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TECHNICAL 
LEAFLET 
N U M B E R 'l'.J_,, 1 

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 
Output Voltage: 200-300 volts 
Time Rating (secs.): 45 on, 45 off 
Weight: 2·8 lb. 
Electrical Connections: Two 2-pin sockets 

(A.M. Ref. 5Xf6374) 
Acceleration Grading: 1A 
Mounting: Four 0·191 in. dia. holes, the 

centres of which form a rect­
angle 4·687 ins. x 3·312 ins. 

Description 
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 l;~ort .c[rt:"uited 
through the booster coil windings. Th'e 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 (0·4,uF) and 
the other fort he secondary contacts (0·1 ,uF). 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. 

r! ~ 

Eleetrieal Operation 
Basically, the LT. ,..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 
qutput is fed to the magneto coil where it is again 
st~pped up to the working voltage of a magneto and 
fed. to the sparking plugs by the normal magNeto 
distributor system. 

w~l!!l the primary circuit is energised the armature 
is at£i;acted towards the core thus closing the secondary 
contacts. Further movement of the armature causes 
it to' ·depress the trembler thereby breaking the 
prima~ circuit. The resultant collapse ofthe primary 
~ur.rent induces a voltage in the secondary windings, , 

~a:nd also allows the armature and trembler to move 
batk 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. 

Set·vieing -¥ 
If test equipment is not available, no attempt should 
be made to service the unit. lt should be replaced by 
a new one and the faulty equipment returned to Rotax 
Limi~ed, wh:re .it ~j)l be promptly dealt with oy our 
repa1r orgamsat1on.l' 

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

"This Leaflet is approved by'1"the Air Registration Board. 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 

.. ' 
ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W.10 ENGLAND TELEPHONE ELGAR 7777 

LUCAS·ROTAX (AUSTRALIA) PTY. LTD JOYNTON AVENUE ZETLAND N.S.W. TELEPHONE FF.2241 

LUCAS·ROTAX LIMITED TORONTO 13 ONTARIO CANADA TELEPHONE PLYMOUTH 5-4171 

f' 

. -
·-· ·-----~------· 
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L.T. BOOSTER COIL 

For further information on the functioning, operation and maintenance 

of Rotax equipment, enquiries should be addressed to :-

LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

Telephone: ··~YDNEY FF.2241 

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 

Technical enquiries should be addressed to:-
f; 

t 

ROTAX LIMITED 

TECHNICAL SALES DEPARTMENT 

WILLESDEN JUNCTION · LONDON N.W.10 • ENGLAND 

Telephone : EL;Par m7 

. .. 
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SUBJ~CT: High Tension Booster Coils 

' TYPE : N I KA and N I KB 

Description 
The NI KA H.T. booster coil is wound for 12-
volt aircraft circuits and the NI KB for 24-vqlt 
circuits, otherwise these two types are similar 
in every other respect. 
The units consist of a primary and secondary 
winding wound on a soft iron core which is 
supported by a bakelite moulding. On one end 
of the moulding are mounted two contacts, 
which are connected in the primary circuit. 
One contact is attached to the end of an adjust­
i-ng screw and' the other is fixed to the end of a 
flat leaf spring. The contacts are operated by 
means of a trembler to which is attached a small 
circular soft iron armature. 
One end of the secondary winding is brought 
out to a terminal in a moulded shroud in the 
top of the body moulding and the other end 
is earthed. 
On one side of the moulding is mounted a con­
denser connected across the primary contacts. 
In earlier models of these booster coils the con­
denser was composed of alternate tin foil and 
mica plates enclosed in a " stabilite " moulding. 
The latest models, however, are fitted with 
tubular metal condensers containing two strips 
of tin foil and two strips of waxed paper, wound 
into a tight cylindrical roll. One tin foil strip 
is connected to a central electrode at the end of 
the condenser, and the other strip is connected 
to the . metal case. 
The whole unit is enclosed in a fully screened 
metal case to which the secondary windings are 
earthed. Suitable unions are supplied for the 
H.T. and LT. external connections. 

Eleeti•ieal Operation 
The electrical operation of these coils is similar 
to a simple induction coil. When the current 
is passed through the coil the iron core is 
energised and attracts the soft iron armature 
thereby actuating the trembler and opening the 
primary contacts. The current then collapses 
and the armature moves away from the coil 
core, the contacts close, the current builds 
up again and the cycle is repeated at a rate of 11 

TECHNICAL 

L E A F L E T 

N U M B E R T. L. 2 

approximately 200-300 cycles per second. The 
result of building up and collapse of voltage in 
the primary windings induces a voltage in the 
secondary windings of the coil and this is wound 
with a sufficient ratio of turns to produce 
approximately 12 KV. 
This voltage is fed to the hand starter electrode 
of the magneto and thence to the trailing 
electrode of the distributor rotor. lt is then 
distributed to the various spark plugs as the 
distributor rotor rotates. The magneto trailing 
electrode is retarded approximately 30° to pro­
vide the correct~starting conditions. ,. 

·~ }, 

Installation ° 
The booster coil is usu~lly mounteg on the 
forward side of the engme bulkhead, and as 
near as possible to the starboard magneto, 
to which it is connected. No booster coil is 
connected to the port magneto. 
Screened LT. and 'H.T. connections must be .,. 
used if elimination of radio interference is 
desired. 
The following are particulars of the installation 
of this booster coil in a Bristol Hercules Power 
Unit, and is typical of most installations. These, 
or similar cables to suit other installations, can 
be supplied by our Harness factory. 
LT. connections are made from the booster 
coil to the main junction box by means of Rotax 
cable N. 62167 which comprises two unisheath­
met 7 cables fitted with two pin type ter­
minals at one end which are inserted in the 
booster coil LT. sockets. The pins are secured 
by two screws which are accessible through a 
small swivel panel in the end of the coil casing. 

·Union nuts are also fitted for complete.screening. 
The other end of this cable is fitted with a plug 
type connector and union nut for·connection to 
the main junction box. 
lt is sometimes dJsirable to incorporate an 
isolating spark gap between the magneto and 
booster coils and connection is made from this 
to the magneto and booster coil by means of 
Rotax H.T. cables N.62165 and N.62164 
respectively. These are fitted with appropriate 
connections and unions and are fully screened. 

FEBRUARY, /949 

R 0 T A X L I M I T E 0 o W I L L E S 0 E- N J U N C T I 0 N o L 0 N D 0 N N. W .I 0 
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Servicing 
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. 

WILLESDEN 

Address all enquiries to :­

TECHNICAL SALES 

D E P A R T M E N T 

ROTA X 
L M T E D 

UNCTION LONDON 

TELEPHONE ELGAR 7777 

r 7 

N.W.IO 
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SUBJECT : Generators; ISO watt, 
330 watt and 500 watt 
output. 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T. L. 3 

TYPE: 8.180 I to 8.1806 and 8.1809 to 8.1820 inclusive. 

DATA: See overleaf. 

Description 
This leaflet supersedes the existing leaflet T.L.3, dated 
May 1950, and is extended to cover the present 
range of Type B.IBOO 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 outputfweight 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 i-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. 

The size of the shallow splines on the B.IBO I to 06 
and B.l809 to 12 inclusive, is 0·625" nominal diam­
eter, to B.S. 46, Part 2, Table XIII U.Q. Fit. The 
size of the shallow splines on the B.l813 to B.l820 
inclusive is 0·625 in. nominal diameter, to B.S. A:2o, 
Table No. 4 close sliding fit. 

Oil seals 
Generators B.l813 to B.l820 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. 

.!i, 
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. 9/6/52." 

REVISED FEBRUARY 1952 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N..W. 10 ENGLAND • TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUYERIE STREET MELBOURNE N. 3 

CANA[)A 

TELEPHONE F.J.4867 

TELEPHON~ OXFORD 9368 LUCAS-ROTAX LIMITED TORONTO 13 

,.......,..-. ~~--------- -----
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Voltage ( regu fated) 
Maximum continuous output 

Overload capacity for 5 m ins. 

Overload capacity for 10 mins. 

Overload capacity for 30 m ins. 

Cooling 

Electrical connection 

Regulator and cut-out 

Speed range 

Weight 

Mounting 
Moment of armature inertia 

'if' ' 
Torque required io· drive arma­

ture at full load at 5,000 r.p.m. 

Clockwise rotation 

Anti-clockwise rotation 

DATA 
8.1803, 8.1804, 8.1809, 8.1805, 8.1806, 8.1811 8.1801, 8.1802, 

8.1813,!1' 8.1814 
14 volts. 

8.1810, 8.1815 & 8.1816 8.1812, 8.1817 & 8.1818 8.1819 & 8.1820 

23 amps. 

40% 

30% 

20% 
Blast cooled with a 

pressure drop 
across the gen­

erator equal to a 
3·5" head of water 

Terminal 

F.0511 

3,500-7,000 
r:.'p.m. 

11 lb.4 oz. 

28 volts. 

17·5 amps. 

40% 

30% 

20% 
Blast cooled with a 

pressure drop 
across the gen­

erator equal to a 
4·5" head of water 

Terminal 

F.0406 

4,300-7,000 
r.p.m. 

11 lb. 4 oz. 

28 volts. 

5·5 amps. 

40% 

30% 

20% 
Fan 

Terminal 

F.0405 

3,300-7,000 
r.p.m. 

11 lb. 4 oz. 
Four ·265" diameter holes on a pitch circle diameter of 4" 

14 volts. 

10·5 amps. 

40% 
30% 

20% 
Fan 

Terminal 

F.0407 

3,000-7,000 
r.p.m. 

11 lb. 4 oz. 

·007 lb.ft.2 ·007 lb.ft.2 ·007 lb.ft.2 ·007 lb.ft.2 

0·85 lb.ft. 1·15 lb.ft. 0·5 lb.ft. 0·5 lb.ft. 
B.l801, B.l803, B.l805, B.l809, B.l811, B.l813, B.l815, B.l817 and B.l819 
B.l802, B.l804, B.l806, B.l810, B.l812, B.l814, B.l816, B.l818 and B.l820 

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.C. 4. 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7777 

Address all enquiries to :-

THE SERVICE DEPARTMENT 

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

AUSTRALIA 

Telephone: F.J. 4867 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

•• ... 

