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I *troduciion

1. These actuators are general purpose 28
volt d.c. machines having two identical
motors. either one of which, when sclected.
will drive the ram via a spur type gearbox
and differential. They have been designed
for operating aircraft ancillary equipment,

DESCRIPTION

2. The various tvpes forming the AlI700
series (fig. 1) are of the same general con-
struction and differences between any one
type and the basic tvpe are normally con-
fined to the amount and speed of ram travel.
In external appearance, however, the posi-
tion of the supply plugs may vary, being in
ecither one of two positions, to suit the re-

guirements of the installation for a particular
type of unit, From one position, the alter-
native is obtained by traversing the mounting
plate through 180 deg. For information re-
lating to a particular tvpe of actuator in the
ALT00 series. reference should be made to
the appropriate Appendix to this chapter,

5. These actualors comprise two identical
motor units mounted either side of a central
housing containing the ram. screwshaft snd
differential gearing, In addition, this housing
contains an arrangement of limit switches
provides the means for mounting two supply
plugs for the motors.

Rotors

4. The motors are 2-pole, 2 brush machines
and are split series wound with laminated

Fig. 1. Actuator, typical of A1700 series
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F.5./2

yoke and pole shoes. The armature is sup-
ported at the commutator end by a ball
bearing; at the drive end it is located in a
plain bearing in a driving plate which, in
turn, runs in a ball bearing. Relative rotation
between the armature and the driving plate
occurs only during clutch slip. Reversal of
rotation is effected by changing the field con-
nections.

Brake and clutch

5. Between each motor and its gearing is a
disc type electro-magnetic brake and a single
plate clutch. When the motor is operating,
the brake coil, which is wound on a solid
core is energized, attracting the brake disc
against the influence of helical springs. When
the coil is de-energized, the springs force the
brake disc against the face of the driving
plate which is revolving at armature speed.
The brake disc 1s faced with Langite and is
prevented from rotating by three dowel pins
locating in the brake solenoid shell.

6. Interposed between the armature and
the driving plate is a single plate phosphor
bronze clutch. This dissipates the stored
energy in the armature when the brake is
applied, thus assisting the deceleration of the
ram.

Gearbox

7. The gearbox contains a six-stage, spur
gear train assembled about three lay shafts.
The final stage gear of the train has a shaft
formed integral with it which extends beyond
the gearbox and carries a pinion. This ex-
tended shaft is borne between two ball bear-
ings and receives the drive from the gearbox
via the centre lay shaft to which it is secured.

8. The differential gear unit has two similar
external gears machined on it and the unit is
so positioned as to allow the pinions on the
extended shafts (para. 7) to engage with it,
one pinion meshing with each external gear.

Ram and screwshaft

9. The ram, housing a steel nut, is driven
by a high efliciency screwshaft having two
tracks of recirculating balls. The screwshaft
is borne at the mounting end of the actuator
by a thrust race and torque reaction is
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absorbed by six key balls. These balls are
arranged in two sets of three and they slide
in guides in the ram housing. Pesitioned in
the front of the ram housing, and interposed
between two circlips, is a rubber sealing ring
through which the ram passes.

19. The protruding end of the ram is
threaded ¢ in. BS.F. to facilitate the fitting
of a suitable shackle (not supplied with the
actuator), according to the requirements of
the installation.

Limit switches

11. The movement of the ram is controlled
by snap action limit switches. Generaliy
speaking. actuators in the AT1700 series in-
corporale four switches, two being provided
for each motor to control the ram travel in
each direction. (fig. 2). For certain applica-
tions, however, eight switches may be pro-
vided where control of a mid-way position
is Tequired,

Electrical connections

12. Electrical connection to cach motor is
made via a 4-pole plug (Ref. No. 5X/6006).
The plugs are mounted on a cover plate of
the ram housing. The plate being held in
position by eight screws symmetrically
spaced, it is possible for the supply plugs to
be mounted in one of two positions, 180
deg. traversed (para. 2).

