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SUBJECT : Low tension Booster Coils

TYPES: NB.I3/2 and NB.I4)2

DATA:

Nominal Voltage: NB.13/2 12 volts

NB.14/2 24 volts
200—300 volts

45 on, 45 off

28 Ib.

Two 2-pin sockets
(A.M. Ref. 5X/6374)

Output Voltage:

Time Rating (secs.):
Weight :

Electrical Connections:

Acceleration Grading: 1A

® Mounting: Four 0191 in. dia. holes, the
’ centres of which form a rect-
angle 4687 ins. x 3:312 ins.
Deseription

The NB.13/2 and NB.14/2 booster coils are similarly
constructed, the only difference being that the wind-
ings of the NB.13/2 are designed for 12-volt aircraft
circuits and those of the NB.14/2 for 24-volt circuits.

The booster coil consists of a primary and secondary
winding wound on a soft iron core, and enclosed in a
bakelite moulding. On one end of the moulding is
mounted a simple trembler system which interrupts
the primary current. and also acts as a switch for
closing the secondary circuit while the coil is in
operation, but maintaining a permanent open circuit
in the secondary when the coil is not used thus pre-
venting the magneto coil from being short circuited
through the booster coil windings. The trembler
system consists of a single trembler upon.which are
mounted a primary and secondary contact insulated
from one another. The trembler is actuated by a
separate spring-mounted armature which also sup-
ports the other secondary contact. The second
primary contact is integral with an adjusting screw
held in a small plate rigidly mounted on the moulding.

Two condensers are mounted on the side of the
moulding, one for the primary contacts (0-4uF) and
the other fort he secondary contacts (0-1uF). The
whole unit is contained in a fully screened metal case
fitted with two Breeze terminals for the primary and
secondary external connections.

A typical wiring diagram is illustrated overleaf.

** This Leaflet is approved by*the Air Registration Board.

#

T Y

Electrieal Operation

Basically, the L.T.g booster coil is an induction coil
which steps up the interrupted D.C. primary voltage
to a voltage of approximately 200 to 300 volts. This
output is fed to the magneto coil where it is again
stepped up to the working voltage of a magneto and
fed- to the sparking plugs by the normal magifieto
disgributor system.

When the primary circuit is energised the armature
is atéracted towards the core thus closing the secondary
contdcts. Further movement of the armature causes
it to -depress the trembler thereby breaking the
prima#y circuit. The resultant collapse of the primary

.current induces a voltage in the secondary windings,
and also allows the armature and trembler to move

back to their static positions. This opens the second-
ary contacts and closes the primary contacts when
the current again flows in the primary circuit and the
cycle is repeated.

Serviecing v

If test equipment is not available, no attempt should
be made to service the unit. It should be replaced by
a new one and the faulty equipment returned to Rotax
Limited, where it w#l be promptly dealt with by our
repair organisation.’

In cases where test equipment is available, apply for
Rotax Service Leaflet No. S.L.1 for «full servicing
details.

10/1/58 "

‘‘Amendments to this publication invalidate the above approval unless issued
by the manufacturers with the concurrence of the Air Registration Board."”

PRICE ONE SHILLING

REVISED JANUARY 1958

>

<X

ROTAX LIMITED « WILLESDEN JUNCTION .
LUCAS-ROTAX (AUSTRALIA) PTY. LTD .
LUCAS-ROTAX LIMITED TORONTC 13

Rotax Technical Leaflets TL 1 - 96 OCR

LONDON N.W.10 .
JOYNTON AVENUE .
ONTARIO

o

ENGLAND . TELEPHONE ELGAR 7777
ZETLAND N.S.W. .  TELEPHONE FF.2241
CANADA TELEPHONE PLYMOUTH 5-4171
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For further information on the functioning, operation and maintenance
of Rotax equipment, enquiries should be addressed to :—

THE SERVICE DEPARTMENT

-

LUCAS-ROTAX (AUST.) PTY. LTD ROTAX LIMITED LUCAS-ROTAX LIMITED
JOYNTON AVENUE HEMEL HEMPSTEAD 5595 ROYALMOUNT AVENUE
ZETLAND HERTFORDSHIRE TOWN OF MOUNT ROYAL, P.Q.
NEW SOUTH WALES ENGLAND CANADA
Telephone : ‘SYDNEY FF.2241 Telephone : BOXMOOR 4444 Telephone : BY 6500-09

Technical enquiries should be addressed to:—

b

TECHNICAL SALES DEPARTMENT

,
ROTAX LIMITED < WILLESDEN JUNCTION - LONDON N.W.10 - ENGLAND
Telephone : ELGar 7777

Rotax Technical Leaflets TL 1 - 96 OCR N
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< L EAF L ET
e~ NUMBER T.E.2
SUBJECT : High Tension Booster Coils
" TYPE: NIKA and NIKB
(] L] : H
lleserlptmn approximately 200-300 cycles per second. The
result of building up and collapse of voltage in
The NIKA H.T. booster coil is wound for 12- the primary windings induces a voltage in the
volt aircraft circuits and the NIKB for 24-volt secondary windings of the coil and this is wound
circuits, otherwise these two types are similar with a sufficient ratio of turns to produce
in every other respect. approximately 12 KV.
The units consist of a primary and secondary This voltage is fed to the hand starter electrode
) winding wound on a soft iron core which is of the magneto and thence to the trailing .
supported by a bakelite moulding. On one end electrode of the distributor rotor. It is then
i of the moulding are mounted two contacts, distributed to the various spark plugs as the
’ which are connected in the primary circuit. distributor rotor rotates. The magneto trailing
One contact is attached to the end of an adjust- electrode is retarded approximately 30° to pro-
ing screw and the other is fixed to the end of a vide the correct*starting conditions.
flat leaf spring. The contacts are operated by o ¥
means of a trembler to which is attached a small C e 0
circular soft iron armature. Installation
One end of the secondary winding is brought The booster coil is usually mounted on the
- out to a terminal in a moulded shroud in the forward side of the engine bulkhead, and as
top of the body moulding and the other end near as possible to the starboard magneto,
is earthed. to which it is connected. No booster coil is
On one side of the moulding is mounted a con- connected to the port magneto.
denser connected across the primary contacts. Screened L.T. and H.T. connections must be n
In earlier models of these booster coils the con- used if elimination of radio interference is
denser was composed of alternate tin foil and desired.
H H [ ol " .
mica plates enclosed in a “ stabilite ” moulding. The following are particulars of the installation
The latest models, however, are fitted with of this booster coil in a Bristol Hercules Power
tubular metal condensers containing two strips Unit, and is typical of most installations. These,
of tin foil and two strips of waxed paper, wound or similar cables to suit other installations, can
into a tight cylindrical roll. One tin foil strip be supplied by our Harness factory.
is connected to a central electrode at the end of LT tions de f the boost
the condenser, and the other strip is connected -1. connections are made irom ooster
coil to the main junction box by means of Rotax
to the metal case. A . .
B . . cable N. 62167 which comprises two unisheath-
The whole unit is enclosed in a fully screened met 7 cables fitted with two pin type ter-
’ metal case to which the secondary windings are minals at one end which are inserted in the
earthed. ~Suitable unions are supplied for the booster coil L.T. sockets. The pins are secured
H.T. and L.T. external connections. by two screws which are accessible through a
small swivel panel in the end of the coil casing.
.o . “Union nuts are also fitted for complete,screening.
Electriecal ﬂperatmn The other end of this cable is fitted with a plug
The electrical operation of these coils is similar type connector and union nut for-connection to
to a simple induction coil. When the current the main junction box.
is passed through the coil the iron core is It is sometimes dfsirable to incorporate an
energised and attracts the soft iron armature isolating spark gap between the magneto and
thereby actuating the trembler and opening the booster coils and connection is made from this ¢
primary contacts. The current then collapses to the magneto and booster coil by means of
and the armature moves away from the coil Rotax H.T. cables N.62165 and N.62164
core, the contacts close, the current builds respectively. These are fitted with appropriate
up again and the cycle is repeated at a rate of ;  connections and unions and are fully screened.
‘wt‘c
. FEBRUARY, 1949

- 8
-

ROTAX LIMITED e WILLESDE.N JUNCTION © LONDON N.W.IO0

o ——x n - - [ —

n

Rotax Techn{égl Leaflets TL 1 - 96 OCR Page 11
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Servieing

If Booster Coil testing equipment is not available no attempt should be made to service or dismantle
the booster coil. The unit should be replaced by a new one and the faulty equipment returned to

Rotax Limited, where it will be promptly dealt with by our repair organisation.
In cases where test equipment is available apply for Rotax Service Leaflet No. SL.2 for full servicing
details.

Address all enquiries to :—

TECHNICAL SALES
DEPARTMENT

ROTAX

I E
WILLESDEN .JUNCTION LONDON N.W.IO0
TELEPHONE ELGAR 7777 :
e .
%
. K *
Exd
#
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SUBJECT :

Generators; 150 watt,
330 watt and 500 watt
output.

.

TYPE:

See overleaf.

DATA:

Desecription

This leaflet supersedes the existing leaflet T.L.3, dated
May 1950, and is extended to cover the present
range of Type B.I800 generators. The following
notes, except where otherwise stated, are applicable
to all types, main differences being quoted overleaf.

Commutation is obtained by two brushes, diametrically
opposite, the pigtails of which are connected to the
G+ and G— terminal pillars. The brush boxes,
terminals and brush springs are compactly arranged,
the terminal posts being-used as mountings for the
brush springs.

Where a high output/weight ratio is required, blast
cooling is employed.

The generators are completely screened to prevent
interference with radio reception, all terminals being
enclosed in the recess of the commutator end frame.
Access to the terminals is obtained by removing the
metal cover.

The generators are secured by four -in. diameter
studs, equally spaced on a pitch circle diameter of
4 in.

Coupling to the engine is by means of the six splines
on the end of the armature shaft.

t

B.180I to B.I1806 and B.1809 to B.1820 inclusive.

o
o’

The size of the shallow splines on the B.1801 to 06
and B.1809 to 12 inclusive, is 0:625” nominal diam-
eter, to B.S. 46, Part 2, Table Xlll U.Q. Fit. The
size of the shallow splines on the B.I1813 to B.1820
inclusive is 0-625 in. nominal diameter, to B.S. A.20,
Table No. 4 close sliding fit.

Oil seals
Generators B.1813 to B.1820 inclusive are fitted with
an oil seal at the drive-end which must be adequately
lubricated.

Operation

Initial excitation of the field assembly is in the form
of residual magnetism in the pole pieces. With the
generator connected to its respective control box
(See Data) its voltage will “ build-up” to a figure
dependent on the voltage regulator setting.

Used in conjunction with its control box, each gen-
erator will maintain the maximum output over its
full range of speeds.&g

a

X,
Carbon pile regulators may be fitted to these gen-
erators, but in all cases minimum full load speeds are
thereby raised approximately 300 r.p.m. Before
fitting carbon pile regulators reference should be
made to the Service Department of Rotax Limited.

* Information contained in this leaflet affecting safe operation and
maintenance has been verified and approved by the Air Registration
Board in accordance with Chapter A.6-2 of British Civil Air-

worthiness Requirements.

/6/52.”
REVISED FEBRUARY 1952

ROTAX LIMITED -
LUCAS-ROTAX (AUSTRALIA) PTY. LTD .
LUCAS-ROTAX LIMITED . TORONTO 13

WILLESDEN JUNCTION .

Rotax Technical Leaflets TL 1 - 96 OGR i

LONDON N.W.I10 .
BOUVERIE STREET .

ENGLAND . TELEPHONE ELGAR 7777
MELBOURNE N. 3 « TELEPHONE F.J.4867

CANADA . TELEPHONE{ OXFORD 9368
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%

VS
B.1801, B.1802, B.1803, B.1804, B.1809,  B.1805, B.1806, B.1811
B.I813 & B.1814 B.1810, B.1815 & B.1816 B.1812, B.1817 & B.1818 B.1819 & B.1820
Voltage (regulated) 14 volts. 28 volts. 28 volts. 14 volts. -
Maximum continuous output 23 amps. 17:5 amps. 5-5 amps. 10-5 amps.
Overload capacity for 5 mins. 40%, 40%, 40%, 40%,
Overload capacity for 10 mins. 30% 30%, 30%, 307,
Overload capacity for 30 mins. 20% 20%, 20% 20%,
Cooling Blast cooled with a Blast cooled with a Fan Fan
pressure drop pressure drop
across the gen- across the gen-
. erator equal to a erator equal to a
A 3-5” head of water 4-5” head of water
Electrical connection Terminal Terminal Terminal Terminal N
Regulator and cut-out F.0511 F.0406 F.0405 F.0407 ‘
Speed range 3,500—7,000 4,300—7,000 3,300—7,000 3,000—7,000 e
Fp.m. r.p.m. r.p.m. r.p.m.
Weight 11 1b. 4 oz. I11b. 4 oz. Il 1b. 4 oz. 11 1b. 4 oz.
Mounting Four -265” diameter holes on a pitch circle diameter of 4”
Moment of armature inertia *007 Ib.ft.2 *007 Ib.ft.2 *007 Ib.ft.2 007 Ib.ft.2
Torque required to drive arma-
ture at full load at 5,000 r.p.m. 0-85 Ib.ft. 1-15 Ib.ft. 0-5 Ib.ft. 05 Ib.ft.
Clockwise rotation B.1801, B.1803, B.1805, B.1809, B.I1811, B.1813, B.I8I5, B.1817 and B.I819
Anti-clockwise rotation B.1802, B.1804, B.1806, B.i810, B.1812, B.1814, B.1816, B.I1818 and B.I820
] (]
Servicing
If generator testing equipment is not available no attempt should be made to overhaul the generators.
In cases where test equipment is available apply for Rotax Service Leaflet No. S.L. 4.
Address all enquiries to :— .
THE SERVICE DEPARTMENT
Ct ROTAX LIMITED LUCAS-ROTAX (AUST.) PTY. LTD LUCAS-ROTAX LIMITED
WILLESDEN JUNCTION BOUVERIE STREET MONTREAL AIRPORT
LONDON, N.W. 10 MELBOURNE, N.3 DORVAL, P.Q.
ENGLAND AUSTRALIA CANADA
Telephone : ELGAR 7777 Telephone : F.J. 4867 Telephone : WALNUT 3435

Rotax Technical Leaflets TL 1 - 96 OCR Page 14 N s
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ROTAX

TECHNICAL
L E A F L ET

NUMBER T.EL.4

SUBJECT : Solenoid Operated Locking Plunger
. TYPE: D.380l. 24v )
Description

The D. 3801 Solenoid Operated Locking Plunger
is designed in a simple and compact manner for
operation from a 24-volt supply and can be
adopted for many applications where locking
devices for undercarriages, etc., are required.

The unit comprises two aluminium housings,
one the body and the other the end cover.
These are held together by three cheese-head
screws, threaded into the coil yoke, equidistant
apart around the solenoid circumference.
Integral with the body casting is the mounting
flange, through the base of which pass two grub
screws to hold the coil assembly in position when
the end cover is removed.

Electrical connection is made to the unit by a

T

two-way terminal block, mounted on the upper-
most side of the body. The coil leads enter
the unit, from the terminal block, through a
rubber grummet in the housing.

The plunger, with the threaded (front) end
projecting, through the end cover, is suspended
between the two housings and the coil, with a
light spring loading at the rear end.

]

Operation

When the coil is energised the magpetic pull
created on the circular armature plate, decreases
the air gap between the coil assembly and the
armature plate by drawing the armature plate
and plunger nearer to the’ coil assembly, thus
moving any attachment fixed to the plunger.

Servieing
If test equipment is not available, no attempt should be made to service the unit, it should be replaced
by a new one and the*faulty equipment returned to Rotax Limited, where it will be promptly dealt

with by our repair organisation.

In cases where test equipment is available, apply for Rotax Service Leaflet No. S.L. 6 for full servicing

details.

Address all enquiries to :—

TECHNICAL SALES

DEPARTMENT

L | M
WILLESDEN

TELEPHONE

"JUNCTION

OTA X

T E D
LONDON N.w. 0
ELGAR 7777

ROTAX

LIMITED &« WILLESDEN

Rotax Technical Leaflets TL 1 - 96 OCR

«

JUNCTION ¢ LONDON N.W.IO
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TECHNICTAL
L E A F L E T
NUMEER F.E.3

——

SUBJECT :

TYPE: M. 2601.

Deseription

Hand Operated Pump.

The pump is specially designed'for lightness
(8 ozs. less connecting pipes) and resistance
to corrosion from the fluids in use.

With the addition of the Adaptor and access-
ories the pump is completely interchangeable

with the B.S.1128 PUMP.
27F/1870.

A.M. REF.

No.

The Adaptor and accessories are comprised of

the following parts :—

Part
Nomenclature. No. Number
ADAPTOR | N.83286
FLANGE | N.83284
DISTANCE PIECES 3 N.83285
CSK. SCREWS 3 NK.4017-L
HEX. HD. SCREWS 3 NK.I1717L
SPRING WASHERS 3 8921-6

k4
Simple in construction the pump comprises the
following main parts.

I. A tubular duralumin body, threaded at
either end to receive an end nut at its base and
an oil gland assembly housing at the other
end. The oil gland housing also incorporates
the mounting flange, and the outlet port.

2. A non-return ball valve assembly is threaded
into the end nut to form the inlet pipe coupling.

3. A steel plunger which passes through the
oil glands, into the tubular body, has upon the
inner end a leather cup washer, clamped between
two supporting washers, and at the other, the
operating knob.

4. A stainless steel spring is situated internally,
between the end nut and underside of the
plunger assembly.

"

Provision is made for locking the pump in the
fully primed position by bayonet slots in the

knob, with corresponding pins in the oil gland
assembly housing. All metal parts are made of
duralumin (anodised) or stainless steel.

The pump can be installed in any position. .ltis,
however, advisable to mount it below the supply

tank and to have the outlet pipe as short as
possible and rising above the pump. Positioning
of the pump in such a relative position, eliminates
any time lag in the delivery of fluid, which may
be caused through a number of pump operations
having to be made to prime the pipe lines.

The installation must ensure that the fluid is not
allowed to run away from the top half of the
pump, otherwise residue from drying fluid
may cause the barrel to become sticky. The
leather cup and gland sealing washers may also
become dry and hard.

Mounting is facilitated by means of three .144”
diameter holes, equally spaced on a pitch circle
diameter of 1.5

* The coupling on the pump for-the inlet pipe is a

.125” B.S.P. external thread and for the outlet
pipe, a .125” B.S.P. internal thread.

Operation

The principle of operation is that of the plunger
type pump, with a non-return ball valve inlet and
a free delivery.

If the pump is not primed, full delivery of the
fluid from the pump can be completed very
rapidly by two or three operations of the
plunger, assuming the inlet pipe is already
primed with fluid.

R

*

ki

RCTAX

Rotax Technical Leaflets TL 1 - 96 OCR
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Movement of the plunger downwards against
the spring tension, forces the ball of the inlet
valve against its seating, thereby preventing
escape of air.except past the leather cup washer
into the top portion of the pump. When the
plunger is released, the spring returns the

" plunger to the fully extended position. This

creates a suction on the ball of the inlet valve,
and draws fluid into the pump. At the same
time the air in the top of the pump is exhausted.
Movement of the plunger downwards for the
second time forces the fluid past the leather
valve washer, therefore, the return of the
plunger into its fully extended position will
force the fluid from the outlet port.

Serviecing

If test equipment is not available, no attempt should be made to service the unit; it should be
replaced by a new one and the faulty equipment returned to Rotax Limited, where it will be
promptly dealt with by our repair organisation.

In cases where test equipment is available. apply for Rotax Service Leaflet No. S.L. 8 for full

servicing details.

Address all enquiries to :(—

TECHNICAL SALES
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ROTAX
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NUMBER T.L. 6

M. 1502.

The M. 1502 Air Conditioning Control Valve
Unit is 2 24 v. motor and gearbox assembly,
which has been designed to operate the regu-
lator valves for the cabin heating system on the
“Viking " aircraft. The unit comprises two
main housings of an aluminium alloy, one the
motor housing and the other the gear housing.
Both housings are held together by two draw
bolts.

MOTOR

The motor is a 2 pole, split series type, one
field coil being energised for clockwise rotation
and the other for anti-clockwise rotation. The
yoke and poleshoes are manufactured from one
set of laminations so that the ‘poles are integral
with the yoke. Two brushes diametrically
opposite are mounted in separate brush box
assemblies and confact is maintained between
the brushes and commutator by means of a
phosphor-bronze spiral spring, which is part
of each brush assembly. Each brush spring is
compressed by a flat metal plate, secured to
the motor housing above each brush box.

The armature is supported by two ballraces,
one in the motor housing and thé other in the
gear housing.

Ballraces, gears and plain bearings are lubricated
with EFHCO No. 2 Aero Grease, there being

SUBJECT : Air Conditioning Control Valve Unit Electrically Operated.
TYPE :

»

sufficient to last the complete period between
overhauls.

Electrical connection is made to the motor by a
3 pin Breeze plug and socket.

Armature resistance 15.8 ohms approximately.

Field resistance 16.7 ohms per coil approxi-
mately.

GEAR HOUSING

The gear housing contains a two stage worm
drive gear assembly giving a ratio from armature
to final drive spindle of 1,120 to 1.

note : A further worm drive gear between
the unit and the regulator valve, but
external to the unit, brings the final
gear reduction between the armature
and regulator valve to 36,000 to I.

A worm drive, cut into the end of the armature
shaft, forms the first drive, this engages with a
worm wheel on the second drive shaft.

The second worm drive shaft is held between
two thrust screws ; these thrust screws should
not be interfered with in service as the alignment
of the worm drives and worm wheels will be
lost as well as altering the end play of the second
drive shaft.

The second worm drive in turn engages with
the worm wheel on the final cross-shaft drive.

Servieing
It should not be necessary to service this machine between major overhaul periods of the aircraft,

but should any servicing be required, it is recommended that the machine be returned to ROTAX
LTD., where all the necessary test equipment is available to facilitate complete and accurate

overhaul within the shortest possible time.