.·· 
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L E A F L E T 

N U M B E R T .L. 4 

SUBJECT: Solenoid Operated Locking Plunger 

Tl.!JIE: D. 380 I. 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 

two-way terminal block, moun~ed 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 suspenqed 
between the two housings and the coil, with a 
light spring loading at the rear end. 

~ 

Operation 
When the coil is energised the rvagnetic pull 

• ~ t 
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. 

Servie.ing 
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 

D E P A R T M E N T 

ROTA X 
L M T E D 

WILL.ESDEN. JUNCTION LONDON 

TELEPHONE ELGAR 7777 

N.W. 10 

R 0 T A X L I M I T E D o W I L L E S D E N J U N C T I 0 N e L 0 N D 0 N N • W. I 0 
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SUBJECT: Hand Operated Pump. 

TYPE: M. 2601. 

Deseri1•tion 
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.Il28 PUMP. A.M. REF. No. 
27Ffl870. 

The Adaptor and accessories are comprised of 
the following parts :-

Part 
Nomenclature. No. Number 
ADAPTOR I N.83286 
FLANGE N.83284 
DISTANCE PIECES 3 N.83285 
CSK. SCREWS 3 NK.4017-L 
HEX. HD. SCREWS 3 NK.I717L 
SPRING WASHERS 3 8921-6 

Simple in constru~tion 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. 

'~ 
ROTAX LIM TED ~ WILLESDEN 

lil1]) o1r a x it& ; ' i~~~ 
T E c H N I c l-.. 

I E A F L E l. 

NLJMEcP "f.JL. 

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 .. It is, 
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 fag 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 
fllay 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. 

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. 

l 

T 

:; 

JUNCTION o LONDON N: yY!. 10 

l ---- -r-
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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. 

Servicing 
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 R.otax Limited, where it will be 
promptly dealt with by our repair organisation. 

In cases where test equipment is available. apply for R.otax Service Leaflet No: S.L. 8 for full 
servicing details. 

WILLESDEN 

Address all enquiries to :-

TECHNICAL SALES 

D E P A R T M E N T 

ROTA X 
L M T E D 

jUNCTION LONDON 

TELEPHONE ELGAR 7777 

N.W.I 0 
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/:C:: 

TECHNrCAL 

L E A F L E T 
NUMBER T.LG 

---\. ------------------------------------------------------------------------------------------------------

SUBJECT: Air Conditioning Control Valve Unit Electrically Operated. 

TYPE : M. 1502. 

The M. 1502 Air Conditioning Control Valve 
Unit is a 24 v. motor and gearbox assembly, 
which has been designed to operate the regu­
lator valves for the cabin heating system on the 
"Viking" aircraff. 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 contact 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 the other in the 
gear housing. 

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

sufficient to last the complete 'perio'd betwee'n 
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 I, 120 to I. 

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 1_. 

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. 

Set·vieing 
lt 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 with'in the shortest possible time. 

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

.\. 

Address all enquiries to :­

THE SERVICE 

D E P A R T M E N T 

ROTA X 
L I M I T E D 

WILLESDEN jUNCTION LONDON 
TELEPHONE ELGAR 7777 

I 

N.W.I 0 

ROTAX LIMITED o WILLESDEN JUNCTION e LONDON N.W.IO 
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ROTA X 
TECHNICAL 
L E A F L E T 
N U M B E R 'I'. l .... 7 

~·r-'----------------------------------------------------------------------------------------------------------
SUBJECT: Thermal Trip Switches 

TYPES: 0.5001, /lA, /2- 5 amperes 
0.5002, /lA, /2-10 amperes 
0.5003, j I A, /2- IS amperes 
0.5004, /lA, /2-20 amperes 
0.5005, /lA, /2-25 amperes ~-
0.5009, /lA, /2- I ampere 
0.5010, /lA, /2-2·5 amperes 

DATA: 
Weight: 
Mounting: 

Electrical Connection : 

3 oz. 
2 holes tapped 4 B.A. 
spaced at 1·812" centres. 
19 ampere, S.B.A.C. type 
socket. 

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 0.5009/etc. 
and 0.5010/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., 0.5001/1 A, 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 incorpo'rated 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 c,arry 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 :-

0.5001/etc. 4 ampere cables 
0.5002/etc. 7 ampere cables 
0.5003/etc. 19 ampere cables 
0.5004/etc. 19 ampere cables 
0.5005/etc. 37 ampere cables 
0.5009/etc. 4 ampere cables 
0.5010/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 
Requirements. 27/5/55." 

A.R.B. Authority Ref. Nos. 0.5001/etc. E.660 0.5002/etc. E.661 0.5003/etc. E.662 
0.5004/etc. E.663 0.5005 & /2 E.664 D.5005f1A E.993 

u Amendments to this leaflet invalidate the approval statement unless issued by the manufacturers 
with the concurrence of the Air Registration Board." REVISED FEBRUARY 1955 PRICE ONE SHILLING 

ROTAX LIMITED 1<. 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 CANADA TELEPHONE PLYMOUTH 5-4171 .. 
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41B.A. screws which locate in holes spaced at 1·812" 
c~ntres situated on the switch face. 

ln~tallation 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. 

Opet•ation 
Depression of the operating button moves a bowed 
steel_strip, pivoted at its ends and heavily spring loaded 
in Fh~ 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 wit~ 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. 

Periodic Inspection 
As the switch requires accurate setting in a constant 
tern peratu re -of 2S 0 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 checke"d" by pressing 
the operating button to close the circuit and passing 
the following current through the switch :-

D.S001fetc. 10 amperes 
D.S002fetc. 20 amperes 
D.S003fetc. 30 amperes 
D.S004fetc. 40 amperes 
D.SOOSfetc. SO amperes 
D.S009fetc. 2 amperes 
D.S010fetc. S 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.S001fetc. 4S to 7S seconds 
D.S002fetc. 4S to 7S seconds 
D.S003fetc. 4S to 7S seconds 
D.S004fetc. 30 to 4S seconds 
D.SOOSfetc. 30 to 4S seconds 
D.S009fetc. 4S to 60 seconds 
D.S010fetc. 40 to SO seconds 

Se1•viciug 
If test equipment is not available no attempt should be 
made to dismantle the switch. lt 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 :-

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

VICTORIA 

Telephone: XF 1381 

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 

Technical enquiries should be addressed to :­

TECHNICAL SALES DEPARTMENT 

ROTAX LIMITED • WILLESDEN JUNCTION • LONDON N.W.10 • ENGLAND 
ELGar 7777 
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TECHNICAL 
LEAFLET 

SUBJECT: Current Flow Indicator Relay 

TYPE: F. 1601 

NUMBER T.I ... 8 

In certain heavy duty circuits, such as starter 

and feath"Jring pump motor circuits, it has often 
been considered that a warning device· should be 

incorporated to indicate to the operator that 
a heavy load is• being imposed upon the battery. 

loop. Situated above the lo::>p ends is a small 
armature, pivoted about its centre, and spring. 

loaded at the end farthest away from the. loop.<:; 1 
r ~-: 

The aperture through which the cable passes is · 

Should the load remain upon the battery, 
unknown to the operator, it would be discharged 
to such an extent that essential circuits would 
not function when the generator was not 

generating. 

The relay has been designed to utilise the 

magnetic field created around a current carrying 
conductor for the purpose of closing a pair of 

contacts. 

A small soft iron loop is arranged to encircle the 
conductor, which is passed through the unit, 
and the field around that part of the conductor 
becomes concentrated across the ends of the 

! in. diameter and will receive quite easily 
:· Unistart I " cable. When a current of 40 to 
50 amperes is flowing through the cable the 
contacts will close and remain cbsed until the 
current falls to 30 amperes. 

The contacts are capable of carrying .I ampere 
and are internally connected to two 6 B.A. 
terminals at the top of the unit, over which is 

placed a bakelite cover. 

Each unit is assembled in a bakelite case, the 
overall dimensions of which are 2.4 in. high, 
1.75 in. wide and 1.1 in. deep. A reinforced 
bakelite flange, 1.75 in. square, in which are 
p'ositioned four 4 B.A. clearance holes is pro­

vided for mounting the unit. 

Servicing 
If testing equipment is not available no attempt should be made to service or dismantlz the unit. lt 
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. 

!n cases where test equipment is available apply for Rotax Service Leaflet No. S.L. 10 for full servicing 

details. 

Address all enquiries to :-

T H E SERVICE 
DEPARTMENT 

ROTA X 
L M T E D 

WILLESDEN JUNCTION LONDON N.W.IO 

TELEPHONE ELGAR 7777 

ROTAX LIMITED o WILLESDEN JUNCTION o LONDON N.W.IO 
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ROTAX 
TECHNICAL 

LEAFLET 

N U M B E R T.L. 9 

SUBJECT: Steward Call Relay 

TYPE: F. 1401 

In modern passenger aircraft it is necessary that 2.812 in. apart ·(centr~s) in the bakelised linen 
a simple method of calling the steward be _within base facilitates this. 
easy reach of the passenger. For this reason The relay can be used in conjunction with two·_, 
the Rotax Steward Call Relay, Type F.l401, has push button switches and a small wattage ;j 
been designed. indicating lamp. 
Each passeng'er position has its own relay. One push button is installed by the passenger 
However, these are approximately 2t in. long, and the other, with the call lamp, in the steward's 
It in. deep and I in. wide, and can therefore be quarters. 
installed in a junction box or behind a suitable Operation of the push button in the passenger's 
panel in the stewards' position, on which can be position momentarily energises one coil in the 
mounted the call lights and re-set buttons. relay and moves the armature, over the centre 
The relay comprises two coils, a yoke, armature line of the bowed toggle spring, into a position 
and contacts. The coils are mounted to the which closes the contacts in the·calllight circuit. 
yoke, which is so shaped that the pole faces of Before complying with the passenger's request 
the coils are presented at an angle of go to each the steward can extinguish the call light by 
other. operating the rb-set button. This button 
Pivoted between the coils is a copper-plated energises the second coil in the;-relay, returning 
armature which is mounted on a thin bowed the armature to its original position and breaking 
leaf toggle spring. This toggle spring is main- the call light circuit. 
tained in its bowed positjon by a further spring The relays operate from a 24-volt supply. 
(the main spring) mounthed directly above it. 

