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Chapter 20

ACTUATOR, ENGLISH ELECTRIC, TYPE 258
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LEADING PARTICULARS

Actuator, Type 258 a Stores Ref. SW/55
Length s ] ” 81 in. (approx.)
Normal working travel of actuating screw _— swes 2585
Maximum length of travel of actuating screw ... - e 3:00in
Time to complete maximum travel — v 10 sec.
Total weight s - - » - - wwwsy SIS 1
Brush grade.. . wios . - . s _— ... E.G.0. (HAM)
Minimum brush length ... _ - - - - w175 in,
Brush spring bressure - : - y _— - 4 to 5oz
Voltags . . - . e _— v 24 d.c.
Motor speed ; . . - - o 11,000 r.p.m.
Normal working load L . i , v 450 1.
F.S./1 (AL 1, July 57)
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Introduction

1. Lincar actuator, Tyvpe 238, operates the
rudder trim tab on atreraft ;) it will operate
the tabon both directions up to an cmergency
lowd om the actuator of 600 1h.

2. he actuator consists ol a 2-pole, split
series field, 24-volt does motor driving an
actuating nut through the medmm of o dog
cluteh and three-stage reduction spur gear
train. The  third  reduction  gear  wheel
otates a <teel serew which moturn drives the
wotuating nut.

3. snap-action lmit switches switch off th
notor supply current when the actuating
nut reaches its extrenme positions of travel.
[ the event of their failure, the actuating
aut 1= brought tooa standsull by coming
mmto contact with a mechanical stop.

4. Ihe purpose of the cluteh is to prevent
{amage to the motor and gears in the event
b accidental overloads and o the event of
fulure ot the limit switches, when  the
cetnating nut would run onto the mechanteal

~Tobs

5. Incorporated i the motor 15 a 4-pole
dectro-magnetic brake  which  stops the
notor when the supply is switched oft by the
wetion of one of the hmit switches, or at any
mtermediate point of travel of the actuating

1t

Fig. 1. General view of actuator

6. A lmear potentiometer is fitted. When
connected to the supply and to a Desynn
indicator, the potentiometer permits the
position ol the actuating nut at any part of
1ts stroke to be indicated.

7. The actuator is ol off-sct construction,
Le., the motor and the actuating nut are
side by side and parallel to each other. The
spur gear train and  cluteh are situated
across the ends ol the actuating screw and
the motor pinion. The limit switches and
potentiometer are located on opposite sides
of the actuating serew and nut.

DESCRIPTION
Housings and covers
8. The housings are in four main sections
the motor, gearbox, gearbox end cover, and
potentiometer box,

Motor

9. The motorisadetachable, sell-contained
unit and 1x housed i four hght allov puarts.
Fhearmature, field coils, brush gearassembly,
commutator cnd bearing and motor supply
terminal block are housed in the motor frame.
The brake assembly, the armatuare drive end
bearing, and the armature extension shaft
are housed i the brake housing, the bearing
for the extension shaft being located halt
in the brake housing and halt in the drive
endplate. The drive endplate serves as a
location lor the motor to the gearbox hous
mne.

10.  The end cover concealing
the brush gear and commutator
end bearingis fixed to the motor
frame by two small screws.
The cover can be withdrawn
l'(l]llplt’[t‘})' Lo cnable the
brushes to be inspected. The
motor frame, brake housing
and drive end plate are pro
vided with wiring ducts and
when  these components  are
sccured 1th(‘1]ch'. 4 continuous
duct 13 formed through which
the leads pass. The motor
frame and brake housing are
held together by tour studs
and nuts, whilst the drive end-
plate s tastened to the brake
housing also by four studs and
nuts which serve also to secure
the whole motor umt to the
gearbox housing.