Complete overhaul of the machine is necessary at every major overhaul of the aircraft.

Address all enquiries to :—

T H E

S ERVICE

DEPARTMENT

ROTA
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ELGAR 7777
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X
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LONDON N.W.I0
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SUBJECT: Thermal Trip Switches

D.5001, /1A, /2— 5 amperes
D.5002, /1A, /2—10 amperes
D.5003, /IA, /2—15 amperes

TYPES:

P

D.5004, /1A, /2—20 amperes
D.5005, /1A, /2—25 amperes =
D.5009, /IA, /2— | ampere
D.5010, /IA, /2—2'5 amperes

. IDATA:

Weight :
Mounting :

3 oz.

2 holes tapped 4 B.A.
spaced at 1-812” centres.

19 ampere, S.B.A.C. type
socket.

Electrical Connection :

This leaflet incorporates information contained in Service
Bulletins Nos. 105 and 227.

Description
This range of thermal trip switches has been designed
to provide manual (push-button) “ ON” — * OFF”

control of aircraft electrical circuits with overload and
short-circuit protection, except that types D.5009/etc.
and D.5010/etc. do not provide short-circuit protection.
In circuits where these are used a fuse must be included.

Variations between the basic types and later versions
are as follows :—

Suffix /1 denotes that the switch incorporates a flush
fitting trip button.

Suffix letter “A” i.e., D.5001/1A, identifies the /1
version as having a thimble sleeve fitted over the inner
end of the trip button in order to limit its follow
through. This modification has been incorporated on
all /1 switches.

Suffix /2 denotes that the switch is provided with
double socket assemblies for electrical connection.

Each switch is of the ‘* thermally-operated " trip type,
having inverse current time tripping characteristics
(i.e., the length of time for which it will carry an over-
load becomes shorter as the overload becomes greater
or vice versa).

The trip, however, can be over-ridden by pressing the
operating button down and manually holding it in this
position. .

Calibration of the switch is made in an ambient
temperature of 25°C., but will carry its normal rated

current up to 40°C., and will function satisfactorily at
—30°C. The switch is not ambient compensated, but
the protection is self compensating for tripping time
at any ambient temperature, the tripping time under
overload conditions becoming shorter for an increased
ambient temperature and longer for a decreased
ambient temperature; thus the maximum temperature
to which the cables in the protected circuit will rise is
approximately constant.

The calibration, namely, overload/trip time, is arranged
to give adequate protection to the cable used with a
specific switch in relation to its rating :—

D.5001/etc. 4 ampere cables
D.5002/etc. 7 ampere cables
D.5003/etc. 19 ampere cables
D.5004/etc. 19 ampere cables
D.5005/etc. 37 ampere cables
D.5009/etc. 4 ampere cables
D.5010/etc. 4 ampere cables

These are the minimum size recommended for use
with the switch as the electrical connection is a 19
ampere, S.B.A.C. Type Socket.

The springs, levers, bi-metal strip and heater resist-
ance are housed in a bakelite case, to the sides of which
are fitted two cover plates. These plates are secured
to the case by eight countersunk screws, four in each
plate.

There are two external buttons on the switch, the
large, coloured red, known as the operating button for
closing the switch.

The other, coloured black, is the trip button for
opening the contacts.

Mounting of the switch is achieved by means of two

* Information contained in this leaflet affecting safe operation and maintenance has been verified and
approved by the Air Registration Board in accordance with Chapter A6-2 of British Civil Airworthiness
27

Requirements.
A.R.B. Authority Ref. Nos.

PRICE ONE SHILLING

D.5001/etc. E.660
D.5004/etc. E.663
‘“ Amendments to this leaflet invalidate the approval statement unless issued by the manufacturers
with the concurrence of the Air Registration Board.”

/5/55.”
D.5003/etc. E.662
D.5005/1A E.993

D.5002/etc. E.661
D.5005 & /2 E.664

REVISED FEBRUARY 1955

ROTAX LIMITED *. WILLESDEN JUNCTION
LUCAS-ROTAX (AUSTRALIA) PTY. LTD

LUCAS-ROTAX LIMITED TORONTO 13

Rotax Technical Leaflets TL 1 - 96 OCR

LONDON N.W. 10
NEPEAN HIGHWAY

ENGLAND
CHELTENHAM S. 22
CANADA

TELEPHONE ELGAR 7777
TELEPHONE XF 1381
TE‘LEPHONE PLYMOUTH 5-4171
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4IB.A. screws which locate in holes spaced at 1-812”
centres situated on the switch face.

Installation can be effected in any desired position
without adverse affect to the switch operation.

Where however, it is desired to fit a number of
switches in a bank, a minimum clearance of -032” must
be allowed between each switch.

(3

Operation

Depression of the operating button moves a bowed
steel strip, pivoted at its ends and heavily spring loaded
in thé direction of its length, to a position against a
strip just over the centre line of its pivots, thereby
allowing a spring loaded movable contact arm (norm-
ally retained in the * off ” position by the strip) to
close its contact with a corresponding contact on a
bi-metal strip.

Arrangement of the circuit inside the switch ensures
that all the current flowing in the circuit passes through
the bi-metal strip and a small heater resistance situated
directly under the bi-metal strip. Increase in the
temperature of the bi-metal strip causes it to deflect
upwards, carrying the contact arm with it.

Should the current passing through the heater become
excessive, the force,exerted by the bi-metal strip
against the movable contact arm, will lift the spring
steel strip over its pivot centre line, when it is then
rapidly returned to its initial * off "’ position by means
of the spring providing the end load.

This causes the contact on the contact arm to be lifted
from that on the bi-metal strip thus opening the cir-
cuit with a very sharp action.

Whenever it is required to put the switch in the
“off ” position, the trip button need only be pressed
once. This action will trip the bowed leaf spring
over its centre line and allow the movable contact
arm to ‘ break " the circuit.

Periodie Inspection

As the switch requires accurate setting in a constant
temperature -of 25°C,, it is emphasised that no altera-

tion in service must be made to the adjusting grub
screw which is sealed.

Examination of the switch for security of leads, possi-
bility of damage to the case or incorrect operation of
the operating and trip buttons are the only mechanical
and visual checks which should be made.

Connection to the switch is made by ferrules and
sockets of the S.B.A.C. type, thus creating an easy
method of connecting and disconnecting the leads.

Electrically the operation can be checked by pressing
the operating button to close the circuit and passing
the following current through the switch :—

D.5001/etc. 10 amperes |
D.5002/etc. 20 amperes
D.5003/etc. 30 amperes
D.5004/etc. 40 amperes
D.5005/etc. 50 amperes
D.5009/etc. 2 amperes
D.5010/etc. 5 amperes

In each case the current is 200 per cent of the rated
current.

Check the time lag from the moment of closing the
circuit up to the instant of automatic trip. This
should be as follows :(—

D.5001/etc. 45 to 75 seconds
D.5002/etc. 45 to 75 seconds
D.5003/etc. 45 to 75 seconds
D.5004/etc. 30 to 45 seconds
D.5005/etc. 30 to 45 seconds
D.5009/etc. 45 to 60 seconds
D.5010/etc. 40 to 50 seconds
Servicing

If test equipment is not available no attempt should be
made to dismantle the switch. It should, however,
be replaced by a new one and the faulty switch re-
turned to our nearest Service Department where it
will receive prompt attention by our Repair Organisa-
tion.

In cases where test equipment is available apply for
Rotax Service Leaflet No. SL.3 for full servicing details.

For further information on the functioning, operation and maintenance
of Rotax equipment, enquiries should be addressed to :—

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
NEPEAN HIGHWAY
CHELTENHAM, S. 22

VICTORIA

Telephone : XF 1381

ROTAX LIMITED
HEMEL HEMPSTEAD
HERTFORDSHIRE
ENGLAND

Telephone : BOXMOOR 4444

LUCAS-ROTAX LIMITED
5595 ROYALMOUNT AVENUE
TOWN OF MOUNT ROYAL, P.Q.
CANADA

Telephone : BY 6500-09

Technical enquiries should be addressed to :—
TECHNICAL SALES DEPARTMENT

ROTAX LIMITED  WILLESDEN JUNCTION . LONDON N.W.10 « ENGLAND
ELGar 7777

Rotax Technical Leaflets TL 1 - 96 OCR
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SUBJECT : Current Flow Indicator Relay
i TYPE: F. 1601
In certain heavy duty circuits, such as starter loop. Situated above the loop ends is a small
and feathéring pump motor circuits, it has often armature, pivoted about its centre, and spring,
been considered that a warning device should be loaded at the end farthest away from the, loop.¥ ,
. o gt
— incorporated to indicate to the operator that The aperture through which the cable passes is F
P a heavy load is’ being imposed upon the battery. 2in. diameter and will receive quite easily
Should the load remain upon the battery, ** Unistart | .cable.. When a current of 40 to
- unknown to the operator, it would be discharged 50 amperes 15 flowing thro%:gh the cabl? the
Q to such an extent that essential circuits would contacts will close and remain closed until the
not function when the generator was not current falls to 30 amperes.
generating. The contacts are capable of carrying .| ampere
) - and are internally connected to two 6 B.A.
The re.lay has been designed to utilise t.he terminals at the top of the unit, over which is
magdnetlc ﬁ(:ld cr:ated aroundfa clurrent carrylngf placed a bakelite cover.
conductor for the purpose of closing a pair o i
contacts Purp £ap Each unit is assembled in a bakelite case, the
) overall dimensions of which are 2.4 in. high,
A small soft iron loop is arranged to encircle the 1.75 in. wide and .l in. deep. A reinforced
conductor, which is passed through the unit, bakelite flange, 1.75 in. square, in which are
and the field around that part of the conductor positioned four 4 B.A. clearance holes is pro-
becomes concentrated across the ends of the vided for mounting the unit.
Servieing
If testing equipment is not available no attempt should be made to service or dismantlz the unit. It ,
should, however, be replaced by a new one and the inoperative equipment returned to Rotax Limited,
where it will be promptly dealt with by our repair organisation.
. In cases where test equipment is available apply for Rotax Service Leaflet No. S.L. 10 for full servicing

details.
Address all enquiries to :—

THE SERVICE
DEPARTMENT

ROTAX
L I M I T E D

WILLESDEN JUNCTION LONDON N.W.IO0
TELEPHONE ELGAR 7777

ROTAX LIMITED © WILLESDEN JUNCTION © LONDON N.W. 10

Rotax Technical Leaflets TL 1 - 96 OCR ) LY
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ROTAX

TECHNICAL
L E A F L E T
NUMBER TE.9

SUBJECT : Steward Call Relay
T)’PE: F. 1401

In modern passenger aircraft it is necessary that
a simple method of calling the steward be within
easy reach of the passenger. For this reason
the Rotax Steward Call Relay, Type F.1401, has
been designed.

Each passenger position has its own relay.
However, these are approximately 2} in. long,
1% in. deep and | in. wide, and can therefore be
installed in a junction box or behind a suitable
panel in the stewards’ position, on which can be
mounted the call lights and re-set buttons.

The relay comprises two coils, a yoke, armature
and contacts. The coils are mounted to the
yoke, which is so shaped that the pole faces of
the coils are presented at an angle of 8° to each
other.

Pivoted between the coils is a copper-plated
armature which is mounted on a thin bowed
leaf toggle spring. This toggle spring is main-
tained in its bowed positjon by a further spring
(the main spring) mounted directly above it.

At one side of the armthure is mounted the
moving contact.

Each unit is mounted by two screws or bolts and
an arrangement of two .|44-in. diameter holes,

2.812 in. apart ’(centrgs) in the bakelised linen
base facilitates this.

The relay can be used in conjunction with two:.,

push button switches and a small wattage = :
indicating lamp.

One push button is installed by the passenger

and the other, with the call lamp, in the steward’s

quarters.

Operation of the push button in the passenger’s
position momentarily energises one coil in the
relay and moves the armature, over the centre
line of the bowed toggle spring, into a position
which closes the contacts in the call light circuit.

Before complying with the passenger’s request
the steward can extinguish the call light by
operating the ré-set button. This button
energises the second coil in therrelay, returning
the armature to its original position and breaking
the call light circuit.

The relays operate from a 24-volt supply.

Although designed originally as the Steward
Call Relay it can be used to operate any circuit
through which the current does not exceed five
amperes. The coil operating current does not
exceed one ampere.

If testing equipment is nc
should, however, be repla
where it will be promptl

in cases where test equip
details.

WILLE

Servieing

t available no attempt should be made to service or dismantle the unit. It
lced by 2 new one and the inoperative equipment returned to Rotax Limited,
dealt with by our repair organisation.

ment is available apply for Rotax Service Leaflet No. S.L. 11 for full servicing

Address all enquiries to:—

THE SERVICE
DEPARTMENT : »

ROTAX
L I M I T E D

JUNCTION LONDON
TELEPHONE ELGAR 7777

SDEN N.W. 10

ROTAX LIiMITED e
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Push-in Solenoid Switches

2201
2202
2203

SUBJECT :
TYPES:

.

oielele

2205
2206
2207

2209
2211
2212

UUUUDUU

DATA:

OPERATING VOLTAGE: 12 Volts, D.220] & 3
24 Volts, D.2202, 4, 5,6, 7,8 &9

28 Volts, D.2211 & 12

5 Amperes, Intermittent
(Type D.2206 Continuously rated)

CURRENT RATING :

WEIGHT : 10 oz.

Description

This range of push-in solenoid switches is designed
primarily for controlling the feathering operation of
the de Havilland Hydromatic Airscrew, independently
of the Constant Speed Unit, and also for initiating
the starting sequence for the electric starters fitted
to gas turbine engines. However, the switches may
be included in suitable circuits, of not more than
90 seconds rating, where the action of a “ No Voltage *
Trip™ is required. The switches are mainly similar
in general appearance and construction and differ
only in the operating voltage, contact and terminal
arrangement and mounting flange details.

The main housing is of aluminium with the mounting
flange formed integrally. To the flange is secured a
metal cover, from the boss of which protrudes a
spring-loaded plunger. The end of the plunger is
slotted to receive two locating keys machined on the
end of the ebonite switch knob and a large, flush-
fitting screw secures the knob to the plunger.

Internally, the housing carries a soft-iron coil bobbin
assembly with the spring-loaded plunger passing
through its centre. Resistance of the coil winding
is 22-27 ohms and the minimum operating current
:53 ampere for all types with the exception of the
D.2201, 3, Il and 12. Coil resistance of the types
D.2201 and D.2203 is 4-7-5-75 ohms and the minimum

2204, A.M. Ref. 5C/2016

2208, A.M. Ref. 5C/4018

operating current |-25 amperes. [n the types D.2211
and D.2212, the winding has a resistance of 22-27 ohms,
with 2 minimum operating current of -33 ampere.

At the end cf the housing opposite the mounting
flange, the plunger, with a spring-loaded copper
contact plate attached to_it, projects from the centre
of the coil. At the same end, an ebonite combined
terminal and contact block, having a locating key
formed in one side of the moulding, is positioned in
the housing so that the contacts are just clear of the
contact plate. An insulated moulded cover fits over
the top of the terminal block and both are secured
to the housing by a large knurled nut which is, in
turn, locked by a circlip.

Leads to the switch pass through a rubber grommet
in the terminal cover and all terminals are clearly
marked for connection purposes. Mounting arrange-
ments differ throughout the range and these are
dealt with separately balow.

D.2201 & D.2202

4 holes -193” diameter, equally spaced in a circular
mounting flange.

D.2203, 4 & 6

4 holes -193” diameter, equally spaced in a square
mounting flange.

D.2205, 7, 8, 9, 11 & 12

2 holes -193” diameter, 2-187" apart, in a six-sided
mounting flange.

Nominal operating voltages are as follows : [2v. for
types D.2201 & D.2203; 24v. for types D.2202, 4 to 9;
28v. for types D.2211 and D.2212. The 5-ampere
current rating is intermittent for all types with
the exception of the D.2206, this unit being con-
tinuously rated. The overall length of each switch
in the range is approximately 4” and the weight
10 oz

“* Information in this leaflet affecting safe operation and maintenance has
been verified and approved by the Air Registration Board in accordance
with Chapter A6-2 of British Civil Airworthiness Requirements. 19.6.53 "

PRICE ONE SHILLING

REVISED APRIL, 1953.

ROTAX LIMITED WILLESDEN JUNCTION
LUCAS-ROTAX (AUSTRALIA) PTY. LTD.
LUCAS-ROTAX LIMITED TORONTO 13
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Operation

D.2201-8

As these switches are designed primarily for controlling
the feathering operation of the de Havilland Hydro-
matic Airscrew, the action described here is as it
applies to that feathering circuit. On depression of
the plunger, the coil is energised as the contact plate
shorts the contacts and maintains the plunger in the
“on” position until its circuit is broken, either by
pulling out the plunger manually or by breaking the
coil circuit with another switch.  (In the de Havilland
system, this second switch is one of the Rotax Oil
Pressure Switches in the D.2300 range, dealt with in
T.L.11 and S.L. 13).

When the plunger is depressed, the circuit to the
feathering pump  motor relay is completed, which, in
turn, energises the feathering pump motor. Oil
pressure in the system builds up to 2 pre-determined
value, at which the oil pressure switch opens, thus
breaking the circuit to the push-in solenoid switch.
The plunger of the solenoid switch returns to
the “ off " position under the action of its spring
and breaks the circuit to the coil of the feathering
pump motor relay, causing the motor to stop with the
airscrew in the fully feathered position. )
The plunger returns to the * off” position with a
positive snap action whether pulled out manually or
the coil circuit de-energised externally.

D.2209

# The action of this solenoid switch is very similar to
that of the D.2201-8 switches, but is used in con-
junction with a selector switch which prevents the
plunger being pushed in until the required circuit has
been selected. Both the selector switch and the
D.2209 switch are used to initiate the starting sequence
for gas turbine engines.

D.2211 & D.22]12

Since the solenoid coil of these switches is energised
from its associated switchgear (terminals ““ C " and
*“Cl " being isolated for this purpose), the action is
slightly different to that of the other switches in the
range, necessitating the manual depression of the
plunger until the external source energises the solenoid
coil. * Both switches are designed primarily for use on
starter panels, in conjunction with other switchgear.
Depression of the plunger makes contact between
terminals “ + " and * S1 ™ and initiates the first phase
of the starting sequence, via a system of relays and
switches. The plunger is held in manually until the
coil circuit is completed through terminals *“ C * and
“CI,” thus maintaining the plunger in the “on”
position and precluding the necessity for further
manual depression of the plunger. The switch
continues to stay in the “on” position until the
starting cycle has been completed, when the circuit to
solenoid coil is de-energised externally, allowing the
plunger to return to the *off” position with a
positive snap action.

Servieing

If test equipment is not available; no attempt should be made to service or dismantle the switch.

It should,

however, be replaced by a new or serviceable switch and the inoperative unit returned to our nearest Service
Department, or to an authorised service station, where it will receive the prompt attention of our Repair
Organisation. Where test equipment is available, apply for Rotax Service Leaflet No.S.L. 12 for full servicing

details.

For further information on the functioning, operation and maintenance of Rotax equipment, enquiries should

be addressed to :— B

THE SERVICE

LUCAS-ROTAX  (AUST.) PTY. LTD.
BOUVERIE STREET
MELBOURNE, N.3'

AUSTRALIA

Telephone : F.]. 4687 +  Telephone :

X

I

o
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SUBJECT :

TYPES:

' D.2303/1 A.M. Stores Ref. 5C/2017
D.2305/1 A.M. Stores Ref. 5C/3153
D.2306/1 A.M. Stores Ref. 5C/4445
D.2307/1
D.23082
D.2309/1
D.2310/1 A.M. Stores Ref. 5C/4516

Pressure Switch

DATA:

MOUNTING: Four 2 B.A. bolts on a

1.312” P.C.D.
OPERATING VOLTAGE: 24 volts
WEIGHT: 6.5 ounces

Description

This group of pressure switches has been
designed for single line operation or as a differen-
tial switch; they vary only in their operating
pressure, this pressure being dependent upon
adjustment and upon the spring fitted. The
D.2304 switch is now superseded, and should be
replaced by the D.2307/1 which is an improved
modified version of the switch.

The settings for the various types of switches are
as follows:

D.2303/1 425-450 Ib. per square inch
D.2305/1 500-520 Ib. per square inch
D.2306/1 190-210 Ib. per square inch
D.2307/1 675-700 Ib. per square inch
D.2308/2 250-275 Ib. per square inch
D.2309/1 220-240 Ib. per square inch
D.2310/1 350-370 Ib. per square inch

The construction of these switches is essentially
similar. The housing which is of light alloy,
approximately cube shaped, into which is placed
an insulating plate with two contact inserts.
These inserts are connected electrically to the
two pins of the plug. The plug shell is formed
by a spout on the side of the housing.

Fitting over the contacts is the moveable contact
plate which is held in the closed position by a
spring.  Variation of the switch setting’ is

obtained by varying the compression on the
spring by adjusting the setting nut which is
positioned under the top cover.

In the D.2303/1 the two oil pressures, which
are being fed to the switch, are the engine and
boosted oil pressures. Engine oil passes through
a port, off-centre in the base, on to the top side
of the contact plate, thus helping the normal
spring pressure to retain the plate in the closed
position. The boosted oil pressure is fed into
a second port in the centre of the base where it
forces a plunger upwards against the contact
plate, spring and engine oil pressure. When
the boosted oil pressure exceeds that of the
engine oil pressure and spring compression com-
bined by 450 Ib. per square inch, the plunger
will lift the contact plate and so break the
switch circuit.

In other cases the engine oil supply is not avail-
able from the constant speed unit so that the
switch operates solely by the boosted oil pressure
against the spring compression. The port which,
in the D.2303/1, was used for engine oil pressure
acts as a drain, to prevent, in the event of oil
passing the pluhger, a counter-balancing pressure
to the boosted oil pressure being formed.

The, contacts are normally required to break a

maximum current of 2 amperes at 24 volts. The

overall height of the switch, including the head

of the securing bolt, is 1.8” and its overall length

including the spout which forms the plug shell

is 2.77; the width is 1.4”. Weight of the unit is
1 ounces.