Although designed originally as the Steward 
At one side of the arm ture is mounted the Call Relay it can be used to operate any circuit 
moving contact. L through which the current does not exceed five 
Each unit is mounted by tl o screws or bolts and amperes. The coil operating current does not 
an arrangement of two .

1
44-in. diameter holes, exceed one ampere. 

I Ser,rieing_ 
1 

If testing equipment is ndt available no attempt should be made to service or dismantle the unit. lt 
should, however, be repl~ced by a new one and the inoperative equipment returned to Rotax Limited, 
where it will be promptly dealt with by our repair organisation. 

ROTA X 

in cases where test equipr1 ent is available apply for Rotax Service Leaflet No. S.L. 11 for full servicing 
details. 

Address all enquiries to:-

1 THE SERVICE 
DEPARTMENT 

I ROTA X 
W I L L El S D E N L J U N : T I 0 NT 

E D 

LONDON N.W. I 0 

l TELEPHONE ELGAR 7777 

I 

I 
I 

LIMITED I 
e1 W I L L E S D E N jUNCTION • LONDON N.W.IO 
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TECHNICAL 

L E A F L E T 
N U M B E R 'If .I.. I 0 

SUBJECT: 
TYPES: 

Push-in Solenoid Switches 

D. 2201 
D. 2202 
D. 2203 
D. 2204, A.M. Ref. SC/2016 
D. 2205 
D. 2206 
D. 2207 
D. 2208, A.M. Ref. SC/4018 
D. 2209 
D. 2211 
D. 2212 

DATA: 
OPERATING VOLTAGE: 12 Volts, D.2201 & 3 

CURRENT RATING: 

WEIGHT: 

Description 

24 Volts, D.2202, 4, 5, 6, 7, 8 & 9 
28 Volts, D.2211 & 12 

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

10 oz. 

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 machmed 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 
0.2201, 3, 11 and 12. Coil resistance of the types 
0.2201 and 0.2203 is 4·7-5·75 ohms and the minimum 

operating current 1·25 amperes. In the types 0.221 I 
and 0.2212, the winding has a resistance of22-27 ohms, 
with a minimum operating current of ·33 ampere. 
At the end of the housing opposite the mounting 
flange, the plunger, with a spring-loaded copper 
contact plate attached to Jt, 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 below. 
0.2201 & 0.2202 
4 holes ·193" diameter, equally spaced in a circular 
mounting flange. 
0.2203, 4 & 6 
4 holes ·193" diameter, equally spaced in a square 
mounting flange. 
0.2205, 7, 8, 9, 11 & 12 
2 holes ·193" diameter, 2·187" apart, in a six-sided 
mounting flange. 

Nominal operating voltages are as follows : 12v. for 
types 0.2201 & 0.2203; 24v. for types 0.2202, 4 to 9; 
28v. for types 0.221 I and 0.2212. The 5-ampere 
current rating is intermittent for all types with 
the exception of the 0.2206, 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 LONDON N.W.IO 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 OXFORQ 9368 

... ----- -----~-~-~~-
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Oper·ation 
D.2201-8 

As these switches are designed primarily for controlling 
the feathering operation of the de Havjlland 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.II 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 o 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 tht! 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. 

0.2211 & D.2212 

Since the solenoid coil of these switches is energised 
from its associated switchgear (terminals " C " and 
" C I " 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" SI "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 
"C I," 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. 

Ser,rieiug 
If test equipment is not available,· no attempt should be made to service or dismantle the switch. lt 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 A be addressed to :- ·' • 

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

AUSTRALIA 
Telephone : F.J. 4687 

THE SERVICE DEPARTMENT 
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: Pressure Switch 

TYPES: 
0.2303/1 A.M. Stores Ref. 5Cf2017 
0.2305/1 A.M. Stores Ref. 5Cf3153 
0.2306/1 A.M. Stores Ref. 5Cf4445 
0.2307 /I 
0.2308/2 
0.2309/1 
0.2310/1 A. M. Stores Ref. 5Cf4516 

DATAl\: 
MOUNTING: Four 2 B.A. bolts on a 

1.312" P.C.O. 
OPERATING VOLTAGE: 24 volts 
WEIGHT: 6.5 ounces 

Des~ription 
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 
0.2304 switch is now superseded, and should be 
replaced by the 0.2307 I 1 which is an improved 
modified version of the switch. 

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

0.2303/1 
0.2305/1 
0.2306/1 
0.2307/1 
0.2308/2 
0.2309/1 
0.2310/1 

425-450 lb. per square inch 
500-520 lb. per square inch 
190-210 lb. per square inch 
675-700 lb. per square inch 
250-275 lb. per square inch 
220-240 lb. per square inch 
350-370 lb. per square inch 

The construction of these switches" is essentially 
similar. The housing which is of light 2lloy. 
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 

TECHNICAL 
L E A F L E T 
N U M B E R T .L. I 1 

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

In the 0.2303/1 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 lb. per square inch, the plunger 
will lift the contact plate and so break the 
switcf:J 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 0.2303/1, was used for engine oil pressure 
acts as a drain, to prevent, in the event of oil 
p.3ssing the plunger, a counter-balancing pressure 
to the boosted oil pressure being formed. 

The, contacts are normally required to break a 
maxfmum 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 2.7"; the width is 1.4". Weight of the unit is 
6-i 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 LONDON N.W..lO • 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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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". The mating 
surface and a gasket form an oil tight seal 

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. lt 
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. 

In cases where test equipment is available, apply for Rotax Service Leaflet No. S.L.13 for full servicing 
details. For further information on the functioning, operation and maintenance of Rotax equipment, 
enquiries should be addressed to:-

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

AUSTRALIA 
Telephone: F.J. 4687 

,. 

THE SERVICE DEPARTMENT 

ROTAX LtMITED 
WILLESDEN JUNCTION 

LONDON, N.W.IO 
ENGLAND 

Telephone: ELGAR 7777 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

-------~ 
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ROTA X 

TECHNICAL 

L E A F l E T 
NUMBER T.L. 12 

SUBJE~T: Single Acting Solenoid Switch 

TYPE: 0.0205 12v 
0.0208 12v 
0.0209 24v 
0.0210 12v 
0.0213 24v 

A.M. Stores Ref. 5Cf858 
A.M. Stores Ref. 5Cf860 
A. M. Stores Ref. 5Cfl 045 
A. M. Stores Ref. 5C/ 1572 

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 ISO amperes for the 15 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 Solen9id Switches see Technical Leaflet 
T.L.I3.) 

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. A second 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 1=ase 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. 

I 

The overall length and height is approximately 3~" and 
the total weight I lb. 6 ozs. 

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

Ohmic Time 
Code No. Coil Leads Resistance Rating 
D.0205 2 yellow 1.1 ohms± 10% 30 seconds 
D.0208 2 yellow 1.1 ohms± I 0% 30 seconds 
D.0210 I black I· yellow 3.0 ohms± 10% 15 minutes 
D.0209 2 black 13.3 ohms± !0% 15 minutes 
D.0213 I yellow I 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 ftr" 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 arniatu re 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. 

If test equipment is not available, no attempt should be made to service or dismantle the unit. lt 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 NR; S.L.I4 for full servicing details. 
t, 

WILLESDEN 

Address all enquiries to:­

T H E S E R ~V I C E 

D E P A R T M E N T 

ROTA X 
L M T E D 

UNCTION LONDON 

TELEPHONE ELGAR 7777 

N .W .I 0 

L!MfTED o WILLESDEN jUNCTIO-N c LONDON N. W. I 0 

,. 
i· r 

:--~ - ... -._--~-.-. ~-~~..,~~'7 ... """"-:-·~r 
• ~~ ~' :11 "~~·~ ..... :~..f "1-::, ~¥>;~\?:,.~10- j 

_·,,~ ~;~~~~;;~f.. ~~~ : 
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R®TAX 
TECHNICAL 
L E A F L E T 
N U M B E R 'I'. L. I :l 

SUBJECT: Double Acting Solenoid Switch 

TYPES: 0.2703, D.2704 and D.2709 

»~"-TA: 
Nominal Voltage : 

Current Rating : 
Time Rating: 
Maximum Altitude : 
Electrical Connections : 

A.M. Ref.: 

0.2703 24 volts 
0.2704 12 volts 
0.2709 24 volts 
300 amperes 
30 seconds 
50,000 feet 
Coil, two 3 B.A. terminals 
Main, four 15/' B.S.F. 

terminals. 
0.2703 sew /1712 
0.2704 SCW/2018 

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. lt 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 

0.2703 2 red 4·5 to 5 ohms 30 seconds 
0.2704 2 yellow 1·0 to 1·2 ohms 30 seconds 
0.2709 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 
C}nd 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 moul)ting 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 coil, the ends of which 
~re seqJred 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 qf. rest it is arranged for the two heavy 
duty contacts -rn. the small housing to be short cir­
cuited, whilst the four contacts in the main housing are 
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 LONDON N.W. 10 ENGLAND TELEPHONE ELGAR 7777 
LUCAS-ROTAX (ALJSTRALIA) PTY. LTD JOYNTON AVENUE ZETLANb N.S.W. TELEPHONE FF.2241 
LUCAS-ROTAX LIMITED TORONTO 13 ONTARIO CANA~A TELEPHONE PLYMOUTH 5-4171 
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; 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 
: conical spring behind the contact plate so that the 
1 contact plate lies evenly across, and in good contact 
; with, the contacts. lt should be noted here that the 
contact faces of the auxiliary contacts are spring loaded. 

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 

1 at that moment returning to its normal position, 
:thereby retaining the contact plate in the closed posi­
: tion. By the time the castellated nut on the end of the 
~armature 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 

1 rapid break. 
I 

:When the coil is de-e.nergised the reverse action takes 
place. Both the contact plates cannot be in circuit 
with the contacts at the same time during the cy~le 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 St'' long and 3t'' high 
with a total weight of 1 lb. 13 oz. 

