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Chapter 6
ACTUATOR, ROTAX, TYPE A0406
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LEADING PARTICULARS

Actuator, Rotax, type A 0406 : ; . Stores Ref. 5W /612
Voltage e . ) . 24Y d.c.
Average working lood \ il : 500 Ib.
Maximum working load o : o 1,000 fb.
Emergency maximum load . 1,400 {b.
Maximum factored load ; = 5,000 |b.
Ram travel 3 in.
Maximum time of travel (narmal load) 22-2 sec.
Maximum current (nermal load) s 2:75 amp.
Maximum over travel at 24V . 0-020 in.
Length between shackle fixing centres 1425 in.
Brush spring tension 2 oz,
Minimum brush length F/32 in.
Weight &b,

Introduction

1. The A (MO8 linear actuator

Fig. 1.

General view of A (406 actuator ially of a motor, a br

designed to operate auxiliary
tator flaps on in-line aireralt
mes, and  will operate  at
¢ opressures produced by all
ions of Qight up to & maxi-
M emergency load on  the
actuator of 1400 Th. Tt 15 of
m-line construetion, the whole
of the operative mechanism heing
Oon one axis,

DESCRIPTION
General
2. The actuator co

P e

¢, a clutch,

cl
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a vearbox and a ram assembly, housed in
three light allov castings.  Electrical con-
nection is made byoa four pole plug on top
of the actuator.

3. The motor drives the ram through the
single plate cluteh, which prevents acet-
dental overload damaging the motor, and
a four stage epicvelic gear. The fast planct
train drives the ram assembly, which con-
sist= of a serew shaft o a hollow ram with a
recirenlating ball thread.  Limit switches
operate at cach end of ram travel, switching
oll the motor, and an electro-magnetic servo
brake stops the ram, hmiting over-travel
tey Ah- 0200 i,

Housings

4.  The motor iz carrvied in a motor housing
which has an internally threaded boss at
the rear end, into which the rear swivel
conneetor s serewed. A window strap
assemblyv secured byoa bolt surrounds the
motor housing over 2 windows, giving access
o the hrushgear '

5. The cluteh, brake and first annulus are
carried in the intermediate housing, which
mounts also the four pole plug.  The ram
honsing completes the casing, and these
housings are all secured together by four
long bolts which pass through four lugs on
vach housing.

Motor

6. The motor is a 24 volt, four pole split
serics tyvpe, two opposite field coils being
used to retract the ram and the remaining
two to extend it.  Connected in series with
cach pair of fields 1= a hmit switch, so that
when the ram reaches its fully extended or
[ully retracted position, one of these switches
cuts off the motor.

7. The voke and poles are manufactured
from one set of lamination= so that the poles
arc integral  with  the wvoke, The two
hrushes are mounted i o moulded brush
gear assembly, with two dat cotled springs
bearing one on each brush.  The armature
on it< shaft is carried in two bearings, a

ballrace at the commutator end i the motor

housing, and a plain bearing in the brake
drum into which the shaft s extended.
The brake drum, in turn, is carried m a
ballrace in the imtermediate housing.

Clutch and brake
8. Interposed between brake drum and
armature is a single plate spring loaded

clutch, the shatt of the latter being a sliding
fit on the armature shalt. A pin through
the armature  shalt  registering in two
opposite slots of the clutch shaft prevents
relative totation. A spring  presses  the
clutech plate against the mside (bottom) of
the brake drum, adjustment of slipping
torque being made by shims between  this
spring and o shoulder on the armature shaft.

9. An cight-pole brake spider 15 screwed
to the intermediate housing, located within
the brake drum on the extended armature
shadt. The poles are in pairs and a single
coil s wound around  the brake spider
hetween the poles, and connected in series
with the armature.  Each pair of poles has
a cork faced shoe mounted on four steel
pins in the solenoid  poles. Pressure s
exerted ontwards on these shoes ]'1_\' helical
springs located in taps in the spider. The
undersides of the shoes are copper plated
to eliminate the elfects of residual magnet-
1511,

Gearbox

10. This is a four-stage epievelic gearbox,
in which the first sungear 15 integral with
the brake arm.  The gear housing funetions
also as a fixed annulus, and =l into the
ram housing, with lugs clamping between
those of the intermediate and ram housings,

o

11, The frst, second and third planetary
trams each consists of three planet gears in
a carrier, integral with which are the second,
third and fourth sungears respectively. The
fourth planet is similar, but s mounted on
a flange at the end of the serew shaft.

Ram assembly

12.  The screw =hafr, which rotates inside
the ram, i~ a hardened steel rod with a semi-
circular helical eroove running its entire
lengtl., At ome end is a flange to which is
fitted the lust planet carrier i the gearbos,
and this fange is carried in two thrust
bearings consisting of a chamfer on cach
side of the flange, two sets of 42 balls and
two outer bearings, one machined into the
cearbox annulus housing, the other shding
into the ram.

13. The ram. inside which the serew shaft
rotates, also has a semi-circular helical
groove internally, but not along its entire
length, and the ends of each of the two turns
are stopped by a short steel rod riveted n.
Each turn = completely filled with sixteen
balls, and in operation the balls are diverted
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Fig. 2. Circuit diagram

through ports 1 the ram wall back to the
commencement of groove,

14. Two rows of four balls are provided
at the driven end of the ram in two straight
crooves machined into inserts in the ram
housing wall.  These provide a bearing for
axial ram travel and in addition prevent
the setting up ol torque reaction m the
aireraft members or external linkage Jdoe
to any rotation applied to the ram by 1l
screw motion. At the output end, the ram
passes  through a rubber seal monnted
between two circlips,

Limit switches

15. The two moulded limit switeh as
semblies (Rotax N 28249 and N 28261) aie
located in compartments above the ram,
where a small plunger bears upon the ram
through the honsing and actnates a contact
spring on dropping inte a slot at the end

F.S./2
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ol the ram when it s fully extended or
retracted.

IMSTALLAT!ION
16. Installation should be in accordance
with the appropriate airveraft handbool.
Faor details of internal conneetions, see fig, 2.

SERVICING
General!
17, Servicing gencrally <hould be carried
ont asdeseribed in AP A343, Vol 1, seet. 17
Chap. 2. Particular attention should 1
paid to—

1

bl

[ Brush length (Leading Particulars).
(21 Brush spring tension (Leading Pui-
ticulars),
(37 External condition of gaskets.

Lubrication

18, The actuator is sufficiently Iubricated
at manufacture to render UHTIII’(_','._'.‘-.‘-R'.LI'_\; any
Inbrication at servicing periods.

Limit switches

19. Under no circumstances should any
attempt be made to adjust the setting ol
hmit switches,  These are set to operate
with a specified maximum ram over-travel,
and this setting cannot be adjusted with the

actiator installed in an aircratt.

Insulation resistance test

20, Usxing a 250-volt msulation resistance
tester, measure the resistance between the
fonr pins of the plug commoned together
ancl earth [his must not bhe less than
SO0 Ghis,

Mote . . .
[he waliee of insulafion resistance piae in
20 applics to actuators being  tested
) workshop  condutons.  Due
fotcance showld be made for the climatic
conditions of the Ipcalifv and those of the
eridetng area or dispersal  point
cre the dests are berng applied. Tno par-
Laelv damp climates, the veadings olitained

vy b dowe enough bo giee apparently sufficiont

o nsitd

I
¥orajection dand, in these Tusfanees,
discretion should he exercised,

Fagson f

(A.L. 2, Jan. 58)
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