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Chapter 14

ACTUATORS, ROTAX, C5500 SERIES
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Introduction

I. These actuators are for general applica-
tion in airciaft having a 28-voll d.c. supply.
Fhey are rotary types with angular travei of
the output shaft controlled by two incor-
porated limit switches; in certain actuaiors
within the series the wiring 15 so arranged
that these provide an external indication,
when the output shait is in the fully clock-
wise or anti-clockwise position.

2. Since the actuators within the C350U
series vary considerably, this chapter gives
a general description only; for details ol
various features of individual actuators and
diagrams of internal connections. reference
must be made to the relevant Appendices
this chapter.

DESCRIPTION

3. The actuators in the (3500 series are of
in-line construction, and include a reversible
motor which can be operated within a volt-
age range of 18 to 29 volts d.c. Generaily
speaking, the machines comprise four main
assemblies, viz., motor, solenoid brake, gcar
housing and switch housing. The swiich
housing is a composite assembly which in-
cludes output shaft, supply cable or external
plug. and two plain bearings: in certain
actuators a clutch is also incorporated.

Solenoid brake

4. A coil connected in series with the
motor armature is wound on a bobbin and
interposed between a plunger and a  steel
plate; the latter is known as the brake anvil,
and encloses the end of the brake housing.
A cavity in the anvil and another in the
plunger house each end of a helical spring
which passes through the bore of the bob-
bin. The plunger is faced with a susface of
Langite. and, being free to move under the
influence of the spring, exerts lateral pres-
sure on a non-magnetic steel disc which is
coupled to the armature shalt,

5. When the brake coil is cnergized the
brake plunger is withdrawn from contact
with the steel disc against the influence of
the brake spring. The brake will therelore
be automatically applied when the coil is de-
energized, i.e., when the motor is swiiched
off

Motor

6. The motor is a 2-pole, 2-brush machine,
split series wound; one field is used for cach
direction of rotation. A moulding interposed
between the brake and the motor yoke con-
taing the brush boxes, and houses a ball
bearing which supports the brake disc, in
the bore of which is the commutator end of
ihe armature shatt. The driving end of the
armature shait is located in a pinion borne
by a ball bearing housed in the gear housing
assembly.

7. The brake housing and moulding arc
normally enclosed by a screw-on-cap, locked
in posiion by a wire clip held in 4 retaining
grove, One end of the clip passes through
the cap and cniers a locating hole drilled
through the threaded part of the motor
casing. In some earlier actuators, the cover
is retained by a clip which passes over the
end of the cover.

Gear housing

8. This housing contains a multipic stage
spur gear irain assembled about three lay
shafts, of which two (outer) are fixed, The
third (central) lay shaft is secured 1o a
pinion which is integral with the outpui
shaft, The gearing produces a step-down
ratio, armature to output shaft, which varies
with the number of stages emploved.

Switch housing

9. A casting, secuted to the gear housing
by four serews, contains the Limit switch as-
sembly and provides a mounting for the
supply plug, or cable and giand entry or
grommet, whichever may be required for the
actuator.

10.  The casting is bored out. on the motor
axis, to provide an end plate in which a
plain bearing is housad. This bearing carries
the output shaft where it emerges from the
gearbox. The hollow part of the casting
houses the limit switches, with the output
shaft passing through the centre. Enclosing
the housing is an end plate which supports
the output shaft at its driving end in a plain
bronze bearing. The end plate provides the
means for mounting the actuator. and on its
external face it has a spigot which is marked
by two saw cuts, These markings indicate
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the extremities of travel of a datum line cut
in the end of the outpul shaft, in some
actuators, a visual indicator is fitted over
the shaft so that it shows the stop position
through a special adapter housing,

Limit switches

11. There are normally two limit switches
in the actuators, These switches are mounted
on, and form part of, the switch plate as-
sembly. The output shaft passes through
the plale assembly and supports the two
cams which operate the limit switches when
the output shaft is in the fully clockwise
or anti-clockwise position.

Electrical connection

12. Electrical connection to these actuators
is made either by means of a plug sccured
to a mounting integral with the switch
housing, or by a length of cable eniering
the switch housing through a grommet or
screwed gland nut: details will be found in
the appropriate Appendix.

INSTALLATION

13. Steel inserts are normally provided in
the drive end plates for mounting purposes,
some being tapped 2 B.A. and others 4 B.A
the depth of tappings is usually 0218 in, The
units can be mounted in any attitude,

14. These actuators should be serviced in
accordance with the general chapter in A.P.
4343, Vol. 1, Sect. 17, Chap. 1. and the in-
structions contained in the relevant Servic-
ing Schedule.

Brushgear

I5. Service the brushgear in the following
manner: —

(1) Release the wire clip locking the
end cap.

APAZID, Vol |, Book S, Sect. 16, Chap. 14
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{2) Remove the end cap, thus exposing
the brushgear.

(3) Unscrew the ch/hd, screw at each
brush box that secures the brush
spring retaining clip. Care should be
taken when lifting out the brushes not
to lose the smail helical brush springs.

(4)  The minimum length beyond which
brushes should not be used is 0+125 in.
Brushes should be renewed at periods
prescribed in  the relevant Servicing
Schedule, and whenever examination
reveals that they will not remain service-
able for the period that must elapse
before the next servicing,

(5) Check the brush spring pressure:
this should be 2'5 oz. (71 gm.}, when
the spring is compressed from a free
length of 04 in. to its working length of
0172 in.

