete 
control is obtainable. 

DESCRIPTION 

Controller, Type 4, Mk. 1 

3. The controller is shown in Fig. 1. The 
controller components are mounted on three 
printed circuit boards A, B and C and wired 
internally by flexible leads. An exploded 
view of the controller is shown in Fig. 3. 
When assembled, ali the controller compo- 
nents are accommodated in a container 
which is then sealed. The printed circuit 
boards form three sides of a cube and fold 
out flat for servicing purposes. Inside the 
container the circuit boards are protected by 

    

a glassboard insulator. A spring base plate 
holds the assembly firmly in the container. 
External connections to the controller are 
made by means of the glass sealed terminals 
which are shrouded by a moulded terminal 
block and cover. 

4. The controller consists of three main 
(1) The supply transformer which 

forms the supply from L15V, 400c/s. 
yinding of this transformer 

feeds transductors and sensing elements of 
the circuit; (2) The control circuit which 
consists of three transductors, control slave 
relay, and control sensing elements; (3) The 
overheat circuit, overheat slave relay, and 
overheat sensing element. 

  

  

        

Controller, Type 4, Mik. 3 

5. See Note to para. 23. 

Controller, Type 4, Mk. 4 

6. This controller is identical to the Mk. 1, 
the essential differences being as shown in 
the Leading Particulars. In addition the 
Mk. 4 controller is designed to work with a 
300 ohm sensing element, whilst the Mk. | 
works with a 100 ohrn element. Operation 
of the Mk. 4 controiler is identical to that of 
the Mk. | described in the subsequent para- 
graphs. 
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Fig. 4. Block schematic diagram 
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Fig. 5. Circuit diagram for Type 4, Mk. 1 and 4 controllers 

OPERATION 

Control circuit 

7. The control circuit (fig. 5) consists of 
sensing element SI, fixed resistors R3, RS, 
RI and R2, transductors XDRi, XDR2 and 

XDR3, capacitors Cl, C2 and C3, and 
relay RLI. 

8. The control relay RLI is provided with 
single change-over contacts brought out to 
terminals C3, D3 and X2. The contacts are 
isolated from all other circuitry. Normally 
the “‘ make ”’ contact between C3 and D4 is 
used to energize the power contactor coil. 
Thus relay RLI energized represents power 
“on” to the screen. The relay coil current 
is controlled by transductor XDR3, and 
together with by-pass capacitor C3 represents 
the load on this transductor. 

9. The transductor XDR3 and all other 
transductors in the controller are auto- 
excited, parallel-connected units fed from a 
centre-tapped secondary of the transformer 
TI providing a full-wave rectified output 
into the load. 

10. The dic. excitation is provided by 
rectifiers D6 and D7; each of these rectifiers 
feeding an a.c. winding. Positive operation 
is ensured by the bi-stable characteristic of 
the transductor, and the action is quite 
independent of the rate of change of the 
input signal to the transductor. 

i1. The signal to transductor XDR3_ is 
provided by transductors XDRI and XDR2 
connected in push-pull. he loads on the 
push-pull stage are windings Cl and C2, and 
capacitors Cl and C2. When this stage is 
balanced, the effective input to XDR3 is 
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zero. Under these conditions, XDR3 will 
operate RLI. Transductors XDRI and 
XDR2 function as linear amplifiers and the 
input signal is Gerived as follows. 

12. A full-wave rectified current. derived 
from rectifiers DI} and D12, is passed 
through sensing element S1, through winding 
Cl on XDR2 and winding C2 on XDRI. 
The effect of resulting ampere-turns acting 
on these two transductors is backed off by 
the current passing through R3 and winding 
C2 on XDR2, and winding Cl on XDRI. 
Thus the current passing through the sensing 
element SI is compared with a “fixed current, 
and any change in sensing element resistance 
will cause a difference in ampere-turns acting 

on the transductors. 