13.  The two motors are identified as No. 1
and No. 2 Motor, No. 1 being that on the
right of the actuator when viewed from the
shackle end, plugs uppermost.

8 0—
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co0—————
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gm .. ]
BRAKE EXTEND I

1
5 g 7 R
Fig. 2. Typical circuit diagram
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14. The relationship between a plug and
the motor it supplies is thus:—

Plug shroud of Motor No. 1~ Red

Plug shroud of Motor No. 2 Green

INSTALLATION

15. These actuators are suitable for mount-
ing in any position. A mounting plate,
secured to the ram housing at the opposite
end from the shackle, is provided with four
2 B.A. tapped holes equi-spaced on a P.C.D.

of 24 in.
Mote . .

When installed, the ram of these actuators
should not be subjected to side load.

SERVICING

i6. Actuators in the A1700 series should
be serviced in accordance with the general
chapter in A.P.4343, Vol. 1. Sect. 17, Chap.
2, and the instructions contained in the
relevant Servicing Schedule.

Brushgear

17. Access to the brushgear is gained by re-
moval of the end covers, which are secured

in position by three 6 B.A. screws and
locked by a tie wire.

18. The minimum length beyond which
brushes must not be used is 0-200 in. from
the new length of 0-343 =& (+015 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 that must
elapse before the next servicing.

19, Brush spring pressure, measured with
a tension gauge (Ref. No. 1H/59), should be
between 2% and 3% oz. (71 and 99 gm.),
when the tip of the spring is level with the
top of the brush box.

Lubrication

20. The bearings are lubricated with grease
XG-276 (Ref. No. 34B/9425139) during
manufacture and repair, and should not
normally require lubrication at servicing
periods.

Insulation resistance test

21. The insulation resistance, when
measured with a 250-volt insulation resist-
ance tester between all live parts and the
frame, should be not less than 50,000 ohms
for satisfactory aircraft service.
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Appendix 1

ACTUATOR, ROTAX, TYPE A1702

LEADING PARTICULARS

Actuator, Type A1702 ... s e wan .. Ref. No. 5W/4i7
Voltage ... e B e e GEE WRR 28V d.c.
Current (one motor driving) ... .. . BB R 2:5A4 at 250 1b. load
Speed (one motor driving) ... 0086 in./sec. at 250 Ib. load
Average load ... .. .. co e s sER 250 1b.
Maximum load . A GRN R - 500 1b.
Motor No. 1 driving —

Retracted length ... .. " om e 5-785 in.

Fxtended length . B e 6815 in.
Motor No. 2 driving —

Retracted length e e 5:625 in.

Fxtended length .. e 7125 in.
(above dimensions taken over mounting face to ram shoulder)
Overrun ... ST — e e 0-010 in.
Brush spring pressure ... s v 23 t0 3% 0z, (71 to 99 gm.)
Brush length (new) . s wm e 03430015 in.
Minimum brush length ... . e s 0:200 in.
Brush grade e . oy, KBy T
Commutator diameter (new) ... .. ; P 0571 +0 in.

—0-005

Commutator diameter (minimum permissible) ... . e s R 0-535 in.
Overall dimensions—

Width . . = = WE e g omeR W i 5-875 in.

Depth .. .. = e e 3516 in.

Length of actuator body .. e s o 5812 in.
Weight . . B 51b. 4 oz

1. The A1702 actuator is similar to that
described and illustrated in the main chap-
ter; the ram travel dimensions are detailed
under Leading Particulars. The supply plugs
are mounted 180 deg. from the position
illustrated, and face No. 2 motor,
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Appendix 2

ACTUATOR, ROTAX, TYPE A1703

LEADING PARTICULARS

Actuator, Type A1703 ... .. -

Ref. No. 5W/418

Voltage .. s e 28V d.c.
Current (one motor drivingy ... ... .. e ame dm 2-54 at 250 1b. load
Speed (one motor driving) ... .. . . 0086 in./sec. at 250 1b, load
Average load ... — E 250 1b,
Maximum load ... - 500 1b.
Motor No. 1 driving —
4 Retracted length ... .. = %z = = E 5:875 in.p
Extended length s e 6875 in.
Motor No. 2 driving —
Retracted length e e S 5625 n.
Extended length T . 7125 in.
(above dimensions taken over mounting face to ram shoulder)
Overrun ... sxve s g s O 0-010 in,
Brush spring pressure .. - v 2510 3% 0z, (71 10 99 gm.)