Information contained in this leaflet affecting safe operation
and maintenance has been verified and approved by the
Air Registration Board in accordance with Chapter A6-2

of British Civil Airworthiness Requirements.

9.3.53 REVISED JANUARY, 1953

ROTAX LIMITED WILLESDEN JUNCTION
LUCAS-ROTAX (AUSTRALIA) PTY. LTD.
LUCAS-ROTAX LIMITED TORONTO 13

Rotax Technical Leaflets TL 1 - 96 OCR

LONDON N.W.10
BOUVERIE STREET

ENGLAND TELEPHONE ELGAR 7777
MELBOURNE N.3 TELEPHONE F.J. 4687
CANADA . - TELEPHONE OXFORD 9368
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Switch mounting is achieved by four 2 B.A. bolts
which pass through the switch from top to
bottom on a P.C.D. of 1.312”.
surface and a gasket form an oil tight seal

The mating

Servicing

I 4
Nedg

between the switch and its associate equipment.
Holes are drilled in the gasket to permit the oil
pressure to be applied to the port in the switch.

If test equipment is not available, no attempt should be made to service or dismantle the switch. It
should, however, be replaced by a new or serviceable switch and the inoperative unit returned to
our nearest Service Department, or to an authorised Service Station, where it will receive the promot
attention of our Repair Organisation.

In cases where test equipment is available, a

details.

enquiries should be addressed to:—

LUCAS-ROTAX (AUST.) PTY. LTD.
BOUVERIE STREET
MELBOURNE, N.3

AUSTRALIA
Telephone: F.J. 4687

Rotax Technical Leaflets TL 1 - 96 OCR

THE SERVICE DEPARTMENT

ROTAX LIMITED
WILLESDEN JUNCTION
LONDON, N.W.10
+  ENGLAND
Telephone: ELGAR 7777

—— - —— ——

pply for Rotax Service Leaflet No. S.L.13 for full servicing
For further information on the functioning, operation and maintenance of Rotax equipment,

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT
DORVAL, P.Q. '
CANADA
Telephone: WALNUT 3435

>
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BROTAX

/‘ TECHNICAL
, L EAF L ET
NUMBER T.L.12
SUBJECT : Single Acting Solenoid Switch
TYPE: D.0205 12v .
D.0208 [2v A.M. Stores Ref. 5C/858
e D.0209 24v  A.M. Stores Ref. 5C/860

’

D.0210 12v
D.0213 24y

This range of single acting solenoid switches is designed
to cover the requirements of heavy duty, single pole
switching, up to a maximum of 300 amperes for the
short rated types and 150 amperes for the |5 minute
rated types. The switches are neat and compact in
design, enabling a position of mounting to be selected
which reduces the heavy cable run to an absolute
minimum. Wherever possible it is advisable to mount
the switch with the main terminals uppermost. (For-
Double Acting Solenoid Switches see Technical Leaflet
T.L.13)

The main housing is machined from an aluminium alloy
casting closed at one end. At this end are positioned
the fixed contacts, the insulating plate and the helical
return spring, whilst just inside the open end is .the
coil assembly with the armature and movable contact
plate. Asecond spring, conical in form, is placed between
the movable contact plate and the coil cup to allow the
plate to have a semi-floating fit on the armature.

Passing through a grommet in the top of the housing
are the two leads from the coil, the end of which are
secured to a two-way terminal block. A ‘“flat” is
machined above the closed end of the housing to facilitate
the mounting of the terminal block.

A cover is placed over the open end of the housing and
secured with three cheese-head screws. These screws
pass through the housing into the metal coil case thus
locating the coil assembly accurately.

All the switches are identical in appearance with the
exception of the D.0205. In this case the mounting
bracket, which is cast integral with the housing, is not
flat but curved to a radius of 1.906” with the centres of
the two .218” diameter mounting holes being 60° apart.
For the other switches the two mounting holes are .234”
diameter with centres 2.375” apart.

A.M. Stores Ref. 5C/1045
A.M. Stores Ref. 5C/1572

The overall length and height is approximately 31" and
the total weight | Ib. 6 ozs.

Each switch coil has a special colour code for the leads
which are listed below.

Code No. Coil Leads

Ohmic Time
Resistance Rating

D.0205 2 yellow I.1 ohms+ 10% 30 seconds
D.0208 2 yellow 1.l ohms4- 109, 30 seconds
D.0210 | black I yellow 3.0 ohms+ 109, |5 minutes
D.0209 2 black 13.3 ohms= 109, |5 minutes
D.0213 | yellow | red 5.2 ohms+ 5% 30 seconds

Electrical connection to the coil is made by two 3 B.A.
terminals and for the heavy duty cable connections
there are two ” B.S.E. terminals. Cable lugs and
rubber terminal covers are supplied separately.

Operation

When current passes through the solenoid the armature
is drawn inwards causing the helical return spring to
come under pressure and the contact plate to bridge the
fixed contacts. Further movement of the armature
compresses the conical spring behind the contact plate so
that the contact plate lies evenly across, and in good
contact with, the fixed contacts.

After the current through the solenoid is broken the
armature returns to its position of rest. The first move-
ment of the armature does not lift the contact plate from
the contacts as the conical spring is at that moment
returning to its normal position, thereby retaining the
contact plate in the closed position. By the time the
bevelled nut on the end of the armature reaches the
contact plate the armature is travelling at such a speed
that it strikes the contact plate from the contacts, making
a very rapid break.

Servieing

If test equipment is not available, no attempt should be made to service or dismantle the unit.

It should, however,

be replaced by a new one and the inoperative equipment returned to Rotax Limited, where it will be promptly dealt

with by our Repair Organisation.

£

In cases where test equipment is available apply for Rotax Service Leaflet Ng; S.L.14 for full servicing details.

A

Address all enquiries to:—

T HE

S ER*VICE

DEPARTMENT

ROTA

JUNCTION

WILLESDEN
TELEPHONE

X
E—D

LONDON N.W.10

ELGAR 7777

ROTAX LIMITED & WILLESDEHN fL}NCT!ON ¢ LONDON N.W.I10

Rotax Technical Leaflets TL 1 - 96 OCR
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L(r";-“\ %
L TE H l AL
L E A L E T
NUMBER T.L. 13
SUBJECT: Double Acting Solenoid Switch
TYPES: D.2703, D.2704 and D.2709
7
= DATA:
Nominal Voltage : D.2703 24 volts
D.2704 12 volts
D.2709 24 volts
Current Rating : 300 amperes
Time Rating : 30 seconds N
Maximum Altitude : 50,000 feet
R Electrical Connections : Coil, two 3 B.A. terminals

Main, four %” B.S.F.
terminals.

D.2703 5CW/1712

D.2704 5CW/|2018

AM. Ref. :

Desecription

These double acting solenoid switches are designed to
cover the requirements of heavy duty single-pole
switching, up to a maximum of 300 amperes.

The design of the switch is basically that of the well-
known Rotax single acting solenoid switch. (See
Technical Leaflet T.L.12). This simple and compact
design enables any position of mounting to be selected
which reduces the heavy duty cable runs to an absolute
minimum. It is preferable, however, to mount the
switch with the end, with the four contacts, uppermost.

In general appearances the switches are identical, the
differences being their operating voltage, coil resistance
and coil lead colour.

Code .  Coil Ohmic Time
No. Leads Resistance Rating
D.2703 2 red 4.5 to 5 ohms 30 seconds
D.2704 2 yellow 1-0 to 1-2 ohms 30 seconds
D.2709 2 red 4.5 to 5 ohms 30 seconds

An aluminium alloy casting, internally machined and
closed at one end, forms the main housing. At the
closed end there are four terminals (two heavy duty
and two auxiliary), an insulating plate and helical return
spring. .

Just inside the open end is a coil assembly with an
armature plate and spindle. This spindle passes
through the centre of the armature plate, to which it
is secured, and the coil assembly. The spindle receives
over each end a conical spring and insulated contact

plate, the latter being held in a semi-floating position
by the conical spring on one side and castellated nut
and pin on each end of the shaft.

Fitted over the open end of the main housing is another
housing with two heavy duty contacts and insulating
plate mounted in its closed end. When placed to-
gether the housings are held by three cheese-head
screws which also enter the coil cup thereby locating
it in the main housing. Two grub screws in the main
housing, under the mounting flange, give added security
to the coil assembly.

A heavy copper strip, bound with varnish insulation
and passing under the switch, connects two heavy duty
terminals, one at either end of the switch.

Passing through a grommet in the top of the main
housing are two leads from the cbil, the ends of which
are secured to a two-way terminal block. A * flat "
is machined above the closed end of the housing to
facilitate the mounting of the terminal blocks.

Operation )

In the position of rest it is arranged for the two heavy
duty contacts”ifx the small housing to be short cir-
cuited, whilst the four contacts in the main housingare
open circuited.

When current passes through the solenoid the arma-
ture is drawn inwards causing the helical return spring

*“This Leaflet is approved by the Air Registration Board.” 16/5/58
A.R.B. Authority Refs.: E1552 for D.2703 and E1553 for D.2704

““Amendments to this publication invalidate the above approval unless issued
by the manufacturers with the concurrence of the Air Registration Board.”

PRICE ONE SHILLING

REVISED MAY 1958

ROTAX LIMITED WILLESDEN JUNCTION
LUCAS-ROTAX (AUSTRALIA) PTY. LTD
LUCAS-ROTAX LIMITED TORONTO 13

Rotax Technical Leaflets TL 1 -TBB‘QCR

LONDON N.W. 10
JOYNTON AVENUE
ONTARIO

ENGLAND TELEPHONE ELGAR 7777
ZETLAND N.S.W. TELEPHONE FF.2241
CANADA TELEPHONE PLYMOUTH 5-4171
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i to come under pressure and the contact plate in the
. main.housing to bridge the two auxiliary contacts and
then immediately afterwards the two main contacts.
» Further movement of the armature compresses the
v:conical spring behind the contact plate so that the
contact plate lies evenly across, and in good contact
| with, the contacts. [t should be noted here that the
contact faces of the auxiliary contacts are spring loaded.

v

At the opposite end of the switch the following occurs.
+ The first movement of the armature does not lift the
contact plate from the contacts as the conical spring is
,at that moment returning to its normal position,
i thereby retaining the contact plate in the closed posi-
.tion. By the time the castellated nut on the end of the
farmature reaches the contact plate the armature is
"travelling at a comparatively high speed and it strikes
the contact plate from the contacts, making a very
‘rapid break.

i

+

When the coil is de-energised the reverse action takes
place. Both the contact plates cannot be in circuit
with the contacts at the same time during the cycle of
operation.

-

The mounting bracket which is cast integral with the
main housing has two 0-234” diameter holes, with
centres 2:375” apart to facilitate the mounting.

Each switch is approximately 5” long and 34” high
with a total weight of 1 Ib. 13 oz.

Electrical connections to the coil are made by two 3B.A.
terminals ; for the heavy duty cable connections there
are four %" B.S.F. terminals (two at either end of the
switch) and for the auxiliary connections, two 3 B.A.
terminals. These latter terminals are connected to-
gether by a small insulated copper strip.

Servicing

If test equipment is not available, no attempt should
be made to service or dismantle the unit. It should,
however, be replaced by a new one and the inoperative
equipment returned to Rotax Limited, where it will
be promptly dealt with by our Repair Organisation.

In cases where test equipment is available apply for
Rotax Service Leaflet No. S.L.15 for full servicing
details.

For further information on the functioning, operation and maintenance
of Rotax equipment, enquiries should be addressed to:—

THE SERVICE DEPARTMENT

{
LUCAS-ROTAX (AUST.) PTY. LTD
. JOYNTON AVENUE
! ZETLAND
' NEW SOUTH WALES

Telephone : SYDNEY FF.2241

1
{
i
{
!
1 .
(
|
|
!
t

ROTAX LIMITED
HEMEL HEMPSTEAD
HERTFORDSHIRE
ENGLAND

Telephone : BOXMOOR 4444

LUCAS-ROTAX LIMITED
5595 ROYALMOUNT AVENUE
TOWN OF MOUNT ROYAL, P.Q.
CANADA

Telephone : BY 6500-09

Technical enquiries should be addressed to:—

AN

i
|
} ROTAX LIMITED
l

|
|
|
i

Rotax Technical Leaflets TL 1 - 96 OCR

WILLESDEN JUNCTION . LONDON N.W.10
Telephone : ELGar 7777

TECHNICAL SALES DEPARTMENT

ENGLAND
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MOTAX

TECHNICAL
L E A F L ET
NUMBER T.L. I4

SUBJECT : Solenoid Switch

TYPE:

Deseription

The D.4801 switch is a single pole, 24 volt switch
with a normal rating of 1500 amperes for a period of
90 seconds. It is designed for use as a remotely
operated starting switch for engine starters.

The body of the switch is a light alloy casting containing
a liner held in place by a rubber grommet and in this
liner is the solenoid cup assembly which should have
an interference fit.

The ‘moulded terminal assembly, which carries the
fixed copper contacts, is secured to the body assembly
by means of a large ring nut, the contacts being
insulated from each other and from the body by
the use of insulating washers.

At the other end of the switch, another moulded
terminal assembly, secured by three cheese-head
screws, carries the input leads to the solenocid. A
spindle, on which is carried the moving contact
plate and spring, plunger, and return spring, runs
through the solenoid and is held by two bushes, one
in the body assembly itself and the other in the
terminal assembly holding the fixed contacts.

The moving contact plate is made of copper in a
moulded bakelite centre. This assembly is held in
the off position by the return spring on the end of
the spindle, and is mounted in a manner designed to
ensure perfect alignment of the fixed and moving
contacts in the switch closed position. .

D.4801 24v  A.M. Stores Ref. 5C/4080

Operation

When current is passed through the solenoid the
plunger is drawn inwards towards the centre of the
solenoid and causing the return spring to come under
pressure. The contact spring between plunger and
moving contact assembly will also be compressed
when the plunger is drawn into the coil assembly. This
contact spring ensures perfect alignment of the fixed
and moving contacts when in the switch closed position.

After the current through the solenoid is broken,
the plunger returns to its position of rest. The
initial movement of the plunger does not lift the
moving contact plate from the fixed contacts as the
contact spring is returning to its normal position
and is, in effect, still holding the contact plate in the
““on position.”” By the time the contact spring has
returned to normal, the conical nut on the spindle
strikes the moving contact plate with considerable
force, ensuring a rapid and positive break and return
to the *‘ off ’ position.

The two solenoid lead terminals are brass 3 B.A.
threaded screws, while the heavy fixed contact
terminals are made of copper and have a .375” B.S.F.
thread.

Two holes .234” diameter and 2.375"” between centres
are drilled in a mounting bracket integral with the
body casting. The switch may be mounted in any

‘position but it is preferable to mount the switch

with thé heavy contacts uppermost so that the switch
will open in the unlikely event of spring failure.

Servieing
If test equipment is not available, no attempt should be made to service or dismantle the unit. It should,
however, be replaced by a new one and the inoperative equipment returned to Rotax Limited, where it will
be promptly dealt with by our Repair Organisation. In cases where test equipment is available apply for
Rotax Service Leaflet No. S.L.16 for full servicing details. KL

Address all enquiries to :—

T H E

S ER VI

C E

DEPARTMENT

ROTAX

WILLESDEN

JUNCTION

LONDON N.wW.10

TELEPHONE ELGAR 7777

ROTAX

LIMITED ¢ WILLESDEN

Rotax Technical Leaflets TL 1 - 96 OCR

JUNCTION ¢ LONDON N.W.I10
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ROTALAX

TECHN C AL
L~ E A F L E T
NUMBER 7L 5

SUBJECT : 24 Volt Anti-lcer Pump
TYPE: Mol

s
DATA:
OPERATING YOLTAGE : 24v. D.C.
CURRENT AT NORMAL 1.75 amps.
DELIVERY :
DELIVERY AT SUCTION 190 c.c. each port per
- OF 2-5 ins. Hg : minute.

ELECTRICAL CONNECTION :
FLUID CONNECTION :
WEIGHT :

MOUNTING :

. ~
4

Deseription

This 24 volt electrically-operated floating gear pump
unit is designed to give a minimum fluid output of
380 c.cs., in two equal supplies of 190 c.cs. each, at a
pressure of 15 to 20 Ib./sq. in. with an inlet suction
of from 2 to 5 in. Hg. at maximum current draw of
I-75 amperes.

Plug & socket Type Z2/0/0/0.
Three " B.S.P. ports.
6 Ib.

Three .261” diameter
holes in base bracket.

The series wound, two-pole motor, which drives the
pump through a worm and pinion gear, is contained
in a cast aluminium-alloy housing which provides two

.<access ports to the commutator brushes and carries
an extension to which the connector plug, for the
aircraft electrical system, is bolted.

The yoke and pole-pieces assembly is located in the
housing by a grub screw, and the commutator end-
frame, carrying the ballrace, is fofmed integrally
g with the housing. A cover plate, bolted to the end-
Q frame, gives access to the armature shaft retaining nut.
The carbon brushes are carried in two separate brush
mouldings, each brush being loaded against the com-
mutator by a helical spring surrounding the brush
pigtail and bearing directly on the head of the brush.
The access apertures are enclosed by cover plates,
each being retained by two screws.

The motor driving-end frame is an aluminium-alloy
casting providing a housing for the driving end ball-
race of the armature shaft and a mounting spigot for
the worm drive casing, and carrying the threads for
the two main assembly studs of the motor housing.

.

The aluminium-alloy worm-drive casing is spigoted
and bolted to the driving end frame, and carries the
intermediate drive shaft in two bronze bushes. The
driven pinion is retained to one end of this shaft by a
set screw impinging on a flat on the shaft, while a dog
is formed integrally at the other, slotted to engage
with a double muff and pin coupling transferring the
drive to the pump drive shaft.

The body of the pump is assembled from three com-
ponents, all of steel ; the drive shaft housing, the gear
plate housing the three pump gears and an end cover
containing the single inlet and the two outlet ports
for the fluid. These parts, and the pump gears, are
lapped together to give the precision required to
obtain full pump efficiency.

The pump driving gear is pinned to one end of the
pump drive shaft and the muff and pin coupling en-
gagesin aslot in the other end. A Gits seal is carried
in the drive shaft housing to prevent the egress of
fluid from the pump through the shaft bearing.

The pump driving gear and the two floating gears run
in apertures in the gear plate, in which they are a
lapped fit, the;ge;,ar plate being secured between the
shaft housing and the end cover by means of six bolts.

The pump assembly is attached to the motor by a
deep spigot between the pump drive housing and the
worm-drive housing, and located by two bolts re-
taining it to a flange on the unit mounting bracket.

‘“ Information contained in this leaflet affecting safe operation and
maintenance has been verified and approved by the Air Registration®
Board in accordance with Chapter A.6-2 of British Civil Air-

worthiness Requirements. 25/10/51.” NOVEMBER, 1952
ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. |0 ENGLAND TELEPHONE ELGAR 7777
LUCAS-ROTAX (AUSTRALIA) PTY. LTD. BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.).4687
LUCAS-ROTAX LIMITED TORONTO 13 CANADA

TELEPHONE OXFORD 9368
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The cast aluminium bracket is bolted to a spigoted
machined face on-the motor housing, thus providing
the positive means of assembly between the pump and
the motor, and has three -261” diameter holes
for the mounting of the pump unit to the aircraft.

The unit must be installed so that the fluid connecting
pipes leave the pump in an upward direction, ensuring
that the gears are constantly immersed in fluid. If
this is not done, seizure of the pump due to drying-out
may occur after long periods of disuse.

The fluid connections are made by means of 1” B.S.P.
unions and the connection to the aircraft electrical
system by a 2-pin plug and socket connection A.M.
Type Z2/0/0/0.

If desired, the unit may be fitted with a filter N.60084
and N.60083 in the inlet to the pump. When this is
supplied fitted to the pump, the unit is known as the
M.1102.

Operation

When the pilot’s switch is operated to allow current
to flow to the motor, the pump drive shaft will rotate,
producing a depression about the driving gear, con-
sequently inducing fluid to enter the pump. The
rotating gear forces the fluid to flow about the floating
gears, and thus expel the fluid from the pump through
the two outlet orifices. “

Servieing

Full information regarding overhaul and testing of
the M.1101 Anti-icer Pump is given ip Service Leaflet
No. S.L. 18. Any unit which capnot be readily
serviced by following the instructions contained in
S.L. 18 should be returned to our nearest Service
Department, where it will receive prompt attention
by our Repair Organisation. For further information

on the functioning, operation and maintenance of
Rotax equipment, enquiries should be addressed to :—

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
BOUVERIE STREET
MELBOURNE, N. 3

AUSTRALIA
Telephone : F.). 4687

1
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ROTAX LIMITED
WILLESDEN JUNCTION
LONDON, NW.I0
ENGLAND
Telephone : ELGAR 7777

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT
DORVAL, P.Q. .
CANADA
Telephone : WALNUT 3435
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SUBJECT: Oil Separator

TYPE: M.3001

DATA:

2

MOUNTING : Two 2 B.A. holes. Shockproof
mounting

WEIGHT : I'Ib. 5 oz.

Deseription

This unit, designed to cleanse the air from the pump,
consists of a welded aluminium body having an inlet
and outlet port, for connection of the unit in the air
line from the pump, and an oil drain union to dis-
charge oil which has been separated from the air.
Within the unit a fine screen is positioned so that all
incoming air must pass through the screen before
reaching the outlet port.

The oil drain outlet consists of a union soldered to the
body of the separator and a nipple for receiving the
oil drain tubing. A sealing washer and filter disc are
positioned between the union and the nipple.

A mounting bracket is welded to the body of the
separator and a Neoprene mounting pad is positioned
on each side of this bracket, these, together with a
steel mounting plate, form a shock-proof mounting
for the separator. Two holes passing through the
mounting bracket, Neoprene pads and steel plate
receive two brass sleeves through which two 2 B.A,
screws are passed for securing the unit to the aircraft
structure.

Operation

Air from the engine-driven air pump, entering the
inlet port of the oil separator, is baffled against the
fine screen within the separator body and the walls of.
the unit, thereby separating the oil from the air.
The oil thus separated drains through the screen and
away to discharge through the oil drain union. Clean
air then passes out of the unit through the outlet port.

