
F.S./1 

Introduction 

Description 

Motor 

Gear train 

A.P.4343D, Vol. 1, Book 5, Sect. 16, Chap. | 

Chapter 1 

ACTUATORS, ROTAX, C5000 SERIES 

Switch housing ,.. 

Adapter housing 

Operation 

Standard serviceability test for actuators, 
Rotax, C5000 series 

Rotax, 

Rotax, 

Rotax, 

Rotax, 

Rotax, 

Rotax, 

Rotax, 

Actuator, 

Actuator, 

Actuator, 

Actuator, 

Actuator, 

Actuator, 

Actuator, 

Actuator, Rotax, 

LIST OF CONTENTS 

ALA, Dec. 63 

Para. Para. 

1 Installation 12 

2 Servicing 14 

3 Brushgear 15 

5 Lubrication 16 

6 Commutator 17 

9 General 18 

10 Testing 20 

LIST OF ILLUSTRATIONS 

Fig. 

Actuator, Type CS5001/2, shown in 
section aa Lee Le we OL 

Arrangement of switch block... ce «=D 

Angular movement positions ... ) 

LIST OF APPENDICES 

App. App. 
Actuator, Rotax, Type C5025 (OG 

nee A Actuator, Rotax, Type C5027 .. 10 

Type C5001 /2 | Actuator, Rotax, Type C5029 wy J] 

Type C5005 /2 2 Actuator, Rotax, Type C5035 .. 1 

Type C5006 /2 3 Actuator, Rotax, Type C5041 we 13 

Type CS007/2 4 Actuator, Rotax, Type C5048 .. 14 

Type C5009 /2 5 Actuator, Rotax, Type C5050 .. IS 

Type C5017/2 6 Actuator, Rotax, Type C5052 .. 16 

Type C5021 /2 7 Actuator, Rotax, Type C5053 .. 17 

Type C5022/2 8 Actuator, Rotax, Type C5058 .. 18 

RESTRICTED



ADAPTER ROTARY SWITCH 
HOUSING SWITCH BLOCK 

\ 1 

\ ee         

  

wy 

     

  
  

DRIVE CIRCLIP MAGNET 
PINION | 

     
   

    

INSULATION 
ASSEMBLY WASHER 

  

  

  

  
  

  

  
            

        

          
  

  

INTERMEDIATE ; 
HOUSING one 

| 

SWITCH 

HOUSING 

   

      

    \ 
\. CIRCLIPS 

\ \ \ \ 

GEAR \ \ BRUSH 
HOUSING COVER ARMATURE MOULDING 

Fig. 1. Actuator, Type C5001/2, shown in section 

Introduction 

4. The Type C5000 series of rotary 
actuators has been developed for use on 
equipment where reversible rotary move- 
ment is required. The range covers a num- 
ber of variations in mounting, type of con- 
nection, speed and torque output. Informa- 
tion which applies to specific types will be 
found in the appendices to this chapter and 
is additional to the information contained in 
the following paragraphs. 

DESCRIPTION 

2. The construction of the C5000 series of 
rotary actuators is illustrated in fig. 1. This 
shows a Type CS5001/2 actuator which is 
typical of the series, except that some do not 
embody the adapter housing and coupling 
piece. 

Motor 

3. The motor operates on 28 volts and is 
a 2-pole permanent magnet machine. The 

armature shaft is supported in two. ball 
bearings — one at the commutator end is 
housed in the brush block, and one at the 
driving end is housed in the gear housing. 
A pinion on the driving end of the armature 
shaft transmits the drive to the gear train. 

4. Electrical connection to the motor is 
made by two wires leading from the switch 
block to clips which fit over the top of each 
brush box. These clips also compress the 
brush springs to the necessary length for 
producing the correct brush pressure. 

Gear train 

5. A train of reduction gears reduces the 
speed of the final drive shaft to very much 
less than the speed of the motor and the 
reduction ratio varies for the specific types. 
The gears are carried on three layshafts, two 
of which locate in the gear housing and 
switch housing, and the third between the 
armature pinion and the final drive shaft. 
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Switch housing 

6. The switch housing provides location for 
two of the layshafts. Two semi-circular ter- 
minal blocks (fig. 2) provide the connecting 
points for external and internal electrical 
leads. The external electrical cable passes 
into the actuator through a cable outlet fitted 
in the circumference of the intermediate and 
switch housings. 

7. The limit switch, where fitted, consists 
of contact arms fastened on to the four ter- 
minals on the terminal blocks, and a rotor 
secured to the final drive shaft. Two contact 
plates are inserted in the rotor, and the ends 
of the contact arms bear on the plates. 
The positions of the contact arms and plates, 
relative to one another, govern the amount 
and direction of rotation of the final drive 
shaft. 

8. The intermediate housing fits in the end 
of the switch housing, completely enclosing 
the switch block. 

Adapter housing 

9. The adapter housing is fitted on some 
types and not on others. It is secured to 

TERMINAL BLOCKS CONTACT PLATES 

  
CONTACT ARMS 

Fig. 2. Arrangement of switch block 
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the end face of the intermediate housing and 
protects the drive coupling. The housings 
are fitted to accommodate special installa- 
tion requirements and vary in shape and the 
position of the securing holes. 

OPERATION 

10. The actuator may be operated in a 
clockwise or anti-clockwise direction by 
reversing the flow of current in the armature 
of the motor. When current is fed through 
the brushes to the armature, the actuator 
operates in the direction of rotation selected 
by the appropriate switch, until it reaches 
a position where contact between the contact 
arm on the terminal block and the contact 
plate on the rotor is broken. At this point 
the limit switch makes connection with the 
other circuit which allows the actuator to 
rotate in the opposite direction upon opera- 
tion of the switch. 

il. The maximum amount of rotary move- 
ment is 90 degrees with a variation up to 
2 degrees above 90. The various positions 
of angular movement are illustrated in fig. 3, 
which indicates the appropriate extent of 
travel for the different types of actuator. 
The machine may be stopped at any inter- 
mediate position and may be made to rotate 
in either direction. 

INSTALLATION 

12. Information on the installation of the 

actuators will be found in the relevant Air 
Publications for specific aircraft. It is im- 
portant that care be exercised when making 
the electrical connections, as a reversal of 
leads will reverse the direction of rotation 
indicated in the relevant circuit diagram. 