Electrical connections to the coil are made by two 3 B.A. 
terminals; for the heavy duty cable connections there 
are four 15/' 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. lt 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:-

LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

Telephone : SYDNEY FF.2241 

THE SERVICE DEPARTMENT 

ROTAX LIMITED 
HEMEL HEMPSTEAD 

HERTFORDSHIRE 
ENGLAND 

Telephone : BOXMOOR 4444 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUN:T AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

Technical enquiries should be addressed to:­
~;,1:. 

TECHNICAL SALES DEPARTMENT 

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

Telephone : ELGar 7777 

,· ----- ----~-
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ROT.t:l T 

T E c H N I c A L 
L E A F L E T 
NUMBER T.L. 14 

SUBJECT: Solenoid Switch 

TYPE: 0.480 I 24v A. M. Stores Ref. SC/4080 

Description 
The 0.480 I 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 9fthe 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 solenoid. 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. 

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

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 Rotak 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.I6 for full servicing details. 4:-:'/· 

Address all enquiries to :­

THE SERVICE 
D E P A R T M E N T 

ROTA X 
L M I T E D 

WILLESDEN jUNCTION LONDON 
TELEPHONE ELGAR 7777 

N. W. I 0 

R.OTAX LIMITED 0 WILLESDEN JUNCTJO,N o LONDON N.W.IO 
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SUBJEt)T: 24 Volt Anti-leer Pump 

TYPE: M.liOI 

DATA: 
OPERATING VOLTAGE: 
CURRENT AT NORMAL 

DELIVERY: 
DELIVERY AT SUCTION 

OF }-5 ins. Hg: 
ELECTRICAL CONNECTION : 
FLUID CONNECTION: 
WEIGHT: 
MOUNTING: 

Description 

24v. D.C. 
1.75 amps. 

190 c.c. each port per 
minute. 
Plug & socket Type Z2fOJOJO. 
Three t" B.S.P. ports. 
6 lb. 
Three .261" diameter 
holes in base bracket. 

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 lb.jsq. in. with an inlet suction 
of from 2 to 5 in. Hg. at maximum current draw of 
1·75 amperes. 

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 

. oaccess 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 formed integrally 
with the housing. A cover plate, bolted to the end­
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. 

. 

:ECHNICAL 
L· E A F L E T 

N U M B E R T.L e => 

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 hpusing, 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
gages in a slot 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.gear 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. 25/10/5 1." 

NOVEMBER, 1952 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD. 

LONDON N.W. 10 

BOUVERIE STREET 

ENGLAND 

MELBOURNE N. 3 

LUCAS-ROTAX LIMITED TORONTO J3 CANADA 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

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 fluic;l. 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 oft" B.S.P. 
unions and the connection to the aircraft electrical 
system by a 2-pin plug and socket connection A.M. 
Type Z2JO/OJO. 

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.II02. 

Ofte.-ation 
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. 

Se.-vieing 
Full information regarding overhaul and testing of 
the M.ll 0 I Anti-icer Pump is given iil Service Leaflet 
No. S.L. 18. Any unit which ca~not 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.J. 4687 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W.IO 
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: 
iJ 

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

WEIGHT: I lb. 5 oz. 

Description 
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 

ROTA X 
T E, C H N I C A L 
LEAFLET 
N U M B E R 'I'.L. H; 

!nstallation 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 line between the 
pressure relief valve and the air pump, and vertically 
to the aircraft flying position. 

Connect the oil drain to the crankcase, ~xhaust, 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. 

::-. 
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. 

PRICE ONE SHILLING 

" Information contained in this leaflet affecting safe operation and 
maintenance has been verified and approved by the Air Registra .. 
tion Board in accordance with Chapter A 6-l of British Civil 
Airworthiness Requirements. 9/6/53." FEBRUARY 1953 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 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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Installation drawing 

Servicing 

lftest equipment is not available, no attempt should be 
made to service or dismantle the unit. lt should 
however be replaced by a new one and the inoperative 

equipment returned to our nearest Service Depart­
ment, where it will be promptly dealt with by our 
Repair Orgainisation. 

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

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

AUSTRALIA 

Telephone: F.J. 4687 

THE SERVICE DEPARTMENT • 
' 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7777 

. . . , 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

.r 
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Amendment-0.6108 Relay 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T .L. I 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. · gnetic Relay. 
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. 

0.6101-4 Technical Leaflet November, 1955 

-·:.. 

0.6104 

DATA: MOUNTING : ·2 holes ·234" dia. 
3·000" apart 

WEIGHT: 

RATING: 

3 lb. D6101, D6103 
3·25 lb. D6102, D6104 
90 sec. D6101, D6103 
Continuous D6102, D6104 

·, 

:»eset•itttiou 
In these units, the operating coil is energised from a 

, 24-29 v.o!t 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 112 volt 
circuits it is necessary for these units to be electrically 
protected or insulated from the aircraft structure. 

The unit, which .weighs 3 lb., consists of a solenoid 
assembly housed in. a ligbt-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

·ings is the provision of two arc shoots, formed in the 
vicinity of the contacts, which assist arc quenching 
by allowin9_,the arc to lengthen and thereby cool. 

Essential components comprising the Llnit 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. 25.3.52" 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LONDON N.W. 10 

BOUVERIE STREET 

MARCH 1952 

ENGLAND • TELEPHONE ELGAR 7777 

MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 



Rotax Technical Leaflets TL 1 - 96 OCR Page 42

bracket assembly, serves to maintain the body of the 
switch in position. An insulated contact ring, located 
on the spindle and secured by a barrel nut, comes 

against the spring-arm contact of the switch, when 
the plunger is drawn in, tc thereby open the contacts. 

Set•,rieing 
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 near.est Service Department 
where it will receive prompt attention from our Repair Organisation. 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7777 

Address all enquiries to:-

THE SERVICE DEPARTMENT 
LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 
MELBOURNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4867 

.. 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

----------·--~-
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. SUBJE~T: Twin Solenoid Actuator 

.TYPE: 0.3804 

Desct•iptiou 
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 lb., at 24 volts, over a travel of 0·25 in. The 
unit weighs 3 lb. 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. 

Routiue Test autl Inspection 
The solenoids should be energised from a 24 volt 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R '1'.1". 1~ 

supply although the' m'inimum vol~11ge 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 th~ 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 of0·25 in. 
Furthermore, the plunger should be free to rotate 
about its axis through any angl_e and on being released, 
after compression, it should return instantly to the 
fully extended position. 

Set•viciu•., 
~ 

Where adequate and ef\icient 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. 

i 

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 :­

THESERVICE 
D E P A R T M E N T 

ROTA X 
L I M T E D 

WILLESDEN JUNCTION LONDON 
TELEPHONE ELGAR 7777 

N. W. I 0 

DECEMBER 1950 

R 0 T A X L I M I T E D e W I L L E S D E N J U N C T I 0 N e L 0 N D 0 N N. W. I 0 

----- --------
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ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T.L. I 9 

SUBJECT: Magnetically Held-in Circuit Breaker. 

TYPE: 0.6401 

0.6402 

~eseription 
The 0.6401 is a single-pole, solenoid, multi-break switch, 
for use in 100 ampere, 120 volt O.C. circuits, incor­
porating thermal overload-protection and two aux.­
iliary switches. The solenoid is energised by a mini­
mum of 16 volts O.C.; the maximum permissible 
P.O. across the coil being 29 volts. The unit weighs 
8·5 lb. The 0.6402 is of similar construction but it 
does not include a thermal overload protection device. 

When the plunger is pulled in, the main conta!=tS 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 
O.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 O.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 O.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 O.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 s~lenoid 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 e WILLESDEN JUN<;TION e LONDON N.W.IO .., 

-,.~ ,_....,., ...-·---· .......... -- ->---·----..--:r-
~ ~1 
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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 ll)USt be 2.56 ohms± 7% at 20° C., and 65 ohms 
± 10% at 20° C. respe~tively. 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 voltag~ drop across 
them should not exceed 40 milliyolts. 

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

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 lntava 669 grease (D.T.D.577). 

Servicing .. 
In view of the importance 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 H E s E R V I c E 
D E p A R T M E N T 

B 0 T A X 
L M I T E D 

WILLESDEN J U N C T I O.N LONDON N. W. I 0 
TELEPHONE EL G A R 7777 

.. 

~ - --------- ----~ 
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TECHNICAL 
LEAFLET 
N U M B E R 'I' .L. 20 

;UBJECT: 28 volt, O.C., Magnetically Held-in Circuit Breaker 

fYPES: 0.650 I, 0.6502, 0.6503, 0.6504 

0.6505, 0.6506, 0.6506A, 0.6507 

DATA: 
' 0.6501-60 AMPERE, INCORPORATING THERMAL 

OVERLOAD PROTECTION PLUS AN AUXILIARY 
~ SWITCH NORMALLY CLOSED. 

-.... 0.6502-AS D.6501 BUT 90 AMPERE AND WITH e AUXILIARY SWITCH NORMALLY OPEN. 

0.6503-120 AMPERE, WITHOUT THERMAL OVER­
LOAD PROTECTION, BUT INCORPORATING AN 
AUXILIARY SWITCH NORMALLY CLOSED. e 0.6504-AS D.6502 BUT 120 AMPERE AND WITH 
AUXILIARY SWITCH NORMALLY CLOSED. 

0.6505-AS D.6504 BUT WITH AUXILIARY SWITCH 
NORMALLY OPEN. 
0.6506-6A-AS D.6504 BUT WITH No. I TERMINAL 
REAR ENTRY (D.6506) AND No. 2 TERMINAL 
REAR _ENTRY (D.6506A). 

0.6507-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 lb. 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. 

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 trl'p-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 scre·w 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 . 

.. l':lformation contained in this leaflet affecting safe operation and 
maintenance has been verified and approved by the Air Registratior) 
Board in accordance with Chapter A.6-2 of British Civil Air­
worthiness Requirements. 3/3/52." 