Installation

Installation of the oil separator should present no
difficulty if the following points are borne in mind.

Mount the unit by means of the integral mounting
bracket. Locate the separator, with the oil drain
nipple downward, in the pressure liné between the
pressure relief valve and the air pump, and vertically
to the aircraft flying position.

Connect the oil drain to the crankcase, exhaust, or
overboard as specified on the installation drawings in
the handbook prepared by the aircraft manufacturer.
Take care to ensure that all connections at the separa-
tor are tight particularly the air inlet and outlet tubing
connections.

Periodic Inspection

500-hour Inspection

The oil separator unit should be inspected at every
500 hours for signs of obvious damage to the body or
connections.

Check that the air tubing connections are secure and

do not allow air to escape.
x

£
Remove the oil drain nipple and inspect to see that
the screen is not clogged. Wash in benzine if
necessary.

Check for security of mounting.

* Information contained in this leaflet affecting safe operation and
maintenance has been verified and approved by the Air Registra-

PRICE ONE SHILLING Airworthiness Requirements.

tion Board in accordance with Chapter A 6-2 of British Civil

9/6/53.” FEBRUARY 1953

ROTAX LIMITED WILLESDEN JUNCTION
LUCAS-ROTAX (AUSTRALIA) PTY. LTD
LUCAS-ROTAX LIMITED . TORONTO 13
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Installation drawing

Servicing ' ’

If test equipment is not available, no attempt should be equipment returned to our nearest Service Depart-
made to service or dismantle the unit. It should ment, where it will be promptly dealt with by our
however be replaced by a new one and the inoperative Repair Orgainisation.

“ 3
N ~

£l -

v M

In cases where the equipment is available apply for Rotax Service Leaflet No. S.L. 26
for full servicing details. Address all enquiries to :—

THE SERVICE DEPARTMENT -

LUCAS-ROTAX (AUST.) PTY. LTD ROTAX LIMITED LUCAS-ROTAX LIMITED
BOUVERIE STREET WILLESDEN JUNCTION MONTREAL AIRPORT
MELBOURNE, N. 3 LONDON, N.W. 10 DORVAL, P.Q.

AUSTRALIA ENGLAND CANADA
Telephone : F.J. 4687 ' Telephone : ELGAR 7777 Telephone : WALNUT 3435
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Amendment~D.6108 Relay

s T E H | AL
L E A L E T
NUMBER TL.¥%7

The D.6108 relay differs only from the D.6103/2 relay
inasmuch that the D.6108 is fitted with main terminals
to suit 100 ampere Prenal cable lugs.

The information contained in Technical Leaflet No. 17
and Service Leaflet No. 20 is therefore applicable to the
D.6108. A number of changes occur however in com-
ponent part numbers and these are quoted on an amend-
ment slip attached to the Service Leaflet.

D.6101~4 Technical Leaflet November, 1955

gnetic Relay.

D.6104
DATA: MOUNTING : -2 holes 234 dia.
3-000” apart
WEIGHT : 3 Ib. D6101, D6103
3:25 Ib. D6102, D6104
RATING : 90 sec. D601, D6103
. Continuous D6102, D6104
Deseription

In these units, the operating coil is energised from a

. 24-29 volt supply and has a rating of 90 seconds. The

+ minimum pull-in voltage required is 16 volts and the

minimum hold-in voltage is 4 volts. The contacts are

+ designed to carry and break 50 amperes at 120 volts

D.C. with minimum arcing. When used on |12 volt

circuits it is necessary for these units to be electrically
protected or insulated from the aircraft structure.

The unit, which weighs 3 Ib., consists of a solenoid
assembly housed in a light-alloy cylindrical body with
an intervening liner maintained in position by a rubber
seal and ring nut. A specially shaped intermediate
moulding, contact mouldings, and terminal moulding
are bolted to the main body. An additional refine-
ment in the internal design of the intermediate mould-
dngs is the provision of two arc shoots, formed in the
vicinity of the contacts, which assist arc quenching
by allowing,the arc to lengthen and thereby cool.

Essential components comprising the unit are the
solenoid coil, plunger, spindle assembly, fixed contact,
and return spring. The spindle extends through the
“coil and has a circular contact, set in a moulded former,
attached. A contact spring is sandwiched between a
seating on the underside of the contact former and a
seating pinned to the plunger end of the spindle.
These components are so arranged that when the coil
is energised, the plunger is drawn into the centre of
the coil and-imparts this movement to the spindle.
Thus, the circular contact is moved towards a pair of

contacts, positioned in the contact moulding, until
positive connection is made. The necessary load to
control this action is provided by the contact spring
which, since it comes under compression when the
spindle moves, assists in returning the spindle when

the coil is de-energised. A return spring is positioned

over the end of the spindle between a seating on the
contact side of the moulded former and a seating on
the contact moulding. When the coil is de-energised,
the spindle comes under the action of both springs
to effect a rapid and clean break between the contacting
surfaces. The fixed contacts are anchored in the
moulding by spring-washered nuts and are extended
to provide terminal connections.

Type D.6102 is similar to D.6101 with the exception
that it incorporates an -economy switch operated by
the movement of the spindle, while the D.6103 differs
from the D.6101 in*that it includes two special spring-
loaded arcing contacts as protective devices. The
D.6104 incorporates both the economy switch and
the arcing contacts in its construction.

The solenoid coil is wound to form a closing coil and
an economy coil ; both coils being arranged in circuit
with the switch so that, when the contacts are closed,
only the closing coil is in circuit but, when the con-
tacts are open, the economy coil is brought in so that
both coils are in circuit.

The fixed contact of the switch is spring-loaded and
can be adjusted by a nut which, in conjunction with a

*“Information contained in this leaflet affecting safe operation
and maintenance has been verified and approved by the Air
Registration Board in accordance with Chapter A6-2 of British

Civil Airworthiness Requirements.
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bracket assembly, serves to maintain the body of the against the spring-arm contact of the switch, when

switch in position. An insulated contact ring, located the plunger is drawn in, tc thereby open the contacts.
on the spindle and secured by a barrel nut, comes

Servicing

When adequate and efficient repair facilities exist, servicing should be effected in strict accordance with the
instructions issued in Service Leaflet No. 20, which is obtainable on request from Rotax Limited.

If suitable servicing equipment is not available, the unit should be returned to our nearest Service Department
where it will receive prompt attention from our Repair Organisation.

Address all enquiries to :—

THE SERVICE DEPARTMENT

ROTAX LIMITED LUCAS-ROTAX (AUST.) PTY. LTD LUCAS-ROTAX LIMITED .
WILLESDEN JUNCTION BOUVERIE STREET MONTREAL AIRPORT =
LONDON, N.W. 10 MELBOURNE, N. 3 DORVAL, P.Q.
ENGLAND AUSTRALIA CANADA
Telephone : ELGAR 7777 Telephone : F.J. 4867 Telephone : WALNUT 3435
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ROTAX

TECHNICAL
L E A F L E T
NUMBER "T.L.1IS

-~

SUBJECT : Twin Solenoid Actuator

TYPE: D.3804

Description

The unit, which may be used for actuating a lock or
similar device, consists of two solenoid assemblies
mounted side by side on a common base having an
overall length of 5:08 in., and a maximum width of
3-255 in. Individually, the solenoids give a minimum
pull of 6 Ib., at 24 volts, over a travel of 025 in. The
unit weighs 3 Ib. 12 oz.

The exposed end of each solenoid plunger is stepped
down to provide a 2 BA threaded extremity for re-
ception of the locking mechanism control rod. Ex-
cepting for the exposed end of the plunger, each
solenoid assembly is wholly enclosed within a moulded
housing solenoid support plate, and moulded end cap
all bolted together. Access to the terminal con-
nections is provided for in the shape of the housing
and terminal cover fitting.

Routine Test and Inspection

The solenoids should be energised from a 24 volt

supply although the minimum voltage at which a com-

plete pull-in can be effected is 16 volts. Conversely,
the plunger should return to the fully extended
position, under the action of the helical spring, before
the energising supply drops below the minimum
hold-in requirement of two volts.

It is important that the plunger should have free linear
movement over its maximum travel distance of 025 in.
Furthermore, the plunger should be free to rotate
about its axis through any angle and on being released,
after compression, it should return instantly to the
fully extended position.

Servieing

Where adequate and efficient repair facilities exist, servicing should be effected in strict accordance with the
instructions issued in Service Leaflet No. 21, which is obtainable from Rotax Limited on request.

4

If suitable servicing equipment is not available, the unit should be returned to Rotax Limited, where it will
receive prompt attention from our Repair Organisation. -

Address all enquiries to :(—

T H E S E
D EPAR

ROTA

JUNCTION

WILLESDEN
TELEPHONE

RV I CE
TMENT

E D
LONDON
ELGAR 7777

N.W.10
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TECH I C AL
L E A L E T
NUMBER TXL.19

SUBJECT : Magnetically Held-in Circuit Breaker.

TYPE: D.6401
D.6402
Desecription

The D.6401 isasingle-pole, solenoid, multi-break switch,
for use in 100 ampere, 120 volt D.C. circuits, incor-
porating thermal overload-protection and two aux-
iliary switches. The solenoid is energised by a mini-
mum of 16 volts D.C.; the maximum permissible
P.D. across the coil being 29 volts. The unit weighs
85 1b. The D.6402 is of similar construction but it
does not include a thermal overload protection device.

When the plunger is pulled in, the main contacts are
closed by the action of a toggle linkage ; the design
of the solenoid being such that the plunger will remain
in the closed position until such time as the potential
difference across the coil falls below five volts. The
D.C. current supply energising the solenoid can be
switched off manually or by the automatic operation
of the thermal overload-protection device.

The solenoid coil is tapped to form a closing coil and
economy coil. These coils are arranged in circuit
with a switch operated by movement of the plunger.
For starting, the economy switch is in the closed posi-
tion so that only the closing coil is in circuit with the
supply and consequently maximum current is avail-
able for starting. As the plunger moves in, the
switch is opened and the economy coil comes into
circuit to reduce the current flowing through the coil
to a value sufficient to maintain the plunger in position.

Over-current protection is provided for by using a
bimetal strip in conjunction with a relay so that, in the
event of excessive current, the bimetal strip bends
and closes the circuit to the relay which becomes
energised and interrupts the D.C. supply to the
solenoid coil. As the voltage across the coil collapses,
the plunger drops out and the main contacts open.
The relay remains energised until the D.C. supply is
switched off manually, thus allowing the bimetal to
cool without causing cyclic reclosure of the circuit
breaker due to the persistence of the fault resulting
in repeated overheating of the bimetal. After
rectification of the fault, the circuit breaker can be

re-energised by a manual switch selection of the D.C.
supply.

In addition to the main contacts, this unit incorporates
two auxiliary switches operated by a movement of the
solenoid plunger so that one is open and the other
closed when the plunger is fully home. The maximum
permissible current across the auxiliary contacts is
10 amperes.

The switch mechanism is totally enclosed in a flush-
fitting metal case incorporating a flame trap. On
the opposite side of the moulded base carrying the
switch mechanism are two covered terminal panels each
containing a main load connection. Between these
two panels is an additional terminal bank comprising
two sets of solenoid coil connections wired in parallel
and four sets of auxiliary switch connections similarly
wired.

A robust framework supports the solenoid assembly
so that the plunger can operate the toggle mechanism
controlling the three spring-loaded main contacts
which are wired in series. The relay and bimetal
strip are mounted contiguously on the base so that the
bimetal strip can depress and close the contacts which
bring the relay into circuit.

Four tapped bushes for the reception of fixing screws
are fitted in the moulded base.

DECEMBER 1950

ROTAX LIMITED € WILLESDEN JUNGTION e LONDON N.W.I0
. * .
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Routine Test and Inspection

Visual inspection of the external connections should
be made frequently and the contacts cleaned as
necessary.

Periodic inspection should include those tests detailed
hereafter, under their particular headings.

The internal wiring should be checked for continuity,
in accordance with the wiring diagram, when a frac-
tured coil is suspected.

The resistance of the “ closing” and ‘ economy ”
coils must be 2.56 ohms + 79 at 20° C., and 65 ohms
* 109% at 20° C. respectively. When measuring
the resistance of these coils at. room temperature,
the readings obtained must be corrected to 20° C.

When the rated current of 100 amperes is passed
through the main contacts, the voltage drop across
them should not exceed 40 millivolts.

Similarly, when 10 amperes D.C. is passed through

w7
L4

the closed auxiliary contacts, the voltage drop across
the mating contacts and contact strips should not
exceed 80 millivolts.

The requirement for this test is as follows :—

(a) that all parts having a P.D. of 120 volts D.C. shall_
withstand a high-potential test of 500 volts r.m.s. -~
for a duration of one minute;

(b) that all parts having a P.D. of 29 volts D.C. shall
withstand a high-potential test of 250 volts r.m.s.
for a duration of one minute.

Insulation resistance, between these parts at 120 volts
and between the main terminals and frame, should
be measured with'a 500 volt Megger tester and
must not be less than 20 megohms.

Insulation resistance, between those parts at 29 volts
D.C. and between the auxiliary terminals and frame,
should be measured with a 250 volt Megger tester
and must not be less than 20 megohms.

All spindles and moving parts should be lubricated as
necessary with Intava 669 grease (D.T.D.577).

Servieing

In view of the importaﬁce of carrying out adjustments under certain standard conditions, and the necessity for
special testing equipment, it is recommended that, if a fault develops, the unit is returned to Rotax Limited
where it will receive prompt attention by our Repair Organisation.

Where, however, adequate and efficient repair facilities have been arranged, maintenance should be effected
in accordance with current servicing instructions.

Address all enquiries to :—

T HE S ERVI CE
DEPARTMENT

ROTAX
L I D .

I M T E
WILLESDEN JUNCTIO.N LONDON N.W.lo
TELEPHONE ELGAR 7777

ye
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; BOTAX
' TECHNICAL

L E A F L E T
NUMBER T.L.20

WBJECT : 28 volt, D.C., Magnetically Held-in Circuit Breaker

IF'YPES:

DATA:

' D.6501—60 AMPERE, INCORPORATING THERMAL
OVERLOAD PROTECTION PLUS AN AUXILIARY
SWITCH NORMALLY CLOSED.

" D.6502—AS D.6501 BUT 90 AMPERE AND WITH
AUXILIARY SWITCH NORMALLY OPEN.

D.6503—120 AMPERE, WITHOUT THERMAL OVER-
' LOAD PROTECTION, BUT INCORPORATING AN
AUXILIARY SWITCH NORMALLY CLOSED.

D.6504—AS D.6502 BUT 120 AMPERE AND WITH
AUXILIARY SWITCH NORMALLY CLOSED.

D.6505—AS D.6504 BUT WITH AUXILIARY SWITCH
NORMALLY OPEN.

D.6506—6A—AS D.6504 BUT WITH No. | TERMINAL
REAR ENTRY (D.6506) AND No. 2 TERMINAL
REAR ENTRY (D.6506A).

D.6507—AS D.6502 BUT 22 AMPERE.
WEIGHT : 3 LB. 5 OZ.

Description

These units, for use in appropriate D.C. circuits as
remotely operated circuit breakers or contactors,
consist essentially of a solenoid assembly which, when
energised, acts through a toggle linkage to close a
pair of main contacts and operate an auxiliary switch.
Each unit weighs 3 Ib. 5 oz.

The solenoid operating coil is tapped to form a closing
coil and economy coil. A low value of resistance in
the closing coil provides for a maximum initial pull,
while the higher-resistance economy coil serves to
limit the current through the operating coil, to a
value sufficiently high to maintain the plunger in
position but low enough to prevent overheating and
consequent damage. The two coils are arranged in
circuit with a switch operated by the solenoid plunger.
With the switch in the closed position, energising
current flows through the closing coil to initiate
plunger movement. As the plunger nears the stop,
it causes an insulated pin, carried in the economy
switch body moulding, to deflect the spring contact
carrier of the switch. At the end of the plunger

* travel, the switch is fully opened and the economy
coil is brought into circuit.

D.6501, D.6502, D.6503, D.6504
D.6505, D.6506, D.6506A, D.6507

In all types the solenoid plunger is magnetically held

in the closed position but will drop out before the -

voltage of the energising current reaches zero.

Opening of the main contacts can be effected by de-
energising the solenoid coil, by manual operation of a
spring-loaded trip button, and in all types except
D.6503 automatically, under overload conditions,
through a bimetal strip acting on the trip mechanism.
As all units are trip-free, i.e., the main contacts can
be opened with the plunger in the fully closed posi-
tion, after operation of the trip mechanism the solenoid
must be de-energised to reset the mechanism, before
the main contacts can be again closed. -

The bimetal strip in these units is positioned beneath
an insulated screw on the trip lever so that when an
excessive current is passed, the bimetal strip bends
upwards against the screw to move the trip arm and
release the toggle mechanism. This does not apply
to D.6503.

Setting of the thermal trip-mechanism is effected, in an
ambient temperature of 25° C., by careful adjustment
of the insulated screw which is afterwards sealed with
anti-sulphuric paint.

Maximum permissible D.C. voltage across the operat-
ing coil is 29 volts and the maximum continuous
current which can be carried by the unit without
tripping is 60 amperes on type D.6501 ; 90 amperes on
type D.6502; 120 amperes on type D.6503, there
being no overload protection ; 120 amperes on types
D.6504, D.6505, D.6506, D.6506A ; 22 amperes on
type D.6507.

In addition to the main contacts, the units have an
auxiliary switch operated by the action of the plunger.

A difference between the D.6502, D.6505 and D.6507
and all other types is that the auxiliary switch in these
units is normally open but on the others it is closed.
The maximum permissible continuous D.C. current
to be passed through these switches is five amperes.

** Information contained in this leaflet affecting safe operation and
maintenance has been verified and approved by the Air Registration
Board in accordance with Chapter A.6-2 of British Civil Air-

worthiness Requirements.
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Amendment-D.6508/1, D.6548 & D.6552 Circuit Breakers

The D.6508/1 circuit breaker is similor to the D.6503

£ircuit breaker except that the auxiliary contacts are

normally open and that it is fully flame proofed.
Type D.6548 is similor to type D.6508/1 but is fitted

E H I C AL
E A L E T
UMBER T.L.20

with de-ion grids ond semi-elliptical silver-graphite
contacts.

Type D.6552 is similar to type D.6548 but is fitted in
addition to the de-ion grids and senii-elliptical contacts,
with main terminals to suit 100 ampere Prenal cable
lugs.

The information contained in Technical Leaflet No. 20
and Service Leaflet No. 23 is therefore applicable to
these later types with the exception of o variation in
component part numbers. These variations are quoted on
an amendment slip cttached to the Service Leaflet.

MAL

IARY

D.6501-~7 Technical Leaflet Novermber, 1955

D6502—AS D.650T BUT 90 AMPERE AND WITH
AUXILIARY SWITCH NORMALLY OPEN.

D.6503—120 AMPERE, WITHOUT THERMAL OVER-
LOAD PROTECTION, BUT INCORPORATING AN
AUXILIARY SWITCH NORMALLY CLOSED.

D.6504—AS D.6502 BUT 120 AMPERE AND WITH
AUXILIARY SWITCH NORMALLY CLOSED.

D.6505—AS D.6504 BUT WITH AUXILIARY SWITCH
NORMALLY OPEN. :

D.6506—6A—AS D.6504 BUT WITH No. | TERMINAL
REAR ENTRY (D.6506) AND No. 2 TERMINAL
REAR ENTRY (D.6506A).

D.6507—AS D.6502 BUT 22 AMPERE.
WEIGHT : 3 LB. 5 OZ.

. Deseription

These units, for use in appropriate D.C. circuits as
remotely operated circuit breakers or contactors,
consist essentially of a solenoid assembly which, when
energised, acts through a toggle linkage to close a
pair of main contacts and operate an auxiljary switch.
Each unit weighs 3 1b. 5 oz.

The solenoid operating coil is tapped to form a closing
coil and economy coil. A low value of resistance in
the closing coil provides for a maximum initial pull,
while the higher-resistance economy coil serves to
limit the current through the operating coil, to a
value sufficiently high to maintain the plunger in
position but low enough to prevent overheating and
consequent damage. The two coils are arranged in
circuit with a switch operated by the solenoid plunger.
With the switch in the closed position, energising
current flows through the closing coil to initiate
plunger movement. As the plunger nears the stop,
it causes an insulated pin, carried in the economy
switch body moulding, to deflect the spring contact
carrier of the switch. At the end of the plunger
travel, the switch is fully opened and the economy
coil is brought into circuit.

** Information contained in this leaflet affecting safe operation and
maintenance has been verified and approved by the Air Registration

In all types the solénoid plunger is magnetically held

in the closed position but will drop out before the

voltage of the energising current reaches zero.

Opening of the main contacts can be effected by de-
energising the solenoid coil, by manual operation of a
spring-loaded trip button, and in all types except
D.6503 automatically, under overload conditions,
through a bimetal strip acting on the trip mechanism.
As all units are trip-free, i.e., the main contacts can
be opened with the plunger in the fully closed posi-
tion, after operation of the trip mechanism the solenoid
must be de-energised to reset the mechanism, before
the main contacts can be again closed.

\./

The bimetal strip in these units is positioned beneath
an insulated screw on the trip lever so that when an
excessive current is passed, the bimetal strip bends
upwards against the screw to move the trip arm and
release the toggle mechanism. This does not apply
to D.6503.

Setting of the thermal trip-mechanism is effected, in an
ambient temperature of 25° C., by careful adjustment
of the insulated screw which is afterwards sealed with
anti-sulphuric paint.

Maximum permissible D.C. voltage across the operat-
ing coil is 29 volts and the maximum continuous
current which can be carried by the unit without
tripping is 60 amperes on type D.6501 ; 90 amperes on
type D.6502; 120 amperes on type D.6503, there
being no overload protection ; 120 amperes on types
D.6504, D.6505, D.6506, D.6506A ; 22 amperes on
type D.6507.

In addition to the main contacts, the units have an
auxiliary switch operated by the action of the plunger.