13. The actuators will operate satisfactorily 
in any position, but to obtain maximum 
operating efficiency they should be mounted 
vertically. 

SERVICING 

14. Servicing of an installed actuator is 
confined to general inspection to ensure the 
actuator has not sustained damage, and that 
it is secure on its mounting. 
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Brushgear 

15. The actuator should be removed from 
the aircraft and serviced at periods pres- 
cribed in the appropriate servicing schedule. 
Normal servicing will not necessitate any 
dismantling other than removing the motor 
cover and brush retaining ring to obtain 
access to the brush gear. The brushes should 
be removed, and checked for damage and 
wear, ensuring that they are a free, but not 
slack, fit in their holders. When the brushes 
are removed during servicing, or for any 
other reason, the length of each brush should 
be checked to ascertain that it will not wear 
down beyond its minimum length before the 
next servicing period. The minimum length 
of brushes is given in the leading particulars 
of the appendices. 

Lubrication 

16. The actuators are sufficiently lubricated 
during manufacture and should not need 
further attention, except during repair when 
grease XG-275 should be used. 

Commutator 

17. If the commutator is found to require 
skimming, it should be noted that the mini- 
mum permissible diameter is 0-335 in. After 
skimming, the slots between the commutator 
bars should be cleaned out. 

General 

18. Check the security of all soldered 
leads. Ensure that all external nuts, screws 
and locking devices are secure. Examine 
the electrical connections for security and 
damage, and the cable for frayed or damaged 
insulation. 
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19. At the end of the servicing operations, 
ensure that all components are in their 
correct positions, and replace and secure the 
motor cover. 

TESTING 

20. All the C5000 series of actuators 
should be tested for satisfactory operation 
by connecting them to a suitable 28-volt 
circuit. 

21. Since these actuators have permanent 
magnetic field motors, it is preferable to use 
a pure d.c. supply when testing. If a dic. 
supply is not available, however, it is per- 
missible for functional tests only, to use an 
a.c. supply which has been rectified by a 
suitable rectifier unit, e.g.. R.A.F. Type 37 
(Ref. No. 5P/2908) or Admiralty Type 
“Westruk 609” and ‘‘Westruk 829”. 

Note ... 

When “testing to specification’, pure 
d.c. only must be used. 

22. It is important to ensure that the supply 
polarity is correct, since with a reversal of 
polarity it is possible for the switch cam to 
overrun the switch contacts in the opposite 
direction to that required to operate the 
unit correctly, thus leaving the electrical 
system in an Open-circuited condition. 

23. Test the insulation of all live parts 
to the frame by a 250-volt insulation resis- 
tance tester. A reading of not less than 0-05 
megohm should be obtained. 
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Appendix A 

STANDARD SERVICEABILITY TEST FOR ACTUATORS, 

ROTAX, C5000 SERIES 

Introduction 

1. The following tests may be applied to 
the actuator before it is put into service, or 
at any time when its serviceability is suspect. 

Test equipment 

2. The following test equipment is re- 
quired : — 

(1) Rotary actuator test rig (Ref. No. 
4G/6591). 

(2) Insulation resistance tester, Type 
C (Ref. No. 5G/152). 

Testing 

Performance test 

3. Set the actuator on the test rig, and en- 
sure that it operates within the limits given 
in Tables | and 2 respectively. The tests 
should be made for each direction of rota- 
tion, and at 28 volts. 

TABLE 1 

Tests on no load 

  

Angular travel Time of travel Current 

  

Type (deg.) (sec.) (max.) (amp.) (max.) 

C5001 /2 90 3:8 0-45 
C5005 /2 90 3:8 0-45 
C5006 /2 90 3-8 0-45 
C5007 /2 90 3-8 0-45 
C5009 /2 Continuous 4-0 r.p.m. 0-45 
C5017/2 90 3-8 0-45 
C5021 /2 90 19-5 0-40 
C5022 /2 90 3°8 0-45 
C5025 90 3:8 0-45 
C5027 Continuous 4-0 r.p.m. 0-45 
C5029 90 3°8 0-45 
C5035 65 14] 0-40 
C5041 90 3-8 0-45 
C5048 30 0-5 2-60 
C5050 46 1-1 0-50 
C5052 90 3°8 0-45 
C5053 46 1-1 0-50 
C5058 90 1-7 2:60 
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TABLE 2 

Tests on normal load 

  

  

Angular travel | Normal load Time of travel Current 
Type (deg.) (Ib. in.) (sec.) (max.) (amp.) (max.) 

C5001 /2 90 30 4:3 0-65 
C5005 /2 90 30 4:3 0-65 
C5006 /2 90 30 43 0-65 
C5007 /2 90 30 4:3 0-65 
C5009 /2 Continuous 30 3-5 r.p.m. 0-65 
C5017/2 90 30 4:3 0°65 
C5021/2 90 30 21-4 0-60 
C5022 /2 90 30 43 0-65 
C5025 90 30 4:3 0-65 
C5027 Continuous 30 3-5 r.p.m 0-65 
C5029 90 30 4:3 0-65 
C5035 65 30 155 0-60 
C5041 90 30 4:3 0-65 
C5048 30 30 0-6 3-00 
C5050 46 13-5 1:3 0-70 
C5052 90 30 4:3 0-65 
C5053 46 13-5 1:3 0-70 
C5058 90 30 1-9 3-00 

  

4. The actuator must operate on 18 volts 
against a normal load. 

Insulation resistance test 
5. The insulation resistance, when measured 

with a 250-volt insulation resistance tester 
between all live parts and the frame, must 
not be less than 0-05 megohm. 
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Appendix 1 

ACTUATOR, ROTAX, TYPE C5001/2 

LEADING PARTICULARS 

Actuator, Type C5001 /2 ony Fe -_ ea .. Ref. No. 5W/1 

Normal voltage... . . - oe we wee 28 volts 

Current consumption at 28V on nor. mal load sts 3 ... 0:65 amp. 

Normal load Le Le Le we wee o Le oe 30 Ib. in. 

Maximum load... srs ce es ws ve as oir 55 [b.in. 

Angular travel... ve . he Le Le Le Le 90 deg. 

Time of travel on normal foail ve ce ve Le 4:3 sec. (max.) 

Temperature range ae sig ee ro one ~40 to +90 deg. C. 

Overall length... a a we we we a 4-766 in. 

Brush spring pressure at 0 Ii in, se — Le a oe 1:25 oz. 