Brush length (new) W w G K e %
Minimum brush length .. o waT R
Brush grade ... ... . s —

Commutator diameter (new) ... S — ., Em

Commutator diameter (minimum permissible) .. o

Overall dimensions—
WhHAL cosn s s G s su S a

Depth ... e (i O e
Length of actuator body
Weight .. - . -

1. The A1703 actuator is similar to that
described and illustrated in the main chap-
ter; the ram travel dimensions are detailed
under Leading Particulars. The supply plugs
arec mounted 180 deg. from the position
illustrated, and face No. 2 motor.
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Appendix 3
ACTUATORS, ROTAX, TYPES A1704 AND A1704A

LEADING PARTICULARS

Actuator, Type A1704 .. ... .. .. .. Ref. No. 5W/722
Actuator, Type A1704A s . Ref, No. 5W/1350
Voltage e ss e s Gk 28V d.c.
Current (both moftors drwmg) .......... . 54 at250 lb. load
Speed (both motors driving) ... o= L0172 in. [sec. at 250 1b. load
Average load i 250 Ib.
Maximum load ... . mm o T oime wm 500 Ib.
Maximum static load ... S 1,200 Ib.
Actuator lengths (from mounrmg face to centre of shack;’e hole)—
Retracted itk 8719 in.
At mid-way position ... 9719 in.
Extended e . 10:719 in.
Overrun ... ... wo o S el . el 0010 in.
Brush spring pressure .. .. .. 2]3 0 31 oz, (71 0 99 gm.)
Brush length (new) .. e (1343 = 0015 in.
Minimum brush length ... SE e 0-200 in.
Brush grade e v wn KCEG, 11
Commutator diameter (new) ... - 0-571 + 0 in.
— 0005
Commutator diameter (minimum permissible) ... 0-535 in.
Overall dimensions—
Width .. S . 5-875 in.
Depth ... ... ... .. 3-516 in.
Length of body (mcfudmg 5- pofe p(ug) G, WG 8:562 in.
Waeeoh! o wae s wew o ges vAn 51b. 8 oz

FOUR POLE PLUGS

A

/ L
! -
POTEMTIOMETER 53
HOUSING h
@ %
u © g : RAM SHACKLE
@ %)
1| g
| (P -
[ 5
' | e
[ 1

FIVE FOLE PLUG
Fig. 1. Outline of Types A1704 and A1704A actuators
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1. The A1704 and A1704A actuators are (1) The supply plugs are mounted to face

basically similar to the machine described No. 1 motor,

and illustrated in the main chapter, but

differ in certain particulars. Characteristic (2) A shackle is fitted to the end of the
features of these actuators are:— ram, instead of a threaded stud. The

-/’— -k\_

L L

o — e}
FULL IN FULL IN
O ey
HALF IN HALF IN
o] Q
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HALF QUT HALF OUT
o o
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{
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Fig. 2, Diagram of internal connections
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Appendix 3
ACTUATORS, ROTAX, TYPES A1704 AND A1704A

LEADING PARTICULARS

Actuator, Type AI704 .. ... .. s R Ref. No. 5W/722
Actuator, Type A1704A ... . Ref, No. 5W/1350
Voltage " e e 28V d.c.
Current (both nwrors a'rwmg) ..... v S5A ar 250 1b. load
Speed (both motors driving) .. L0172 in. [sec. at 250 1b. load
Average load 250 1b.
Maximum load ... = P 500 [b.
Maximum static load ... .. .. .. . 1,200 1b.
Actuator lengths (from mounting face to centre of shackle hole)—
Retracted s wRE 8719 in.
At mid-way position ... R 9719 in.
Extended e e 10-719 in.
Overrun ... ... we i Wi . 0:010 in.