Gearbox
11.  The gearbox housing and
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gearbox end cover are both castings of
alumimim allov . they contain the dog
clutch, the three-stage reduction spur gear
train, and the end of the actuating serew
and s bearings.  Studs for sccuring the
cover to the housing are screwed into onc
side of  the  housing,  the  studs  for
secceurimg  the motor unit being  serewed
into the other side.  An aluminium alloy
bearing cap, housing the bearing for the first
reduction shaft and the spring for the dog
clutch, is sccured to the end cover by thre
screws.  Cast on the front of the end cover,
and in line with the actuating screw, 15 a fork
end, to which 1s pinned a trunnion block
used for mounting the actuator. A wiring
trough is cast in the gearbox housing so that
the leads from the motor may be passed to
the limit switches.  An L-shaped bracket
which acts as a cable cleat, 1s secured to the
cearbox end cover with two of the nuts which
fasten together the two castings.

Potentiometer box

12.  The potentiometer box Is a casting of
magnesium allov and contains the actuating
screw, the actuating nut, the himit switeh
assemblics and the potentiometer assembly.

13. A felt sealis fitted in the box to prevent
the mgress of foreign matter and the egress of
oil.  The box 1s divided into two compart-
ments. One of these ts for the mit switches,
the other for the potentiometer.  Each
compartment is sealed with a cover and is
securced in position by four studs and nuts
after the switches and potentiometer have
been adjusted by the manufacturers.  Ai
mspection plate for the potentiometer s held
in positton on the side of the box by two
small screws,

Motor and brake

14.  The motor is of 24-volt, 2-pole, split
series field design. Two oppostte fields are
used to extend the actuating nut and the
remaining two to retract it.  Connected in
series with cach pair of fields isalimit switch.
These switches are so adjusted that when the
nut reaches the end of either its retraction or
extension stroke, one of the switches operates
and breaks the motor supply circuit.

15.  The voke and pole pieces are made of
one sct of laminations, the poles thus being
integral with the voke. Two brushes are
fitted.  Thev are mounted in brass brush

E:S.{2
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boxes which are, in turn, mounted on a
moulded brush rocker.  Pressure on cach
brush is maintained by a flat, coiled spring
which reacts on a brush lever which in turn
bears on the top of the brush,

16, The armature is supported at the
commutator end by a ball bearing ; the
opposite end of the armature is also sup-
ported byoa ball bearing which is located
haltway along the brake housing. A coil,
connected In series with the armature, is
wound on the brake voke, the voke being
secured to the drive endplate by four serews.
Equally spaced around the brake voke arc
four brake shoes. Zach shoe has a brake
lining, located by two pins, which allow
the shoes to ride up and down freely on the
voke. Pressure between each shoe and the
inside periphery of the brake drum is main-
tained by four helical springs fitted in holes
i the brake voke.

17, A\ tanged adapter, to which is serewed
a cone cluteh drum, s pinned to the end of
the armature shaft. The brake drum and
cone cluteh dise are riveted to the armature
extension shaft which is supported at one end
by a ball bearing situated half in the end ot
the brake housing, and hall in the drive
endplate. The other end of the extension
shaft is a sliding it over the end of the
flanged  adapter.  Pressure  between  the
cluteh disc and the clutch drum is maintained

by a ical spring. situated between i
drive end bearing and a shoulder on the
extension shatt. The cone clutch i1z set
at a hgher value than that of the clutch in

the gearbox and will protect the motor
agaimnst damage due to accidental overloads
of relatively <hort duration.

18. A S-wav moulded terminal block s
serewed to a machined facing at the end ol
the motor frame. The motor leads run along
the wiring duct i the motor frame and the
brake housing, emerging through the drive
end plate. They are prevented from sagging
onto the rotating brake drum by a small
lead support, secured to the inside of the
motor housing by two screws.

Gearbox and clutch

19.  The gearbox consists of a three-stage
reduction spur-gear train and is situated
across the axes of the motor and the actuating
screw. The first reduction pinion is pinned

(AL |, Juiy 57)
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to the motor armature extension shaft. The
first reduction wheel and the sccond reduc-
tion pinion are mounted on a shaft supported
at each end by a ball bearing. One of these
bearings is housed in the gearbox housing
and the other in the bearing cap screwed to
the end cover. Integral with the first
reduction wheel is the female half of the dog
clutch, the wheel being a press fit on the
shaft.  The male half of the dog cluteh is
integral with the second reduction pinion
and is a sliding fit on the shaft.