Brushes... . we a 8 se be Grade E.G.14 

Minimum length é hash Le wee oe oe we wee 0-125 in. 

Reduction gearing ratio (8-stage) = oe . a .. 4,450 to 1 

Weight... ve we oe we a we ww: Dl 

INTERMEDIATE 
HOUSING 
   

    

   

  

   

SWITCH 
HOUSING 

ADAPTOR 

HOUSING HOUSING 

    oer" BRUSH 
\ BLOCK 

BRUSH RETAINING 
RING 

    

  

Fig. 1. Actuator, Type C5001 /2 
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Description 

1. The C5001/2 rotary actuator is similar 
to that described in the main chapter. It 
has an adapter housing fitted over the splined 
drive coupling, the adapter housing being 
secured to the face of the switch housing 
(fig. 1). External electrical connection is 
made through a 10ft. long lead of Quin- 
prenmet cable. The theoretical circuit dia- 
gram (fig. 2) shows the wiring connection for 
operation of the actuator, but details of par- 
ticular installations should be obtained by 
reference to the relevant Aircraft Handbook. 
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ACTUATOR, ROTAX, TYPE C5005/2 

LEADING PARTICULARS 

Actuator, Type C5005 /2 

Normal voltage 

Current consumption at 28V on nor: mal load 

Normal load 

Maximum load 

Angular travel 

Time of travel on normal load ... 

Temperature range 

Overall length 

Brush spring pressure at O- Vin in, 

Brushes 

Minimum length of brush 

Reduction gearing ratio (8-stage) 

Weight 

. Ref. No. 5W/174 

28 volts 

0:65 amp. 

30 1b. in. 

55 Ib. in. 

90 deg. 

4:3 sec. (max.) 

~40 to +90 deg. C. 

4-843 in. 

i 1:25 oz. 

Grade E.G.14 

0-125 in. 

4,450 to 1 

11h. 402. 

  
Fig. 1. 
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Description 

i. The C5005/2 rotary actuator is similar 
to that described in the main chapter. It has 
an adapter housing fitted over the splined 
drive coupling, the adapter housing being 
secured to the face of the switch housing 
(fig. 1). A flange at the extreme end of the 
adapter housing is recessed and a circular 
plate with a small bore in the centre (to 
allow coupling of the actuator) fits in the 
recess. A slot in the wall of the housing 
reveals an indicator which is marked SHUT 
and opeN. This indicator is fixed to the 
driving shaft and rotates with it. Thus at 
one extreme position the word shut appears 
at the slot, and at the other extreme the word 
OPEN appears. These words refer to the 
positions of the equipment being operated by 
the actuator. 

2. Electrical connection is made to the 
actuator by a | ft. long lead of petrol resist- 
ing cable with a socket (Ref. No. 5X/6039) 
at the end. The theoretical circuit diagram 
(fig. 2) illustrates the method of connecting 
the actuator to the electrical supply and other 
components, but reference should be made 
to the relevant Aircraft Handbook for in- 
formation on installation of the actuator. 

3. The limit switch is generally the same 
as for most of this series of actuators. The 
two terminals 2 and 5 (fig.2) are used to 
connect two indicator lamps in the circuit. 
The lamps indicate the open and shut 

positions of the equipment which is being 
operated by the actuator. Current is supplied 
to each lamp, and the limit switch is arranged 
so that one lamp circuit is completed when 
the actuator has reached its extreme point 
of travel in a clockwise direction, and the 
other lamp circuit is completed at the end of 
the anti-clockwise travel of the actuaor. 

  

“OPEN” 
INDICATOR 

LAMP 
ACTUATOR} 

BLACK Pe; 
      

  
+ 

  

   

    

BC. 
SUPPLY   

  
  

"SHUT" SWITCHES SHOWN 
INDICATOR 

LAMP 

  

Fig. 2. Circuit diagram 
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Appendix 3 

ACTUATOR, ROTAX, TYPE C5006/2 

LEADING PARTICULARS 

Actuator, Type C5006/2 vee we Le vee oe Ref. No. 5W/ 

Normal voltage... oe ; s oe we we 28 volts 

Current consumption at 28V on nor stall lend Le we .. 0-65 amp. 

Normal load — ss wa a — oe ee eas 30 1b. in. 

Maximum load... Lee bee vee vee vee _ 55 [b. in. 

Angular travel... ws bo ses a we ee on 90 deg. 

Time of travel on normal load ... wise . oe . 4:3 sec. (max.) 

Temperature range ve Le oe oe . 40 to +90 deg. C. 

Overall length — ... eu ; “i “s 6 a 4-776 in. 

Brush spring pressure at 0-172 in. vee _ a . _ 1:25 oz. 

Minimum brush length ... sat 8 _ ‘ sen ee 0-125 in. 

Reduction gearing ratio (8-stage) a a Le a ... 4,450 to I 

Weight 2 1b. 

INTERMEDIATE 
HOUSING 

            

    

SWITCH 
HOUSING 

“ADAPTER GEAR 
RB HOUSING HOUSING.     

BRUSH 
BLOCK 

A : 
BRUSH RETAINING 

RING 

    

Fig. 1. Actuator, Type C5006 /2 
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Description 

1. The C5006/2 actuator is similar to that 
described in the main chapter. It has an 
adapter housing fitted over the splined drive 
coupling, the adapter housing being secured 
to the face of the switch housing (fig. 1). 
External electrical connection is made by an 
8 ft. length of Quinprenmet cable, fitted with 
a 4-pole socket (Ref. No. 5X/6009). The 
theoretical circuit diagram (fig. 2) shows the 
wiring connections for operation of the 
actuator, but details of particular installa- 
tions should be obtained by reference to the 
relevant Aircraft Handbook. 
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Appendix 4 

ACTUATOR, ROTAX, TYPE (€5007/2 

LEADING PARTICULARS 

Actuator, Type C5007/2 wes Le a Le ... Ref. No. 5W/438 

Normal voltage... 9 per ‘ a 505 we wei 28 volts 

Current consumption at 28V on rromendt feed, vee wee .. 0°65 amp. 

Normal load wee vee Lee Le we we wee oe 30 Ib. in. 

Maximum load... 28s a om es aa at Le 55 [b. in. 

Angular travel... wee vee a we ee ves wee 90 deg. 

Time of travel on normal load ... ua a aes 28 4:3 sec. (max.) 