(6} Reassemble the brush gear and
tighten the screws securing the brush
spring retaining clips. Fit the motor
cover and secure with the wire clip mak-
ing sure that the end of the clip enters
4 locking hole.

Lubrication

{6, The ball bearings of the actuator are
lubricated with grease XG-275 during manu-
fucture and repair. and should not normally
require lubricating during servicing periods.

4 Testing

V7. M the serviceability of the actuator is
suspect, it may be tested as laid down in
Appendix A. p
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Appendix A

STANDARD SERVICEABILITY TEST FOR ACTUATORS,
ROTAX, C5500 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 equipmentl is re-
quired: —

(1) Tension gauge (Ref. No. 1H/58).

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

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

Testing
Brushgear

3. Check the brush length and brush spring
pressure; the brush length should not be less
than 0:125 in., and the spring pressure should
be 25 oz. (71 gm.), when the spring is com-
pressed from a free length of 04 in. to its
working length of 0:172 in.

Performance

4. Set the actuator on the test rig, using
the appropriate fittings as indicated in Tabls
I, and ensure that it operates within the
limits given in Table 2. The tests should be
made for each direction of rotation, and at
28 volts.

TABLE 1
Actuator fittings

Type Adapter  Drive coupling
C5510/3 8 1
C5511/2 5

C5512/2

C5513/2

C5514/4

C5517/2 5 2
C5519 6 3
C5520 5 3
5521

C5523/2

C5524/2 6 3
C5527

C5530/1 6

C5536 6 3
C5537/1 2 7
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TABLE 2
Test data

Time of travel

Angular (sec.) (max.) Current {amp.) (max.)

Type travel No load Normal load Normal load No load Normal load Normal load

(deg.) (301b.1n.) (15 Ib. in) (30 Ib. in.) (15 lb. in.)
C5510/3 90 1'5 225 15 18
C5511/2 180 30 4-5 1-5 18
C5512/2 90 15 2-25 145 18
C5513/2 90 145 2:25 5 18
C5514/4 90 12°5 13 1'5 165
C5517]2 90 15 2:25 15 L8
C5519 90 12:5 13 15 165
C5520 60 833 867 15 165
(5521 180 25 26 15 165
C5523/2 90 15 225 1“5 1-8
(C5524/2 90 065 15 16 225
C5527 Cont. 1'5 per 225 per 1'5 18

90 deg. 90deg.

C5530/1 90 0-65 1'5 16 225
5536 90 065 15 16 2:25
C5537/1 90 11 15 15 20

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

Insulation resistance

6. The insulation resistance, measured with
a 250-volt insulation resistance tester between
all live parts and the frame, should be not
less than 50,000 ohms,
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Appendix 1

ACTUATOR, ROTAX, TYPE C5510/3

LEADING PARTICULARS

Actuator, Type C5516/3 ...
Normal voltage

Operating voltuge range
Current at normal foad

Speed of rotation at normal load ...

Normal load
Maximum load
Maximum static load
Ambient temperatire range
Rating
Rutio of gear train ...
Brush grade
Brush length (new) ...
Minimum brush length
Brush spring pressure
Operational ceiling
Overall dimensions
Length ...
Mounting flunge diamneter
Weight

Ref, No, 5W/3350

28 volts d.c.

18 — 29 volts d.c.

i 1'8 amp.
.. 225 sec. per 90 deg.
30 b, in.

60 b, in.

90 tb, in.

~40 aeg. C.to +90 deg, C.

Interinittent
2.334: 1

E.G. 14 (Ref. No. 5W /643)

0226 in.
0125 in.
25 vz, (71 g
50,000 fr.

T80 in.
2:55 in.
7 J 7o I 0T

Fig. 1.
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I. This acwator (fig. 1) is generally similar
to that described in the main chapter, The
rotary movement of the output shaft is
limited to 90 deg. by the two internal limit
switches; a visual indicator enables the shaft
stop position to be seen through a special
adapter housings.

2. The gearbox has an eight-stage single
spur gear train arranged on one central and
two outer lay shafts; the final stage has two
gears which drive the output shaft in tandem,

3. Electricai connection is made by a 2 ft.
length of Quinprensheath 6 cable, which is
taken through a gland entry secured to the
housing, The internal connections are as
shown in fig. 2.

4. The actuator ig provided with four equi-

spaced mounting holes, tapped 4 B.A. on a
2:150 in. P.C.D., concentric with the output
shaft. The output shaft has 36 serrations on
a 0-312 in. nominal diameter,

\
GHEEN /;\_ aLus Lol
\_/'" o
Lo
1
b | i
2 5 T WHITE
S a1
= CiW FIELD e F ]
1]
L
GREEN | NDICATORS
ameen | J I
: ~ 4 |
- N
WA SABLE
AKCW FIELD

Fig. 2. Diagram of internal connections
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ACTUATOR, ROTAX, TYPE C5511/2

LEADING PARTICULARS

Actuator, Type C5511/2 ...
Nornw! voliage
Operaiing voliage range
Current ai normal {oad

Speed of rotation ai normal load ...

Normal load
Maximum load
Maxtmm staiie load
Ambient termperature range
Rating i Gy
Ruatio of gear train ...
Brush grade
Brush lengtin (new) ..
Minimum brush length
Brush spring pressure
Operational ceiling
Overall dimensions—

Length

Widih

Height
Weight

Ref, No. 5W /429

. 28 valts d.c.

18 — 29 volts d.e.

1-8 amp.
oo 2°25 see. per 90 deg.
. RIS T
60 b, in.

