APA33ID, Vol 1.

Chapter 5

Book 5. Seer. 17, Chap, S
AL107,

Dee, 62

DOUBLE ROTARY ACTUATORS, ROTAX, C8166 SERIES

Introduction

Description

Motor

Brake and overrun cluteh
Gearbox s .
Overload clutch and outpur shaft
Electrical connections

Connections for indivival motory

LIST OF CONTENTS

Connections to coupled motors
Installation

Servicing

Brusheear

Lubrication

General

Insulation resistunce test

LIST OF ILLUSTRATIONS

Fig
Typical C8100 series actuator I
Sectional view of actuwaror 2
Tternal connection diugrain 3
LIST OF APPENDICES

App.
Actuator, Rotax, Type CK101 1 |
Actuator, Rotax, vpe CRIU22 2
Actuaror, Rotax, Tvpe C8103/] 3

RESTRICTED

Para.

=i s}

o

T 1

to Lo b3 B2 b2

iy



Fig. 1. Typical C8180 series actuator

Introduction

I. Actuators in the C8I00 series have been
designed to operate aireraft ancillary con-
rols, e.g. landing flaps. from a 112-voll
d.c. supply.  They incorporate two rever-
sible motors driving an offset parallel con-
mon shaft with two output drives:  in the
event ol a difference of speed occurring be-
tween the two motors, differential gearing
will vary the overall gear ratio.  Also, if
either motor becomes inoperative, the re-
maining motor will operate the actuator at
hall normal speed. the torque oulput re-
maining  constant.  Details  of  individual
machines will be found in Appendices to
this chapter.

DESCRIPTION

2. A ypical machine of the series is illus-
strated in fig. | and 2. In construction, the
actuator comprises  two identical motor
units mounted either side of a central casi-
ing which houses gearing. overload clutch
and output shaft.  The overload clutch and
output shaft are offset from the axis of the
motor units and gearing but they are housed
within a common casting (fig 2).

3. A motor unit consists of motor, brake
fwith averrun clutch) and two stages of epi-
eyclic gearing. The drive from each
motor s transmitted  via these  epicvelic
trains 0 a common ditferential epicvelic
gear which, in turn, drives the common out-
put  shalt via a spur gear machined on
the outside of the overload clutch barrel,
As the motor units are identical it is only
necessary to describe the components and
working of one.

Motor

4. The motor 15 a 4-pole, 4-brush machine
with a short shunt, compound wound field.
Reversal of rotation is effected by changing
the polarity of the armature connections,
The armaiure is wave wound and borne by
two ball bearings: one bearing is fitted in
a liner pressed imto the commutator end
frame and the other is located in a housing
machined in the motor end of the brake
spider,  The armature shatt is hollow and
accommodates a steel push rod which s
used in connection with the clutch loading
adjustment of the overrun cluteh.
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Brake and overrun clutch

5. Between the motor and its gearing is a
drum  tvpe. clectromagetic  brake and
multi-plate  clutch.  The purpose of the
clutch is to limig overrun and absorb part
of the inertia of the armature on stopping.

6. The brake consists of a double ilanged
steel core on which a coil is wound. ihe
magnetic  path  being completed through
shoes placed around the periphery  and
connecting the two flanges.  When the
motor is swilched on, the brake coil is also
energized and atiracts the shoes, against the
influence of helical springs, on to the
flanges.  When the motor is switched off.
the coil is de-energized and the shoes are
forced against the brake drum by the springs.
In this manner the brake is automaticaliy
applied.  There are four springs per shoe
and they are located in holes drilled around
the periphery of the flanges. The brake
has six shoes and locating pins protruding
from the flanged core to prevent their
displacement.

7. Interposed  between the brake and
gearing is 4 mult-plate  clutch  which
dissipates the kinetic energy in the armature
when the brake is applied.  Relative rotation
between the armature and brake drum
occurs only during clutch slip.  The clutch
plates  have alternate  faces of  sintered
bronze and steel, the former being keyved
to the clutch well inside the brake drum
housing and the latter to the cluteh shatt

8 The cluteh shalt is spring loaded by &
single helical spring to which varied loads
mav be applied by means of an adjuster
screw, Jocated under the end cap of the
commutator end  frame  assembly, and
transmitted via the push rod (para. 4) in the
armature shaft.