FEBRUARY 1952 

-t<. 
ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND TELEPHONE ELGAR 7777 

' LUCAS-ROTAX (AUSTRALIA) PTY. LTD B<::>UVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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Amendment-0.6508/1, 0.6548 & 0.6552 Circuit Breakers 

The 0.6508/1 circuit breaker is similar to the 0.6503 
.circuit breaker except that the auxiliary contacts ore 
normally open and that it is fully flame proofed. 
Type 0.6548 is similar to type 0.6508/1 but is fitted 
with de-ion grids and semi-elliptical silver-graphite 
contacts. 

TECHNICAL 
LEAFLET 
N U M B E R 'I'.L. 20 

Type 0.6552 is similar to type 0.6548 but is fitted in 
addition to the de-ion grids and semi-elliptical contacts, 
with main terminals to suit 100 ampere Prenol cable 
lugs. 

etically Held-in Circuit Breaker 

503, 0.6504 
The information contained in Technical Leaflet No. 20 
and Service Leaflet No. 23 is therefore applicable to 
these later types with th" exception of o variation in 
component port numbers. These variations ore quoted on 
on amendment slip cttoched to the Service Leaflet. 

0.6501-7 Technical Leaflet Ndverhber, 1955 

.MAL 
IARY 

0:6502 AS-rJ:-6SOIB0190AMPERE AND WITH 
AUXILIARY SWITCH NORMALLY OPEN. 

0.6503-120 AMPERE, WITHOUT THERMAL OVER­
LOAD PROTECTION, BUT INCORPORATING AN 
AUXILIARY SWITCH NORMALLY CLOSED. 

0.6504-AS D.6502 BUT 120 AMPERE AND WITH 
AUXILIARY SWITCH NORMALLY CLOSED. 

0.6505-AS D.6504 BUT WITH AUXILIARY SWITCH 
NORMALLY OPEN. 

0.6506---4A-AS D.6504 BUT WITH No. I TERMINAL 
REAR ENTRY (D.6506) AND No. 2 TERMINAL 
REAR ENTRY (D.6506A). 

0.6507-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 auxiiJary switch. 
Each unit weighs 3 lb. 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. 

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, ~y 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, tbere 
being no overload pro~ection ; 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-l of British Civil Aif .. 
worthiness Requirements. 3/3/52." 

'· 

FEBRUARY 1952 

'(,, 

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

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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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 purposes there are four ·187" d'iameter 
holes in the base. The hole centres form a rectangle 
3·687" by 2·590". ><.:; .. ~ 

.• 

Routine Test and Inspection .., 
The covers: ,sh9uld' be removed and the contacts 
examined at 25"0-hour jntelivals. If the contacts show 
signs of excessive bur.ning the unit sh'ould be removed 
for servicing or repl~cement. · 

After 2,00b hours, or before if ne$:i'ssary. the unit 
should be removed for examination .aod test. No 
attempt should be made to overhaul the unit without 
complete servicing instructions. Testing should in­
clude those operations detailed hereafter. 

The resista~ce 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+ 10%. 

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~ res through the closed auxiliary 
contacts and check that the voltage drop does not 
exceed I 00 millivolts . 

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

(I) All live pahs 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 lntava 
grease 669 (D.T.D.577). 

Serv;ieing 
In view of•tbe critical nature concerning the conditions under which these units must be adjusted, and the 
necessity. for·special tes!ing 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 a,nd maintenance of Rotax equipment, enquiries should 
be addressed ,to :7 

ROTAX LIMiTED' 

WILLESDEN JUNCTION 

LqNDON, N.W. 10 

ENGLAND 

Telephone : ELGAR 7777 

< • . · 
1 

.... 
THE· SERVICE DEPARTMENT. 
. .. 

. ' 

LUCAS-ROTAX AtJST. PTY. LTD 
BOUVERIE STREET 

MELBOURNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4867 

LUCAS·ROTAX liMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 

CANADA ,. 
Telephone: .WALNUT 3435 

• . ._ 
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' ,. 

l 

SUBJECT: Circuit Breakers 

TYPF.S: 0.6601 -0.6626 

DATA: 

Operating Coil Voltage : 
Magnetic Trip Coil Voltage : 
Current Rating : 

28 volts D.C. 
28 volts D.C. 
See table 

Mounting: 

Ele~trical Connection 

Four ·187" dia. holes 
whose centres form 
a rectangular. Sh(\pe 
3·687:' X 2·500". 

(Main terminals) : 
(Operating and Trip Coil 

S~e table • 

terminals) : 4 B.A. 
Weight : See table 
Operative Temperature Range: -65°C. to +50' C. 

Description 

.__ 

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.<;:. 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, de~ails 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 120 ~ " D.6612 200 Jr , 

D.6613 40 Manual, thermal and 
magnetic 

D.6614 80 
D.6615 120 
D.6616 200 , " Fron~ entry D.6617 160 Manual and thermal 
D.6618 160 No. 2 terminal, rear 

entry 

D.6619 60 

D.6620 120 
D.£>.621 • -120 
D.6622 160 
D.6623 60 
D.6624 50 

D.6625 80 

TECHNICAL 
L E A F L E T 
N U M B E R '1'. L. 21 

Manual, thermal and 
magnetic 

Manual and magnetic 
Manual only . 
Manual and magnetic 
Manual and thermal 
Manual, thermal and 

magnetic 

' . 

Front entry 

Front entry and to 
suit Prenal cable 
lugs · 

D.6626 .• 80 Manual and' thermal 

Each unit comprises a bakelite mounting plate assem­
bly to which is fitted the switching mechanism and 
terminals. The fo,rmer is compl~~ely shrouded with 
a bak,~lite cover secJ.!rzd~to the• mounting plate and 

·support plate by, three screws. ·This support plate 
forms part of the switch mechanism bracketry and 
carries the operating solenoid secured by four screws 

'and nuts. 

Where fitted, the D.6901 remote ~r.ip ·solenoid is 
mounted on top of the switch mechanism cover to 
which it is secured by two screws. 

Mounting of these un!ts is facilitated by four ·187" dia. 
holes whose fi~ing centres for>m a rectangular shape 
3·687" x 2·500", and installation may be effected in any 
desired position. ' ·""' 

- . 
Electrical connection for the o'perating and magnetic 
solenoids is by way of 4 B.A. terminals and the follow;?·. 
ing table gives the variations in main terminals:- '. ~ 

D.6601 \1 D.6605 D.6602 to 4 ) 

K~~~~ J: t" B.S.F. g:~~~~ ~~ ~2 f 
D.6619 D.6614'to 18 
D.6623 D.6620 to ~2. 

15/' B.S.F. 

g:~~~~ } ·312" B.S.J.,:_,, ·<~~~';[._ .. 
., . 

" Information contained in this leaflet affecting fafe operation and maintenance 

PRICE ONE SHILLING 
has been verified and approved by the Air Registration Bc:1rd in accordance ! 
with Chapter A6·2 of British Civil Airworthiness Requirements. 12.10.54." •REVISED JUNE 1954 

. 
ROTAX LIMITED • WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND T&l,EPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAN HIGHWAY CHELTENHAM S. 22 .TELEPHONE XF 1381 

LUCAS-ROTAX LIMITED TO~ONTO 13 CANADA TELEPHONE OXFORD 9368 

.· 
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Total weight of the units are:-

D.6601 to 4 t 
D.6609 to 12 
D.6617 
D.6618 j' 
D.6621 
D.6623 

Opet•atiou 

2 lb. 
4 oz. 

D.6605 to 8 ) 
D.6613 to 16 \ 
D.6619 r 
D.6620 
0.662~ 

21b. 
10 oz. 

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

The main contacts are ac_tu~ted .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 ho.me. When the plunger drops out 
the spring mounted contacts of the safety switch re­
close. 

r-·..__·-·-·-·--, 
'3 -, I 

• MANUAL TRIP BUTTON , 

I 
' 

I 
' 

+ 

I 

WARNING LAMP., I . 
!I 

r----
' 

. L. ___ - ·-·-·-j 
Fig. 1 \Viring .Diag••p.Jn fm· D.6601·4, 

U-12, 1?'. 18, 21, 23 and 26 

" A trip mechanism, 'incorporating a latch-plate, lev~r, 
and spring-loaded trip rod, will open the main con­
tacts when depressed. Remote operation. of the trip 

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 

·-·-·-·-·~ 

' I COIL 

~AFETY s;~~:--
WARNING LAMP • 1 

MANUAL 
TRIP BUTTON 

' 

I 
' 

I 
I 

I 
' 

.I 

~I BI·METAL 0 •• , 
1 • MAIN CONTACTS 2 , 

L. ________ j 
Fig, 2 l\riring DiagJ.•am for D.6605·8, 

13-16, 1U, 20, 22, 2'1 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 6f 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 . 

lloutiue Test and IUSJteetiou 
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. 
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The resistance of the operating coil, measured be­
tween terminals 4 and 3, should be 4·15 ohms± 10% 
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 JOO 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 ± 10% 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. • ~ 

Set•Vieing 
If test equipment is not avai.labl.e, no attempt should 
be made to service the unit. "lt should however, be 
replaced by a new one .and the faulty equipment 
returned to our nearest Service Department, or 
authorised service sto,J;iof1, where it will be promptly 
dealt with by our Repair Qrganjsation. 

In cases where test equipment is availabl!i!, apply for 
Rotax Servi'ce Leaflet No. S.L.21 for full servicing 
details. 

For further information on the functioning, operaJ;ion and maintenance 
of Rotax equipment, enquiries should be addressed to:-

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

VICTORIA 

Telephone: XF 1381 

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 

Technical enquiries should be addressed to:-

TECHNICAL SALES DEPARTMENT 

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

.. 
'. 

-. 

. . ~ 
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TECHNICAL 
L E A F L E T 
N U M B E R. '1'.1,. 2 2 

SUBJECT: Thermal Units, 3-phase A.C. and single line D.C. 

TYPES: 0.6200 Series 

DATA: 
Rating : See table below. 

Mounting : Base, two holes ·203" dia­
meter, spaced 1·625" apart. 