Temperature range a wee wee Le wee ~40 to +90 deg. C. 

Overall length — ... sete 2 cee vee Les vee a 4-106 in. 

Brush spring pressure at 0172: iN, are te ves vee oe 1:25 oz. 

Brushes wee wee Le Le vee we Grade E.G.14 

Minimum brush length ... ei woe sas 2 se wi 0-125 in. 

Reduction gearing ratio (8-stage) ve ves oe ves .. 4,450 to | 

Weight 1 1b. 

\ INTERMEDIATE 

    

    

HOUSING 
SWITCH 
HOUSING 

x 
GEAR . 

HOUSING 

  

     

    

BLOCK 

BRUSH RETAINING 
RING 

Fig. 1. Actuator, Type C5007/2 
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Description 

1. The C5007/2 actuator is similar to that 
described in the main chapter. No adapter 
housing is fitted as the actuator is mounted 
directly on to the aircraft (fig. 1). A 10 ft. 
long lead of Quinprenmet cable provides the 
external electrical connection for the actua- 
tor. The theoretical circuit diagram (fig. 2) 
illustrates the method of connecting the 
actuator to the electrical supply and other 
components, but reference should be made 
to the relevant Aircraft Handbook for in- 
formation on installation of the actuator. 

     
  

Fig. 2. 
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Appendix 5 

ACTUATOR, ROTAX, TYPE C5009/2 

LEADING PARTICULARS 

Actuator, Type C5009 /2 

Normal voltage 

Current consumption at 28V On nor. wt Teal 

Normal load 

Maximum load 

Speed of travel on normal Toa 

Temperature range 

Overall length . 

Brush spring pressure at O- Ini in, 

Brushes . vee 

Minimum brush length ae 

Reduction gearing ratio (8-stage) 

Weight 

Description 

1. The C5009/2 actuator is similar to that 
described in the main chapter, except that 
no limit switches or adapter housing are 
fitted. External electrical connection is made 
by a 1 ft. length of Duprenmet 6 cable which 

  
ROTATION (CLOCKWISE) 

Fig. 1. 

  

Ref. No. 5W/388 

28 volts 

0:65 amp. 

30 Ib. in. 

55 Ib. in. 

1% 3-5 rpm. 

-~40 to +90 deg. C. 

4-025 in. 

1:25 oz. 

Grade E.G.14 

0-125 in. 

4,450 to 1 

1 1b. 

is attached to the actuator terminals. The 
rotation is clockwise (looking on the drive 
end), when the circuit is arranged such that 
the red lead is switched to positive (fig. 1), 
but reference should be made to the relevant 
Aircraft Handbook for information on par- 
ticular installations of the actuator. 

JUNCTION 
Box ACTUATOR 

po r 
| L i 

Circuit diagram 
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ACTUATOR, ROTAX, TYPE C5017/2 

LEADING PARTICULARS 

Actuator, Type C5017/2 

Normal voltage 

Current consumption at 28V on nor. wie load 

Normal load 

Maximum load 

Angular travel . 

Time of travel on normal load ... 

Temperature range 

Overall length Le 

Brush spring pressure at 0: 172 i1 in, 

Brushes . wee 

Minimum brush length ... 

Reduction gearing ratio (8-stage) 

Weight 

Description 

1. The C5017/2 actuator is similar to that 
described in the main chapter. No adapter 
housing is fitted as the actuator is intended 
for mounting direct on to the driven com- 
ponent. Electrical connection is made by 

(ctockwise) { 

  

  

Fig. 1. 

SWITCH ti \ YELLOW I~ | 
oc a! aa 

er L \ 

Ref. No. 5W/331 

28 volts 

0-65 anip. 

30 1b. in. 

55 [b. in. 

90 deg. 

wee 4:3 sec. (max.) 

-~40 to +90 deg. C. 

4-025 in. 

“ 1:25 oz. 

Grade E.G.14 

0-125 in. 

4,450 to 1 

L Ib. 

means of a 41 inch length of Quinprenmet 
cable fitted with a 4 pole socket (Ref. No. 
5X /6189). The theoretical circuit diagram 
(fig. 1) gives only the general sense of the 
wiring. ‘For details of particular installations, 
reference should be made to the relevant 
Aircraft Handbook. 

JUNCTION 
BOX ACTUATOR 

    

  
Circuit diagram 
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Appendix 7 

ACTUATOR, ROTAX, TYPE (5021/2 

LEADING PARTICULARS 

Actuator, Type C5021/2 =: nie me ees ... Ret. No. 5W/310 

Normal voltage... wee ve we wee 28 volts 

Current consumption at 28V on normal load wee si .. 0°60 amp. 

Normal load am ie we 18 wee 2 ais vee 30 Ib. in. 

Maximum load... wee cee Les we _ we wee 55 Ib. in. 

Angular travel... ae oe ei aes eee os aa 90 deg. 

Time of travel on normal load ... we Lee we wee 21:4 sec. (max.) 

Brush spring pressure at 0-172 in. ce Lee . one um P25 oz 

Brushes... a ms ne a % oe . Grade E.G.14 

Minimum brush length ... vee vee ves ves a 0-125 in. 

Reduction gearing ratio (10-stage) —... ; 4 a ’ .. 21,006 to 1 

Weight... ves Les wee a . ve ve . 19 oc. 

    

  

STAGE REDUCTION 
GEARING 

SWITCH 

MOTOR COVER 

PERMANENT MAGNET 

SWITCH BLOCK 

Fig. 1. Actuator, Type C5021 /2 
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Description = ACTUATOR    
    

     

  

   
  

   

JUNCTION 

1. The CS021/2 actuator is similar to that . Box 
described in the main chapter. No adapter Dc. oct ete 
housing is fitted as the actuator is intended SuEED tae {ot 4 
for mounting direct on to the driven com- ‘i ‘ + 
ponent (fig. 1). The reduction gearing con- + (CLOCKWISE) 
sists of 10 stages, instead of 8, to produce “y 
the high reduction ratio. External electrical     connection is made by a Sft. length of 
Quinprenmet cable which is attached to the ({   
actuator terminals. The theoretical circuit | 
diagram (fig.2) illustrates the method of f SE 
connecting the actuator to the electrical SWITCH ~~ 

    
supply. For details of particular installations, (ANTI-CLOCKWISE) 
reference should be made to the relevant 
Aircraft Handbook. Fig. 2. Circuit diagram 
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ACTUATOR, ROTAX, TYPE C5022/2 

LEADING PARTICULARS 

Actuator, Type C5022/2 

Operating voltage range ... 