90 b, in.

. —40 deg. (‘.'I,Im +90 deg. C.

Inrermirtent
2.334: 1

.. EG. 14 (Ref. No. SW/643)

0226 in.
0125 in.
25 oz (T gm
S0.000 fr.

6081 i,
2:362 .
2:315 in.

1 16, 2 0z,

Fig.
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1. This actuator {fie. 1) is generally similar
to that described in the main chapter. The
rotary movement of the output shafy is
limited to 180 deg. by the two mternal limit
switches: on the external face of the end
plite is u spigot marked by two  sawculs.
which indicatz the extremities of travel of a
datum line cut in the end of the output
shatft,

2, The gearbox has an cighi-stage single
spui gear traim arranggd on one central and
two outer lay shafts: the final stage has two
veurs which drive the output shaft in tandem.

5. Elcctrical connection is made by a 15 in.
lengih of Quinprenmet 6 cable which is
taken through a gland entry serawed (o the
housing: the internal connection are as
shown in fig 2.

4. The actuator is provided with four
mounting heles in the drive end plate, They
are tapped 4 B.A. to a depth of 0-218 in..
and are equispaced on a 1'25 in, P.C.D. witn
a 0936 in, dia. spigot for locating to the
associaled equipmant.

ACW FIELD

Fig, 2. [hiagram of internal connections
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ACTUATOR, ROTAX,

Actuator, Tvpe C5512/2 .
Normal voltuge
Operating voltage range
Current at hormal load

APA33ID, Vol 1. Book

Appendix 3

LEADING PARTICULARS

Speed of rotation at normal load

Normal lovad
Muaxiznuan load
Maximum static load
Ambient temperature range
Ruating
Ratio of gear rmm
Brush grude
Brush Iengn’r (rew )
Minimum brush length
Brush spring pressure
Operational ceiling
QOverall dimensions
Length
Width
Height
Weight

40 a"e;,f C, io +90 deg. C.

i B,

3, Secr. 16, Chap, 14, App. 3
AL65, June 60

TYPE C5512/2

Ref. No. 5W/

. 2B volis d.c.
18—29 volts d.c.
18 amy.
N 25 see. per 90 deg.
30 b, in.

60 1h.

90 Eb

{1.

Intermittent

2.334:1

l4(RL‘f No, SW /643 )
0-226 in.
0125 .
25 oz, (71 gm.)
50,000 fr.

6333 in.
2625 in.
4406 in.

2 1b.

Fig.

i. Type C3512

/2 actuator
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o/ ACTUATOR

e

CUTER CASING

Fig. 2. Partiy sectioned view of actuator

1. This actuator (fig. 1) is generally similar
to that described in the main chapter. but
is completely encased within an outer flame-
proof metal casing (consisting of a main case
screwed to a front cover plate), with only
the output shaft and mounting spigot pro-
truding (fig. 2). The complete actuator is
removable from the case as a unil.

2. The rotary movement of the output
shaft is limited to 90 deg. by the two
internal limit switches, The gearbox has an
eight stage single spur gear train arranged
on one central and two outer lay shafts: the
final stage has two gears which drive the
output shaft in tandem.

3. Electrical conneciion is made by a five-
pole Breeze plug (Ref. No. 5X/6016,
mounted on the right-hand side of the case
{looking on the output shaft end); the in-
ternal connections are as shown in the circuit
diagram in fig. 3.

4. The actuator is provided with four
mounting holes. tapped 3 B.A. on the front

surface, equispaced on a 1-25 in. P.C.DD. con-
centric with the output shaft, and corres-
ponding clearance holes through the front
cover plate of the ouler case.

5. When the actuator is supplied from
Stores. four transit screws are inserted in
these holes, securing the outer case to the
actuator. To mount the actuator, remove the
three hex/hd. screws which secure the front
cover plate of the outer case lo the main
part of the case, and draw the cover from
the main case with the actuator secured to
the cover by the transit screws and attached
to the main case by the leads to the plug.

6. Remove the transit screws, and locate
the actuator with the outer case cover plate
between the actuator and its mounting.
Secure the actuator with four mounting
screws, and finally fit the outer case to the
cover plate by replacing the three screws.

7. The output shaft has 36 serrations in a
0-312 in. nominal diameter, with a flat ex-
tending 0-23 in. from the end of the shatt.

_m m— 4®——OA

BRAKE COIL

P
fl
L
¢

J«NT!—CLOCK‘NIS_E FIELD

L£000000 »—

Fig. 3. Diagram of internal connections
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ACTUATOR, ROTAX, TYPE C5513/2

Actuator, Type C5513/2
Normal voltage

Operating voltuge range
Current ar normnal load

Speed of rotation at normal load

Norimal load
Maximum load .
Maximum static load
Ambient temperature range
Rating cirie
Ratio of gear train
brush grade
Brush tength (new)
Miniimum brush length
Brush spring pressure
Operational ceiling
Overall dimensions—

Length

Widih

Height .
Weight w

LEADING PARTICULARS

Ref. No. 5W/

L 28 volts d.c.
..... 18 — 29 volts d.c.
. -8 anp.

225 sec. per Y0 deg.
30 ih, .

60 /b, in.

. a0 b, in.
—d4ldeg. C. to +90) deg. €
..... frterniirtent
23544

CE.G. 14 (Ref. No. 5 1643)

0226 in.
; 0125 in.
25 oz, (71 gm.)
SO0 fr

6:333 4.
2:625 in.
4406 in.