Brush spring pressure .. .. ..
Brush length (new)
Minimum brush length ... i
Brush grade ... ... ..
Commutator diameter (new)

..... 24, to 3+ o0z. (71 to 99 gm.)

.......... (1343 — 0-015 in.

Gl s 0-200 in.

.................... KCEG. 11

..... 0571 + 0 in.
— 0005

Commutator diameter (minimum permissible) 0-535 in.
Overall dimensions—
Width ... .. wiss e — s 5:875 in.
Depth ... .. oo T 3:516 in.
Length of body (mcfudmg 5- pofe p!ug) ..... 5 8:562 in.
WSmht e we ses mme o ebE e SR 51b. 8 oz.

FOUR POLE PLUGS

POTENTIOMETER
HOUSING
@
S OO RAM SHACKLE
e
@
Uy
e

FIVE POLE PLUG
Fig. 1. Outline of Types A1704 and A1704A actuators
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3)

shackle has a 0'875 in. dia. clearance
hole, to receive a universal bearing, and
a 0187 in. dia. hole for a locking de-
vice. The flats of the shackle for the
Al704 lie in planes at right angles to
the common plane of the motor axes,
whilst the shackle of the A1704A is set
15 deg. clockwise (looking on the ram
end) from this position, as shown dotted
in fig. L.

A desynn type potentiometer trans-
mitter is incorporated, being intended to
monitor a receiver instrument giving
continuous indication of ram position.
%nternal connections are as shown in
2

A.PA343D, Vol, 1, Book 3, Sect. 14, Chap. 56, App. 3

ALTL, Sep. 60

Potentiometer

2. The potentiometer is a miniaturized
desynn type for use with a standard desynn
pattern indicator, 1t is housed in an exten-
sion to the ram housing (potentiometer hous-
ing, fig. 1), and is operated by the rotation
of the screwshaft, which is transmitted to
the potentiometer spindle through a single
stage epicyclic reduction gear train. The
potentiometer is permitted 300 deg. travel
for full (2 in.) ram ftravel. Elecirical con-
nections to the potentiometer are made
through a S-pole plug (Ref. No. 5X/6016),
set to one side of the actuator mounting sur-
face.
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Appendix 4

ACTUATORS, ROTAX, TYPES A1765 AND A1705A
LEADING PARTICULARS

Actuator, Type A1705 . .
Actaator, Type A1705A

Folthge ww.  wer wm | wew
Curreny (both motors driving) ...
Speed (both motors driving) ..
Average load .
Maximum load . .
Maximum static load ... ..

..... Ref, No. 5W/1016

Ref. No, 5W/1351
,,,,, 28V d.c.
DA at 250 1b. load
L0172 0. [ sec, ar 250 1b. load
———— 250 [b.
..... 500 Ib.
1,200 /b.

Actuator lengths (from mounting face to centre of shac kie "hok} -

Retracted

At mid-way pc)smon ..........

Fxtended PR —
Overrun ... .. e e
Brush spring pressure
Brush length (new) ..
Minimum brush length ...
Brush grade ... .. .
Commutator diameter (new) ..

Commutator diameter (minimum permissible) ... .

Overall dimensions—
Width ..
Depth ...

Ler:grk of body (mc‘fudmg 5-po!e plug)

Weight ... .. .. ..

1. The A1705 and AI1705A actuators are
basically similar to the machine described
and illustrated in the main chapter, but
differ in certain particulars. Characteristic
features of these actuators are:—

(1) The supply plugs, which are mounted to
face No. 1 motor, are non-interchange-
able: that for No. 1 motor is a Breeze
type (Ref. No. 5X/6006), coloured red,
and that for No. 2 motor a Cannon type
(WK-4-325), coloured green (fig. 1).