A difference between the D.6502, D.6505 and D.6507
and all other types is that the auxiliary switch in these
units is normally open but on the others it is closed.
The maximum permissible continuous D.C. current
to be passed through these switches is five amperes.

¥

Board in accordance with Chapter A.6-2 of British Civil Air-

worthiness Requirements.
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In the general construction.of the unit, the solenoid
assembly is supported on a plate and enclosed in a
metal case to which is attached a moulded body and
cover containing the economy switch assembly. The
main and auxiliary’ contact assemblies are accommo-
dated in a moulded casing which also partly houses
the solenoid plunger. Terminal connections are
conveniently inserted into a robust mounting base
plate, which also provides for ease of fitting in any
position.

For installation pirposes there are four -187” diameter

holes in the base. The hole centres form a rectangle

3:687” by 2-500”. of
L

.

Rl

. %

Routine Test and Inspection

*v
The covers: should” be removed and the contacts
examined at 250-hour* jntedvals. [f the contacts show
signs of excessive burning the unit shduld be removed
- for servicing or replacement. :

After 2,000 hours, or before if necessary, the unit
should be removed for examination and test. No
attempt should be made to overhaul the unit without
complete servicing instructions. Testing should in-
clude those operations detailed hereafter.

re

"

The resistance of the coils should be measured at
room temperature and then corrected to 20°C.,
when they must be within the following limits :—

(1) Closing winding 2-9 ohms + 10%,
(2) Economy winding 64 ohms £ 109,.

Apply 18 volts D.C. to the closing coil to operate the
switch and then pass the full rated current through
the mating contacts. The voltage drop, measured
across the contacts, should not exceed 40 millivolts.

Similarly, pass five amp‘eres through the closed auxiliary
contacts and check that the voltage drop does not
exceed 100 millivolts.

Insulation tests, using a 250 volt Megger tester, should
indicate not less than 20 megohms between the
following points :—

(1) All live parts and frame.

(2) Main terminals and coil (both with the main
contacts open and closed).

-The resistance between the main terminals, whilst
the main contacts are open, should not be less than
100 megohms.

Hinge pins should be lightly lubricated with Intava
grease 669 (D.T.D.577).

-

Servicing

In view of"the critical nature concerning the conditions under which these units must be adjusted, and the
necessity, for-special testing equipment, it is strongly recommended that, if a fault.develops, the unit should be -
returned to our nearest Service Department, where it will receive prompt attention by our Repair Organisation.
For further information on the functioning, operation and maintenance of Rotax equipment, enquiries should

be addressed to :—

Y -
.

3
o

ROTAX LIMITED"
WILLESDEN JUNCTION
o LONDON, N.W. 10

ENGLAND .
Telephone : ELGAR 7777

s
3

Rotax Technical Leaflets TL 1 - 96 OCR 4

w

LUCAS-ROTAX AUST. PTY. LTD
BOUVERIE STREET ¢
MELBOURNE, N.3

AUSTRALIA
" Telephone : F.J. 4867

THE ' SERVICE DEPARTMENT.

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT
DORVAL, P.Q.
CANADA
Telephone : WALNUT 3435
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SUBJECT:

Circuit Breakers

TYPES: D.6601 —D.6626

DATA:

Operating Coil Voltage :

28 volts D.C.
Magnetic Trip Coil Voltage : 28 volts D.C.
Current Rating : See table

Four -187” dia. holes
whose centres form

- a rectangular. shape
3-687" x 2-500".

Mounting :

Electrical Connection

(Main terminals) : See table -~ -
(Operating and Trip Coil B
terminals) : 4 B.A. -
Weight : See table -

*

Operative Temperature Range : —65°C. to +50'C.

Desecription

This range of magnetically-operated circuit breakers
has been designed in a neat and compact manner for
single-pole switching of heavy current D.C. circuits..
The controlling solenoid(s) being operated from.a

28 volt D.C. system.

In general appearance, with the addition to some units
of the magnetic trip solenoid type D.6901, the units
are similar, the main differences being in the rating,
main terminal positioning and the method(s) of trip-
ping, details of which are given in the following table:—

<

Rating Terminal
Type in amps. Trip Actuation Arrangement
D.6601 40  Manual and thermal Front entry
D.6602 80 » " "
D.6603 120 » ” "
D.6604 200 " " ”
D.6605 40 Manual, thermal and
magnetic "
D.6606 80 ” » "
D.6607 120 » » ”»
D.6608 200 " » "
D.6609 40 Manual and thermal No. 2 terminal
rear entry .
D.6610 80 ” » » "
D.6611 1220 + ,, " " ”
D.6612 200 L " " »
D.6613 40 Manual, thermal and . .
magnetic

D.6614 80 ” ” " ”
D.6615 120 ” » " wooo.
D.6616 200 |, " " " "
D.6617 160  Manual and thermal Front entry
D.6618 160 ' M No. 2 terminal, rear

entry

-

D.6619 60 Manual, thermal and Front entry
magnetic
D.6620 120  Manual and magnetic '
D.6621 . 120 Manual only = "
D.6622 160  Manual and magnetic "
D.6623 60 Manual and thermal "
D.6624 50 Manual, thermal and .
magnetic
D.6625 80 | ' . Front entry and to
- suit Prenal cable
N . lugs
D.6626 * 80 Manual and thermal . v '

Each unit comprises a bakelite mounting plate assem-
bly to which is fitted the switching mechanism and
terminals. The former is completely shrouded with
a bakelite cover secured”to the* mounting plate and
-support plate bysthree screws. "This support plate
forms part of the switch mechanism bracketry and
_carries the operating solenoid secured by four screws
and nuts.

Mounting of these units is facilitated by four -187” dia.
holes whose fixing centres form a rectangular shape
3:687” x 2:500”, and ipstallation may be effected in any
desired position. *~ .

5

13
Electrical connection for the operating and magnetic

I
Where fitted, the D.6901 remote trip “solenoid is
mounted on top of the switch mechanism cover to
which it is secured by two screws.

solenoids is by way of 4 B.A. terminals and the follow;,

ing table gives the variations in main terminals:— *~ .
D.6601 ’ =
D.6605 D.6602 to 4
D.6609 17 BS.F D.6606 to 8 ]

D.6613 , + D.6610 to 12 , %" B.S.F.
D.6619 D.6614to 18 j
D.6623 D.6620 to 22,

A

D.6625 " . )
D.6626 } ‘312 B.S.’E., X3 1_‘51“?1":.??2:,}'

. - .

4 A

<.,
‘“ Information contained in this leaflet affecting !afe opgration and maintenance
has been verified and approved by the Air Registration Beard in accordance r

PRICE ONE SHILLING

with Chapter A6-2 of British Civil Airworthiness Requirements. 12.10.54.”

"REVISED JUNE 1954

’ 5

" .
ROTAX LIMITED .« WILLESDEN JUNCTION « LONDON N.W.10 + ENGLAND . TELEPHONE ELGAR 7777

LUCAS-ROTAX (AUSTRALIA) PTY, LTD -
LUCAS-ROTAX LIMITED . TORONTO 13

Rotax Technical Leaflets TL 1 - 96 OCR

NEPEAN HIGHWAY
. CANADA .

"TELEPHONE XF 1381
TELEPHONE OXFORD 9368

CHELTENHAM §5.22 .
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Total weight of the units aré :—

D.6601 to 4 D.6605 to 8
D.6609 to 121 D.6613 to 16[ -
D.6617 2 Ib. D.6619 .
D.6618 ! 4o0z. D.6620 10 0z.
D.6621 j D.6622
D.6623

Operation

Note : The following paragraphs describe the opera-
tion of a circuit breaker fitted with remote con-
trolled magnetic and overload protection trips.

The main contacts are actuated by means of a solenoid
operating through a toggle linkage which goes over
centre to latch the contacts in the closed position
against the action .of the contact return spring.

Main contact closure is effected remotely by means of
a push button or momentary operated type switch,
wired in circuit with the 28 volt D.C. supply and
terminal 4 to-which the coil is connected. Protection
of the operating coil is obtained by means of a safety
switch, with normally closed contacts, which opens,
and thereby interrupts the coil supply when the
plunger is fully home. When the plunger drops out
the spring mounted contacts of the safety switch re-
close.

* e——

——- .
— 13
O . -
" MANUAL TRIP BUTTON .
~ L]

_ PUSH BUTTON

*

T ——

OPERATING coIL

CcolL
SAFETY SWITCH

. ===
WARNING LAMP H
O— o9
1 BI-METAL 2
MAIN CONTACTS
L J
o—

Fig. 1 Wiring Diagram for D.6601-4,
9-12, 17. 18, 21, 23 and 26

£ -
A trip mechanism, ‘incorporating a latch-plate, lever,
and spring-loaded trip rod, will open the main con-
tacts when depressed. Remote operation, of the trip

»

Rotax Technical Leaflets TL 1 - 96 OCR

mechanism is effected by means of a trip coil assembly
(D.6901) contained within a separate casing. This
composite assembly is mounted to the unit so that its

- l 3 )
(e,
.
REMOTE
TRIP BUTTON
. REMOTE TRIP COIL
- )
P
MANUAL
REMOTE L TRIP BUTTON
CLOSE BUTTON '
4
. ' con OPERATING COIL
SAFETY SWITCH h
* r====9 )

WARNING LAMP * 1

& *——(L-o .
O— BLMETAL J o

! MAIN CONTACTS
O-

Fig, 2 Wiring Diagram for D.6605-8,
13-16, 19, 20, 22, 24 and 25

plunger is directly above and in contact with the press
button on the end of the trip rod. Thus, on energising
the coil, by the application of the remote switch con-
nected between terminals 6 and the 28 volt D.C.
supply, the plunger moves downwards to depress the
trip rod and operate the trip mechanism. A push
button, protruding from the centre of the trip coil
casing, is provided for manual operation of the mech-
anism.

Overload protection is included in the load-line by the
use of a bi-metal strip. The strip Js positioned be-
neath an insulated adjustment screw attached to the
trip mechanism so that in the event of currents above
normal, the bi-metal will bend sufficiently after the
appropriate time delay, to depress the screw and trip
the mechanism.

Routine Test and Inspection

Visual inspection of the contacts for burns and burrs

and the leads for loose and poor connections, should -

be made frequently and the contacts cleaned as nec-
essary.

Periodic routine inspections should consist of those
items detailed hereafter.

Page 52
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The resistance of the operating coil, measured be-
tween terminals 4 and 3, should be 415 ohms + 109,
after correction to 20°C.

With the rated current passing through the contacts,
the voltage drop across the contacts must not exceed
40 millivolts.

Insulation tests, using a 250 volt “ Megger "’ between
all live parts and frame, with the contacts open and
closed, must not be less than 20 megohms.

With the main contacts open, the insulation resist-
ance between the main terminals must not be less
than 100 megohms. .

Tests on the trip coil assembly should be affected as
follows :— ‘

The resistance of the trip coil, measured between

terminals 5-and 6, should be 33-3 ohms + 109, after
being corrected to 20°C.

An insulation test, using a 250 volt * Megger” be-
tween the solenoid cup and terminals should not be
less than 20 megohms. "

Serviecing

If test equipment is not available, no attempt should
be made to service the unit. "It should however, be
replaced by a new one .and the faulty equipment
returned to our nearest Service Department, or
authorised service station, where it will be promptly
dealt with by our Repair Organijsation.
* Fng
In cases where test equipment is available, apply for
Rotax Service Leaflet No. S.L.21 for full servicing
details.

For further information on the functioning, operation and maintenance
of Rotax equipment, enquiries should be addressed to :—

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
NEPEAN HIGHWAY
CHELTENHAM, §.22

VICTORIA

Telephone : XF 1381

ROTAX LIMITED
HEMEL HEMPSTEAD
HERTFORDSHIRE
ENGLAND

Telephone: BOXMOOR 4444

LUCAS-ROTAX LIMITED
5595 ROYALMOUNT AVENUE
TOWN OF MOUNT ROYAL, P.Q.
CANADA

Telephone: BY 6500-09

>

Technical enquiries should be addressed to:—

TECHNICAL SALES DEPARTMENT

ROTAX LIMITED - WILLESDEN JUNCTION - LONDON N.W.10 - ENGLAND

-

Rotax Technical Leaflets TL 1 - 96 OCR

ELGar 7777-
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device either in a 208 volt, 400 c.p.s. A.C. circuit or a Group B : S!nglq~|!n§: ,120 v-D.C. | i b1
120 volt single line D.C. circuit. The following table Group C: Single line; 120 v. D.C., less auxiliary r
shows the rating etc., of each type :— L refay. o
3-Phase Units (see group A in table). . d
S.B.A.C. : f : L e
- . > : The three main load strip connection and bi-metal ¥
Group Code I\;go:;,-':gal Terminal Connection assemblies are positionedpin a robust body moulding I
Socket | Ferrule having :ten terminal positions, six for the 3-phase 4
and four for. the relay contact and coil connections. it
, amperes | amperes | amperes | The 3-phasé terminals are marked A and LI, B and L2, i
A D.6201 5 19 4 C and L3 respectively, and the relay contact and coil
A D.6202 10 19 7 terminals are marked, CT and ET at one end of the 7
A | D.6203 I5 19 19 moulding and S and T at the opposite end. All socket §
A D.6204 20 19 19 assemblies and ferrules are standard S.B.A.C. types
. A'| D.6206 30 37 37 | *(see table for sizes). . 111
A | D.6207 40 37 |, 37 o 4
A D.6208 50 37 37-64 Each bi-metal carries a grubscrew set directly above a d
B | D.6209, 29 5 19 4 moulded trip bar which rests in recesses in the body k
B D.6210, 30 10 19 7 fnoulding. Between the trip bar and: terminal S, :
B D.6211, 31 15 19 19 which has a fixed contact 6n‘its-connector, is a moving §
B D.6211/1, 31/1 15 19 19 contact assembly. This contact assembly is screwed to B
‘ B D.6212, 32 20 19 19 the base and is connected by a lead assembly, via ter-
: B D.6214, 34 30 37 37 minal T, to the relay coil, forming part of the armature
. B D.6215, 35 35 37 37 and coil assembly, which is screwed to the base on the
B | D.6216, 36 40 37 37 far side of the trip; bar.
B D.6217, 37 50, 37 37-64 .. .
B D.6219/1 20 19 19 The fourth auxiliary terminal, marked CT, is con-
B D.6241/1 16 19 19 nected to a contact and backing strip which is secured H
C D.6249 5 19 4 to a shelf inside the body moulding, the contact being
C D.6250 10 ~ 19 7 positioned directly above a contact carried on top of
C D.6251 & 51/1 I5 |- 19 19 the armature: A lead assembly connects the arma-
C D.6252 20 19 19 ture to terminal'S (fixed contact-terrinal).
C | D.6254 30 37 37 Al
C | D.6255 35 37 37 Secured by two 6 B.A. countersunk. head screws, a
‘C | D.6256 40 37 37 protective cover is fitted flush With the top of the body
C D.6257 50 37 37-64 moulding. For installation purposes the -281” thick
B | D.6264 30 37 37 base of the body moulding has two holes -203” dia-
meter, spaced |-625” apart. The unit weiglits 10 oz.
. Informatiolr contained in this leaflet affecting safe operation and maintfn:ince has +
i been verified and approved by the Air Registration Board in accordance with .
Chapter A.6-2 of British Civil Airworthiness Requirements. -27/3/53.” N, » REVISED FEBRUARY 1953

SUBJECT : Thermal Units, 3-phase A.C. and single line D.C. *
TYPES:  D.6200 Series
DATA:

Rating : See table below.

Mounting : Base, two holes -203” dia-
meter, spaced [-625” apart.

Weight : 10 oz. (All types except
D.6249-57)
8 oz. (D.6249-57)

Deseription -

These units are produced in three main groups :
3-phase, 208 volt A.C. units, single line 120 volt D.C.
units, and single line 120 volt D.C. units having no

auxiliary relay. All.the units-in the series are basically ‘
similar and each one is used as a thermal protection Group A: 3-phase, 208 v. 400 c.p.s. A.C.
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ROTAX LIMITED . WILLESDEN JUNCTION . LONDON N.W.I0 . ENGLAND . TELEPHONE ELGAR 7777

LUCAS-ROTAX (AUSTRALIA) PTY. LTD . BOUVERIE STREET . MELBOURNE N.3 . TELEPHONE F.J.4687

LUCAS-ROTAX LIMITED . TORONTO 13 . CANADA TELEPHONE OXFORD 9368
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Single line, 120 volt D.C. units (see group B in table).

These are similar in construction to the 3-phase units
but have only one central main load connection strip
and bi-metal assembly.

This is connected between terminals B and L2. The
auxiliary circuit is the same as that on the 3-phase
group, but on types D.6229 to D.6237 the relay con-
tact is isolated from terminal T.

Single line, 120 volt D.C. units less relay (see group C
in table).

In this group the units are similar to those in group B
except that the relay is omitted. Retaining strips are
used to ensure stability of the trip bar and a stop plate
is used in place of the yoke. Where auxiliary ter-
minals (CT and ET) are not used, blanking strips are
fitted in place of the connector assemblies. The unit
weighs 8 oz.

e

Operation *

When normal current values flow through the con-
nection and bi-metal strips, the auxiliary circuit
between CT and S is made through the armature
contacts. Should current values above normal flow
in any one of the main load connections, the bi-metal
will heat up to such an extent that it will deflect
downwards and apply pressure on the trip bar. This
will pivot under the load and press against the moving
contact assembly, closing the contacts and completing
the coil circuit from S through to ET. The armature
is attracted towards the energised coil and the move-
ment breaks the circuit between CT and S. The maxi-
mum coil operating D.C. voltage is 29 and the current
draw at this figure is 0-135 ampere, the nominal
resistance of the coil being 219 ohms at 20°C. When
cold, i.e., at 20°C, the coil will operate on a minimum
of 16 volts D.C.

Single line D.C. units having no relay (group C in table)
operate similarly but when the bi-metal deflects, the
trip bar pivots and closes the contacts thus completing
the circuit between S and T.

*

In all cases, when the current in the connection and bi-
metal strips is switched off, the bi-metals will cool and
resume their original positions.

Periodic Inspection

These units are correctly adjusted and tested before
leaving the factory and should require little attention
in service provided they are not maltreated. If a

unit functions satisfactorily in its circuit, it can be

considered suitable for further use.

A general visual inspection should be made period-
ically to ensure that there is no apparent physical
damage. Any that is found will necessitate the com-
plete overhaul of the unit and the renewal of the
affected part. Ensure that the terminals are clean and
free from any foreign matter.

Where possible an insulation test should be made on a
unit provided that it is accessible and can be isolated
from its circuit.

Using a 500 volt ** Megger,” the insulation resistance
must be at least 20 megohms between the following
points :(—

(a) Those parts at 208 volts A.C.

(b) Those parts at 120 volts D.C.

Similarly, use a 250 volt ** Megger” to check between
all parts at 29 volts D.C. The insulation resistance
should be at least 20 megohms.

o o
Servicing
Any unit"whose condition is at all doubtful should be
replaced by a new one and the original returned to our
nearest Service Department where it will receive
prompt attention by our Repair Organisation.

No attempt should be made to service a unit unless
adequate facilities are available. Where these have
been arranged, full details of servicingand overhaul may
lsnengtained on request of Rotax Service Leaflet No,

-y

For further information on the functioning, operation and maintenance

of Rotax equipment, enquiries should be addressed to :—

Q¥
-

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
BOUVERIE STREET

ROTAX LIMITED
-WILLESDEN JUNCTION

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT

MELBOURNE, N.3 LONDON, N.W. |0 DORVAL, P.Q.
AUSTRALIA . ENGLAND CANADA
Telephone : F.J. 43?7 » Telephone: ELGAR 7777 Telephone : WALNUT 3435

i f
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Amendment-D.6723 & 24 Contactors

The D.6723 & 24 contactors differ only from the
D.6703/2 and 04/2 contactors respectively inasmuch as

they are fitted with main terminals to suit 50 ampere
Prenal cable lugs. The information contained in Tech-
nical Leaflet No. 23 and Service Leaflet No. 43 is there-

SUBJEC] fore applicable to these luter‘types except for a vari-

ation in component part numbers. These variations
are quoted on an amendment slip attached to the Service

TYPES: Leaflet.

D.6701—4 Technical Leaflet

D.6/US T
D.6704*

November, 1955

*Auxiliary Switch
Normally Open

tAuxiliary Switch
Normally Closed *

DATA:

MAIN CONTACT RATING flowing through the solepoid is then reduced, by
(D.6701 and 2) : 20 amperes A.C. reason of the higher coil resistance, to maintain the
continuous plunger in position.
(D.6703 and 4) : 40 amperes A.C.

Maximum D.C. voltage across the operating coil is

continuous
29 volts and the maximum permissible continuous
AUXILIARY CONTACT 5 amperes D.C. current through the main contacts is 20 amperes on
RATING : continuous types D.6701 and D.6702, and 40 amperes on types
OPERATIVE TEMPERA- %8733 ;md D.6704, at the design rating of 208 volts,

TURE RANGE : —70°C. to +50°C. P-s-
MOUNTING : 4 holes -189” dial in An auxiliary switch is provided, in addition to the
base plate main contacts, and is designed to take a maximum

‘ continuous cirrent of 5 amperes D.C.
WEIGHT : 2 |b. . .

\ ) ©  The solenoid assembly is housed in a metal casing
' . secured to a mounting base. Terminal connections
DESCl’iptiﬂll . and contacts are accommodated in a moulded casing

formed in three sections to provide adequate insula-
These units are remote-controlled switches for,_use tion between the contacts and terminals of each phase
in 3-phase A.C. circuits, and each weighs 2 Ib. line.