20. The pressure required to hold the two
halves of the clutch in engagement is pro-
vided by a spring, situated between the
bearing in the bearing cap and the end face
of the pinion.  The second reduction wheel
1s integral with the third reduction pinion,
the combined gear being supported at cach
end by a ball bearing. One bearing is
mounted in the gearbox housing and the
other in the gearbox end cover.

21. The actuating screw is supported by
two ball bearings one of which 1s mounted
in the gearbox housing and the other in the
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Fig. 3. Sectional view of potentiometer box

_ACTUATING
T SCREW

| WIRE-WOUND
| RESISTANCES (TwO)

U-RRACKET

-SLIDER

~~CONNECTOR

A.P.4343D, Vol. I, Book 3, Sect. |4, Chap. 20 (A.L. )

gearbox end cover. The bearing in the
gearbox  housing is located between a
shoulder on the screw and the third reduc-
tion gear.  The wheel is pinned in position
on the screw so providing a positive drive
it is held axially against the bearing by a nut
on the actuating screw.

22. By the means described a driving
medium is established between the motor
and the actuating nut, the clutch being
designed to slip at loads in excess of those
at which it is sct by the spring pressure.

Actuating nut and screw

23, The screw drives the actuating nut
through the medium of an Acme screw
thread, the nut being threaded for approxi-
mately one-third of its length. At the end
of the nut opposite to the Acme-threaded
portion, a short internal thread is cut. Into
this thread is serewed a fork end which serves
as a mounting for the actuator. After the
fork end has boon adjusted, it is secured by
screwing a slotted nut tight against the end
of the actuating nut.  The nut acts as a
retraction stop against the end of the poten-
tiometer box.

24. At the opposite end of
the actuating nut, an abut-
ment 1s machined integral with
the nut. The abutment slides
in a slot in the potentiometer
box, between the limit switch
and  potentiometer compart-
ments, and prevents the nut
rotating during its extension
or retraction.  The end of the
slot 1s carefullv machined to
fine limits to serve as the
extension stop against the end
of the abutment. Screwed to
the top of the abutment is a
contact breaker which strikes
the switch arm of the limit
switches when the actuating
nut reaches the end of its
travel in either dircetion. The
motor supply circuit is thereby
broken.

Limit switches

25.  The moulded limit switch
assemblies are situated in the
limit switch compartment of
the potentiometer box, one on
each side of the machined slot.

(AL 1, July 57)
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Fach switch assembly s fastenced to a clamyp-
ing plate by two bolts. The plate 1= situated
on the underside of the base of the switch
compartment.  Each switch 1s secured by
two nuts, the bolt holesin the compartment
basce being slotted to provide adjustment
for the switches (para. 44).

26. Terminal connections are provided for
the leads to the motor. One contact s
integral with one end of the terminal con-
nectiong, the other contact being fixed to the
centre of one end of a trident spring.  The
opposite end of the spring is fastened to the
other terminal connection and is arranged so
that, when it is unrestrained, the contacts
are pressed together. When the switch arm
is operated by the contact breaker on the
actuating nut, pressure is applied to the
central part of the trident spring, the con-
tacts are smartly separated and the cireut
broken. 1M the actuating nut is now allowed
to traverse in the mp[\(n.\‘in- direction, the
contact breaker will move away from the
sawitch arm.  Pressure of the spring will
then return the arm to its normal position,
the contaets once more being together.

Potentiometer

27. The potentiometer assembly, which is
situated in a compartment of the potentio-
meter box, consists of two wire wound
resistances. One of these is located on each
side of the machined slot in the box. Each
resistance is wound on a former and mounted
in a copper, U-shaped bracket, which in
turn is mounted on a bonded paper board.
I'he bhoard is riveted to two brackets, one at
cach end of the board, that are screwed to
the potentiometer cover plate. Between the
hoard and the cover plate three blocks arce
screwed.  To these blocks are fastened the
three copper  connectors for the  resist-
ANCES.