(2) A shackle is fitted to one end of the
ram, instead of a threaded stud. The
shackle has a 0'875 in. dia. clearance
hole, to receive a universal bearing, and
a 0-187 in. dia. hole for a locking device.
The flats of the shackle for the A1705
lie in planes at right angles to the com-
mon plane of the motor axes, whilst the

.. == 8719 in.
_____ 9719 in.
10-719 in.
..... 0010 in.
Zl (0 35 oz. (71 to 99 gm.)
..... 0 343 = 0015 in
) e 200 in.
..... K.CEG. 11
0571 4+ 0 in.

— 0005
0535 in.

5875 in.
3516 in.
8-562 in.
51bh. 8 oz

shackle of the A1705A is set 15 deg.
clockwise (looking on ram end) from
thla position.

Fig. 1.

Piug armngement for Tﬂ}es Al‘?ﬂ}s
and 1705A actuators
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(3) A desynn type potentiometer transmitter
is mcorporated being intended to
monitor a receiver instrument giving
continuous indication of ram position.
Internal connections are as shown in
fig. 2.

Potentiometer

2. The potentiometer is a miniaturized
desynn type for use with a standard desynn

A)

o

pattern indicator, Tt 1s housed in an extension
to the ram housing, and is operated by the
rotation of the screwshaft, which is trans-
mitted to the potentiometer spindle through
a single stage epicyclic reduction gear train.
The potentiometer is permitted 180 deg.
travel for full (2 in.) ram travel. Electrical
connections to the potentiometer are made
through a 5-pole plug (Ref No. 5X/6016),
set to one side of the actuator mounting sur-
face.

o )
FULL IN FULL IN
—_ T
HALF 1N HALF IN
o )
HALF OUT B HALF OUT
o
o7 S
e
FULL OUT
~ 000 : N\
EXTEND &F/f
— 000 l
RETRACT RETRACT ‘,
POTENTICHETER :
4 i
Wit b V’?’g,_ ]
% =
= =
< =
BRAKE é% §.‘ BRAKE
O YO O & & & O & @& &
D ¢ B A D A B E A 8 C D

S SO}

Fig. 2. Diagram of internal connections
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Appendix 5
ACTUATOR, ROTAX, TYPE A1706

LEADING PARTICULARS

Actoator, Type A1706 sy gmm | o Ref. No. 3W/1115
Voltage .. . ; i i PR 28V d.c.
Current (one motor driving) .. 2:5A4 at 250 1b. load
Speed (one motor driving) .. 005 in./sec. at 250 [b, load
Average load .. . . . 250 [b.
Maximum load . By o . . i 500 1b.
Either motor driving-

Retracted length .. e ; 5 e 6175 in.

Extended length - : .. 6575 in.
(above dimensions taken over mounting face to ram shoulder)
Overrun T . 0010 in.
Brush spring pressure 2k to 33 oz. (71 to 99 gm.)
Brush length (new) . 0:343 = 0015 in.
Minimum brush length ; 0200 in.
Brush grade 2 . KCEG. 11
Commutator diameier (new) . 0571 + 0 in.

— 0105

Commutator diameter (minimum) permissible) : o . (535 in.

Overall dimensions—

Width . s . . 5875 in.
Depth o . 3:516 in.
Length of actuator body 5812 in.
Weight : 51h. 40z

1. The A1706 actuator is identical to that
described and illustrated in the main chap-
ter, and differs only in the ram travel dimen-
stons, and speed of ram under average load,
as detailed under Leading Particulars. The
position of the supplv plugs is as illustrated,
i.e., facing No. 1 motor,
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Appendix 6

ACTUATOR, ROTAX, TYPE A1708

LEADING

Actuator, Type A1708
Voltage . . g sme
Current (one motor driving) ...
Speed (one motor driving) ..
Average load ... ... . .
Maximum load ...
Maximum static load ... .
Either motor driving—

Retracted length .. ..

Extended length ... ... ..

PARTICULARS

Ref. No. 5W 2847

28V d.c.

254 at 250 Ib. loud

0-086 in./sec. at 250 1b. load
..... o 250 1b.