Normal voltage 

Current consumption at 28V on nor. mail load 

Normal load 

Maximum load 

Maximum static load 

Angular travel Lee 

Angular variation of stop positions 

Time of travel (normal load) ... 

Ambient temperature range 

Brush spring pressure at 0-172 in. 

New brush length . 

Minimum permissible brush feng 

New commutator diameter 

Minimum commutator diameter 

Overall length 

Reduction gearing ratio (8- stage) 

Weight 

1. The C5022/2 rotary actuator is similar 
to the C5005/2 actuator in having a visual 
indicator fitted and external lamp indication 
for the OPEN and SHUT positions of the 
equipment which is being operated by the 
actuator (fig. 1). 

2. A modified adapter housing has been 
introduced to the C5022/2 unit, and the 
installation details for this, together with the 
angular travel for the OPEN and SHUT posi- 
tions of the visual indicator, will be found 
in fig. 2 of this appendix. 

3. Electrical connection is made to the 
actuator by a lft. long lead of petrol- 
resisting cable with a socket 2CZ111698 (Ref. 
No. 5X/6379B) at the end. 

RESTRICTED 

  

Ref. No. 5W/350 

18 - 29V dc. 

28V dic. 

0:65 amp. 

30 1b. in. 

55 [b. in. 

90 1b. in. 

90 deg. 

+lideg. 

4:3 sec. (max.) 

40 deg. C to +90 deg. C 

1:25 oz. 

O 199 in. to 0-214 in. 

0-125 in. 

“0: 350 in. to 0°352 in. 

0-335 in. 

4-504 in. (max.) 

4,450: 1 

1/1b. 402. 

  

Fig. 1. Circuit diagram



  

~~ INDICATOR 

2:250 CRS. 

   
     

    

2 HOLES 
189 DIA 

pou - __ySHUT 
“a1 } 

t ! y_-3 
fof << 

/ | a6 
/ / oO @ 

/ oS 
82 / 2 

APPROX. / + 

“vw J 90° | os ANGLE OF | 
a TRAVEL | 

  

OUTPUT SHAFT 
SHOWN IN “OPEN” 
POSITION— (LE. 
FULLY CLOCKWISE) 

“OPEN ~ 

INDICATORS SWITCHED OFF 
OVER THIS ANGLE OF TRAVEL 

DIMENSIONS IN INCHES 

Fig. 2. Installation details 
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Appendix 9 

ACTUATOR, ROTAX, TYPE C5025 

LEADING PARTICULARS 

Actuator, Type C5025 ... sss weg wis ui ... Ref. No. 5W/2593 

Normal voltage... vee _ a we ves ve ... 28 volts dic. 

Operating voltage range ... ssi s i mi ... 18 to 29 volts d.c. 

Current consumption at 28V on nor. weil load wee Ls .. 0°65 amp. 

Normal load we Lee vee a Le _ a mt ss 30 Ib. in, 

Maximum load... ieee Bs nig ae ted ‘fe wee 55 Ib. in, 

Angular travel... Lee bes Lee vee wee vee vee 50 deg. 

Angular variation of stop positions... we cay ng ee +Il3deg. 

Time of travel on normal load ... ne we ve _ 4:3 sec. (max.) 

Ambient temperature range... ae _ ~ 60 deg. C. to +90 deg. C 

Overall length — ... Lee vee _ we . vee 4: 140 in. 

Electrical connection —... a 10 ft. a Quadramet 4 cable 

Brush spring pressure (compressed to 0: 172 in) we .. 1:25 oz. (35 gin.) 

Brushes a _ Grade E.G.14 

Min. length of brush — ... we § . ce 3 ‘ re 0-125 in. 

Gear ratio (8-stage) . . oe . . . 4.45021 

Weight 11h. 13 oc. 

TERMED IE     
   

    

HOUSIN 

SWITCH 
HOUSING 

GEAR 
HOUSING 

     BRUSH RETAINING 
RING 

Fig. 1. Actuator, Type C5025 
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1. The C5025 rotary actuator (fig. 1) is 
similar to others in the C5000 series, shims 
being fitted to give a greater end float on 
the armature shaft, gear shafts and output 
shaft. 

2. The theoretical circuit diagram (fig. 2) 
illustrates the method of connecting the 
actuator to the electrical supply and other 
components, but reference should be made 
to the relevant Aircraft Handbook for infor- 
mation of the actuator. 

>. Four fixing holes tapped 6 B.A. x 0-218 
deep, on a 1:250+0-002 in. P.C.D.. are 

provided in the intermediate housing at the 
drive end of the unit, for mounting purposes. 

    
JUNCTION 

. BOX 

\ } RED 

SWITCH cy 
. (CLOCKWISE) 

Nee =} 3 

ACTUATOR 

  

[ae 
    

Te a 
\ 

j BWe | 

SWITCH "7 
(ANTI- LS sey 

Fig. 2. 
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Appendix 10 

ACTUATOR, ROTAX, TYPE C5027 

LEADING PARTICULARS 

Actuator, Type C5027 ... 

Normal voltage... a 

Current consumption at 28V on normal load 

Normal load 

Maximum load wee 

Speed of travel on normal load ... 

Temperature range 

Brushes . vee we 

Brush spring pressure at 0-172 in. 

Minimum brush length ... 

Reduction gearing ratio (8-stage) 

Weight 

Description 

1. The C5027 actuator is similar to that 
described in the main chapter except that no 
limit switches or adapter housing are fitted. 
External electrical connection is made by 18 
in. length of Duprenmet 6 cable. The rota- 

  
/ aa ee 

ROTATION (CLOCKWISE) 

Fig. 1. 

  

... Ref. No. 5W/1346 

28 volts 

0-65 amp. 

30 Lb. in. 

55 Ib. in. 

vee we = BD LDN, 

~60 to +90 deg. C. 

Grade E.G.14 

1:25 oz. 

0-125 in. 

4,450 to 1 

1 1b. 

tion is clockwise (looking on the driving 
end). when the circuit is arranged such that 
the read lead is switched to positive (fig. 1), 
but for particular installations, reference 
should be made to the relevant Aircraft 
Handbook. 