>

The unit contains a solenoid assembly arranged so

that, when its coil is energised, the plunger will pull Routine Test and Inspection

down three spring-léaded contact arms to make a

positive connection in each phase line. The covers should be removed and the contacts
examined at 250-hour intervals. If the contacts show

The solenoid coil is tapped to form a closing coil and  signs of excessive burning, the unit should be removed

economy coil. A switch is arranged in circuit with for servicing or replacement. '

the two coils so that, when the solenoid is first ener-

gised, a comparatively heavy current passes through After 1000 hours, or before if necessary, the unit

the closing coil, which has a low resistance value, to should be removed for examination and test. No

provide maximum pull. Then as the air-gap is over- attempt should be made to ‘overhaul the unit without

come, the movement of the plunger opens the switch complete servicing instructions. Testing Should in-

and brings the economy coil into circuit. The current clude those operations detailed hereafter.

** Information contained in this leaflet affecting safe operationrand
maintenance has been verified and approved by the Air Registration
Board in accordance with Chapter A.62 of British Civil Airs
PRICE ONE SHILLING worthiness Requirements. 2/4/53.” s REVISED FEBRUARY 1953
- 3
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———— P e -
- - T 1

N + 4
O] N

Rotax Technical Leaflets TL, 1 - 96-OCR ~

5

R Page 57 ) H ;




The resistance of the coils should be measured at
room temperature and then corrected to 20°C., when
they must be within the following limits :—

(1) Closing coil : 6-8 ohms + 219,
(2) Economy coil (both

windings in series) : 76 ohms 4 59,
Continuity of the operating coil can be checked
across the terminals CT and ET with the economy
switch in the open position.

Apply 16 volts D.C. across the contactor terminals
CT and ET to close the contacts, then pass the rated
current at 400 c.p.s. through the main contacts. The
voltage drop across the contacts, in each phase, should
not exceed 80 millivolts.

Similarly, pass 5 amperes D.C. through the closed
auxiliary contacts and check that the voltage drop
across the terminals IN.I and IN.2 does not exceed
150 millivolts.

The insulation resistance, measured between all live
parts and frame, should not be less than 20 megohms.

All parts at a P.D. of 208 volts A.C. must withstand a
high potential test of 2,500 volts r.m.s. for one minute
duration at an atmospheric pressure equivalent to
sea level.

Also, all parts at a P.D. of 29 volts D.C. must with-
stand a high potential test of 250 volts r.m.s. under
similar conditions. =

During all flash tests, if the lamp glows, the insulation
resistance is unsatisfactory.

Servicing

In view of the critical nature concerning the conditions under which these units must be adjusted, and the
necessity for special testing equipment, it is strongly recommended that, if a fault develops, the unit should be
returned to Rotax Limited, where it will receive prompt attention by our Repair Organisation.

Where, however, adequate and efficient repair facilities have been arranged, apply for Rotax Service Leaflet

No. S.L.43 for full servicing details.

For further information on the functioning, operation and maintenance
L4

of Rotax equipment, address all enquiries to :—

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
BOUVERIE STREET
MELBOURNE, N. 3

AUSTRALIA

Telephone : F.J. 4687

Rotax Technical Leaflets TL 1 - 96 OCR

ROTAX LIMITED
WILLESDEN JUNCTION
LONDON, N.W. i0
ENGLAND

Telephone: ELGAR 7777

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT
DORVAL, P.Q.
CANADA

Telephone : WALNUT 3435
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T H I CAL
L E A L E T
NUMBER TL.24% -

TYPE: F.2201

Pl

Deseription

This unit is a battery-charging limiter and weighs
3 Ib. It contains a contactor, normally in the closed
- position, which operates in conjunction with an exter-
: nal resistance, through the action of a differential
relay, to limit the charging current to 50 amperes.

In effecting a limitation of the charging current, the

’ main load is passed through a series coil controlling
the differential relay. The action of the relay is
such that when the current exceeds 50 amperes, its
contacts close and current flows through them to
energise the contactor coil. When this occurs, the
contactor breaks circuit and the charging current has
to flow through an external resistance positioned
across the contactor terminals R and B4-. The effect
of the resistance is to limit the charging current to a
maximum of 50 amperes.

To prevent the resistance affecting the discharge of

current from the battery, the relay is designed so that The solenoid and relay assemblies are contained
a reverse, or discharge, current of six amperes will within a strong moulded casing offering easy access
re-open its contacts to thereby break the contactor to the terminal connections marked G4, +, WL,
coil circuit and allow the spring-loaded contactor to ClI, B4, and R.

close. In the closed position, the contactor shorts . ® -

out the external resistance and an unrestricted dis- IRoutine Test and Inspectlon

char.ge can take place from the battery through the The covers should be removed and the contacts
mating contacts. examined at 250 hour intervals. If the contacts

The contactor comprises a cup-shaped housing, se- show signs of exggssive burning, the unit should be

cured to a support plate, which accommodates the removed for servicing or replacement.

stopped-solenoid assembly in such a manner that the  After 1000 hours, or before if necessary, the unit :
. spring-loaded plunger can move a contact arm to should be removed for examination and test. No

make and break the circuit to the battery. An air- attempt should be made to overhaul the unit without

gap of -002—005 in. between the plunger end and complete servicing instructions. Testing should in-

stop, when the coil is energised, is obtained by means ¢|yde those operations detailed hereafter.

of shims placed between the stop and cup base.

Similarly, the gap between the contacts is set to

*093 + -010 in. by means of shims inserted under the 2~

support plate. The relay is arranged contiguously £ 5%- . .

with the solenoid and comprisesan armatureassembled ~ First apply 29 volts to the contactor coil terminals

between the Po]es of a permanent magnet ; the field for a minimum PEI'iOd of ten m‘inutes after which the

being suitably modified to allow current to flow contactor must close at 2 maximum of I8 volts and

through a single series coil to effect armature move- ©open at a minimum of 2 volts.

ment, Secondly, operate the contactor twenty times whilst
applying 18 volts to the contactor coil. The con-
tactor should operate satisfactorily each time.

The contactor coil resistance measured between the
terminal connections WL and ClI, should be 75 ohmis

A contact face on the armature makes with a fixed
contact in circuit with the solenoid coil ; the series
coil being designed to close the relay when a forward Check that the drop across the terminals G4 and
current of 50 amperes is flowing and to open it when B does not exceed 100 millivolts when a current of .
a reverse current of 6 amperes is obtaining. 200 amperes is flowing through them.

. - . DECEMBER 1950

ROTAX LIMITED © WILLESDEN JUNCTION e LONDON N.W.I0
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Ensure that the differential relay contacts close when
a current of 45 — 50 amperes is flowing from terminal
G+ to B4 and conversely that the contacts open
when a current of 3—5 amperes flows from B+ to G4-.

Insulation tests, using a 500 volt Megger tester,.

must indicate not less than 20 megohms between the
following points :— :
(1) G+ or B+ and frame.
(2) G+ or B4 and terminals 4, WL, or CI.
(3) G+ and B4-. This test must be made with
18 volts applied to the contactor coil.

Insulation tests, using 250 volt Megger tester, must
indicate not less than 20 megohms between :(—

(1) Terminals 4, WL, or Cl and frame.

(2) Terminals + and WL or Cl. This test must

be effected with the differential relay contacts
in the open position.

The insulation must withstand the application of
750 volts at 50 c.p.s. for a duration of one minute
at the following points :—
. () G+ or B4 and frame.
(2) G-+ or B+ and terminals 4, WL, or ClI.
(3) G- and B+. This test must be effected with
18 volts applied to the contactor coil.

A flash test of 250 volts at 50 c.p.s., for a duration of
one minute, should also be carried out between ;—
(1) Terminals 4, WL, or Cl and frame.
(2) Terminals + and WL or Cl. This test must
be effected with the differential relay contacts
in the open position.

s Servicing

In view of the critical nature concerning the conditions under which the F.220l Contactor and differential

relay must be adjusted, and the necessity for special testing equipment, it is strongly recommended that, if a

fault develops, the unit should be returned to Rotax Limited, where it will receive prompt attention by our
4

Repair Organisation.

Where, however, adequate and efficient repair facilities have been arranged, detailed servicing instructions

can be obtained on-request.

Address all enquiries to :—

T H E

S E RV

C E

¢ DEPARTMENT

R
L 1 M

WILLESDEN
TELEPHONE

Rotax Technical Leaflets TL 1 - 96 OCR

JUNCTION

OTAX

T E D
LONDON N.W.I0
ELGAR 7777
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ROTAX

TECHNICAL
L E A F L E T
NUMBER TL.25

SUBJECT : Frequency Sensitive Unit (240-280 c.p.s.)

TYPE: F.2601

Deseription

This unit, which weighs 4 Ib. 8 oz., functions to ensure
that 3-phase 260c.p.s. fan motors, fitted to the Hermes
4, operate only when an alternator frequency of 240—
280 c.p.s. is obtained. In so doing it safeguards the
motorsfrom damage which might result from operating
at higher or lower frequencies. The operating fre-
quency band at which this unit is set corresponds to
an engine speed range of 1263 r.p.m. to 1473 r.p.m.
when using a 3:8 to | gear ratio for the engine drive
to the N.030I type alternator.

The unit is connected to the system by means of a
5X/6039, nine-pin socket, of which only eight pins are
utilized. The plug pins are connected to a tag board
carrying eight connections. Single phase current
from the alternator is connected across the contacts
7and 8 whence it is conducted, via the tag board,
to the primary of a step-down transformer which re-
duces the supply voltage from 115 to 24 volts.

This 24-volt supply is applied to two full-wave, selen-
ium, bridge rectifiers by way of two tuned circuits.
These tuned circuits comprise first, a choke wired in
series with a 0] mfd. condenser and secondly, a choke
wired in parallel with a 4 mfd. condenser. Both
chokes have an adjustable iron core set to a pre-
determined air gap, before leaving the factory. The
resonant frequency of the circuits, by which the
operating frequency band is determined, is dependent
on the air gap setting of the chokes.

The resonant frequencies of the tuned circuits are
matched so that the curfent generated in the series
resonant circuit is greater than that in the parallel
resonant circuit over the frequency range of 240—
280 c.p.s. but at all other times the current in the
parallel resonant circuit is the greater. The rectified
current from these circuits is applied to two separate
and opposed coils of a polarised relay so that the
ampere-turns of these coils and consequently their

magnetomotive force changes in relation to the current
in the resonant circuits.

The effect on the polarised relay of the predominance
of one coil over the other is illustrated in Fig. |, where
the ampere-turns in the series fed coil is greater than
that in the parallel fed coil and the, resultant flux set
up in the relay is such that the armature is pulled
over on to contact 9.

SERIES COIL

PARALLEL COIL

Two contacts of the polarised relay are used to make
or break the circuit to two F.1505 relays, which in
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turn control the operation of the 3-phase contactors
positioned in the motor circuits.

Control of the 260 c.p.s. motors over the alternator
frequency range of 133 c.p.s.—600 c.p.s. can best be
followed by reference to Fig. 2. As the frequency
of the alternating supply increases progressively from
133 c.p.s. to 240 c.p.s. the current in the series circuit
is increasing from a low to a higher value whilst that
set up in the parallel circuit is correspondingly de-
creasing so that at 239 c.p.s. the current values are the
same in both circuits and at 240 c.p.s. the current
value in the series circuit becomes greater than that
in the parallel circuit. Thus from 133 c.p.s. to 239
c.p.s., the parallel fed coil of the polarised relay-is
predominant and therefore the resulting field of
flux causes the armature to be pulled over to contact
Il thereby breaking the circuit to the F.1505 relays.

At 240 c.p.s., however, the increased value of ampere
turns in the series fed,coil is such that the series coil
becomes predominait and the consequent change in
flux pulls the armature over to contact 9. This con-
dition persists up to 280 c.p.s., when the current value
in the two circuits again becomes the same. There-
after up to 600 c.p.s., the current value in the parallel
circuit is the greater and the resulting field of flux in
the polarised relay is such that the armature is main-
tained on contact || and the circuit to the fan motors
remains broken.

A 500 ohms potentiometer is interposed between the
A.C. supply and the series-tuned circuit and another
is similarly positioned between the A.C. supply and
the parallel-tuned circuit. These potentiometers can
assist in matching the circuits so as to effect the change-
over action on the polarised relay at the correct
frequencies. They are set under special test condi-
tions and should not otherwise be touched. Smooth-
ing is effected by having a | mfd. condenser connected
across each of the two energising coils of the polarised
relay.

Routine Test and Inspeection

The cable plug and socket should be given frequent
visual inspections and cleaned as necessary.

Note—The lid is retained by four spring clips and wired
and sealed in position. It should not therefore, be
removed except by an authorised service unit when
the seal must be remade before the unit again goes
into service.

Periodic inspections should entail a check on the
correct functioning of the unit and this shouid be
effected in the following manner. -

A
CURRENT IN PARALLEL CIRCUIT

D C. CURRENT

CURRENT IN SERIES CIRCUIT

FREQUENCY

(1) Connect the terminals 7 and 8 to a variable
frequency 110 volt A.C. supply.

(2) Connect the terminals I, 2 and 5 to the positive
of a 24 volt D.C..supply and terminal 4 to the
negative of the same supply.

(3) Connect the terminals 3and 6 to indicator lamps.

(4) Commencing at 133 c.p.s. check that the in-
dicator lamps are not alight. Increase the
frequency slowly whilst maintaining the input
voltage at |10 volts. At 240 c.p.s. + 2 c.p.s.,
the two indicator lamps must light and remain
so until 280 c.p.s. + 2 c.p.s. when they should be
extinguished for the remainder of the frequency
run up to 600 c.p:s. The same changeover
sequence and limits apply for the decreasing
frequency run from 600 c.p.s. to 133 c.p.s.
The sequence must be repeated several times
to ensure the correct functioning within the
prescribed limits both for increasing and de-
creasing frequency runs. The action of the
F.1505 relays must be rapid in ‘response and
definite in application.

Note—Any alteration in the width of the operating-
frequency band should only be effected by an auth-
orised service-unit and then only in strict accordance
with the instructions issued by Rotax Limited in the
appropriate service leaflet.

(5) With all terminals bonded together the in-
sulation resistance between the terminals and
casing must not be less than 100 megohms when
tested with a 500 volt Megger tester.

Serviecing

In view of the importance of carrying out adjustments under special test conditions, and the necessity for having
special test equipment, it is strongly recommended that, in the event of a fault developing, the unit be re-
turned to Rotax Limited where it will receive prompt attention from our Repair Organisation.

Address all enquiries to :—

T H E
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SUBJECT: Neon Indicator Lamp
TYPE: H.4201

IDDATA : Max. Primary Current: 3 amperes D.C.

Weight : 4 oz.
Mounting : Two fixing holes, 1-250”
apart, tapped 6 B.A. by
-187” deep.
Neon Lamp : Rotax Ref. N.100979,
A.M. Ref. 5L/648.
Desecription

This unit has been designed as a warning lamp for use
in circuits where a rapid change of current takes place
to indicate to the operator that the circuit is function-
ing correctly. A typical application of this unit is
when used as a panel indicator in conjunction with the
Rotax Electronic Navigation Lamp Flasher, Type
ZA.2903, to indicate the correct flashing sequence of
an aircraft’s navigation lights.

Each unit comprises a small Neon Lamp and terminal
block, transformer and lampholder assembly housed
within a cylindrical body moulding. To aid visual
detection, the lamp is screened with a rubber hood
which is clamped to the body moulding by means of an
internally threaded knurled ring.

External electrical connection is by way of two 6 B.A.
screw and washer terminals located in the base of the
terminal block and to which the primary winding is
also connected, the secondary winding being con-
nected to the Neon lamp through its screw holder.
A terminal cover is provided and this is secured to the
block with a single, centrally located screw.

Provision is made for securing the unit to an instru-
ment panel by two 6 B.A. tapped inserts integral with
the face of the body moulding, spaced 1-250” apart.

Operation

The operation of these units is quite simple, use being
made of the rapid change of flux occurring in the
primary winding, caused by an interrupted primary
current, inducing energy into the secondary winding
to strike the Neon lamp. Flashing of the lamp
therefore occurs at each *“‘ make” or * break” of
the primary circuit.

Periodic Inspection

The construction of these indicator lamps is such that
it renders periodic inspection of the components

g ©
unnecessary: A visual examination of the unit
should be made however, and care taken to ascertain
that cracks or signs of other physical damage are not

in evidence. The terminal cover should be removed
and connections checked to see that they are clean and
secure and free from corrosion.

An operational check should be carried out on the
equipment, in which this unit forms part of the
system, to ensure that the indicator lamp is function-
ing correctly. If satisfactory it may be passed for
further service.

Should it become necessary to replace component
parts, the Neon lamp can be removed by first un-
screwing the clamp ring, removing the rubber hood,
and then unscrewing the lamp from its holder.

To remove the terminal block, transformer and lamp-
holder assemibly, first remove the cover and then un-
screw the two 6 B.A. screws securing the assembly to
the body moulding. The complete assembly can
then be withdrawn from the body moulding.

Testing )

After replacing any component part, or if the function
of the unit is at all doubtful, it should be subjected to
the following tests. A test circuit is illustrated in
Fig. 1. Note : Although this is a transformer device,
it is essential to observe the correct input polarity to
ensure a sharp indication. This is due to the mech-
anical construction of the Neon lamp.

Coil Resistance : Check the ohmic resistance of both

primary and secondary windings. These should be :—
Primary winding : 0-11 ohm maximum.
Secondary winding :  520—620 ohms.

Operational Test: Connect the indicator through a
lamp load, comprising three 20 watt 24 volt lamps, as
shown in Fig. 1, by closing switch S2.

**Information contained in this leaflet affecting safe operation and maintenance has been
verified and approved by the Air Rgglstratl’on Board in, accordance with Chapter A6-2

of British Civil Airworthiness Requirements.

28/3/55.”

A.R.B. Authority Reference No. E.3077

‘““ Amendments to this publication invalidate the approval statement unless issued by the
manufacturers with the concurrance of the Air Registration Board."”

PRICE ONE SHILLING

' " FEBRUARY 1955

ROTAX LIMITED WILLESDEN JUNCTION
LUCAS-ROTAX (AUSTRALIA) PTY. LTD

LUCAS-ROTAX LIMITED TORONTO 13
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LONDON N.W. 10
NEPEAN HIGHWAY

ENGLAND TELEPHONE ELGAR 7777
CHELTENHAM S. 22 TELEPHONE XF 1381
CANADA TELEPHONE PLYMOUTH 5-4171
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Item

No. Part No.  No. Off Name of Part
1 N.100984 1 Lamp Hood
2 N.115243 1 Terminal Block, Transformer and
Lampholder Assy.
N.100976 1 Terminal Block Moulding
N.100986 1 Coil Assy.
N.65401 86 T Laminations
N.65402 86 ‘U " Laminations
N.100980 1 Lampholder
N.100981 1 Compression Washer
N.100982 1 Connection Strip to Lampholder

Item
No. Part No.  No. Off Name of Part
N.100983 1 Connection Strip to Transformer
3 N.76032/1 3 Plain Washer
4 8921/20 3 Spring Washer
5 NK.526-D 2 Screw
6 N.100978 1 Cover Plate
7 NK.534-D 1 Screw
8 N.100985 1 Clamp Ring
9  N.100979 1 Lamp
10 N.100975 1 Lamp Body Moulding
11 N.27383 2 Combined Screw and Washer Assy.

Switch on the supply, and interrupt the primary cir-
cuit, either manually or automatically, approximately
40 times per minute with switch S1, and check that

Si
4o +0— O <8
i—d-—o/
23-25 YOLT S2
D.C. SUPPLY  .254F. +25%
* A

Fig. 1 'Test Circuit

the indicator lamp flashes on each ‘“make” or *“break”
of S1.

Open switch 52 and check that the indicator lamp
functions correctly with a single lamp load.

Insulation Test: Using a 250 volt * Megger,” check
the insulation resistance between the primary and
secondary windings. This should be not less than
20 megohms. :

Spare Parts

When ordering replacement parts make reference to
the Parts List above and quote complete information,
including part name and number, the number of hours
the part has been in operation and the serial number
of the unit for which the parts are required. This
will ensure correct identification and prompt service.

®

For further information on the functioning, operation and maintenance
of Rotax equipment, enquiries should be addressed to:— -

THE SERVICE DEPARTMENT

ROTAX LIMITED
HEMEL HEMPSTEAD
HERTFORDSHIRE
ENGLAND

Telephone : BOXMOOR 4444

LUCAS-ROTAX LIMITED
5595 ROYALMOUNT AVENUE
TOWN OF MOUNT ROYAL, P.Q.
CANADA -

Telephone : BY 6500-09

LUCAS-ROTAX (AUST.) PTY. LTD
NEPEAN HIGHWAY
CHELTENHAM, S. 22

VICTORIA

Telephone : XF 1381

Technical enquiries should be addressed to :(—

TECHNICAL SALES DEPARTMENT

WILLESDEN JUNCTION LONDON N.W.10 . ENGLAND
ELGar 7777

ROTAX LIMITED

- - S - B e s s el T e ST —————.
s .
~

o
v
N
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SUBJECT : Starter Panels

u.0801/1, U.0802/I

TYPES :
o U.0803/1, U.0804

Description

This series of starter panels has been designed to
control, by means of solenoid switches, the starting
cycle of gas turbines. They conform to a general
method of operation, the differences between each
type being in layout, the changes being made to
accommodate different installations.

Each panel comprises a D.8404 time switch, D.4801
magnetic relay, D.0213 relay (on U.0803/I this relay
has extended leads in place of a terminal block and is
coded D.0217), and an F.1703 overspeed relay (F.1704
on U.0801/I, i.e., similar to F.1703, but having no
current diverter bar). A resistor, three-way heavy

DATA:

SUPPLY VOLTAGE:
TIME SWITCH RUN :

24 volts.
36 seconds approximately.

MOUNTING : 4 holes 187" diameter in base panel
(U.0803/1 has 6 holes).
WEIGHT : Il Ib. approximately.
ELECTRICAL S.B.A.C. type terminal blocks
CONNECTION : (U.0804 has Canadian type).

terminal block and a five-way light terminal block are
also included.

These panels are developments of the U.0615 series and
are used in place ofthem, the U.080l/I being an alternative
for the U.0618, the U.0802/1 for the U.0615, and the
U.0803/I for the U.0618. The U.0804 has Canadian
type terminal blocks but is otherwise as U.0801/I and
U.0802/1. U.0803 is equipped with a cover.