Overheat circuit 

13. The overheat circuit (fig. 5) consisis of 
a sensing element S2, a fixed resistor R4. 
transductor XDR4, capacitor C4, rectifiers 

D9 and DIO, and relay RL2. The overheat 
relay is provided with single change-over 
contacts brought out to terminals C1, C2 and 
DI. The contacts are isolated from all other 
circuitry. Normally the “make” contacis 
C2 and DI are in series with the power 
contactor coil; thus when the control relay is 
energized and the overheat relay is de- 
energized, power is applied to the windscreen. 
Relay RL2 is identical to RLI in all respects 
and is controlled by transductor XDR4, 
which has bi-siable operation as in XDR3. 

  

    

a 
al rei. 

14. The signal to XDR4 is derived i 
similar manner to that of the control chan 
The current through $2 and Cl is backed off 
by the current through R4 and C2. Thus a 
change in resistance (from the normal) of S2 
will cause an unbalance of ampere-turns 
acting on XDR4 such that if S2 increases 
the iransductor will be driven up thus 
energizing RL? and discontinuing power to 
the windscreen. 

   

  

  

Fig. 6. 

SERVICING 

15. Since the controller is a sealed ua 
very little servicing can be done other than 
external inspection for damage, security of 
attachment and the condition of connecting 
wiring. - 

16. If the operation of controller is suspect, 
the following external tests may be carried 
out. 

Tests (controller, Type 4, Mk. 1) 

17. A supply of Li5V at 400c/s is required 
for the test. Two decade resistance boxes 
calibrated from 100 to 150 ohms should be 
connected to terminals Al, B2 (control) and 
A2, B2 (overheat). These simulate the 
control and overheat sensing elements. The 
control resistance box should be a slide-wire 
type capable of reading increments of | ohm. 

48. Connect four 3 watt lamps to terminals 
X25 D3; D3, ‘C3; G2, Diz and D1, €l; 
These indicate the closing of the contacts of 
the two relays and are referred to subsequently 
asi— 

   
“Control” relay 

  

‘de-ent ed (power off) ee LI 

3, C3—* Control” relay 
energized (power on)... wire L2 

C2, DI-—* Gverheat ” relay 
de-energized (power on)... wee L3 

DI, Cl—* Overheat ” relay 
energized (power off)... ag L4 

Control functioning 

19. Proceed as follows :— 

(1) Set both decade resistances to 107 
ohms. Switch on the supply. Lamps L2 
and L3 should light. 

(2) Increase the value of the control 
resistance until LI lights (L2 extinguished). 
This must occur between 110-2 ohms and 
[11-2 ohms. 

    
Installation diagram 
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INDICATORS: 
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Fig. 7. Wiring diagram 

(3) Reduce the contro! until 
L2 lights again. Th 
of the control resistance for L2 “ 
LE “on” should not e i 
If these requirements 
control amplifier working point requires 

adjustment and the unit should be sent 
for repair. 

   
   

    

    

Overhear functioning 

26. Proceed as follows :— 

(1) Set both decade resistances to 107 
ohms. Switch on the supply. Lamps L2 
and L3 should light. 

(2) Increase the value of the overheat 
resistance until L4 lights (L3 extinguished). 
This should occur between [16-1 ohms 
and 121-4 ohms. 

(3) Reduce the overheat resistance until 
13 lights again. The difference in readings 
of the overheat resistance for L4 “on” 
and L3 ‘on™ should not exceed 8 ohms. 

  

Insulation resistance 

21. Apply i15V-:5 per cent, 400c/s to 
terminals A3, XI, and connect the decade 
resistance boxes to terminals Al, B2 (control 
and A2. B2 (overheat). Adjust the boxes to 

      

1 
3) C2 and C€ 

Cl and C3 
X2 and C2 

The minimum permissible value is 20 
megohms. 

X2 and D3 
Di and Cl 
Cl and X2 

22. Adjust the boxes to 123 ohms each: 
Check the insulation resistance at 500 volts 
between terminals:— 

C2 and D1 
and D3 

minimum 
megohms. 

    

permissible value is 20 

‘Fests (conirolier, Type 4, Mik. 4) 

23. A supply of 200V at 400c/s is required 
for the test. Two decade resistance boxes 
calibrated from 50 to 500 ohms should be 
connected to terminals Al, B2 (control) and 
A2, B2 (overheat). These simulate the 
control and overheat sensing elements. The 
control resistance box should be slide-wire 
type capable of reading increments of | ohm. 
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Note... 