2 1b.

Fig. 1. Type 5513/2 actuator
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1. This actuator (fig. 1) 1s generally similar
to that described in the main chapter, but
is complete encased within an outer flame-
proof metal casing (consisting of 4 main case
screwed to a front cover plate). with only
the output shalt and mounting spigot pro-
truding. The complete actuator is removable
from the case as a unit,

2. The rotary movement of the output shaft
is limited to 90 deg. by the two internal
limit switches. The gearbox has an eight
stage single spur gear train arranged on one
central and two outer lav shafts: the final
stage has two gears which drive the output
shafl in tandem.

3. Electrical connection 1s made by a five-
pole Breeze plug (Ref. No. 5X/6016).
mounted on the lefi-hand side of the case
(looking on the output shaft end); the in-
ternal connections are as shown in the cir-
cuil diagram in fig. 2.

4. The actuator is pl‘O\jdcd with four
mounting holes, tapped 3 B.A., on the front
surface, equispaced on a 125 in. P.C.D,
concentric with the output shaft. and corres-
ponding clearance holes through the front
cover plate of the outer case.

5. When the actuator is supplied from
Stores, four transit screws are inserted in
these holes, securing the outer case to the

actuator. To mounlt the actuator. remove the
three hex/hd. serews which secure the front
cover plate of the outer case to the main
part of the case, and draw the cover from
the main case with the actuator secured to
the cover by the transit screws and attached
to the main case by the leads to the plug.

6. Remove the fransit screws, and locate
the actuator with the outer case cover plate
between the actuator and its mounting.
Secure the actuwator with four mounting
screws, and finally fit the outer case to the
cover plate bv replacing the three screws,

7. The output shaft has 36 serrations in a

0-312 in. nominal diameter, with a flat
extending (-25 in. from the end of the shaft.

._-HJFCQ’VT\—F.-_@( i I

BRAKE COIL

0000 ¥

-.LOCK WISE FIELD

l Oc
l l ——cp
|

! ANTI= "Kl'd":E FIELD _

“ig. 2. Diagr: [ i al connections
Fig. 2. Diagram of internal connection
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AL, Jun, 62

ACTUATOR, ROTAX, TYPE (5514

LEADING PARTICULARS

Actuator, Type C5514/4
Normal voltage . ..
Operating voltage range
Current at normal load .
Speed of rotation ar normel load
Norimal load . ;
Muaximum load e oy
Maximum static load
Ambient temperature range
Ruting . ol e
Ratio of gear train
Brush prade - .
Brush length (new) - e
Minimum brush length
Brush spring pressure .
Commutator diameter (rnew) i .
Commutator diameter (minimuwmn permissible)
Operation ceiling .
Overall dimensions—

Length

Width

Height
Weight

Ref. No. 3W /3497

28 volts d.c.

18-29 volts d.c.
165 wmp. p

13 see, per 90 deg,

30 Ib. in.

60 [bh. in.

o0 (h. in.

40 deg. C. to +90 deg. C.

[ntermittent
21.006:27 11

E.G. 14 (Ref. No. 5W/643)

0226 in.

00125 i

25 oz, (71 gm.)

0-350-0:352 in.
0335 in. p

S0.000 fr,

6108 .
2-362 in.
3265 in.

| I e 8

Fig. 1. Type C5514/4 actvator
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C/W LIMIT SWITCH

DATUM LINE
ON
QOUTPUT SHAFT

AC/W LIMIT
—~ SWITCH

CAM

Fig. 2. Limit switches and cams

1. The actuator (fig. 1) is generally similar
to that described in the main chapter. The
rolary movement of the outputr shaft i,
limited to 90 deg. by the two internal limit
switches; on the external face of ths end
plate is a spigot marked by two sawcuts
which indicate the extremities of travel of a
datum line cut in the end of the output
shaft. (fig. 2).

2. The gearbox contains a ten-stage spur
gear train assembled about three lavshafts,
of which two (outer) are fixed. The third
(central) lay shaft is secured to a pinion
integral with the output shaft.

3. Electrical connection is made by a four-
pole plug (Ref. No. 3X/6006) which is
mounted above the actuator but in line with
its axis, The internal connections are as
shown in fig. 3.

4. The actuator is provided with four
mounting holes in the drive end plate, They
are tapped 4 B.A, to a depth of 0-218 in. on
a 1225 in. P.C.D. with a (0936 in. dia, spigot
for locating to the associated equipment.

=

EN i \
GREEN AR BLUE
. A

=
< BRAKE
=
= WHITE
o % e

] B

w

5

Fig. 3. Diagram of internal connections
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ACTUATOR, ROTAX, TYPE C5517/2

Actuator, Type C3517/2
Normal voltage

Operating voltage range ...

Current at normal load

Speed of rotation at norinal foad .

Mormal load
Muaximun load
Maxinmun static load

Ambient temperature range

Rating
Ratio of gear train ...
Brush grade
Brush length (new) ..
Minimum brush Tength
Brush spring pressure
Operational ceiling
Overall dimensiony

Fength

Width

Height
Weight

LEADING PARTICULARS

Ref. No, 5W /389
... 28 volry d.c.

18 — 29 volts d.c
[ am;;
: B 2\ sec. per 90 deg.
30 b, in.
60 {h. in.
90 1b, in.
A0 deg. C 1o =90 deg. C.
lmsrmi;fmf

2.334:
|—HR£’I No. SW | (341}
ﬂ 226 in.
5 0125 in.
25 0z (Tl gmi)
50.000 fr.