9. Formed integral with the brake drum is
an external sun gear which engages with
the planet pinions of the first epicyelic train.
In this manner the motor output is trans-
mitted to s gearing (two epicyvelic trains)
and. in turn, fed o the common ditferen-
tial epicvelic gear.  The planet carriers of
the first  (Cfust™y and  second  (Uslow™)
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trains revolve in a fixed annulus gear which
embraces both gear trains.

Gearbox

i%. The sun gear of the second epicyclic
gear lrain protrudes through an aperture
in the ditferential planet carrier and engages
with three planet gears mounted on the
carrier.  This arrangement, being common
to both drives, produces three planet gears
on each of the right-hand and left-hand
differential planet carriers. These six gears
are meshed to form three pairs and each
pair has a gear associated with cach drive.
Consequentiy, the driving sun  gears of
both differential gear assemblies can only
turn their respective planet gears ay a locked
assembly. Rotation of this locked assembly
of planet gears wiil then cause both differ-
ential planet carriers o rotate

I1. Teeth are machined on the periphen
of both differential planet carriers and they
engage with a similar number of (eeth
machined on the inside of the revolving
diiferential gear casing. These iceth act
as splines preventing anv relative move-
ment between the planet carriers and the
QeAr Ccasing, Rotation of the differential
planet carriers will cause the gear casing and
its integral spur gear to rotate,

12. The ditferential  external  spur gear
engages with a similar number ol teeth
machined on the ouiside of the overload
clutch barrel causing it (0 rotate and,
through the clutch plates incorporated, to
transmit the drive to the common outpul
<haft,

13. In the cvent of one motor failing 10
operate. its dillerential sun gear will become
locked, due 1o the brake. The operative
motor's diflerential sun gear will drive all
the dilferential  planet gears around the
stationary sun gear, but in this instance, at
halt the normal speed.

Overload cluteh and ocutput shati
14. The overload clutch is fitted 1o prevent

damage to the motors und ecaring,
consists of a number of steel plates of which
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alternate plates have a sintered bronze
treatment. The sintered plates are keyed
to the cluich barrel and the plain steel plates
to the clutch shaft. The clutch is loaded by
means of 13 equally spaced helical springs
located in recess in an adjusting nut which
is screwed into the clutch barrel. The open
end of the clutch barrel fits into a clulch
carrier or “‘cup’ and the complete assembly
rotates between ball bearings located in
liners pressed into the gear hous-
ing assembly (para. 2).

15. The output shaft is borne between
ball bearings. They are located in steel
liners which are pressed Into  bearing
houses, the latter being bolted either side
of the gear housing assembly. Two end
caps, each fitted with a felt oil seal through
which the output shaft passes, are bolted
to the bearing housings.

Note . . .
The right-hand and left-hand  outputs
of the shaft are integral, s, when
each output drive is viewed f[rom its
driving end the shaft will have oppo-
site directions of rotation,

Electrical connections

16. Each motor derives its supply via a
S5-pole  plug (Ref. No. 3X/6061). The
plug is located on a ramsed mounting cast
integral with the intermediate housing of
the motor. Connections for sach motor in-
dividually (fig. 3) and for the two motors
when assembled to the actuator. with
respect to direction of output rotation, are
as follows.

Connections for individual motors

17. (1) Clockwise rotation
-t ve to 2 and 3
Jto4d
—ve to 1

(2) Anti-clockwise rotation
+ve to 3 and 5
2 to 4
—ve to 1
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Connections {o coupled motors

18. For the given rotation of output shaft
connect as follows: —

(1} For clockwise rotation of right-
hand output shaft.

(3 and 5, 2 connected to 4
left-hand motor
lz and 5, 3 connected to 4
right-hand motor

Tveto:-

—ve to | on both motors.

(2) Por anti-clockwise rotation of
right-hand output shaft.

2 and 5, 3 connected to 4
left-hand motor

3 and 5, 2 connected to 4
right-hand motor

ve to 1 on both motors.
Note . . .
The ZIGHT-HAND OUTPUT is taken
ws that part of the shaft appearing on

the right-hand side of the outpur unit
(fig. 2).