An earlier version of these controllers, the 

Type 4, Mk. 3 (Part No. 7CZ/106802/11), 

which operated on W1SV supply and worked in 

conjunction with a 300 ohm sensing element, 

has deen superseded by Type 4. Mk. 4 con- 

troller (Ref. No. 5CZ/6027). Tests on the 

Type 4, Mk. 3 controller are the same as for 

Type 4, Mk. 4 controiier (Re 9. 5CZ/6022). 

except for the supply voltage. this controller 

having the same control temperature range. 

    

     

  

  

24, Connect four 3 watt lamps to terminals 

X2, D3: D3, C3; C2, Bl: and DI, Cl. 

These indicate the clo of the contacts of 

the two relays and are referred to sub- 

sequently as:-— 

X2, D3—* Control” relay  de-ener 

   
     

gized (power off) any ‘bel 

D3, C3-—‘*‘ Control” relay energized 

(power on) ate any LQ 

02. D1I—‘ Overheat ” relay de-ener- 

gized (power off) we 3 

D1, Cl— Overheat ” relay energized 

(power on) a  L4 

Control functioning 

25. Proceed as follows :— 

(1) Set both decade resistances to 

ohms (for controller, Ref. No. 5CZ/6027). 

331 ohms (for controller, Ref. No. 5C 

6022), or 347 ohms (for controler, Ret. 

No. 5CZ/6254). Switch on the supply. 

Lamps L2 and L3 should light. 

(2) Increase the value of the control 

resistance until Li lights (L2 extinguished). 

This must occur between 336-9 ohms and 

340-1 ohms (for controller, Ref. No. SCZ; 

6027), 344-9 ohms and 348-1 ohms (for 

controller, Ref. No. 5CZ/6022), and 360 

ohms and 364-0 ohms (for controller, Ref. 

No. 5CZ/6254). 

(3) Reduce the control resistance until L2 

lights again. The difference in readings of 

the control resistance for L2 “on” and 

Li “on” should not exceed 4 ohms. Vf 

these requirements are not met, the control 

amplifier working point requires adjust- 

ment and the unit should be sent for 

repair. 

Ua
 

    

Overheat functioning 

26. Proceed as follows :— 

(1) Set both decade resistances to 323 
ohms (for controller, Ref. No. $CZ/6027). 
331 ohms (for controller, Ref. No. 5CZ/ 
6022), or 347 ohms (for controller, Ref. 

No. 5CZ/6254). Switch on the supply. 
Lamps L2 and L3 should light. 

(2) Increase the value of the overheat 
resistance until L4 lights (L3 extinguished). 
This should occur between 345-5 ohms and 
370-4 ohms (for controller, Ref. No. 5CZ/ 
6027), 362-4 ohms and 378-4 ohms (for 
controller, Ref. No. 5CZ/6022), 378-4 ohms 
and 394-5 ohms (for controller, Ref. No. 

5CZ/6254). 

(3) Reduce the overheat resistance until 
L.3 lights again. The difference in readings 
of the overheat resistance for L4 “on” 
and L3 “on” should not exceed 24 ohms. 

   

    

   
Insulation resistance 

27. Apply 200V=-5 per cent, 400c/s to 
terminals A3, XI, and connect decade 
resistance boxes to terminals Al, B2 (Control) 
and A2, B2 (overheat). Adjust the boxes 
each to 323 ohms (for controller, Ref. No. 

5CZ/6027), 331 ohms (for controller, Ref. 
No. 5C%/6022), or 347 ohms (for controller, 
R No. 5CZ) ). Check insulation 

tance with a SOOV insulation resistance 
tester between terminals :— 

    

  

X2 and D3 C2 and C3 

Di and Cl Cl and C3 

Ci and X2 X2 and C2 

The minimum permissible value is 20 
megohnis. 

28. Adjust the boxes each to 372 ohms (for 

controller, Ref. No. 5CZ/6027), 380 ohms 

(for controller, Ref. No. 5CZ/6022), or 396 

ohms (for controller, Ref. No. 5CZ/6254). 

Check the insulation resistance at SO0V 

between terminals :— 

C2 and D1 

C3 and D3 

The minimum permissible value is 20 

megohms. 
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