6-081 in.
2-362 in.
2:315 in.
1 1h. 2 oz

Fig. 1.
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1. This actuator (fig. 1) is generally similar
to that described in the main chapter. The
rotary movement of the output shaft is
limited 1o 90 deg. by the two mternal hmit
switches.

2. The gearbox has an eight stage singie
spui gear train arranged on one ceniral and
iwo outer lay shalts; the final stage has two
gears. one on each outer lay shaft. which
drive the output shaft in tandem.

Llectrical connection is made by a 15 in.
of Cuinprensheath 6 cable which s
tnken through a rubber grommet from the
switch housing: the internal connections are
as shown in fig. 2.

4. The actuator is provided with four
mounting holes in the drive end frame. They

are tapped 4 B.A o a depth of 0218 in..
and are equispaced on a 1125 in. P.C.D. The
output shaft ha; 36 ssrrations cut inlo a
0-312 in, nominal diameter,

Sl
[
GREEN T BLUE :
i () —
; [
!
s | i
e 1
> Wiy
t’; BRAKE W“W WHY _E_‘ | 1
\-? | Cfw FIELD T I i
| o RED __1
GREEN - | NDICATCRS

Lol
R TR g V.
AW FIELD o

Fig. 2. Diagram of internal connections
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A.L96, Jan. 62

ACTUATOR, ROTAX, TYPE C5520

LEADING PARTICULARS

Agtuator, Type C5520
Normal voltage

Operating voltage range

4 Current at normal load

Speed of rotation ar normal load
Normal load . o
Maximum load

Muaximum stalic load ..

Ambient temperature range

Ruting ol P

Ratio of gear train ..

Brush grade wes e

Brush length (new) T
Minimum brush length

Brush spring pressure

{ Commutator diameter (Hew)

Commutator diameter (iminimum periissible)
Operational ceiling S
Overall dimensions—
Length wai WG e S
Width ... . WE s
Height _ e —
Weighe . . .

Ref. No. SW /689
28 volts d.c.
18-29 volts d.c.
165 amp. p
867 sec per 60 deg.
..... s L 300 b. in
60 b, in.
90 [h. in,
40 deg. C ro +060 deg. C
..... Intermittent
. 21,006:27 : 1
E.G. 14 (Ref. No. 5W [643)
0226 in.
..... 0125 in,
oz. (71 gm.)
0-350-0:352 in,
00335 in. p
50,000 fi.

2.

Lh

h

..... j 6101 in,
2:362 in.
3265 in.

IH) 4 oz,
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Fig. 1. Type C5520 actuator

1. This actuator (fig. 1) is generally similar
to that described in the main chapter. The
rotary movement of the output shaft is
limited to 60 deg. by the two internal limit
switches: on the external face of the end
plate is a spigot marked by two sawcuts,
which indicate the extremities of travel of
a datum line cut in the end of the output
shaft (fig. 2}

2. The gearbox contains a ten-stags :pur
gear train assembled ubout three lay shafis,
of which two (outer) are lixed. The third

(central} lay shalft is secured to a pinion

integral with the output <haft.

3. Electrical connection is made by a four-
pole plug (Ref. No. 5X/6006). which is
mounted above the actuator but in line with
its axis.  The internal connections are as
shown in the circuit diagram in fig, 2.

4. The actuator is provided with four
mounting holes in the drive end plate. They
are tapped 4 BA. 1o o depth of 0:218 in.,
and are equispaced on a 1-25 in, P.C.D.
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DATUM LINE
ON
CQUTPUT SHAFT

CIW LIMIT
SWITCH

AC/W LIMIT SWITCH

PLUNGER

Fig. 2. Limit switches and cams

GREEN l/ Vi BLLE

»e

BRAKE

WHITE
—

GREEN

Fig. 3. Diagram of internal connections
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Appendix 8
ACTUATOR, ROTAX, TYPE (5521

LEEADING PARTICULARS

Actuater, Type C5521 . B Ref. No, 5W (2837
Normal voltage . 3 28 volts d.c.
Operating voltage range . . 18-29 volts d.c.
Current at normal loud . - 165 amp. p
Speed of rotation ai normal load : s 13 sec. per 90 deg.
Normal load v TEm T . 30 b, in.
Mexinium load R i . 60 b, in.
Maximum static load . . . 4 ; 90 Ib. in.
Ambient temperaiure range —40 deg. C. 10 90 deg. C.
Ruating ; i e s ; i Intermittent
Ratio of gear train sa . ; 21.006:27 : 1
Brush grude . S . ) F.G. 14 (Ref. No. SW/643)
Brush lengih (new) o - 0226 in.
Minimum brush lengih . B, _ . 0125 i
Brush spring pressure \ - 25 0z, (71 gm.)
Comnuitator dicmeter (new) L O350-0-352 in.
Commutaior diameter (minfimm perinissible) 0-335 in. p
Operational ceiling ; i 50,000 fr.

Overall dimensions—

Length - . P v 6°109 in,
Width 4 0 IRy
Helghy w208 Tt
Weieht N aR e, 59 . ; 1 th. 2 oz,

Fig. 1. Type C5521 actuator
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1. This actuator (fig. 1) is generally similar
to that described in the main chapter, The
rotary movement of the output shaft is
limited to 180 deg. by the two internal limit
switches: on the external face of the end
plate is a spigot marked by two sawcuts,
which indicate the extremities of travel of
a datum line cut in the end of the output
shaft.