Weight: 10 oz. (All types except 
0.6249-57) 
8 oz. (0.6249-57) 

Description 
These units are produced in three main groups : 
3-phase, 208 volt A.C. units, single line 120 volt O.C. 
units, and single line 120 volt O.C. units having no 
auxiliary relay. AJLthe units-in the series are basically 
similar and each 9ne is used as a thermal protection 
device either in a 208 volt, 400 c.p.s. A.C. circuit or a 
120 volt single line O.C. circuit. The following table 
shows the rating etc., of each type :-

S.B.A.C. 
Group Code Nominal Terminal Connection 

Rating 
Socket Ferrule 

amperes amperes amperes 
A 0.6201 5 19 4 
A 0.6202 10 •·:' 19 7 
A 0.62.03 15 19 19 
A 0.6204 20 19 19 
A' 0.6206 30 37 37 
A 0.6207 40 37 37 
A 0.6208 50 37 37-64 
B 0.6209, 29 5 19 4 

.B' 0.6210, 30 10 19 7 
B 0.6211,31 15 19 19 
B 0.6211/1. 31/1 15 19 19 
B 0.6212,32 20 19 19 
B 0.6214,34 30 37 37 
B 0.621~. 35 35 37 3:7 • B 0.6216, 36 40 37 37 
B 0.6217, 37 50 . 37 37-64 
B 0.6219/1 20 19 19 
B 0.6241/1 16 19 19 
c 0.6249 5 19 4 
c D.6250 10 . 19 7 
c 0.6251 & 51/1 15 19 19 
c 0.6252 ,20 19 19 
c 0.6254 30 37 37 
c 0.6255 35 37 37 

'C 0.6256 40 37 37 
c 0.6257 50 37 37-64 
B 0.6264 30 37 37 

Group A : 3-phase, 208 v. 400 c.p.s. A.C. 
Group B: Single_·lin~. 120 v_, O.C. 
Group C,: Single line;. •120 v. O.C., less auxiliary 

. r:.elay. ·· ... 
3-Phase Units (see group A in table). 

; 

The three main load strip connection and bi-metal 
as~emblies a,~e positioned in a robust body moulding 
having ~te_n terminal positions, .s_ix for the 3-phase 
and fou·r ·for: tlie relay contact and cqil c;onnections. 
The 3-phase terf11inals are marked A and Ll, B and L2, 
C and L3 respectively, and the relay contact and coil 
terminals are marked,. CT and ET at one end of the 
moulding and S and Tat the opposite end. All socket 
assemblies and ferrules are standard S.B.A.C. types 

.. (see table for sizes). ·-
Each l:ii-m~tal carries a grubscrew set directly above a 
!lloulded trip bar which rest~ in res;ess~.s in the body 
moulding. Between the trip bar .ani:l' ~erminal S, 
which has a fixed contact on 'its ·connector, is a moving 
contact assembly. This contact assembly is screwed to 
the base and is connected by a lead assembly, via ter­
minal T, to the relay coil, forming part of the ar:mature 
and coil assembly, which is screwed to the base on the 
far side of the tr.i.P.: bar. . 

The fourth au~ili;ry ter.minal, marked CT, i~ con-
nected to a contact and backing strip which is secured r. 
to a shelf insicfe the body moulding, the conta~t being 
positioned directly above a contact carried on top of 
the armature; A lead assembly connects tbe arma-
ture to terminal'S (fixed contact·terminal). . ~ . ,. -'• 
Secured by two 6 B.A. countersuh.k. heaa screws, a 
protective cover is fitted flush wjth 1:fie top of the bo9y 
moulding. For installation purposes the ·281" thick 
base of the body moulding has two holes ·203" dia­
meter, spaced 1·625" apart. Th~.., unit w~igHt~ I 0 oz. . ~ - .. 

.:-u Information contained in this leaflet affecting safe operation and maintenince has .( 
been verified and approved by the Air Registration Board in accordanCe with ~ 
Chapter A.6-2 of British Civil Airworthiness Requirements. • 27/3/53." ~; ' REVISED FEBRUARY 1953 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W.IO 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 .. 

~~ ,. 
J• 

l 
~ 

~ 
1 

\ 
\ 
J 
1 
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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 0.6229 to 0.6237 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. 

Operation 
When normal current values flow through the con­
nection and bi-metal strips, the auxiliary circuit 
between CT and S is 11Jade 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.~ .• 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. 

Pet•iodic 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 
m~st be at least 20 megohms between the following 
pomts :-

(a) Those parts at 208 volts A..C. 
(b) Those parts at 120 volts D.C. 

Similarly, use a 250 volt " M egg er" to check between 
all parts at 29 volts D.C. The insulation resistance 
should be at least 20 megohms. 

Servicing 
Any U:nit .. w.hpse condition is at all doubtful should be 
replaced by a new on.e and the original returned to our 
nearest Service Department where it will receive 
prompt atte~tion 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 servicing and overhaul may 
be obtained on request of Rotax Service Leaflet No. 
S.L.22. • 

., 
For further information on the functioning, operation and maintenance 

of Rotax equipment, enquiries should be addressed to :-

LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 
MELBOURNE, N. 3 

AUSTRALIA 

Telephone: F.J. 4687 
llf<' 

THE SERVICE DEPARTMENT 

ROTAX LIMITED 
.WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone: ELGAR 7777 

LUCAS-ROTAX LIMITED 

MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA ' 

Telephone: WALNUT 3435 
\ 
·' 

.e 
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Amendment-0.6723 & 24 Contactors TECHNICAL 
LEAFLET 
N U M B E R 'l'.L. 2 3 

SUBJE(;1 

TYPES: 

The 0.6723 & 2 4 contactors differ only from the 
0.6703/2 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
fore applicable to these later types except for a vari­
ation in component part nu~tbers. These variations 
are quoted on an amendment si ip attached to the Service 
Leaflet. 

DATA: 

0.6707-4 Technical Leaflet 

U.ofUJ T -

0.6704* 

*Auxiliary Switch 
Normally Open 

tAuxiliary Switch 
Normally Closed • 

MAIN CONTACT RATING 
(0.6701 and 2): 20 amperes A.C. 

continuous 
40 amperes A.C. 

continuous 
(0.6703 and 4) : 

AUXILIARY CONTACT 
RATING: 

5 amperes O.C. 
continuous 

OPERATIVE TEMPERA­
TURE RANGE: -70°C. to + 50°C. 

MOUNTING: 

WEIGHT: 

Deset•iption 

4 holes ·189" dia: in 
base plate 

21b. 

These units are remote-controlled switches for use 
in 3-phase A.C. circuits, and each weighs 2 lb. S• 

The unit contains a solenoid assembly arranged so 
that:, when its coil is energised, the plunger will pull 
down three spring-loaded contact arms to make a 
positive connection in ea!=h phase line. 

The solenoid coil is tapped to form a closing coil and 
economy coil. A switch is arranged in circuit with 
the two coils so that, when the solenoid is first ener­
gised, a comparatively heavy current passes through 
the closing coil, which has a low resistance value, to 
provide maximum pull. Then as the air-gap is over­
come, the movemel')t of the plunger opens the switch 
and brings the economy coil into circuit. The current 

November, 7955 

flowing through the solepoid is then reduced, by 
reason of the higher coil resistance, to maintain the 
plunger in position. 

Maximum O.C. voltage across the operating coil is 
29 volts and the maximum permissible continuous 
current through the main contacts is 20 amperes on 
types 0.6701 and 0.6702, and 40 amperes on types 
0.6703 and 0.6704, at the design rating of 208 volts, 
400 c.p.s. 

An auxiliary switch is provided, in addition to the 
main contacts, and is designed to take a maximum 
continuous current of 5 amperes O.C. 

The solenoid assembly is housed in a metal casing 
secured to a mounting base. Terminal connections 

, and contacts are accommodated in a moulded casing 
formed in three sections to provide adequate insula­
tion between the contacts and terminals of each phase 
line. 

Routine Test and Inspection 
The covers should be removed and the conta<>ts 
examined at 250-hour intervals. If the contacts show 
signs of excessive burning, the unit should be removed 
for servicing or replacement. · 

After 1000 hours, or before if necessary, the unit 
should be removed for examination and test. No 
attempt should be made to 'overhaul the un.it without 
complete servicing instructions. Testing should in­
clude those operations detailed hereafter. 

PRICE ONE SHILLING 
~ 

" 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. 2/4/53." ·~ REVISED FEBRUARY 1953 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET 

ENGLAND 

MELBOURNE N. 3 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 

"~---~-•. +f ~·~-
'!... • ~~ l 

' . 
,.'~73;":. , ... "" 
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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± 2!% 

(2) Economy coil (both 
windings in series) : 76 ohms ± 5% 

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 
t 

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

AUSTRALIA 

Telephone: F.J. 4687 

of Rotax equipment, address all enquiries to :-

THE SERVICE DEPARTMENT 

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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ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T.L. 2-1 

SUBJE(;T: 200 Ampere Contactor and Differential Relay. 

TYPE: F.2201 

Description 
This unit is a battery-charging limiter and weighs 
3 lb. lt 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 B+. 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 
a reverse, or discharge, current of six amperes will 
re-open its contacts to thereby break the contactor 
coil circuit and allow the spring-loaded contactor to 
close. In the closed position, the contactor shorts 
out the external resistance and an unrestricted dis­
charge can take place from the battery through the 
mating contacts. 

The contactor comprises a cup-shaped housing, se­
cured to a support plate, which accommodates the 
stopped-solenoid assembly in such a manner that the 
spring-loaded plunger can move a contact arm to 
make and break the circuit to the battery. An air­
gap of ·002-·005 in. between the plunger end and 
stop, when the coil is energised, is obtained by means 
of shims placed between the stop and cup base. 
Similarly, the gap between the contacts is set to 
·093 + ·O I 0 in. by means of shims inserted under the 
support plate. The relay is arranged contiguously 
with the solenoid and comprises an armature assembled 
between the poles of a permanent magnet ; the field 
being suitably modified to allow current to flow 
through a single series coil to effect armature move­
ment. 

A contact face on the armature makes with a fixed 
contact in cir.cuit with the solenoid coil ; the series 
coil being designed to close the relay when a forward 
current of 50 amperes is flowing and to open it when 
a reverse current of 6 amperes is obtaining. 

