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General view of twin motor actuator 
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Introduction 

1. Plessey linear actuators of the Twin- 
motor Jaguar series follow the general design 
described in this Appendix. The actuator 
described here is the Plessey Type 1CZ 
80383/1 and is typical of the series. Specific 
details of individual actuators will be found 
in A.P.4343D, Vol. 1, Book 3, Sect. 14. 

DESCRIPTION 

General 

2. The actuators of the Twin-motor Jaguar 
series have an auxiliary motor mounted 
alongside the main motor, both motors being 
offset from the plunger. 

3. The two motors are identical and are 
electrically independent of each other. The 
auxiliary motor is brought into use from the 
external control point, only in the event of a 
failure of the main motor, or, its limit 
switches. 

4. Apart from the mounting, gear arrange- 
ments and limit switches necessary for the 
two motors, the actuators are basically 
similar to the earlier Jaguar series, described 
in Appendix 9. 

Motors 

5. The motors are of the usual split-field, 
series-wound type incorporating an electro- 
magnetic brake to prevent overrun of the 
plunger. 
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Reduction gear trains 
6. The gear trains (fig. 3) consist of two 
initial spur gear reduction trains (main and 
auxiliary), and intermediate epicyclic type 
differential stage, and a final spur gear train, 
arranged to give a total ratio of 32-2: 1. 

7. Normally, the main motor is energised 
and the drive from the main motor pinion to 
the planet gear assembly is through a gear 
secured to the forward end of the sun gear 
shaft. The auxiliary motor, being braked, 
serves to lock the annulus, and the drive is 
transmitted through the three planet gears 
and carrier to a small gear pinned on the 
rear end of the planet gear assembly shaft. 
The drive to the final drive gear on the lead- 
screw is then made through a gear and 
pinion on an intermediate shaft. 

8. With the auxiliary motor selected, the 
drive from the auxiliary motor pinion to the 
planet gear assembly is through a gear 
secured to the forward end of the auxiliary 
drive shaft. A pinion on the rear end of the 
shaft meshes with teeth, cut on the periphery 
of the annulus. The main motor, being 
braked, serves to lock the sun gear, and the 
drive is transmitted through the planet gears 
and carrier to the final drive gear, as 
previously described for the main motor. 

Leadscrew and plunger 

9, The final drive gear is mounted on the 
rear end of the leadscrew and the drive is 
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transmitted through a drive pin which is 
inserted through the leadscrew. A 12 t.p.i. 
Acme-form thread is cut along the main 
length of the leadscrew and is a close mating 
fit with the similar thread on the inside of 
the plunger. 

10. The plunger is prevented from rotating 
by two torque reaction ears, which travel in 
slots in the plunger housing. The travel of 
the plunger is established by two snap-action 
limit switches which are operated by the 
torque-reaction ears, thus interrupting the 
electrical supply at the extended or retracted 
position of the plunger. 

11. The attachment for the front eye end is 
pinned in the forward end of the plunger. 
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Fig. 4. Limit switch assembly 

Limit switch assemblies 

12. Two limit switch assemblies are mount- 
ed on each side of the plunger housing to 
control the extended and retracted limits of 
plunger travel. The two on the left-hand 
side are in the main motor circuit and the 
two on the right-hand side are for the 
auxiliary motor. 

13. Each switch assembly (fig. 4) consists 
of a limit switch, riveted to a mounting plate, 
and the switch operating mechanism. The 
trip arm, which is pinned to the inner end of 
the rocker spindle, is contacted by the lower 
torque reaction ear on the plunger. Move- 
ment of the rocker spindle causes the rocker, 
which is integral with the spindle, to load the 
spring. 

14. One end of the spring is located under a 
flange on the rocker and the other end under 
the tongue of the switch arm. When the 

rocker end of the spring is loaded, the load is 
transferred to the other end which then 
moves the tongue on the switch arm upwards 
to operate the limit switch button. Any 
further movement of the rocker is absorbed 
by the spring. 

15. When the plunger moves away from the 
extreme position, the load on the spring is 
released and the switch arm moves down- 
wards away from the limit switch button. 
Further downward movement of the switch 
arm is prevented by a lug ona tab washer 
under one of the securing nuts. 

16. The switch assemblies are secured to the 
plunger housing by two nuts and special 
screws. Adjustment to the plunger stroke is 
made by slackening the securing nuts and 
sliding the switch assemblies in the appro- 
priate direction along the slots in the plunger 
housing. 

Electrical connections 

17. The connections to each motor and its 
associated limit switch assemblies are made 
by a length of quinprensheath cable. The 
two cables protrude from the front of the 
outer cover. 

18. The internal connections are shown in 
the circuit diagram in fig. 5. 

OPERATION 

19. Either of the reversible motors drives 
the leadscrew through a reduction train of 
spur and epicyclic gears. Moving over this 
leadscrew is the plunger, which incorporates 
two torque reaction ears (or lugs), which 
move in locating slots in the enclosing 
plunger housing to prevent the plunger from 
rotating. 

20. Dependent on the direction of rotation 
of the motor, therefore, the plunger extends 
or retracts in a linear motion within fixed 
limits. The extent of plunger travel is con- 
trolled by adjustable limit switches which are 
connected in the motor field circuits and are 
operated by one of the torque reaction ears. 
An electro-magnetic brake in each motor 
prevents overrun of the output shaft. 

INSTALLATION 

21. For details of the actuator installation 
in a particular aircraft, reference should be 
made to the appropriate aircraft Air Publi- 
cation. 
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22. When installing a new or reconditioned 

actuator, first check that it has not been 

damaged in transit or storage. Check that all 

external screws, nuts and bolts are fully 

tightened and that the correct front eye-end 

is fitted to the plunger. Check that the 

extended and retracted dimensions of the 

plunger are correct for the installation. 

23. Ensure that the actuator and its asso- 

ciated component are at the correct end of 

their travel before coupling them together. 

24. After installation, operate the actuator 

in each direction with the main motor and 

the auxiliary motor in turn to prove correct 

functioning. Ensure that the limits of plunger 

travel are controlled by the actuator limit 

switches and not by any mechanical stops in 

the associated component. 

SERVICING 

25. The actuators are fully lubricated during 

manufacture, or, reconditioning and require 
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no internal re-lubrication during normal 
service. External fittings should be kept well 
lubricated with a low-temperature grease. 

26. During routine inspections, the actuator 
should be examined for damage. All external 
screws, nuts and bolts and the mounting of 
the unit should be checked for security. 
Check the security of the electrical con- 
nections and operate the actuator over its 
full travel in each direction with the main 
motor and the auxiliary motor in turn to 

ensure satisfactory functioning. 

Insulation resistance test 

27. An insulation resistance test can be 
carried out with the actuator installed in the 
aircraft. A 250-volt insulation resistance 
tester should be used. After installation the 
resistance between each live part and earth 
must not be less than 2 megohms. Due to 
the humidity prevalent in the aircraft when 
in service, the minimum permissible insula- 
tion resistance is 50,000 ohms. 
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