2. The gearbox contains a ten-stage spur
gear train assembled about three lay shafts,
of which two {outer) are fixed. The third
(central) lay shaft is secured to pinion in-
tegral with the output shaft.

3. Electrical connection is made by a four-
pole plug (Ref. No., 5X/6006), which is
mounted above the actuator but in line with
its axis. The internal connections are as
showwn in the circuit diagram in fig. 2.

4. The actuator is provided with four
mounting holes in the drive end plate. They
are tapped 2 B.A. to a depth of 0218 in..
and are equispaced on a 125 in, P.C.D.

GREEN i AR BLUE

Y B i
Fop A
J
{C:f? BRAKE
% JG0GA000 — WHITE
P C/W FIELD 9
e B
i
o
o
YELLOW_,)] e
L]
TR _/—
[oTeTo T TJaa ] g
AC/W FIELD

Fig. 2. Diagram of internal connections
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N Appendix 9
ACTUATOR, ROTAX, TYPE C5523/2

LEADING PARTICULARS

Actuator, Type C5523/2 .. . Ref. No, 5W, 274y
Normal voltage ... oo 28 volts d.e.
Operating volluge range ... v 18— 29 yolts d.c.
Current at normal load ... . . ; 18 anip,
Speed of rotation at normal load . . 225 sec. per G0 dr 0.
Norinal load 30 1h,
Muaxinim load » - 60 1h. in
Maximum static load 9 b, in.
Ambient temperature range co =40 deg. O to 90 deg. C.
Rating 5 o= = - . Antermirtent
Ratio of gear train ... n s 2,334 |
Brush grade .y " B ¢ ]4 {Rf{ No. 5 [643)
Brush f('ugfp’a (mn) i a . 0:226 in.
Minimum brush length . 0125 in.
Brush spring pressure 25 0z. (71 gm.)
Operational ceiling S0,000 f1,
Overall dimensions—

Length . . 6081 i,

Width 2362 in.

Height . . . 2315 in.
Weight ; |

Fig. 1. Type C5523/2 actuator
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L. Lhis actualor (fig. 1) is generally similar
Lo that deseribed in the main chapter. The
rotary movement of  the output shalt s
Bmited o S0 deg, by the two internal Timit

switches.

I. ing gearbox has an eight-stage single
spur gear train arranged in one central and
o outer lay shafts: the final stage has two
soies, one on each outer lay shaft, which
drive the output shaft in tandem.

. Electrical connection is made by a 35 in.

i Quinprenmet 6 cable which is
e through a gland entry screwed to the
ousme: 4 the cable ends in a S-pole socket
. No, SX /6019, superseded by 5X /6376
f The internal connections are as shown
ot cireuny diagram in fig, 2,

L

L. The actustor is provided with four
mounting heles in the diive end frame, They
arc lappea 4 B.A. o a depth of 0218 in..
and are equispaced on a P.C.D, of 1:25 in.

SREEM

_BLUE

g A B—

r INDHCATORS

Lot S

4JCW FIELD
Fig. 2. BDiagram ol internal connections
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Appendix 10

ACTUATOR, ROTAX, TYPE (C5524/2

LEADING PARTICULARS

Actuator, Type C5524/2 .. Ref. No. SW /4705
Normal voltage ... ... 28 volts d.c.
Operating voliage range ... : oo 18 —— 29 volts d.c.
Current at normal load ... 225 amp.
Speed of rotation at normal load .. .. 1'5 sec. per 90 dep.
Normal load 15 1h. in.
Maximum load 30 1b, in.
Maximum static load 90 (b, n.
Ambient temperature range 50 deg. C to +120 deg. C.
Ra{j;]g Intermittent
Ratio of gear train ... - 1.015-8: 1
Brush grade . EG. 14 (Ref. No, SW/[643)
Brush length (new) ... : 0226 in.
Minimum brush length . 0:125 in.
Brush spring pressure s 25 0z, (71 g
Commutator diameter (new) . (:350-0-352 in.
Conunutator diameter (minimum pernissibley ... (335 in,
Overdll dimensions-

Length ... . 6593 in.

Width e 2:362 in.

Heivht - 3499 iy,
Weight 11b. 4 oz.

Fig, 1. Type (C5524/2 actuator
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1. This actuator (fig. 1) is generally similar
to that described in the main chapter. The
rotary movement of the output shaft is
limited to 90 deg. by the two internal limit
switches.

2. Eiectrical connection is made by a four-
pole plug (Ref. No. 5X/6006). which is
maounted above the actuator but in line with
its axis. The internal connections are as
shown in the circuit diagram in fig. 2.

3. Two holes 00196 in dia. on a 2:25 in.
P.C.D, are provided in the flange of the
drive end housing for mounting purposes.
The internal register of the drive end hous-
ing for locating the unit is 1-593 in. dia..
and the flange thickness is 0°312 in. The

drive end of the output shaft has 36 serra-
tions in a 0:312 in, nominal diameter.