28. The potentiometer slider is made in
two halves from a mounlded material and 1s
fitted with inserts. Contact between the
slider and the sides of the U-shaped brackets,
and between the slider and the resistancesis
maintained by a spring fitted between the
two halves.

29. A 5-wayv moulded terminal block (para.
31) is serewed to the outside of the cover.
I'he wiring from the underside of the block
to the U-shaped brackets and to the three
resistance connectors passes between the
cover plate and the mounting board.

INSTALLATION

30. Cast on the outside of the end cover,
and in line with the actuating screw, is a
fork end, to which is pinned a trunnion block
that is used in mounting the actuator in the
aircraft. At the opposite end of the actuating
screw assembly is a fork end-picce, screwed
into the internally-threaded actuating nut ;
this fork cnd cngages with the equipment
operated by the actuator.

31. The internal wiring of the actuator s
shown in fig. 4. Two terminal blocks are
fitted.  One, a 3-wav unit, mounted on
the motor frame, is for the motor supply
leads.  The second, a 3-wav unit, located on
the potentiometer box, is intended to be
used in conjunction with a Desynn indicator.
e terminal markings and  appropriate
connections are as follows :

Terminal Lead from
1 .\;cg;tli\'t\
2 Positive
3 Ferminal 1 on Desyvinn indicator
14 Ferminal 2 on Desvnn indicator
3 Terminal 3 on Desynn mdicator

Adjustment of centres and limit switches

32.  During installation it may be necessary
to adjust the distance between the centres ol
the ends of the actuator. Information
concerning this operation appears in para. 47.
Instructions on the adjustment of limit
switches is given in para. 44,

OPERATION

33. @i it is assumed that the actuator has
operated so as to fully retract the actuating
nut, the “retract” limit switeh is open and
the “oxtend” limit switch is closed. If the
current to the motor s now switched on
through the < extend ™ limit switch, the two
relevant held coils and the brake coil, which
is in series with the motor armature, will be
energized.

34. The brake shoes are now pulled on to
the brake voke, this releasing the pressure
on the brake drum, and the armature
rotates.  As the first reduction pinion is
integral with the armature shaft, the three-
stage reduction spur gear train rotates so
turning the actuating screw and extending
the actunating nut.
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VIEW OF ACTUATOR LOOKING ON TOP OF LIMIT SWITCHES
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be mspected to ensure that
thevare afree fit in the brush
bhoxes. Where binding brushes
are encounterced, the brush and
brush box <hould be thoroughly
cleanced, and anyv accumulation
ol carbon diist blown out with
ah‘}' (‘(»H]p]‘:'SM'd air.

TOP BRUSH
(NEGAT IVE) 40.

T ! |_(wovww) TV

Worn brushes should In

replaced with new before the
; maximumwearlimitisreachoed.
3 The  minimum  permissibl
[ length of cach brush s 0173
m. I brush renewal i3 neces

BRAKE COIL “RETRACT’FIELD (POSITVE) sarv, only brushes of grade
E.G.O. (HAM) must be used
MOTOR LEADS EXTENDING FROM DRIVE ENDPLATE —A,8 AND C theyv must be bedded down to

QUTGOING TERMINAL CONNECTIONS— 1,2 AND 3.

Internal wiring diagram

35, A\ soon as the actuating nut moves
away  from  the retracted  position,  the
retract” limit switeh closes. When the
current to the motor is switched off (within
the setting of the lmit switches) by some
external means, or when the actuating nut
reaches the fully extended  position  and
aperates the 7 extend 7 lmit switch, the
relevant field coils and brake coil are de-
energized.

36. The four springs under cach of the
four brakce shocs force the shoes against
the inside periphery of the brake drum <o
bringing the motor, and conscquently the
actuating nut, to rest,

37.  The actuating nut can now be reversed
and thus retracted by completing the motor
circuit through the “retract” limit switch.
e actuator will then operate in a manner
similar to that described in the foregoing
paragraphs, but in the opposite direction.