Reference to the diagrams contained in this leaflet
will show dimensions of each panel.

>

‘*Information contained in this leaflet affecting safe operation and maintenance
has been verified and approved by the Air Registration Board in accordance

with Chapter A6-2 of British Civil Airworthiness Requirements.
A.R.B. Authority Ref. No. E.2518

PRICE ONE SHILLING

10/8/53 "
APRIL 1953

ROTAX LIMITED + WILLESDEN JUNCTION -
LUCAS-ROTAX (AUSTRALIA) PTY. LTD .

LUCAS-ROTAX LIMITED . TORONTO 13

Rotax Technical Leaflets TL 1 - 96 OCR .

LONDON N.W.I10 -
BOUVERIE STREET  «

ENGLAND - TELEPHONE ELGAR 7777
MELBOURNE N. 3 +  TELEPHONE F.).4687
TELEPHONE OXFORD 9368

E

CANADA .

Page 65




v

Operation

To operate a starter panel when it is mounted in
position, the external circuit must be prepared in the
following manner :—

1. Close the master switch to make the supply circuic
alive. Ensure that the throttle lever is in the closed
position and check that both fuel cocks are open.

2. Close the safety switch to make the control circuits
alive. The fuel pressure warning light will light up and
continue to glow. until such time as the fuel tank boost
,pump has built up sufficient pressure to commence
the starting operation. ) .
To initiate the starting cycle, the starter push-button
should be pressed for one second and then released.
This energises the time_ switch. The time switch
winds up and commentes its operation almost immed-
iately. :

Two to three seconds after the switch commences its
operation a pair of contacts close in the time switch
and allows the overspeed relay and the magnetic relay
(D.0213) to be energised, thus completing the starter
circuit through the engaging resistor, current being
also fed to the booster coils. The starter engages with
the turbine, takes up the slack in the drive, and slowly
turns the turbine.

Approximately three seconds later another pair of
contacts close in the time switch and the D.4801 relay
is energised via the overspeed relay contacts. This
relay operates and short circuits the engaging resistor,
thus applying full voltage to the starter terminals,
cranking the turbine at full power.

Approximately two seconds after the second pair
close the first pair of contacts in the time switch open,
releasing the engaging relay and the overspeed relay.
However, the overspeed relay contacts remain closed
by virtue of the heavy current flowing in the single
turn series winding.

Cranking proceeds and the cycle is completed, either
by the time switch completing its 36 second run, or by
the starter attaining such a speed that the current
passing through it and the single turn overspeed relay
falls below its tripping current—I50 amperes for
U.0801/1 and 4, and 250 amperes for U.0802/] and
3/l—and trips the. relay and thus the whole circuit.

In the first case, where the time switch completes its
run, the second-stage contacts open and release the
magnetic relay D.4801. The heavy current supply to
the series winding of the overspeed relay is cut off,
causing the contacts to open.

¢ x

Rotax Technical Leaflets TL 1 - 96 OCR

If the cycle is completed by the starter motor reaching
the trip speed, the contacts of the overspee:d relay
open, cutting off the supply to the magnetic relay
D.4801, starter motor and booster coils.

In either case the time switch completes its run and
the whole circuit is reset for a further cycle.

Installation

These panels are normally mcunted in the vertical
position in the aircraft and secured through holes in
the base panel. Reference to the diagrams will give
the exact position of these holes and will indicate
the relative position of the terminal blocks for external
electrical connections.

&

The battery characteristics for the starter motors
employed with these panels is | volt drop per 70
amperes from 24 volts open circuit. Any loss in
voltage at the motor terminals means a consequent
loss in motor speed and slow acceleration with damag-
ing effects. It is therefore recommended that Univin
138 cable should be used for connections made be-
tween the starter panels and the motor, and socket
connector and starter panel.

For further information on the installation of these
starter panels, reference should be made to the hand-
book issued by the manufacturers of the airframe to
which they are fitted.

Periodic Inspection

Periodically a panel should be given a thorough visual
inspection. All componepts should be clean and un-
damaged, and all terminals tight. The insulation of
leads must be in good condition and there must be
no local hot spots at joints or connections. Frayed
and damaged leads will require renewal and where
any hot spots are found they should be cleaned and
reassembled. Using a 250 volt “Megger,” check the
insulation resistance between. each main and auxiliary
terminal and the panel base and between the resistor
former fixing pins. The reading obtained with the
panel cold must not be less than 20 megohms.

1000 Mour Overhaul

At every 1000 hours a panel should be removed from
its installation, dismantled and inspected. Parts
should be renewed where considered necessary, and
the whole reassembled and tested before being put
back into service.
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Parts list for U.0803/1

CC; 9 ‘m‘g%@@

4-650°

oll

/D

11-800°

6180

5

va

w

RN
.

—

6 FIXING HOLES 187" DIA.

27
28)

Item No. per Item No. per
No.  Part No. Name of Part Unit No.  Part No. Name of Part Unit
I NK.7I3L Screw 4 23 N.105162 Box Assembly |
2 8921/6 Washer 4 24 N.92037/1 Cover Assembly I
3 12635/4S/3W Terminal 5 25 N.97169 Cable Cleat |
4 N.106041 Terminal Tag 5 26 NK.5I8F Fixing Screw |
5 N.64913 Terminal Block | 27 N.97211 Bolt I
6 NK.383IL Fixing Screw 2 28 NK.I0IS5F Philidas Nut 1
7 N.94440 Fixing Bolt 2 29 NK.18205M Rivet 2
8 N.I1354 Woasher 4 30 N.97166 Wiring Loom ]
9 D.0217 Magnetic Relay | 31 N.67709 Terminal Block |
10 D.8404 Time Switch I 32 NK.723L Screw * 2
11 N.97168 Cable Cleat | 33 N.I1358 Washer 2
12 NK.,518F Fixing Screw & 2 34 N.96748 Connector 1
13 16936 Terminal Cover 2 35 N.96752 Resistor = I
14 N.los16l Connector | 36 N.92265 Grommet |
15 NK.6822F Screw 2 37 N.97211 Bolt 1
16 NK.I0166F Philidas Nut 2 32 NK.I0I55F Philidas Nut I
17 D.4801 Magnetic Relay | 39 N.96750 Clamp . I
18 N.9 Fixing Bolt 2 40 N.96754 Connector Assembly 1
19 N.I1354 asher 2 41 N.96756 Connector Assembly 1
20 F.1703 Overspeed Relay | 42 N.27431/2 Terminal Block Assembly 1
21 N.96747 Connector Assembly 1 43 .92266 Grommet I

’ 22 NK.929F Fixing Screw 2 44 AGS.245/25 Fixing Screw 2
¥
*
%
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Parts list for U.0801/1, U.0802/1 and U.0804
©— O

(2~ (17
o

A
..Q_j

10-000" OJALL
8:187" CTRS.
N

w
‘é‘)

= AL
~ 4 FIXING HOLES O
-187" DIA. 13-000° CTRS 37 HEIGHT APPROX
4000 OJALL
13:500° OJALL - I
U.0801/1 & U.0802/1 U.0804 U.0801/1 & U.0802/I U.0804
No.

Ilt:t:, Name of Part Part No, Pa"l‘:e’r Part No. N%a’f,::? L‘ﬁ'." Name of Part Part No. NPZbgle r Part No. N‘;"aﬁ‘:;

I Connector N.95676 1 N.112063 I 21 Connector N.96210 I N.96210 1

2 Philidas Nut NK.10166F 2 NK.10166F 2 22 Screw NK.729L 4 NK.729L 4

3  Screw NK.6822F 2 NK.6822F 2 23 Washer 8921/6 4 8921/6 4

4 Terminal Block Assy.  N.27431/I | AN.3436-102 | 24  Resistor Cover Assy.  N.92019 1 N.92019 1

5 Connector N.105326 I N.I12064 ! 25 Resistor Assembly N.92033 I N.92033 1

6 Screw AGS.245/25 2 ANSI5-6R8 3 26 Connector N.95675 I N.95675 1

7  Washer N.1358 2 AN.%lI-6 4 27  Connector N.96209 I N.96209 1

8 Screw NK.723L 2 ANS5I54R7 4 28 Connector N.96219 1 N.96219 1

9 Terminal Block Assy.  N.67709 1 AN.3436-2-4 1 29 Solenoid Switch D.0213 1 D.0213 1
10 Cable Assembly N.96218/1 1 N.112065/1 | 30 Terminal Cover 16936 4 16936 4

Il Cable Assembly N.96218/2 1 N.112065/2 1 31 Fixing Bolt N.94440 4 N.94440 1
12 Cable Assembly N.96218/3 I N.112065/3 1 32 Washer N.1354 4 N.1354 4
13 Nut AGS.2001/A/l 2 AGS.2001/A/l 2 33 Base Assembly N.105324 I N.112068 1
14 Screw NK.3831/L 2 NK.3s3l/L 2 34  Wiring Loom N.96225 I N.112066 |
I5 Terminal Block N.105711 ] N.64913 1 35 Magnetic Relay D.4801 1 D.4801 1 .) (’
16 Terminal Screw 12635/4S/3W 5 12635/4S/3W 5 36  Screw N.94440 2 N.94440 2
17  Terminal Tag N. 106041 5 N.106041 5 37  Washer N.1354 2 N.1354 2
18 Time Switch D.8404 I D.8404 ! 38 Overspeed Relay F.1704% I FI703 1
19  Plate Assembly 105158 I 105158 I 39  Screw NK.929F 5 NK.929F 5
20 Sleeve N.60791/7 I N.60791/7 I

* U.0802 has F.1703
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As a panel is made up of several individual units which
are easily detached, dismantling should present no
difficulties whatsoever.

To dismantle the individual items on the panels refer-

ence should be made to the various Technical and
Service Leaflets which cover these items.

These leaflets are :—

T.L. S.L.

D.4801 Solenoid Switch 14 16

D.0213 Solenoid Switch 12 14

D.8404 Time Switch 39 39
F.1703 and

F.1704  Overspeed Relay 37 37

The above leaflets cover the inspections and tests re-
quired for the respective units and should be referred
to.

ltems not covered by these Technical and Service
Leaflets require little more than a visual check to
ensure good condition and serviceability. Cable ends,
lugs and tags should be secure. All leads should be
checked to see that they are in good condition, and
any that are damaged or have low insulation resistance
must be replaced.

Terminal blocks and any other moulded parts must
not be cracked or chipped. If any are found to be
like this they must be renewed.

After the components have been checked and tested
satisfactorily they should be reassembled on to the
panel and wired up as before. A final check should be
made to ensure correct wiring and that all connections
have been securely made.

Testing

The panel should be mounted in its normal operating
position and connected to a 24 volt D.C. supply suit-
able for supplying 2 400 ampere load, and a tapped
24 volt D.C. auxiliary supply having a common negative.

Connections

Connect the positive of the 400 ampere supply to the
main positive terminal on the panel, using heavy duty
cable. R

Connect the ST terminal in series with a 500 ampere
range ammeter and a suitable loading resistor to the
negative supply. (If desired, a circuit link may be
included to facilitate breaking the load circuit).

Rotax Technical Leaflets TL 1 - 96 OCR

Connect terminal P4 viaa 5 ampere switch to the supply
positive.

Connect negative terminal to supply negative.
Connect a push switch between terminals P4 and P2.

Connect an 8 ohm resistor between terminal SE and
the supply negative. (This resistor may comprise
two 24 volt 36 watt lamps in parallel. [f these are not
used, an ammeter should be included to indicate
current flow).

Tests )

Operate the panel with a load of 350—450 amperes for
8 cycles with an interval of 45 seconds between cycles.
The first two cycles should be made with 18 volts.
Make the following checks during three cycles, in-
cluding the final cycle :—

Check the time from pressing the push switch to the
making of the engaging circuit. This should be 4
seconds maximum.

Check the time from the closing of the engaging relay
(D.0213) to the closing of the main relay (D.4801).
This should be between | and 3-5 seconds.

Check the total running period, i.e., from the closing
of the engaging relay to switching off. This should be
30—35 seconds. :

Check that the engaging current is approximately
100 amperes.

After approximately |5 seconds of operation slowly
reduce the load on the panel to trip the overspeed
relay (F.1704 on U.0801/1 and U.0803/1 ; F.1703 on
U.0802/1 and U.0804). Tripping should occur at 140
—160 amperes for F.1704 and 240—260 amperes for
F.1703, with the cut-off clearly defined. This test
should be made at least five times during the test
cycles.

Check that the voltage drop across the main terminals
of the magnetic relay with a load of 400 amperes does
not exceed 0-2 volt.

Check for local hot spots at connections and joints. If
any exist, the faulty joint should be cleaned and re-
assembled and the panel re-tested.

Using a 250 volt ** Megger,” measure the insulation
resistance between each main and auxiliary terminal
and the panel base, and also between the resistor
former fixing pins and the panel base. The reading
obtained should not be less than 20 megohms when the
panel is cold. -

F
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Rotax Servicing Facilities

Any panel or component on the panel which cannot be
serviced satisfactorily by following the instructions
contained in this leaflet should be replaced immediately
and the original returned to our nearest Service De-
partment or authorised service station, where it will
receive prompt attention by our Repair Orgarisation.

When ordering replacement parts give complete in-
formation, including part name and number, the
number of hours the part has been in operation and
the serial number of the unit for which the part is
required. This will facilitate prompt identification
and efficient service.

For further information on the functioning, operation and maintenance of
Rotax equipment, please address all enquiries to :—

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
BOUVERIE STREET
MELBOURNE, N. 3

AUSTRALIA

Telephone : F.J. 4687

”»

&
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ROTAX LIMITED
WILLESDEN JUNCTION
LONDON, N.W. 10
ENGLAND

Telephone : ELGAR 7777

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT
DORVAL, P.Q.
CANADA

Telephone : WALNUT 3435
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SUBJECT : Thermal Switches

TYPES: D.7501, D.7501/I
D.7502, D.7502/!
D.7503, D.7503/I

DATA:

Current Rating (D.7501 and 01/1) : 40 amperes
(D.7502 and 02/1) : 45 amperes
(D.7503 and 03/1) : 50 amperes

Mounting : Four holes tapped 4 B.A. whose
centres form a rectangular shape
1-580” x -860”.

Weight : 7 oz.

Deseription

This range of thermal switches has been designed to
provide a circuit breaker with manual push button,
trip free, *“ ON "—** OFF ” control and overload cir-
cuit protection for any aircraft electrical circuit rated
at 40 amperes (D.7501 and 01/1), 45 amperes (D.7502
and 02/1), or 50 amperes (D.7503 and 03/1).

Each switch incorporates a trip mechanism which is
thermally operated, having inverse current time trip-
ping characteristics.

The switch is calibrated in an ambient temperature of
25°C. but it will carry its normal rated current in
ambient temperatures up to 45°C. The tripping
time under overload condition becomes shorter for
an increased ambient temperature and longer for a
decreased ambient temperature, as the temperature to
which the protected circuit will operate is approxi-
mately constant. The protection compensates for the
change of ambient temperature.

The switch mechanism is contained within a bakelite
moulded case and is removable through the base of
the moulding.

Two buttons are situated on the switch face, the large
red one being the operating button and the small
black one the manual trip.

To make electrical connection to the switch it is
necessary to remove the terminal cover secured by

three 6 B.A. countersunk screws ; once removed, the
two 4 B.A. terminals will,be accessible.

Mounting of the switch is achieved by means of four
4 B.A. screws, which locate in holes whose centres
form a rectangular shape 1-580” x 0-860”. Total weight
of the switch is 7 oz.

v

Operation

Contact is made when the operating button is de-
pressed, bearing down, against spring pressure, on a
hinge pin situated between the latchplate and toggle
assembly and the intermediate linkage assembly. The
latchplate carries the moving pivot of the two pivots
on which the toggle assembly operates. These link-
ages are forced over the centre line of these two pivots
and maintained in that position by the main toggle
spring, causing the contacts to make with a snap action.

Should the current passing through the bi-metal strip
become excessive, the bi-metal strip will deflect up-
wards, causing an insulated screw mounted upon it to
press upwards against one arm of the centrally pivoted
trip lever and thus release the latchplate. This frees
one of the pivots of the toggle assembly and allows it
to return, together with the contact assembly, to the
open position.

The contacts can also be opened by depression of the
trip button : this bears against spring pressure upon
the trip lever and thus releases the latchplate in the
same manner as before. 3

‘*“ Information contained in this leaflet affecting safe operation and main-
tenance has been verified and approved by the Air Registration Board in
accordance with Chapter A6-2 of British Civil Airworthiness Requirerlrbegts.

PRICE ONE SHILLING 53" APRIL 1953

*®
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Periodic Inspection

These switches are accurately adjusted and tested be-
fore leaving the factory and should require but little
attention between overhauls provided they are not
maltreated. Provided a switch controls its associated
circuit in the desired manner it may be considered
satisfactory and passed for further use.

However, a general visual inspection should be made
periodically to ensure that the switch has not sus-
tained any physical damage and that the terminals are
clean and secure ; the latter necessitating the removal
of the terminal cover.

Also, the operating and trip buttons should be de-
pressed and released to ensure that they do not foul
the holes in the casing, and a check made on the load

required to close the switch operating button. This
should'be between 6 and 81 Ib.

Where a switch fails to satisfy these checks it should
be removed from the aircraft for servicing or replace-
ment.

Servicing

If test equipment is not available no attempt should be
made to dismantle the switch. It should, however,
be replaced by a new one and the faulty switch re-
turned to our nearest Service Department, where it
will receive prompt attention by our Repair Organisa-
tion.

In cases where test equipment is available, apply for
z\ota)I( Service Leaflet No. S.L.28 for full servicing
etails.

For further information on the functioning, operation and maintenance
of Rotax equipment, please address all enquiries to :—
£

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
BOUVERIE STREET
MELBOURNE, N.3

AUSTRALIA

Telephone : F.J. 4687

%
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ROTAX LIMITED
WILLESDEN JUNCTION
LONDON, N.W. |0
ENGLAND

Telephone : ELGAR 7777

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT
DORVAL, P.Q.
CANADA

Telephone : WALNUT 3435
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SUBJECT : Contactors
TYPES:

D.6301: 208volt3-phase400c.p.s. A.C.
- D.6302: 28 volt D.C.
*D.6303/1 : 2-pole load sharing contactor
D.6304: 2-pole rotor and load sharing
contactor
D.6305: 208 voltsingle phase 400 c.p.s.
A.C.
| D.6306: 208 volt single phase 400 c.p.s.
.‘ A.C.
DATA:
Weight : 11 oz.
Mounting : Four 2 B.A. holes whose centres form
a rectangle 2:500” by 1-375” in the
contactor base.
Desecription

All these contactors are of similar construction, differ-
ing only in their application and rating.

The main components consist of a moulded body in
which is fitted a hinged armature and contact assembly.
Provision is made for adjusting and locking the arma-
ture setting.

CURRENT RATINGS :

D.6301
*D.6303/1 } 10 amperes

. D.6304 10 amperes and 20 amperes

; D.6302 '
D.6305 | 30 amperes
D.6306

* Designed for use on Transformer-Rectifier
Unit U.0901 series

Continuously rated, the D.6301 contactor is for use
in a 208 volt, 3-phase, 400 cycle A.C. circuit.

Essentially the same component the D.6305 and D.6306
differ from the D.6302 only in terminal connections.
Rated at 30 amperes these single phase units are de-
signed for use in a 29 volt D.C. system.

Similar in construction to the D.6304, but incorporating
a special adjustment, the D.6303/1 is a 2-pole load
sharing contactor rated at 10 amperes in a D.C. circuit.

Designed for a special application, the D.6304 com-
prises a 2-pole rotor and load sharing contactor.

Terminals B and C are connected in parallel with
terminals L2 and L3 forming a 2-pole contactor rated
at 20 amperes.

The contacts between terminals A and L1 are rated at
10 amperes.

Contact arrangement on the D.6301 comprises three
pairs of nickel silver contacts, the fixed member being
connected by means of rigid connecting strips to
terminals L1, L2 and L3, and the moving contacts by
means of flexible copper braid to terminals A.B.C.

Operation of the contactors is by means of a bi-polar

" magnet fitted to the steel base screwed to the body

moulding,

Connections to the operating coils are brought out to
terminals CT and ‘ET mounted below the line ter-
minals, all of which are standard S.B.A.C. 19 ampere

type.

Line terminals are linked together on the D.6302,
D.6305 and D.6306, so differentiating them from the
D.6301 and D.6303/1; 29 volt coil supply being
employed on all but the D.6303/1 which is continuously
rated at 18 volts. B

** Information contained in this leaflet affecting safe operation and
maintenance has been verified and approved by the Air Registration

Board in accordance with Chapter A6-2 of British Civil Air-

APRIL 1953

worthiness Requirements. 10/8/53.”
PRICE ONE SHILLING A.R.B. Authority Ref. No. E.1745. REPRINTED AUGUST 1955
i
ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND TELEPHONE ELGAR 7777
LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAN HIGHWAY CHELTENHAM S.22 TELEPHONE XF 1381

LUCAS-ROTAX LIMITED TORONTO 13
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Periodic Inspection

Visual inspection of the contacts for signs of arcing and the leads for loose and poor connections should be
made regularly at 500 hours.

Ensure that copper braiding shows no signs of fraying and that no foreign matter exists inside the contactor.
Check security of mounting and inspect the moulding for cracks; evidence of same will necessitate the
removal of the unit from service.

Seal the four cover screws with shellac upon replacement.

Servicing

If test equipment is not available no attempt should be made to service the unit which should be removed

from the aircraft. The faulty equipment should be returned to our nearest Service Department where it
will be promptly dealt with by our Repair Organisation.