JUNCTION 
BOX ACTUATOR 

Circuit diagram 
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ACTUATOR, ROTAX, TYPE C5029 

LEADING PARTICULARS 

Actuator, Type C5029 ... 
Normal voltage 

Operating voltage range | 
Current consumption at 28V on nor mal load 
Time of travel on normal load . 
Normal load 
Maximum load 
Angular travel 
Angular variation of stop positions 

Ambient temperature 
Gear ratio (8-stage) 
Brush spring pressure ... 

Brush length (new) 
Brush length (minimum permissible) . 
Commutator diameter (new) 
Commutator diameter (minimum permissible) 
Weight (with cable) 
Overall length 
Electrical connection 

... Ref. No. 5W/2563 
. ces 28V d.c. 

18 to 29V d.c. 
0-65 amp. 

4:3 sec. (max.) 
30 Ib. in. 
55 1b. in. 

90 deg. 
+l14deg. 

“75 deg. C. to +90 deg. C. 
4.450: 1 

Le 25 Ba. +10 per cent 
(at 0-172 in. dimension) 

0-199 - 0-214 in. 
vee 0-125 in. 
0-350 - 0-352 in. 

0-335 in. 
lib. 8 oz. 
4-140 in. 

2 in. of petrol- resistant cable with 
socket SX /6379B(2CZ111698). 

\ 

-—{) 
OPEN 

INDICATOR 
LAMP 

   
     

1. 
ACTUATOR 

  

The C5029 rotary actuator is similar to 

_ | others in the C5000 series; provision is made 

for external indicating lamps in the clock- 

wise and anti-clockwise positions (fig. 1). No 

adapter housing is fitted as the unit is 

mounted direct to the associated driven unit. 

  

   

  
      

  

9: 2. Four fixing holes tapped 4 B.A. x 0-218 
veucow_| : ; 3 

[ in. deep on a 1:250+0-002in. P.C.D. are 

ond provided in the intermediate housing at the 

drive end of the unit for mounting purposes. 

am BLACK | 
4 a . . 

“SHUT! SYITCHES SHOWN 3. For information on a particular instal- 
INDICATOR IN| CLOCKWISE . . 

LAMP ROTATION POSITION lation reference should be made 

Fig. 1. Circuit diagram relevant Aircraft Handbook. 
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Appendix 12 

ACTUATOR, ROTAX, TYPE C5035 

LEADING PARTICULARS 

Actuator, Type C5035 . . Ref. No. 5W/2314 
Operating voltage range . . 18 - 29V dic. 
Current consumption at 28V on normal load 0-60 amp. 
Normal voltage 28V d.c. 
Normal load 30 1b. in. 
Maximum load ... 55 Ib. in. 
Maximum static load 90 Ib. in. 
Angular travel 65 deg. 
Angular variation of stop positions +1hdeg. 
Time of travel (normal load) . 
Ambient temperature range 

15-5 sec. (ae) 

~75 des. C. to +90 deg. C. 
Brush spring pressure (at 0-172 in.) . . 1:25 oz. 
New brush length . “0-199 in. to 0-214 in. 
Minimum permissible brush length . 0-125 in. 
New commutator diameter we 0: 350 in. to 0:352 in. 
Minimum permissible commutator diameter ... 0-335 in. 
Overall length (over output shaft) 4-113 in. 

21,006 : 1 Reduction gear ratio (10-stage) 
Weight - Le . 

   

.. 14 Ib. (with leads) 

“OPEN” 

  

  

     FLYING 

LEAD 

meena 

   

Fig. 1. Circuit diagram 
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1. The C5035 actuator is similar to others 
in the series: the angular travel of the output 
shaft is 65 deg., and extremes of clockwise 
and anti-clockwise travel are indicated by 
sawcuts in the output shaft and on the end 
face of the mounting spigot (fig. 2). 

2. External indicator lamp contacts for the 

LAMP INDICATORS SWITCH OFF 
OVER THIS ANGLE OF TRAVEL 

TRAVEL 

  

  

  

93
6"
 Q

o 
DI
A 

SP
IG
OT
 

      
/ 

4 HOLES TAPPED 48a -216¢8'° DEEP 
ON 12504:002 PCD 

Fig. 2. 

T 

/ SEPTOPRENSHEATH 6 CABLE 

OPEN and SHUT positions of the equipment 
which is being operated by the actuator is 
given in the circuit diagram (fig. 1). 

3. Electrical connection to the actuator is 
by a Sft. flying lead of Septoprensheath 6 
cable. For connections to the associated 
equipment reference should be made to fig. 1. 

312 NOMINAL DIA 36 FINE SERRATIONS 
TO B.ESA. SPEC. AI9 

2934-015 TO END OF SHAFT 

125t-O1O SPIGOT 

  

  

      
DIMENSIONS IN INCHES 

Installation details 
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Appendix 13 

ACTUATOR, ROTAX, TYPE C5041 

LEADING PARTICULARS 

Actuator, Type C5041 ... 
Normal voltage ae 
Operating voltage range 
Current consumption at 28V on 1 normal load 
Time of travel on normal load . 
Normal load 
Maximum load 
Angular travel 
Angular variation of stop positions 
Ambient temperature as 
Gear ratio (8-stage) 
Brush spring pressure 

Brush length (new) 
Brush length (minimum permissible) +i 
Commutator diameter (new) 
Commutator diameter (minimum permissible) 
Weight... 
Overall length 
Electrical connection 

1. The C5041 rotary actuator is similar to 
others in the C5000 series; provision is made 
for an external indicating lamp connection 
for clockwise rotation only (fig. 1). 

2. An adapter housing is secured to the 
end face and located on the spigot of the 
intermediate housing: this encloses the ser- 
rated coupling and indicator moulding fitted 
to the output shaft. 

3. Two holes 0-257 in. +-003 in. diameter 
-000 

on a 2-500 in. +-002 in. P.C.D. are provided 
in the flange of the adapter housing at the 
mounting end, with a central locating hole 
0-564 in. +001 in. diameter for fitting to the 

-000 
associated equipment. 

4. An aperture is provided in the wall of 
the housing for observing the OPEN and SHUT 
positions engraved on the indicator mould- 
ing which occur at the extreme clockwise 
and anti-clockwise positions of the output 
shaft. 

. Ref. No. 5W/4162 
wes 24V dic. 
18 to 29V dc. 

0-65 amp. 
4:3 sec. (max.) 