SERVICING
38. The actuator 1= to be inspected and
serviced m accordance with, and at the
times laid down in, the appropriate Servicing
Schedule.

Brush gear

39. Remove the locking wire and the two
small screws that secure the motor end cover.
Detach the cover.  The brushes should now

F.5. /4

the contour of the commutator
to give a4 contact service of at
least 8O per cent. of thelr
Cross <cctional area.

41, The brush spring tension should be
checked and should be between 4 and 5 oz,
[n checking the tension of the springs a
suitable spring balance should be used. The
balance should be hooked beneath the brush
lever at the point where it bears on the top
of the brush, and the reading taken when the
lever is lifted, in a dircetion parallel to the
centre line of the brush, just clear of the
brusl.

Lubrication

42. The actuator i< lubricated during
manufacture and should require no mrrh(‘r
attention except at the pern yds stated in the
appropriate Servicing Schedule,

Potentiometer

43. During routine inspections  on no
account should the potentiometer cover be
removed and the potentiometer interfered
with.  The instrument is correctly adjusted
by the manufacturers and if the settings are
altered they cannot be re-obtained whilst
the actuator 1s installed in the aireraft

Adjustment of limit switches

44.  To adjust the lmit switches, the four
nuts securing the switch cover should firse
be removed.  Next, detach the cover (this
cover must not be confused with the poten-
tiometer cover, to which iz attached the
termuinal block ; this cover 15 not to be
removed).  Slacken the two nuts securing

(AL 1, July 57

RESTRICTED




cach switch assembly. It is now possible
to adjust the switches to give the required
stroke.

45. A pegis fitted in the potentiometer box
behind each switch to prevent the switches
being adjusted beyvond their maximum
setting and so increasing the stroke of the
actuator bevond its maximum.

46. Aflter adjustment, the switches should
be secured in their new position by tightening
the nuts that hold the assemblies. A thin
laver of sealing compound should be applied
to the outer edges of the switch cover, which
should then be re-fitted whilst the compound
is till wet.  Secure the cover using the four
nuts previously removed.

Adjustment of centres

47, To adjust the distance between the
centres of the ends of the actuator, the
actuating nut should be extended until a
J=in. dia. hole in the actuating nut is visible.
The locking nut securing the fork end should
then be slackened by being rotated in an
anti-clockwise direction. Next, screw back
the nut until the fork end can be moved
freelv.  Adjust the distance between the
centres by screwing the fork end either
inwards or outwards, as required. Inwards
adjustment is limited by the nature of the
actuator design, it being impossible to turn
the fork end beyond a certain point.  Out-
wards adjustment, however, is not limited
bv any such feature. Conscquently, con-

siderable care must be taken. After making
the adjustment, insert a length of ; in. dia.
wire into the hole in the actuating nut. The
wire should enter approximately {5 in. only.
If the wire can be inserted to a depth of
nearly 1 in., too much outwards adjustment
has been made, and the fork end must be
screwed back.

48. If this is not done, the fork end will be
insufficiently strong and may fail on load.
After adjustment, the fork end must be
screwed back until it is firm against the end
of the actuating nut.

49. The distance between the centre of the
hole in the trunnion block and that in the
fork end ( fig. 2), with the actuating screw
retracted against the mechanical stop, should
be 7-425 in. The distance between the same
centres, when the actuating screw has been
stopped by limit switch action and is in
the retracted position, should be 7-55 in. In
this condition there is a working adjustment
of + }in. on the figure quoted.

50. Other relevant details are as follows.
The normal working stroke of the actuator
between its retracted and extended positions
is 2-75 in.  This figure is based on the
normal limits witch settings ; the distance
may, however, be adjusted to 2-125 in. The
actual stroke distance between the mechanical
stops is 3-0 in., and the time taken for this
full stroke should be 10 seconds.
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