INSTALLATION

19. Information on the installation of the
actuator will be found in the relevant Air-
craft Handbook.  Mounting arrangements
differ throughout the series, and details will
be found in the relevant Appendix,

SERVICING

20. 'These actuators should be serviced in
accordance with the general chapter in A.P.
4343, Vol. 1, Sect. 17, and the relevant Ser-
vicing Schedule.

Brushgear

2. The minumum  fength bevond which
brushes should not be used is 0562 in., the
length when new being (-750 in.  Brushes
should be renewed at periods prescribed in
the relevant Servicing Schedule, and when-
ever examination reveals that they will not
remain serviceable for the period thal must
elapse before the next servicing.
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Fig. 3. Internal connection diagram

22. Brush spring pressure should be bet-
ween 13 and 15 oz. (369 and 425 gm.), when
measured by attaching a tension gauge (Ref.
No. 1H/86) to the tip of the spring and
raising it & in. above the top of the brush
box.

Lubrication

23. These actuators are lubricated during
manufacture, and should not normally re-
quire lubrication except when dismantled
for repair,

General

24. Ensure that all external screw and

locking devices are secure.  Examine the
motor supply plugs for security and damage.
also the brushgear connections,

25. At the conclusion of the servicing
operations, ensure that the inspected com-
ponents are in their correct positions.

Insulation resistance test

26. The insulation resistance, when
measured with a 500-volt insulation resis-
tance tester, should not be less than 05
megohm (for R.N.), or 0:05 megohm (for
R.AF.).
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Appendix 1
ACTUATOR, ROTAX, TYPE C8101/1
(INCORPORATING MOTOR, TYPE C9701/1)

LEADING PARTICULARS

Actuator, Type C8101/1
Operating voltage—
Normal
Minimum
Maximum
Current at rated rurquc
Starting current
Total rated rorque
Speed at rated torque ...
Clutch torque
Rating
Rotation
()perdrmq rcmpemrwe range
Resistance of windings—
Shunt field
Series field
Armature
Brake coil
Brush spring pressure ...
Brush grade
Brush length—
New ... N
Minimum pmmwbh’
Conunutator diameter—
New
Minimum pernmszbfc
Overall dimensions—
Length
Height
Width
Weight

1. The aciuator, Type C8101/1, is identical
to that described and illustrated in the main
chapter. It is mounted by means of eight
0-203 in, dia. holes drilled through the base
of the flange casting, and at right angles to
the axis of the unit.

2. The motor units, Type C9701/1, arc
secured on each side of the central casting
by eight bolts.  The C9701/1 ditters trom
the previous C%701 in having a new Hoft-

Ref. No, 5W /415

L1i2V d.c.

100V d.c.

116V d.c.

42 amp. (per motor)

120 amp. (per motor)

105 1b. ;r (525 b, ft. per shaft)
we 320 rpam,

380 = 40lb, fi.

2 min, ar 52°5 lb. ft./shaft

: 5 Reversible
70 dc’f’ C to +50 deg. C

.. 91'6 — 101'0 ohins
- 0054 — 00592 ohm
0-0597 — 00657 ohm

0:0424 —00466 ohm
- 15 o0z, (369 425 gm.)
E.G.O.HAM

13

0750 in.
0-562 in.

2:062
1:968

.
.

27-562
531
11-949
o 91

n.
in.
in.

lb.

mann ball bearing fitted at the driving end
of the motor to the brake drum assembly.