GREEN ¢ A % BLUE N
N, A
0
‘-...xl
=)
<3‘i BRAKE
-fi/l WHITE
i B
w
&
)
Fig. 2. Diagram of internal connections
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Appendix 11

ACTUATOR, ROTAX, TYPE (5527

LEADING PARTICULARS

Actuator, Type C5527 . s s s W Ref. No. 5W/
Normal voltage ... R - o : .. 28 volts d.c.
Operating voltage range .. . . 18 —29 volis d.c.
Current at normal load s s i ; o 18 amp.
Speed of rotation at normal load . . 2:25 sec. per 90 deg.
Normal load . o s - . " R 30 1b, in.
Maximum load . o 60 1h.
Maximum static load . : . . . 90 [b. in.
Ambient temperature range . Wl i d(’v‘ C.to +90 deg. €
Rating . e s i ; o . Intermittent
Ratio of gear train - . o, . . - 2.334:1
Brush grude i s E.GG. 14 (Ref. No, 5W [643)
Brush length (ne w) : . 0-226 in.
Minimum brush length . B : . . . 0125 in.
Brush spring pressure . i 25 oz, (71 gmn)
Operuational cetfling - . . 30,000 ft.
Overall dimensions—

Length i i : ” i 6081 in.

Width . i 6 : 2:362 in.

Height i 5 e i 4 - 2315 in,
Weight ” . ’ . o o 1 b, 2 oz,

Fig. 1. Type C5527 actuator
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1. This actuator (fig. 1) is generally similai
to that described in the main chapter, with
the exception that no limit switches are
fitted. The output shaft travel is controlled
by external switches, and it is important that
these should operate efficiently to avoid
overrunning of the actuator.

2. The gearbox has an eight-stage single
spur gear train arranged on one central and
two outer lay shafts: the final stage has two
gears which drive the output shaft in tandem.

3. Electrical connection is made by a 6 ft.
length of Triprenmet 6 cable. which is taken
through a gland entry secured to the hous-
ing. The internal connections are as shown
in fig. 2,

4. The actuator is provided with four

mounting holes in the drive end frame. They
are tapped 4 B.A, to a depth of 0218 in.,
and are equispaced on a 125 in. P.C.D. The
output shaft has 36 serrations cut into a
(-312 in. nominal diameter.

2 :

CLOCKWISE BRAKE

ANTI
CLOCKWISE

e e e e S

Fig. 2. Circuit diagram
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Appendix 12
ACTUATOR, ROTAX, TYPE C5530/1

LEADING PARTICULARS

Actuator, Type C5530/1 ...

Normal voltage
Operating voliage range
Current ar normal load

Speed of rotation at normal {oad ...

Normal load
Maximum load
Muaximum staiic load
Ambient temperature range
Ruating
Ratio of gear train ..
Brush grade
Brush length (new) ...
Minimum brush length
Brush spring pressure
Overall dirmensions—

Length

Widih

Height
Weivht

Ref. No, 5W /5007
28 volts d.c.

18 — 29 voits d.c.
225 amp.

1°5 sec. per 90 deg.
15 b, in.

30 1h, in.

90 b, in.

S0 deg. C.ro 120 deg. C.

Iniermittent
1.O15-8: 1

L EG 14 (Ref. No. SW643)

0226 in.
0:125 in.
25 oz (71 g

6593 in.
2:362 in,
3499 in.
1 th, 7 oz.

Fig, 1.
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1. This actuator (fig. 1) is generally similar
to that deseribed in the main chapter. The
rotary movement of the output shaft is
limited to 90 deg. by the two internal limit
switches.

2. Electrical connection is made by a four-
pole plug (Ref, No. 5X/6006), which is
mounted above the actuator but in line with
its axis. The internal connections are as
shown in the circuit diagram in fig, 2.

3. Two holes 00196 in. dia. on a 225 in.
P.C.D. are provided in the flange of the
drive end housing for mounting purposes.
The drive end housing locating register is
1'393 in. dia., the thickness of the locating
flange being 0-312 in. The drive end of the
output shaft has 36 serrations in a 0312 in.

nominal diameter: a mating serrated coup-
ling is fitted to the drive end of the output
shaft is provided with this actuator.

A UL WHITE
COW FIELD ———

\

Fig. 2. Diagram of internal connections

RESTRICTED



APA33D, Vol 1, Book 5, Seer. 16, Chap. 14, App. 13

ALL3, Jan. 64

Appendix 13

ACTUATOR, ROTAX,

TYPE C5519

LEADING PARTICULARS

Actuator, Type C5519

Normail voltage

Operating voltage range

Current al normal load ...
Speed of rotation at normal load .
Angular variation of stop poamom
Normal load :
Maximum load 2

Maximum static load

Ambient temperature range

Rating ;

Ratio of gear train ...

Brush grade

Brush length (new) ..

Brush a’eng‘ur (mmumm: perm:nmh’)
Brush spring pressure

Commutaior diammeter {(new)

Commutator diaimeter (ninimuin permua!bfﬂ

Overall dimensions—
Length
Width
Height

Weight

i. The C5319 actuator is generally similar
to that described in the main chapter, except
that rotary movement of the output shafl,
is limited to 90 deg. by two internal limit
switches. A machined line on the end face
of the sermled output shaft indicates the
extreme clockwise and anti-clockwise travel
between tweo machined lines on the spigot
end face of the supporting end plate hous-
ing.

2. The gearbox contains # ten-stage spur
gear train assembled about three layshafts
of which two {outer) are fixed. The output
shaft has the third central layshaft
embodied as an integral pari which projects
from the gear end of the shaft and carries
part of the ten stage gear train,

3. Electrical connection is made by a four
pole plug (Ref, No, 5X/6006) which is
mounted above !he actuator, but in line with
the horizontal axis. The internal connec-

Ref. No. 5W /380
28V d.c.

18-29V d.c.

1-65 amp.

13 sec. per 90 deg.
—1 deg.

30 b, in

60 (b, in.

90 b, in.