30 IB. in. 
55 Ib. in. 
90 deg. 

; 42 deg. 
~ 60 dex. Cc. to +90 deg. C 

Le . 4,450: 1 
“1-25 oz. +10 per cent 

(at 0-172 in. dimension) 
0-199 - 0-214 in, 
Bie 0-125 in. 
0-350 - 0-352 in. 

0-335 in. 
w. LIb. 402. 
4-990 in. (max.) 

36 in. of ‘Quintonypr ensheath cable; 
connecting socket not provided. 

   

5. For information on a particular instal- 
lation reference should be made to the rele- 
vant Aircraft Handbook. 

wn WHITE 
  

NY, 
"OPEN 

INDICATOR 

LAMP ACTUATOR 

    

    

|   

Es 

D.C. 
SUPPLY   | H

o
 

er
es
 n
e
e
 

  

  
POSITION 

Fig. 1. Circuit diagram 
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Appendix 14 

ACTUATOR, ROTAX, TYPE C5048 

LEADING PARTICULARS 

Actuator, Type C5048 . 

Operating voltage range . 

Current consumption at av on gem Borel 

Normal voltage 

Normal load 

Maximum load ... 

Maximum static load 

Angular travel Lee 

Angular variation of stop positions 

Time of travel on normal load ... 

Ambient temperature range 

  

  

Ref. No. 5W/ 

18V -29V 

3 amp. 

.. 28V 

30 Ib. in. 

55 Ib. in. 

90 [b. in. 

30 deg. 

+2 deg. 

0-63 sec. (max.) 

0 deg. C. to +185 deg. C. 

Brush spring pressure at 0:172 in. ‘ 1-25 og, 

Brush length (new) O 199 in. to 0-214 in, 

Brush length (minimum) 0-125 in. 

Commutator dia. (new) ... 0-351 in. 

Commutator dia. (minimum) 0-335 in. 

Reduction gearing ratio (8-stage) 4,450: | 

Length ‘ 4-110in. 

Weight Llb. 402. 

SWITCH (CLOCKWISE ) 

| YELLOW 4 >. . 
Lr ke +VE 

Uso 

   

R
E
S
I
S
T
A
N
C
E
 

      
4 6 

ACTUATOR UNIT 

Toe th fo} 

L__piue | - 

GREEN | . 
/ —vE   

SWITCH’ (ANTI-CLOCK) 

Fig. 1. Circuit diagram 

i. The C5048 actuator is similar to the one 
described in the main chapter but has been 
designed to operate at a higher temperature, 
and has been sealed against ingress of water. 
No adapter housing is fitted; four holes 
tapped 4B.A.x0:218in. deep on a 1-250 
P.C.D. are provided in the intermediate 
housing at the drive end of the unit for 
mounting purposes. 

2. To restrict overrun, a dynamic brake has 
been incorporated in this actuator and forms 
part of the brush retaining ring. 

3. Electrical connections are made by 
approximately 9in. of Uni-efglas 20 cable 
and connected externally as shown in the 
circuit diagram (fg. 1). 

4. Information given in the main chapter 
regarding installation and servicing is applic- 
able to this actuator. For details of installa- 
tion in a particular aircraft. reference must 
be made to the relevant Aircraft Handbook. 
An installation diagram is shown in fig. 2. 
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3-950 TO END OF SHAFT      

3:640 
  2.000 DIA. 

29382! TO_END OF SHAFT 

1257 °'° SPIGOT 

ea 
AG 4 ie | 

1-882   

    
          

YT 

ad ¢ 
4 L | B 8 8 u - | =; 2 

a Jat 
7 

fr UNI- EFGLASS 20 CABLE 
|   

  

Fig. 2. Installation details 
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Appendix 15 

ACTUATOR, ROTAX, TYPE C5050 

LEADING PARTICULARS 

Actuator, Type C5050 . aes es Be ae Ref. No. ak 
Operating voltage range 4 lie See 18-29V 
Current consumption at 28V on normal load | Le vee we 0:70 amp. 
Normal voltage ... ves wee wes ve Lee wee Lee .. =©-.28V 
Normal load... ape wee _ wee we wee _ 13°5 1h. in. 
Maximum load ... ene oes oe3 ang = 0 Lee 25 Ib. in. 
Maximum static load ... ae we mA ea we ne 90 Ib. in. 
Angular travel . Lee vee 5st 1 4 46 deg. 
Angular variation of stop positions vee vee wee wee wee +2 deg. 
Time of travel on normal load wes wee Le 1-3 sec. (max.) 
Ambient temperature range... vee ee ~ 40 dee. C. to +90 deg. C. 

Brush spring pressure at 0'172in. —... wi a ‘ 1-25 oz. 
Brush length (new) — ... ag a wae sie wee ‘0: 199 - 0-214 in. 
Brush length (minimum) ve mS 4 _ 5 i 07125 in: 
Commutator dia. (new) wee Le wee ee wee Le 0-351 in. 
Commutator dia. (minimum) ... vee Lee wes Lee wee 0°335 te 
Reduction gearing ratio Lee a wee cee a wee 2,334 : 

Length... as pe at — wren wee we wes 4: O78 in 
Weight a aes we ee sa aR eae ees wea 12 OR 

ACTUATOR UNIT JUNCTION BOX DOUBLE POLE 
CHANGE OVER 

SWITCH 

  

  

  Le +E 

Fig. i. Cirenit diagram 

i, The C5050 actuaior is similar to the one 2. Electrical connections are made to this 
described in the main chapter. but is sealed 
against the ingress of water. it was ini 

y provisioned for the H.P. fuel cocks on 

actuator by way of a four-pole Plessey plug 

UK-AN(ET)-5000-14S-2P, and connected 
    

    

  

the Gnome engine in Wessex helicopters on externally as shown in fig. 1. 

which no filots indication is provided, in 
this installation it is superseded by the Rotax 3. Inf ‘ : : . 
= : 1 . Information given in the mair apter 
Type C5061 (Ref. No. 5SW/5997) when POEME DOD. BENE ihe mizin: chapter 
Gnome Mod. | is embodied. & No regarding installation and servicing is applic- 

adapter housing is fitted: four holes tapped able to this actuator. For details of instaila- 
218 in. deep 4 1-2 Lo . . 