The solenoid and relay assemblies are contained 
within a strong mouldeq casing offering easy access 
to the terminal connections marked G+, +. WL, 
Cl, B+, and R. 

Routine Test and Inspection 
The covers should be removed and the contacts 
examined at 250 hour intervals. If the contacts 
show signs of excessive burning, the unit should be 
removed for servicing or replacement. 

After 1000 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. 

The contactor coil resistance measured between the 
terminal connections WL and Cl, should be 75 ohrrts 
±5%. 
First apply 29 volts to the contactor coil terminals 
for a minimum period of ten minutes after which the 
contactor must close at a maximum of 18 volts and 
open at a minimum of 2 volts. 

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

Check that the drop across the terminals G+ and 
B+ does not excee'd lOO millivolts when a current of 
200 amperes is flowing through them. 

DECEMBER 1950 
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Ensure that the differential relay contacts close when 
a current of 45- 50 amperes is flowing from terminal 
G + to B+ and conversely that the contacts ope.n 
when a current of 3-5 amperes flows from B+ to G+. 

Insulation tests, using a 500 volt Megger tester,. 
must indicate not less than 20 megohms between the 
following points :- ' 

(I) G+ orB+ and frame. 
(2) G+ or B+ and terminals +, WL, or Cl. 
(3) G+ and B+. This test must be made with 

18 v~lts applied to the contactor coil. 

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

(I) Terminals +. WL, or Cl and frame. 
(2) Terminals + a11d 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 :-

(1) G+ orB+ and frame. 
(2) G+ orB+ and terminals +. WL, or Cl. 
(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 :­

(I) Term.inals +, 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. 

Servicing 
In view of the critical nature concerning the conditions under which the F.2201 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 
Repair Organisation. r. 

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 R V I c E 
D E p A R T M E N T 

R 0 T A X 
L I M I T E D 

W I L L .E S D E N JUNCTION LONDON N. W. I 0 
TELEPHONE E LGAR 7777 

>' 
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ROTAX 
TECHNICAL 
LEAFLET 
NUMBER T.L.25 

SUBJE~T: Frequency Sensitive Unit (240-280 c.p.s.) 

TYPE: F.2601 

Description 
This unit, which weighs 4 lb. 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 
motors from damage which might resu If 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 I gear ratio for the engine drive 
to the N.0301 type alternator. 

The unit is connected to the system by means of a 
SX/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 
7 and 8 whence it is conducted, via the tag board, 
to the primary of a step-down transformer which re­
duces the supply voltage from liS 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 0·1 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 current 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 

magneto motive 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 illustra,Fed in Fig. I, 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. 

Fig_ 1 

-------------, 

PARALLEL COIL SERIES COIL 

Two contacts of the polarised relay are used to make 
or break the circuit to two F.ISOS 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 
predominan,t and therefore the resulting field of 
flux causes the armature to be pulled over to contact 
11 thereby breaking the circuit to the ·F.I505 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 predominant 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 11 and the circuit to the fan motors 
remains broken. 

A 500 ohms potenti6meter is interposed between ~he 
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 I mfd. condenser connected 
across each of the two energising coils of the polarised 
relay. 

Routine Test and Inspection 
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. lt 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 should be 
effected in the following manner. · 

CURRENT IN PARALLEl CIRCUil 

Fig. 2 

CURRENT IN SERIES CIRCUIT 

2<0 "' FREQUENCY 

(I) 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 3 and 6to 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 110 volts. At 240 c.p.s. ±. 2 c.p.s., 
the two indicator lamps must light and remain 
so until280 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.l505 relays must be rapid in ·response and 
definite in applica~ion. 

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 I 00 megohms when 
tested with a 500 volt Megger tester. 

Servieing 
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:­

THE SERVICE 
DEPARTMENT 

@ ROTAX 
L M T E D 

WILLESDEN JUNCTION LONDON 
TELEPHONE ELGAR 7777 

N. W. I 0 

"-......... 
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1.'~ ROTAX 
TECHNICAL 
LEAFLET 

SUBJECJT: Neon Indicator Lamp 

TYPE: H.420 I 

DATA: 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. 5LJ648. 

Description 
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 termin.al 
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 

N U M B E R T. L. 2 6 

"#. 

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 if may be passed for 
further service. 

Should it become necessary to replace component 
parts, t~e 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 assembly, 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 Registration Board in accordance with Chapter A6 ... 2 
of British Civil Airworthiness Requirements. 28/3/55." 

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

u 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 LONDON N.W.10 ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. L TD NEPEAN HIGHWAY CHELTENHAM S. 22 TELEPHONE XF 1381 

LUCAS-ROT AX LIMITED TORONTO 13 CANADA TELEPHONE PLYMOUTH 5-4171 
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Item 
No. 
1 
2 

Part No. 
N.100984 
N.115243 

N.100976 
N.100986 
N.65401 
N.65402 
N.100980 
N.100981 
N.100982 

No. Off 
1 
1 

1 
1 

86 
86 

1 
1 
1 

Name of Part 
Lamp Hood 
Terminal Block, Transformer and 

Lampholder Assy. 
Terminal Block Moulding 
Coil Assy. 
"T" Laminations 
•• U " Laminations 
Lampholder 
Compression Washer 
Connection Strip to Lampholder 

Item 
No. Part No. 

N.100983 
3 N.76032/1 
4 8921/20 
5 NK.S26-D 
6 N.100978 
7 NK.S34-D 
8 N.100985 
9 N.100979 

10 N.100975 
11 N.27383 

No. Off 
1 
3 
3 
2 
1 
1 
1 
1 
1 
2 

Name of Part 
Connection Strip to Transformer 
Plain Washer 
Spring Washer 
Screw 
Cover Plate 
Screw 
Clamp Ring 
Lamp 
Lamp Body Moulding 
Combined Screw and Washer Assy. 

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

Open switch S2 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 sbpuld be not less than 
20 megohms. 

Fig. 1 l'est Circuit 

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. 

the indicator lamp flashes on each "make" or" break" 
of S1. 

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

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

VICTORIA 

Telephone: XF 1381 

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 

Technical enquiries should be addressed to:­

TECHNICAL SALES DEPARTMENT 
l 

ROTAX LIMITED . WILLESDEN JUNCTION . LONDON N.W.10 . ENGLAND 
ELGar 7m 

I 
\~ 
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' 
SUBJECT: Starter Panels 

T"VPES: U.OSOI/1, U.0802/I 
U.0803/l, U.0804 

DATA: 
SUPPLY VOLTAGE: 

TIME SWITCH RUN : 

MOUNTING: 

WEIGHT: 

ELECTRICAL 
CONNECTION : 

. . P.~ - ~ "' @ ~:\.X A M Ail? -'--~, 

TECHNICAL 
LEAFLET 
N U M B E R 'I'. L. 2 7 

24 volts. 

36 seconds approximately. 

4 holes ·187" diameter in base panel 
(U.0803/ I has 6 holes). 

11 lb. approximately. 

S.B.A.C. type terminal blocks 
(U.0804 has Canadian type). 

I DeseriJttion 

• 

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.l703 overspeed relay (F.I704 
on U.OBOI/1, i.e., similar to F.l703, but having no 
current diverter bar). A resistor, three-way heavy 

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 of them, the U.OBOI/1 being an alternative 
for the U.0618, the U.0802/ I for the U.0615, and the 
U.0803fl for the U.0618. The U.0804 has Canadian 
type terminal blocks but is otherwise as U.OBOI/1 and 
U.0802JI. U.0803 is equipped with a cover. 

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

PRICE ONE SHILLING 

,.Information contained in this leaflet affecting safe operation and mainte~ance 
has been verified and approved by the Air Registration Board in accordance 
with Chapter A6-2 of British Civil Airworthiness Requirements. 10/8/53" 

APRIL 1953 A.R.B. Authority Ref. No. E.2518 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 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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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 c1rcu1t 
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 ligpt will light up and 
<:ontinue to glow, until such time as the fuel tank boost 

, pump has built up sufficient pressure to cGJmmence 
the starting operation. · 

To initiate the starting cycle, the starter push-button 
should be presse·d for one second and then released. 
This energises the time switch. The tjme switch 
winds up and commenees its operation '!!most immed­
iately. 

Two to three seconds aft;,.er the switch commences its 
operation a pair of contacts close in the time switch 
and allows the overspeed relay and the magnetic relay 
(0.0213) 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 0.4801 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-150 amperes for 
U.080ljl and 4, ana 250 amperes for U.0802jl and 
3/1-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 0.4801. The heavy current supply to 
the series winding of the overspeed relay is cut off, 
causing the contacts to open. 

,.,. 

If the cycle is completed by the starter motor reaching 
the trip speed, the contacts of the overspe~d relay 
open, cutting off the supply to the magnetic relay 
0.480 I, 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 mdunted 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 I 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. lt 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 componen.ts should be clean and un­
damaged, and all terminaJs 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 ~50 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 llonr Ovet·ltaul 
At every I 000 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. 

t 
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Part~ list for U.OS03/l 

Item No. per Item No. per 
No. Part No. Name o(Part Unit No. Part No. Name of Part Unit 

I NK.713L Screw ~ 4 23 N.I05162 Box Assembly I 
2 8921/6 Washer 4 24 N.92037/l Cover Assembly I 
3 12635/4S/3W Terminal 5 25 N.97169 Cable Cleat I 
4 N.I06041 Terminal Tag 5 26 NK.518F Fixing Screw I 
5 N.64913 Terminal Block I 27 N.97211 Bolt I 
6 NK.3831L Fixing Screw 2 28 NK.IOISSF Philidas Nut I 
7 N.94440 Fixing Bolt 2 29 NK.I8205M Rivet 2 
8 N.l354 Washer 4 30 N.97166 Wiring Loom I 
9 D.0217 Magnetic Relay I 31 N.67709 Terminal Block I 

10 D.8404 Time Switch I 32 NK.723L Screw 2 
11 N.97168 Cable Cleat I 33 N.l358 Washer 2 
12 NK.S18F Fixink Screw Jz 2 34 N.96748 Connector I 
13 16936 Terminal Cover 2 35 N.96752 Resistor I 
14 N.I05161 Connector I 36 N.92265 Grommet I 
IS NK.6822F Screw 2 37 N.97211 Bolt I 
16 NK.IOI66F Philidas Nut 2 3e NK.IOI5SF Philidas Nut I 
17 0.4801 Magnetic Relay I 39 N.96750 Clamp I 
18 N.94440 Fixing Bolt 2 40 N.96754 Connector Asseffibly I 
19 N.l354 Washer 2 41 N.96756 Connector Assembly I 
20 F.l703 Overspeed Relay I 42 N.27431/2 Terminal Block Assembly I 
21 N.96747 Connector Assembly I 43 N.92266 Grommet I • 22 NK.929F Fixing Screw 2 44 AGS.245/25 Fixing Screw 2 

-- ---------------------------' 
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.. 4 FIXING HOLES 
·18/ DIA. 