3. The CBI0I and CRI01/1 differ only in
the manner by which the two trains of epi-
cyclie gearing (for each motor) are secured.
In the basic unit they are secured by a cir-
clip to the shaft formed integral with the
brake drum; m the /1 version the shaft is
extended and carries a thread, and the gears
are secured by a nut.
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Appendix 2

ACTUATOR, ROTAX, TYPE C8102/2
(INCORPORATING MOTOR, TYPE C9701/1)

LEADING PARTICULARS

Actuator, Type C8102/2
Operating voltage—
Normal 55
Minimum
Maximunt "
Current at rated mrque
Starting current
Total rated torgue
Speed at rated torque
Clutch torque
Rating
Rotation
O perating Iempemiwe range
Resistance of windings—
Shuni feld
Series field
Armature
Brake coil
RBrush spring pressure ...
Brush grade
Brush fe*lgfh.—
New . .
f'Lf.rn.’mmn pemumbh’
Commutator diameter
New . -
Mmmmm permmsb!e
Overall  dimensions—
fength .
Height
Width
Weight

1. The C8102/2 double rotary actuator is
similar to that described and illustrated in
the main chapter; but differs in the mount-
ing arrangement, The C8102/2 unit has
fen 0:3125 in. dia. holes drilled through the
flanges of the central gearbox hou%mn (five
per kil ange) and pdmlld with the axis of the
machine, Fach hole is steel bushed and
% in. dia, bolts are used (o secure the unit
on installation in the aircraft.

112V d.c.

100V d.c.

116V d.c.

42 amp. (per motor)

120 amp. (per motor)
105 1b. fr (525 Ib. ft. per shaft)
w320 ropam,

380 = 40/b. ft.

2 min, ar 52'5 b, ft./shaft
Reversible

70 (ieg‘ C to + 50 deg. C

o 9106 — 101:0 ohims
v 00054 — 0:0392 ohim
0-0597 — 00657 ohm
. 0:0424 —0-0466 ohm
13 — 15 oz. (369 425 gin.)
EG.O. . HAM

0:750 in.
(562 in.

2:062 in.
1-968 in.

27:562 in.
9-531 in.
11-949 in.
. 91 Ib.

2. The motor units, Type C9761/1, are se-
cured on cach side of the central casting by
eight bolts, The C9701/1 differs from the
previous C9701 in the introduction of a new
Hotfman ball bearing (N3857), this being
fitied at the driving end of the motor 1o the
brake drum assembly,
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ACTUATOR, ROTAX, TYPE C8103/1
(INCORPORATING MOTOR. TYPE C9901/1)

Actuator, Type C8103/1
Operating voltage—
Normual
M inimun
Muaximum
Current at rated torque
Starting current
Total rated torque
Speed at rated torgue
Clutch torque
Ruating
Rotation
Operating temperature range
Resistance of windings—
Shunt  freld
Series freld
Armature
Brake coil
Brush spring pressure ...
Brush vrade
Brush length—
New -
Mininuuin perinissible
Commutator diameter
New
Minimum  permissible
Overall  dimensions—
Length
Height
Widih
Weight

LLEADING PARTICULARS

Ref. No. SW /3498

112V d.c.

100V d.c.

i 116V d.c.

o A2 amp, (per motor)
120 amp. (per motor)

105 {b. fr. (52:5 b, ft. per shaft)
320 r.pan.

490 = 50 [h. fr.

2 min. ar 52:5 1h. jr./shafi
i Reversible

TU dew, Ot — 50 deg, C

91-6 LOT-0 ofiny

. 0054 (0-0592 ohimn
(-0597 0-:0657 ohm

00424 0-0466 ofun

13 15 oz, (369 425 gm)
EGOHAM

(0750 .
(-562 in.

2:062 .
1'968 1.

20218 in.
9:331 in.
11-949 .
100 [H
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Fig. 1.

i. The actuator. Type CRIOG3/1 (fig. 1), is
sitilar 1o that described and illustraied in
the main chapter. It is mounted by mearns
of ten 0-3125 in. dia. holes drilled through
the flanges of the central searbox housing
(five per flange} parallel with the axis of ihe
unit.  Each hole is steel bushed and hve
%oin. dia. bolts are used to secure the unit
when offered up in position,

2. The motor units. Type CO9901 1. are
secured o the gear housing by o manacle

Twpe C8163/1 actuator

ting clamp which embraces two mating
flanges, A dowel pin arrangement on the

faces of the mating flanges serves to align
the radial position of the plug connections.
The C9901,/1 differs from the previous
(9901 i having a new Hoftfman ball bear-
ing fitted at the driving end of the motor
to the brake drum assembly.

3. The clutch setting on this actuator
differs from  others in the series. bemng

ds quoted in Leading Particulars,
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