In cases where test equipment is available, apply for Rotax Service Leaflet No. S.L. 29, for full servicing details. .
For further information on the functioning, operation and maintenance

of Rotax equipment, enquiries should be addressed to :—

THE SERVICE DEPARTMENT
LUCAS-ROTAX (AUST.) PTY. LTD
NEPEAN HIGHWAY
CHELTENHAM, S. 22
VICTORIA

ROTAX LIMITED
HEMEL HEMPSTEAD
HERTFORDSHIRE
ENGLAND

LUCAS-ROTAX LIMITED
5595 ROYALMOUNT AVENUE
TOWN OF MOUNT ROYAL, P.Q-

CANADA
Telephone : XF 1381

Telephone : BOXMOOR 4444 Telephone : BY 6500-09

Technical enquiries should be addressed to:—

TECHNICAL SALES DEPARTMENT

ROTAX LIMITED - WILLESDEN JUNCTION « LONDON N.W.10 -

ENGLAND
ELGar 7777

.
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Amendment-D.6803 Contactor

The D.6803 contactor differs only from the D.6801/1
contactor inasmuch that it is fitted with main terminals
to suit 50 ampere Prenal cable lugs. The information
contained in Technical and Service Leaflets Nos. 30 is
therefore applicable to these later types except for a
variation in component parts. These variations are
quoted on an amendment slip attached to the Spare
Parts List.

D.6801 & 2 Technical Leaflet November, 1955

T EMFIA N {wme - -

s

WEIGHT: 9 Ib.

MOUNTING : Four -257” holes whose
centres form a rectangle 6-157"
by 4-187".

RATING : -30 kVA. 3-phase 208 volts
400 <.p.s.

¥ COIL OPERATING VOLTAGE :
29 volt d.c.

Deseription

Both these units are similarly constructed as 3-phase
change-over contactors, continuously rated at 30 kVA,
3-phase, 208 volt A.C., the solenoid operating on a
29 volt D.C. supply. Each contactor is suitable for
use on any 3-phase circuit within its rating.

The terminal arrangement in the D.6802 has been
modified for installation in transformer-rectifier units
similar to that designed by Rotax for the Handley Page
Hermes aircraft and is used in conjunction with a tap
change transformer, operated by a Frequency Sensitive
Unit, dependent upon the speed of the alternator.

connectors for the auxiliary contacts and the actuating
solenoid connections.

As previously stated, terminal connections on the
D.6802 have been modified to suit an individual re-
quirement ; two 4 B.A. terminals are provided for the
solenoid connections (there being no auxiliary con-
tacts) and nine 0-312” diameter terminals for the line
connections. v

Operation

When a supply is made to the solenoid the plunger is
attracted, operating the toggle-mechanism which
moves the contact carrier over to the change-over
position and at the same time operating an economy
switch which introduces the economy winding re-
ducing the current consumption from [-03 amps.

Built up-on a moulded base, the contactor consists .o 0-213 amp.

essentially of the contact assemblies, solenoid and
plunger and linkage assemblies. The whole is con-
tained in a light alloy cover which completely shrouds
the switch and incorporates flame traps. The con-
tacts are protected by moulded phase barriers screwed
to the base, arcing contacts being fitted to the change-
over contacts D, E, F, carrying the main line current.

Electrical connection to the D.680! contactor is made
by means of nine 64 ampere S.B.A.C. connectors for
the line terminals and a moulded terminal block,
centrally situated, carries twelve 7 ampere S.B.A.C.

Installation

Capable of being mounted with the centre line of the
contactor in any plane, the units operate satisfactorily
in air temperatures between +70°C. and — 70°C. in
altitudes up to 50,000 ft.

Four 0-257” mounting holes are provided in the
moulded base, the centres forming a rectangle 6-157”
by 4-187”, the height of the contactor to the highest
point of the cover is 4-890”.

‘ Information contained in this leaflet affecting safe operation and maintenance
has been verified and approved by the Air Registration Board in accordance

with Chapter A6-2 of British Civil Airworthiness Requirements. 27/10/53"
A.R.B. Authority Ref. No. D.6801 : E.1745
PRICE ONE SHILLING D.6802 : E.638 JULY 1953
4
Q
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LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET . MELBOURNE N.3 TELEPHONE F.J.4687

LUCAS-ROTAX LIMITED . TORONTO 13

Rotax Technical Leaflets TL 1 - 96 OCR

" CANADA . TELEPHONE OXFORD 9368
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Periodic Inspection in Service

The construction of the contactors is such that they
require little or no attention between overhauls.
However, the following visual
carried out with the periodic inspection of associated
equipment. ’

Inspect the moulding for signs of distortion or cracks.
Check that all terminals are secure and make good
electrical contact. If the unit is operating satisfac-
torily it is safe to assume that it is serviceable for
continued use. .

inspection may be -

Serviecing

If test equipment is not available no attempt should be
made to service or dismantle the unit. It should,
however, be replaced by a new one and the in-
operative equipment returned to our nearest Service
Department, where it will be promptly dealt with by
our Repair Organisation.

In cases where test equipment is available, apply for
Rotax Service Leaflet No. S.L.30 for full servicing
details.

For further information on the functioning, operation and maintenance of Rotax equipment,
enquiries should be addressed to :—

THE SERVICE DEPARTMENT »

LUCAS-ROTAX (AUST.) PTY. LTD
BOUVERIE STREET
MELBOURNE, N.3

AUSTRALIA

Telephone: F.J. 4687

i
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ROTAX LIMITED
WILLESDEN JUNCTION
LONDON, N.W. I0
ENGLAND

Telephone: ELGAR 7777

LUCAS-ROTAX LIMITED
MONTREAL AIRPORT
DORVAL, P.Q.
CANADA

Telephone : WALNUT 3435
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SUBJECT: Time Switches

TYPES: D.4902-1 D.4906
N D.4903-2 D.4907
) D.4904-1 D.4908
D.4905 D.4909
D.4910 D.4914
. D.4911 D.4915
‘ D.4912 D.4916
D.4913
® Dpara:
WEIGHT:  21b. 1l oz
RATING : 8 amperes.
MOUNTING : 3 holes -191” dia. in base.
Deseription

Each of the series of time switches manufactured by
Rotax has been designed to operate one or more cir-
cuits in a pre-determined sequence of time intervals.

The time switch contacts are mounted on blade
assemblies on opposite sides of a gear and cam mech-
anism, and movement of the contacts is effected by
small rollers on the blade assemblies which ride on the
cams as they revolve. Although two cams are in-
corporated in every switch, on some models, according
to the arrangement of the contact assemblies, only one
cam is used.

. Mounted above the gear and cam mechanism is a
spring return rotary solenoid. This provides the
drive for the gear train, a pawl on the armature
lever engaging with the brass ratchet wheel on the
main gear shaft to allow the free wheél action necessary
to load the return spring.

Connecting leads from the switches are brought out
to a terminal block which is screwed to the light alloy
switchbase and the whole mechanism is protected from
dirt and damage by a sealed cover which leaves only
the terminals and the three fixing holes in the base
exposed. .

Variations in the arrangement of the contact assemblies
of the switches are as follows :(—

D.4902-1 One double and one single contact
assembly.

D.4903-2 One double and one single contact
assembly. :

D.4904-1 Two double contact assemblies.

D.4905 One single contact assembly.

D.4906 One single and one double contact
assembly.

D.4907  One single contact assembly.

D.4908 One single contact assembly.

D.4909 One single contact assembly.

D.4910 Two double contact assemblies.

D.4911 One double and one single contact
assembly.

D.4912 Two double contact assemblies.

D.4913 Two single contact assemblies.

D.4914 One single and one double contact
assembly.

D.4915  Two single contact assemblies.

D.4916

One single contact assembly.

‘““ Information contained in this leaflet affecting safe operation and

maintenance has been verified and approved by the Air Registration

Board in accordance with Chapter A.6-2 of British Ci;il Air-

worthiness Requirements.

3/52.”
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Operation

»

On energising the solenoid from a 24 volt supply, the
armature is rotated against a spring. At the end of the
stroke, the pawl on the armature lever engages with
the next tooth on the brass ratchet wheel. On de-
energising the solenoid the time cycle commences and
the spring begins to return the armature to its original
position, thus setting the gear and cam mechanism
in motion. An escapement mechanism controls the
speed of return, 36 to 40 seconds, through the gear
train. During this time the contacts are opened and
closed according to the profile of the cams and arrange-
ment of the contact assemblies thus making or break-
ing the circuits to be controlled.

. Periodie¢ Inspection

These time switches are correctly adjusted and tested
before leaving the factory and should require little
attention in service provided they are not maltreated.
If a switch controls its associated equipment in the
desired manner, then it can be passed for further use.

A general visual inspection should be made period-
ically to ensure that there is no apparent physical
damage and that the terminals are clean and free from
any foreign matter.

The insulation resistance when measured at 250 volts
D.C. between each terminal and the frame, at room
temperature, should not be less than 20 megohms.

Servicing

If test equipment is not available no attempt should be made to service or dismantle the unit.

*

It should, hows

ever, be replaced by a new one and the inoperative equipment returned to our nearest Service Department,
where it will be promptly dealt with by our Repair Organisation.

In cases where test equipment is available, apply for Rotax Service Leaflet No. S.L.31 for full servicing details.

For further information on the functioning, operation, and maintenance of Rotax equipment, enquiries should

be addressed to :—

THE SERVICE DEPARTMENT . ’

ROTAX LIMITED
WILLESDEN JUNCTION
LONDON, N.W. I0
ENGLAND

Telephone : ELGAR 7777

Rotax Technical Leaflets TL 1 - 96 OCR
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Telephone : WALNUT 3435
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Starter Panels

u.1901, U.1902
U.1902A

SUBJECT :
TYPES:

DATA:

Supply voltage : 125 volts (U.1901)

112 volts (U.1902 and 2A)
30 seconds approximately.
Mounting : 4 holes 0-257” diameter
Weight : 26 Ib. approximately

Electrical connection: S.B.A.C. type terminal blocks

Time switch run :

Deseription .

These starter panels have been designed to control, by
means of solenoid switches, the starting cycle of gas
turbines. The panels provide a three-stage starting
cycle with overspeed cut-out and comprise a D.8428
time switch, three D.6106 relays (D.6107 on U.1901)
and one F.1711 overspeed relay (F.1711A on U.1902A).
Two resistors, a three-way heavy terminal block and
two five-way light terminal blocks are also included.
Reference to the diagram contained in this leaflet will
show dimensions of the panels.

Operation

Starting is effected in three stages to avoid the high
peak currents which would otherwise occur, due to the
heavy load put on the motor, by attempting to turn
the turbine from rest to full speed in less than thirty
seconds.

To initiate the starting cycle, an external hold-on
push button is depressed thereby connecting a 28 volt
positive supply (via terminal P.1) to one contact of the
overspeed relay (F.1711) and, through the first pair of
contacts in the time delay switch (D.8428), to the
energising coil of the first stage relay (D.6106).

The latter operates, connecting a heavy current supply
to the starter motor via the engaging resistor, the
coils of the overspeed relay and the limiting resistor.

The overspeed relay is thus energised, closing the
contacts and connecting the 28 volt supply (via ter-
minal P.2) to the coil of the push switch, holding the
latter in the closed position. At the same time, a
positive i$ fed to the winding relay of the time delay
switch and to the second and third pairs of contacts
in the same unit. A nominal three seconds is allowed
for this stage during which the starter engages with
the turbine.

After three seconds interval, the mechanism of the
time delay switch closes the second pair of contacts,
thus energising the second stage Felay (D.6106). The

contacts of this relay close, short circuiting the first
stage relay, the engaging resistor and the light duty
series winding of the overspeed relay. The latter
remains closed, however, by means of the current
flowing through the two heavy duty series turns of
the relay. The motor now runs at increased speed.

Eight seconds later, i.e., eleven seconds from the
commencement of the starting cycle, the mechanism
closes the third pair of contacts in the time delay
switch, thus energising the third stage relay (D.6106).
The limiting resistor is short circuited and full current
is applied, via the second stage relay, the two heavy
duty series turns of the overspeed relay and the third
stage relay, to the starter motor which will now
run at full speed.

When the turbine reaches self-sustaining speed, the
starter armature current decreases considerably and
when it has fallen to approximately 85 amperes, the
overspeed relay trips the whole circuit. The time
switch mechanism comes to rest with the first pair of
contacts closed and the circuit is then ready to com-
mence a further cycle.

If the engine fails to start, however, the time switch
mechanism will complete its run of approximately
thirty seconds, the second pair of contacts will open,
thus de-energising the second stage relay and breaking
the supply to the starter motor.

Installation

These panels are mounted in the vertical position, with
the resistance assembly uppermost, and secured
through holes in steel strips riveted to the base panel.
Reference to the parts list diagram will give the exact
location of these holes and will indicate the relative
positions of terminal blocks for external electrical
connections.

For further information on the installation of these

‘* Information contained in this leaflet affecting safe operation and maintenance has been verified and
approved by the Air Registration Board in accordance with Chapter A6-2 of British Civil Airworthiness

Requirements. 11/11/55."
A.R.B. Authority Ref. for U.1902 : Proteus 705

to this publication invalidate the approval statement unless issued by the manufacturers

with the concurrence of the Air Registration Board."
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Fig. 1 Practical wiring diagram

starter panels, reference should be made to the hand-
book issued by the manufacturers of the airframe to
which they are fitted.

Periodic Inspection

Periodically a panel should be given a thorough visual
inspection. All components should be clean and un-
damaged, and all terminals tight. The insulation of
leads must be in good condition and joints or con-
nections must be free from local hot spots. Frayed
and damaged leads will require renewal and where hot
spots are found, they should be cleaned and re-
assembled.

Using a 250 volt “ Megger,” check"the insulation
resistance between :(—
Terminal ‘4 and terminals ST, N, and the frame
Terminal ST and terminal N, and the frame
Terminal N and the frame.

The reading obtained, with the panel cold, must not
be less than 20 megohms.

Rotax Technical Leaflets TL 1 - 96 OCR

1000 Hour Overhaul

At every 1000 hours a panel should be removed
from its installation, dismantled and inspected. Parts
should be renewed where considered necessary and
the whole panel reassembled and tested before being
put back into service.

A panel is made up of several individual units which
can be easily removed so that dismantling should
present no difficulties. To dismantle the individual
items on the panel, reference should be made to the
various Technical and Service Leaflets which describe
them.

These leaflets are :(—

T.L. S.L.

D.8428 Time Switch 39 39
D.6106 and

D.6107 Solenoid Switch 17 20
F.1711 and

F.1711A  Overspeed Relay 37 37

The above leaflets also describe the inspections and
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tests required for the respective units. ltems not
covered by these Technical and Service Leaflets, re-
quire only a visual check to ensure good condition and
serviceability.

Cable ends, lugs and tags should be secure.  All leads
should be checked to ensure good condition and any
that are damaged or have low insulation resistance
must be renewed. Terminal blocks and other moulded
parts must also be renewed if they are cracked or
chipped. After the components have been checked
and tested satisfactorily, the panel should be re-
assembled and wired up as before. A final check

should be made to ensure correct wiring and that all |

connections have been securely made.

v

Testing

The panel should be mounted in the vertical position,
with the resistance assembly uppermost, and con-
nected to a 112 volt D.C. supply suitable for supplying
a load of 400 amperes, and to a 28 volt D.C. supply for
the operation of the solenoids.

Connections

Connect the positive of the 400 ampere supply to the
main positive terminal on the panel, using heavy
duty cable. Connect terminal ST in series with a
500 ampere range ammeter and a suitable loading
resistor, to the negative heavy current supply. (A
circuit link can be included to facilitate breaking the
load circuit).

Using a D.2210, or similar hold-on push switch, con-
nect the positive 28 volt supply to *“‘+” on the switch.

Connect switch terminal C to terminal P2 on the panel.
Connect switch terminal $1 to terminal P1 oh the panel.

Connect switch terminal C1 to terminal NEG on the
panel.

Connect terminal NEG on the panel to the negative
28 volt supply.

Tests
Short circuit the two terminals P1 and P2.

s

Press the push switch and check the satisfactory
operation of the auxiliaries. The heavy current cir-
cuit must remain open during this test.

Remove the short circuit. This test is to be repeated
at 18 volts and 29 volts, measured at the input ter-
minals to the panel. o

With both supplies on, and the load resistor suitably
set, gradually increase the current in the circuit until

A

1

Rotax Technical Leaflets TL 1 - 96 OCR

the D.2210 switch holds on and the overspeed relay
pulls in.

Repeat the cycle five times and check the following :—
The time from the beginning of the cycle to the end of
the engaging period should be between 2-5 and 3-5
seconds.

The time from the beginning of the cycle to the end of
the second stage should be between 10-5 and 11-5
seconds.

The time from the beginning of the cycle to the end of
the third stage should be between 29 and 31 seconds.

The engaging current required to start the cycle should
not exceed 25 amperes.

During the second and third stages, the current flowing
in the circuit should be controlled by the load resistor
to approximately 400 amperes. (To facilitate testing,
a low voltage supply may be used).

Operate the panel on a load set to give approximately
400 amperes in the final stage.

Allow the cycle to enter the third stage, then gradually
reduce the load until the overspeed relay trips.
Cut-off should be clearly defined between 80 and 95
amperes. This should be repeated three times. (To
facilitate testing, a low voltage supply may be used).

The voltage drop across the terminals of the magnetic
relays, when a current“of 200 amperes is flowing, must
not exceed 0-15 volt.

The voltage drop across the main terminals during the
final stage, with 200 amperes flowing, must naot exceed
0-3 volt.  With both supplies on and the load resistor
suitably set, operate the panel. As the end of the
cycle approaches, hold the push switch in manually
and continue to do so until the time switch re-engages
and the cycle is repeated. The current should fall to
zero before re-engagement occurs. This should be
repeated three times. :

Check for local hot spots at connections and joints.
If any exist, the connection or joint must be dismantled,
cleaned and reassembled, and the panel retested.

Using a 250 volt ‘ Megger,” check the insulation
resistance between :—

Terminal “4"" and terminals ST; N, and the frame.
Terminal ST and terminal N, and the frame.
Terminal N and the frame.

The reading obtained, with the panel cold, must not be
less than 20 megohms.
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11°125
11 625
11 000
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Part No.
12635/4S[3W
N.64913
NK.3825L
N.1380

1360

N.
NK.10013-L

N.96897
N.106494

N.106493
N.106496
FA711
FA711A
NK.927-L

NK.2226-A

8921/18

AGS.1582-A
NK.6822-F
NK.10166-F

N.106498
N.106499
N.106495

N.27431/4

NK.753-L
8921/6
N.64262

NK.10009-L

N.102314
N.102315
N.102316

N.102316/1
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Spare Parts List
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Name of Part

Combined Screw and Washer

Terminal Block
Screw

Spring Washer
Washer

Nut

Time Switch
Screw

Spring Washer
‘Washer
Connector

Resistance Unit Assy. (including
fixing nuts and washers)

Resistor Assy.
Connector
Connector
Screw

Spring Washer
Washer

Nut
Connector
Connector

Overspeed Relay (U.1901 & 2 only)
Overspeed Relay (U.1902A only)

Screw

Spring Washer
Washer

Nut

Screw

Spring Washer
Washer

Screw

Nut .
Connector
Connector
Connector

Terminal Block Assy.

Screw

Spring Washer
Washer

Nut

Panel Base Assy.
Panel Base
Fixing Strap
Fixing Strap

4 HOLES
6257 DIA
12 500

GEEE

Item
No.

20

21
22

23

24

25

N.106497
N.81401

NK.725-L
NK.733-L

N.113935
NK.2009-L
8921/1
N.20925
N.108750
NK.2053-L
8921/1
N.20925
NK.10005-L
N.101155

N.20925
NK.10005-L

N.62874
N.22213/2
N.60791/78
N.60791/125
N.60791/126
N.607911127
N.60791/131
N.60791/259
N.60791/424
N.60791/425
N.60791/426
N.60791/427
N.60791/428

wa\owwmmmcswsnww-w.hw-‘-ﬂdmmma«wwmo

SCWRNWANSaan®

Name of Part
Rivet
Tapped Pad
Rivet
Relay (U.1902 & 2A only)
Relay (U.1901 only)
Screw
Spring Washer
Washer
Nut
Connector
Terminal Block
Screw
Screw
Spring Washer
asher
Nut
Cover
Screw
Spring Washer
Washer
Support Stirrup
Screw
Spring Washer
Washer
Nut
Clip
Screw
Spring Washer
asher
Nut

Unipren 6 Blue Cable
Ferrule

Tag (4 B.A))

Yellow Helsyn Sleeve
Yellow Helsyn Sleeve (1)
Yellow Helsyn Sleeve (2)
Yellow Helsyn Sleeve (3)
Yellow Helsyn Sleeve (NEG)
Yellow Helsyn Sleeve (4)
Yellow Helsyn Sleeve (P1)
Yellow Helsyn Sleeve (2S)
Yellow Helsyn Sleeve (3S)
Yellow Helsyn Sleeve (P2)
Yellow Helsyn Sleeve (5)

Rotax Technical Leaflets TL 1 - 96 OCR

e et e ew—

g

Lot




Rotax Servicing Facilities

Any panel, or component on the panel, which cannot
be serviced satisfactorily by following the instructions
contained in this leaflet, should be renewed immediately
and the original returned to our nearest Service
Department or authorised service station, where it
will receive prompt attention by our Repair Organisa-
tion.

When ordering replacement parts, give complete
information, including part name and number, the
number of hours the part has been in operation and
the serial number of the unit for which the part is
required. This will facilitate prompt identification
and efficient service.

For further information on the functioning, operation and maintenance

of Rotax equipment, enquiries should be addressed to :—

THE SERVICE DEPARTMENT

LUCAS-ROTAX (AUST.) PTY. LTD
NEPEAN HIGHWAY
CHELTENHAM, S§.22

VICTORIA

Telephone : XF 1381

ROTAX LIMITED
HEMEL HEMPSTEAD
HERTFORDSHIRE
ENGLAND

Telephone : BOXMOOR 4444

LUCAS-ROTAX LIMITED
5595 ROYALMOUNT AVENUE
TOWN OF MOUNT ROYAL, P.Q.
CANADA

Telephone : BY 6500-09

Technical enquiries should be addressed to :—

TECHNICAL SALES DEPARTMENT

ROTAX LIMITED

WILLESDEN JUNCTION

LONDON N.W.10 ENGLAND

ELGar 7777

Rotax Technical Leaflets TL 1 - 96 OCR
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