—40 deg. C. 10 +50 deg. C.
Intermitient (2 cye Ees}

s 21006274
(r 14 (Ref. No, SW/ 643}
0226 in,
0-125 in.

25 0z. (71 gm.)
03500352 in.
0335 /n.

6109 i,
2:362 in.
3265 in.
1 1b, 4 oz.

tions are as shown in the circuit diggram in
fig. 1
L

4. The actvator is provided with four
mounting holes in the drive end plate. They
are tapped 2 B.A. to a depth of 0218 in.,
and equi-spaced on a 1250 in. P.C.D,

__/_""-.‘ ”

GREEN o W BLLE -
[ I\—/" A
=
L |
o BRAKE
= A
= 00000000 —= WHITE

C/W FIELD

GREEN
]

L

YELLOW ¢
L]

S 4] 'r‘_OTO_"‘_‘-—_-.--c"/.M .
AL W FIELD 2

Fig. 1. Diagram of internal connections
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Appendix 14
ACTUATOR, ROTAX, TYPE C5536

LEADING PARTICULARS

Actuator, Type C5536

Normal voltage

Operating voltage range

Current at normal load
Speed of rotation at normal load ...
Angular variation of stop positions
Normal load

Maximum load

Maximum static load

Ambient temperalure range

Rating

Ratio of gear train ...

Brush grade s

Brush length (new)

Brush length (minimum pwmm:bﬁe}
Brush spring pressure

Armature diameter (new) ...

Armature diameter {minimuwn permissible)
[

Overall dimensions—
Length
Width
Height

Weight

1. The C5536 actluator is gencrally similar
to that described in the main chapter except
that rotary movement of the output shaft
is limited to 90 deg.: the gearbox has an
eight-stage single spur gear train arranged
in one central and two outer layshafts; the
final stage has two gears. one on each outer
layshaft, which drive the output shaft in
tandem,

2. The adapter housing has been moved
through 60 deg. from the vertical axis in an
anti-clockwise direction, and incorporates
the lengthened serrated output shaft. The
C5536 actuator is identical to the C5524/2
actuator in the series, other than the adap-

Ref. No. 5W /4694
28V d.c.

18-28-5V d.c.

225 amp.

1°0 sec. per 90 deg.
+=2 deg.

15 1b. in

30 Ib. in.

90 [b. in.

+ 120 deg, C, {ruix.)
[ntermitrmf
1.015-8: 1

EG l4 (Ref. No. 5W [643)
0226 in.

0-125 in.

250z, (71 gm.)
0-350-0-352 in.

0:335 in.

—50 deg. €

6:393 in.
2:362 in.
3:265 in.
11b. 4 0z.

£

ter housing being moved through o0 deg.
in an anti-clockwise direction.

GREEN ' B
e A —————— - e

Il
T

*

: &
(2t )

’—— 000
kS
0
]
w

-
D

-

Fig. 1. Diagram of internai connections
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Appendix 15
ACTUATOR. ROTAX, TYPE C5537/1

LEADING PARTICULARS

Actuator, Type C5537/1
Normal voltage
Operating voltuge range
Current at normal load
Speed of rotation at normal load

Angular variation of stop positions
Normal load
J’WH.\]’AHIUHI J{()(Jd
Maximum static load
Ambient temperature range
Rating .
Ratio of geuar train
Brush grade
Brush length (new)

Brush length (minimum permissible) .

Brush spring pressure—
Load when compressed to (1172
Armature diameter (1ew)

Armature dicineter (iminimunt permissible)

Overall dimensions—
Length
Width
Height

Weight

1. The C5537/1 actuator is generally
similar to that described in the main chap-
ter, except that rotary movement of the
output shaft is limited to 90 deg. It differs
from the previous C5537 (Ref. No. SW/4131)
in having a new type limit switch fitted.

2. An adapter housing is fitted to the
switch and intermediatc housing assembly,
Two indicator windows diametrically op-
posed at 180 deg. have been incorporated
in the adapter housing. positioned on the
horizontal axis of the unit.

in.

Ref, No, SW /4254

28V d.c.

18-29V d.c.

2:0 aing.

1'5 sec. per 90 deg.

=1 deg.

30 1b. in.

60 /Db, in.

; 90 b, in.

~—=060 deg. C to +90 deg. C.
Intermitient

2,334 : 1

E.Go 14 (Ref, No, 5W[643)
0-211-0:226 in.

0125 1n.

25 oz.
0-350-0:352 in.
0:335 in.
6880

: 2362 in.
3290 {n. (approx.)
| 1. Buz.

in.

3. The window apertures are provisioned
for sight reading the orEN and SHUT positons
engraved on a moulded indicator, this baina
fitted to the serrated end of the output shaft,

4. The switch and intermediate housing
assemblies contain three limit switches. (w0
of which control the required 90 deg of
angular travel, the third switch controls an
external warning light.

5. The warning light switch i *open’ for
the first 8 to 10 degrees of the full aneular
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travel, and closed over 80 deg. approx. The ' i

full trave] is 90 deg. in an anti clockwise and e ] (: e B _
clockwise direction of rotation.

6. The nine pole Plessey plug (Ref. No.
5X/6036) is fitted with aluminium gaskets

and rubber ‘O’ rings on each pole to effect AJC.WFIELD wb
complete sealing for anti-resistant electrical A T——
fitting. The switch block springs, output NOT LD :%g
shaft and associated cams are also corrosion

resistant treated. Fig. 1. Diagram of internal connections
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