- 500 Ib.

..... 1,200 I,

..... . 5860 =+ -010 in.
6:890 = 010 in.

(above dimensions taken over mounting face to ram shoulder)

Overrun ... .. o wem
Brush spring pressure .. ..

Brush length (new)

0-010 in.
23 to 3% oz. (71 to 99 gn.)
0-343 = 0:015 in.

Minimum brush length 0200 in.
Brush grade KCEG. 11
Commutator diameter (new) .. . . L. L. 571 + 0 in.
— 0005

Commutator diameter (mininmum permissible) (0535 in.
Overall dimensions—

Width ; i A e e mEw wen 5-875 in.

Depth ; GaE s e 3:516 in.

Length of acruator body . 5812 in.
Weight . -t o 51bh.5 oz

1. The AI1708 actuator is similar to that
described and illustrated in the main chap-
ter, the ram travel dimensions are as detailed
under Leading Particulars. The supply plugs
are mounted 180 deg. from the position il-
lustrated, and face No. 2 motor.
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Appendix 7

ACTUATOR, ROTAX, TYPE A1709

LEADING PARTICULARS

Actuator, Type A1709

Voltage

Current {(one motor driving)

Speed (one motor driving)

Average load

Maximum load .

Maximum static load

Either motor driving—
Retracted length
Extended length

(above dimensions taken over mountiig

Overrn

Brush spring pressure ..

Brush length (new) . D
Minimum permissible brush length
Brush grade

Commutator diameter (new)

Conunutator diameter (minimum periitissible)

Overall dimensions—
Width
Depth .. .. ;
Length of actuator body

Weight

Ref. No. SW /2848

28V d.c.

2:5A4 at 250 b, load

0086 in./sec. ar 250 1b. load
250 [b.

500 Ih.

1,200 b,

5625 = 010 in.
7125 = 010 in.
fuce 1o ram shoulder)
Q010 in.
21 to 3% oz. (71 to 99 gm.)
(343 = 015 in.
0200 in.

tab

4]

]

KCEG. 11

0571 -+ 0 in.
— 0003

0-535 in.

5875 in.

3516 in.
S5-812 in.
51b. 5oz

1. The A1709 actuator is similar to that

described and illustrated in the main chap-
ter; the ram travel dimensions are as
detailed under Leading Particulars. The
supply plugs are mounted 180 deg. from
the position illustrated and face No. 2 motor.
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Appendix 8

ACTUATOR, ROTAX, TYPE Al711

LEADING PARTICULARS

Actuator, Type AI7THI ... . .. — Ref. No. 5W /3718
Voltage ... .. . . . . . 28V dc.
Current (one motor driving) . . . 254 ar 250 1b. loud
Speed (one motor driving) .. .. .. 005 in./sec. at 250 Ib. load
Average load . . 5 o 250 Ib.
Maximum load .. .. . W 500 Ib.
Maximum static load . = ; .. 1,200 1b.
Either motor driving—

Retracted length .. . ... 5860 = 010 in.

Extended length s . 6890 = 010 in.
(ubove dimensions taken over mounting face to ram shoulder)
Overrun . - e 0-010 in.
Brush spring pressure = 2} to 3% oz. (71 to 99 gm.)
Brush length (new) ; e . o 0°343 = 0015 in.
Mininuun brush length .. .. . - (0200 in.
Brush grade . - e KCEG. 11
Commutator diameter (new) . : e ASF] = 1) in.

— (003

Commutator diameter (minimum permissible) . v 00535 in.
Overall dimensions—

Width ... s cr we e s . . . 5875 in.

Depth .. 5 es e 3:516 in.

Length of actuator body 555 i 5812 in.
Weight . . . - o .. 51b. 4oz

i. The Al711 actuator is identical to that
described and illustrated in the main chap-
ter, and varies only in the ram travel dimen-
sions, and speed of ram under average load,
as detailed in Leading Particulars, The
position of the supply plugs is as illustrated.
i.e., facing No. 1 motor.
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