ABA. x 0218 a deep on a 1°250 P.C.D. tion in a particular aircraft, reference must 
are provided in the intermediate housing at : 
the drive end of the unit for mounting be made to the relevant Aircraft Handbook. 

purposes. An installation diagram is shown in fig. 2. 
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Fig. 2. Installation details 
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Appendix 16 

ACTUATOR, ROTAX, TYPE C5052 

LEADING PARTICULARS 

Actuator, Type C5052 . 

Operating voltage range . 

Current consumption at 28V on nor veil Jecatt 

Nominal voltage ... 

Normal load 

Maximum load 

Maximum static load 

Angular travel . 

Angular variation of stop positions 

Time of travel on normal load ... 

Ambient temperature 

Brush spring pressure at O- 12 in. 

Brush length (new) 

Brush length (minimum) 

Commutator dia. (new) ... 

Commutator dia. (minimum) 

Reduction gearing ratio (8-stage) 

Length 

Weight 

1. The C5052 actuator is similar to the one 
described in the main chapter, but is sealed 
against the ingress of water. No adaptor 
housing i is fitted; four holes tapped 4 B.A. x 
0-218 in. deep on a 1-250 P.C.D. are provided 
in the intermediate housing at the drive end 
of the unit for mounting purposes. 

2. Electrical connections are made with 

Ref. No. 5W/ 

18 - 29V 

0:65 amp. 

.. 28V 

30 Lb. in. 

50 Lb. in. 

90 Ib. 

90 deg. 

+2 deg. 

ce a 4:3 sec. (max.) 

~ 60 deg. C. to +90 deg. C 

1-25 oz. 

0-199 - 0-214 in. 

0-125 in. 

0-351 in. 

0-335 in. 

4,450: 1 

4°640 in. 

1 Ib. 

2 ft. of Uninyvin 20 cable and connected ex- 
ternally as shown in fig. 1. 

3. Information given in the main chapter 
regarding installation and servicing is applic- 
able to this actuator. For details of installa- 
tion in a particular aircraft, reference must 
be made to the relevant Aircraft Handbook. 
An installation diagram is shown in fig. 2. 
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Appendix 17 

ACTUATOR, ROTAX, TYPE C5053 

LEADING PARTICULARS 

Actuator, Type C5053 . 
Operating voltage range 
Current consumption at 28V on normal load. 
Normal voltage .. 
Normal load 
Maximum load ... ae 
Maximum static load ... 
Angular travel ... 
Angular variation of stop positions so 

Time of travel (normal load) . 
Ambient temperature 
Brush spring pressure (at 0- 172 in. ). 
Brush length (new) 
Brush length (minimum permissible) bee 
Commutator diameter (new) ... 
Commutator diameter (minimum permissible) 
Overall dimensions — ... 

Length (over output shaft) . 

Width 
Height vee 

Reduction gear ratio ... 
Weight 

1. The C5053 actuator is similar to others 
in the series; the angular travel of the out- 
put shaft is 46 degrees, and extremes of 
clockwise and anti-clockwise travel are indi- 
cated by saw cuts in the end of the output 
shaft and the end face of the mounting 
spigot (fig. 2). 

2. External indicator lamp contacts for the 
OPEN and SHUT positions of the equipment 
which is being operated by the actuator are 
shown in the circuit diagram (fig. 1). << This 
facility is used in later Wessex helicopters 
where the actuator is used for the H.P. fuel 
cocks, in this installation it is superseded by 
the Rotax actuator Type C5062 (Ref. No. 
5W/5998) when Gnome Mod. 1251 is em- 
bodied.» 

  

3, Electrical connection to the actuator is 
via a six-pole Plessey plug, UK-AN(ET)- 

@Ref. No. 5W/5434p 
18 - 29V d.c. 

0-70 amp. 
28V dc. 

13-5 Lb. in. 
40 lb. in. 
90 Lb. in. 

bee 46 deg. 
+14 i deg. (at normal load) 

1-3 sec. (max.) 
40 deg. C. to +90 deg. C. 

1:25 oz. 
0 199 in. to 0-214 in. 

. 0-125 in. 
0 350 i in, to 0:352 in, 

0-335 in. 

5300-14S-6P. For connections to the asso- 
ciated equipment reference should be made: 
to fig. 1. 

“OPENINDICATOR LAMP 

  

    
coll | be 

—F*L i SUPPLY 

| | 

    

“SHUT” INDICATOR LAMP 

4 Fig. | 
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Appendix 18 

ACTUATOR, ROTAX, TYPE C5058 

LEADING PARTICULARS 

Actuator, Type C5058 . 

Operating voltage range 

Current consumption at 28Vv On nor mal load 

Normal voltage ... 

Normal load 

Maximum load 

Maximum static load 

Angular travel 

Angular variation of stop positions 

Time of travel on normal load ... 

Ambient temperature range 

Time rating ; 

Brush spring pressure at 1 0: Win in. 

Brush length (new) 

Brush length (minimum) 

Commutator dia. (new) ... 

Commutator dia. (ninimum) 

Reduction gearing ratio (8-stage) 

Length 

Weight 

1. The C5058 actuator is similar to the one 
described in the main chapter: it is sealed 
against the ingress of water and does not 
have an adapter housing fitted: four holes 
tapped 4B.A.x0:218in. deep on a 1-250 
P.C.D. are provided in the intermediate 
housing at the drive end of the unit for 
mounting purposes. 

2. To restrict overrun, a dynamic brake has 
been incorporated in this actuator, and forms 
part of the brush retaining ring. 

Ref. No. 5W/ 

18 - 29V 

3 amp. 

.. 28V 

30 Ib. in. 

90 Ib. in. 

90 Tb. in. 

90 deg. 

+2 deg. 

we I: 9 sec. (max.) 

~40 deg. C. to +120 deg. C. 

30 sec. 

: 1:25 oz. 

“0: 199 in. to 0-214 in. 

0-125 in. 

O-351 in. 

0-335 in. 

4,450: 1 

4-093 in. 

12 oz, 

3. Electrical connections are made by a 
four-pole Plessey plug, UK-AN(ET)-5000- 
14S-2P, and connected externally as shown 
in the circuit diagram (fig. 1). 

4. Information given in the main chapter 
regarding installation and servicing is applic- 
able to this actuator. For details of installa- 
tion in a particular aircraft, reference must 
be made to the relevant Aircraft Handbook. 
An installation diagram is shown in fig. 2. 
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ACTUATOR UNIT 
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Fig. 1. Circuit diagram 
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Fig. 2. Installation details 
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