Item 
No. Name of Part 
I Connector 
2 Philidas Nut 
3 Screw 
4 Terminal Block Assy. 

Connector 
6 Screw 
7 Washer 
8 Screw 
9 Terminal Block Assy. 

10 Cable Assembly 
11 Cable Assembly 
12 Cable Assembly 
13 Nut 
14 Screw 
IS Terminal Block 
16 Terminal Screw 
17 Terminal Tag 
IS Time Switch 
19 Plate Assembly 
20 Sleeve 

Parts list for U.OSOI/1, lJ.OS02/1 and lJ.OS04 

HEIGHT APPROX 13·000" CTRS 
4·000" 0/ALL 13·500" 0/ALL 

U.0801/l & U.0802/I U.0804 u.o8o 111 & u.o802fl U.0804 
No. per No. per Item No. per No. per Part No. Panel Part No. Panel No. Name of Part Part No. Panel Part No. Panel N.95676 I N. I 12063 I 21 Connector N.96210 I N.96210 I NK.IOI66F 2 NK.IOI66F 2 22 Screw NK.729L 4 NK.729L 4 NK.6822F 2 NK.6822F 2 23 Washer 8921{6 4 8921{6 4 N.27431/l AN.3436- I 0-2 24 Resistor Cover Assy. N.92019 I N.92019 I N.I05326 N. I 12064 25 Resistor Assembly N.92033 N.92033 AGS.245/25 2 AN.515-6R8 3 26 Connector N.95675 N.95675 N.l358 2 AN.961-6 4 27 Connector N.96209 N.96209 NK.723L 2 AN.515-4R7 4 28 Connector N.96219 N.96219 N.67709 I AN.3436-2-4 I 29 Solenoid Switch 0.0213 0.0213 N.96218/l N.JJ2065/I I 30 Terminal Cover 16936 4 16936 4 N.96218/2 N. I 12065/2 I 31 Fixing Bolt N.94440 4 N.94440 I N.96218/3 N. I 12065/3 I 32 Washer N.l354 4 N.l354 4 AGS.2001/A/I 2 AGS.2001/A/I 2 33 Base Assembly N.I05324 I N.JJ2068 I NK.3831/L 2 NK.3831/L 2 34 Wiring Loom N.96225 I N. I 12066 N.I0571 I I N.64913 I 35 Magnetic Relay 0.4801 0.4801 12635/4S/3W 5 I 2635/4S/3W 5 36 Screw N.94440 2 N.94440 2 N.I06041 N.I06041 37 Washer N.l354 2 N.l354 2 0.8404 0.8404 38 Overspeed Relay F.l704* I F.l703 105158 105158 39 Screw NK.929F 5 NK.929F 5 N.60791/7 N.60791/7 

* U.0802 has F.l703 

~~ 

~, ': 
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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. 

0.4801 Solenoid Switch 14 16 

0.0213 Solenoid Switch 12 14 
0.8404 Time Switch 39 39 
F.l703 and 

F.l704 Overspeed Relay 37 37 

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

Items 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 O.C. supply suit­
able for supplying a 400 ampere load, and a tapped 
24 volt O.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. 

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). 

Connect terminal P4 via a 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. If these are not 
used, an ammeter should be included to indicate 
current flow). 

Tests 
Operate the pa-iiel 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 
(0.0213) to the closing of the main relay (0.4801). 
This should be between I 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 
I 00 amperes. 

After approximately IS seconds of operation slowly 
reduce the load on the panel to trip the over.speed 
relay (F.I704 on U.080lfl and U.0803/I ; F.l703 on 
U.0802/I and U.0804). Tripping should occur at 140 
-160 amperes for F.l704 and 240-260 amperes for 
F.l703, 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. ,_, 

$;-
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Rot~x Ser,7ieing 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 Servic;:e De­
partment or authorised service station, where it will 
receive prompt attention by our Repair Organisation. 

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, operatio~ and maintenance of 

Rotax equipment, please 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 
't 

Telephone: F.J. 4687 Telephone : ELGAR 1n1 Telephone: WALNUT 3435 

··"' 

' 
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SUBJECT: Thermal Switches 

TYPES: 0.7501, 0.7501/1 
0.7502, 0.7502/1 
0.7503, 0.7503/1 

DATA: 
Current Rating 

• Mounting: 

(0.7501 and 01/1): 40 amperes 
(0.7502 and 02/1) : 45 amperes 
(0.7503 and 03/1): 50 amperes 

Four holes tapped 4 B.A. whose 
centres form a rectangular shape 
1·580" X ·860". 

Weight : 7 oz. 

Deser•iption 
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 (0.7501 and 01/1), 45 amperes (0.7502 
and 02/1), or 50 amperes (0.7503 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 

TECHNICAL 
LEAFLET 
N .U M B E R 'I'. L. 2 ~ 

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

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

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 
latch plate 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. 

PRICE ONE SHILLING 

" 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 Requirements. 

10·8·53'' APRIL 1953 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND TELEPHONE ELGAR 7777 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUYERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4687 
LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 

•. """' .. ;. .... ""' 
... "'.::!• ·~ 
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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 St lb. 

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. lt should, however, 
be replaced ·by a new one and the faulty switch re­
turned to our nearest Service Department, where it 
":'ill receive prompt attention by our Repair Organisa­
tion. 

In cases wh~re test equipment is available, apply for 
Rotax Serv1ce Leaflet No. S.L.28 for full servicing 
details. 

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

t 

LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 

MELBOURNE, N. 3 

AUSTRALIA 

Telephone: F.J. 4687 

THE SERVICE DEPARTMENT 

ROTAX LIMITED 

WILLESDEN JUNCTION 

LONDON, N.W. 10 

ENGLAND 

Telephone : ELGAR 7777 

LUCAS-ROTAX LIMITED 

MONTREAL AIRPORT 

DORVAL, P.Q. 

CANADA 

Telephone: WALNUT 3435 

.t 
• 
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SUBJECT: Contactors 

TYPES: 
0.630 I : 208 volt 3-phase 400 c.p.s. A.C. 

0.6302: 28 volt O.C. 

*0.6303/ I : 2-pole load sharing contactor 

0.6304: 2-pole rotor and load sharing 
contactor 

0.6305: 208 voltsinglephase400c.p.s. 
A.C. 

0.6306: 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. 

Description 
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 1 
*D.630311 f 10 amperes 

D.6304 10 amperes and 20 amperes 
D.6302 1 
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. 

TECHNICAL 
LEAFLET 
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Similar in construction to the D.6304, but incorporating 
a special adjustment, the D.6303f1 is a 2-pole load 
sharing contactor rated a,t: 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 L 1, 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. -

PRICE ONE SHILLING 

.. 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-l of British Civil Air­
worthiness Requirements. 10/8/53." APRIL 1953 

REPRINTED AUGUST 1955 

ROTAX LIMITED WILLESDEN"JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

A.R.B. Authority Ref. No. E.1745. 

LONDON N.W. 10 

NEPEAN HIGHWAY 

ENGLAND 

CHELTENHAM S. 22 

TELEPHONE ELGAR 7777 

TELEPHONE XF 1381 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE PLYMOUTH 5-4171 
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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. 

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 wher.e test equipment is available, apply for Rotax Service Leaflet No. S.L. 29, for fuiJ servicing details. 

For further information on the functioning, operation and maintenance 

of Rotax equipment, enquiries should be addressed to :-

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

VICTORIA • 

Telephone : XF 1381 

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 

Technical enquiries should be addressed to:-

TECHNICAL SALE'S 'DEPARTMENT 

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

ELGar 7777 
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Amendment-0.6803 Contactor 

The 0.6803 contactor differs only from the 0.6801/1 
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 si ip attached to the Spare 
Parts List. 

0.6801 & 2 Technical Leaflet November, 1955 

WEIGHT: 9 lb. 

MOUNTING: Four ·257" holes whose 
centres form a rectangle 6·157" 
by 4·t87". 

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

f COIL OPERATING VOLTAGE: 
29 volt d.c. 

D,eset•iption 
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. 

Built up ·on a moulded base, the contactor consists 
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.6801 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. 

TECHNICAL 
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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. ' 

Opet•atiou 
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 1·03 amps. 

~to 0·213 amp. 

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". 

11 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" 

PRICE ONE SHILLING 

.0 

A.R.B. Authority Ref. No. 0.6801 : E.1745 
0.6802 : E.638 · JULY 1953 

ROTAX LIMITED WILLESD~N JUNCTION LONDON N.W. 10 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 

'· 
~ .. ·i 
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Periodic Inspection in Ser•vice 
The construction of the contactors is such that they 
require little or no attention between overhauls. 
However, the following visual inspection may be · 
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. 

Servicing 
If test equipment is I)Ot available no attempt sh9uld be 
made to service or dismantle the unit. lt should, 
however, be replaced by a new one a11d 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 :-

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

AUSTRALIA 

Telephone: F.J. 4687 

THE SERVICE DEPARTMENT 

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: Time Switches 

TYPES: 

lt DATA: 
'4;'EIGHT: 

RATING: 

0.4902-1 
0.4903-2 
0.4904-1 
0.4905 

0.4910 
0.4911 
0.4912 
0.4913 

2lb. If oz. 

8 amperes. 

0.4906 
0.4907 
0.4908 
0.4909 

0.4914 
0.4915 
0.4916 

MOUNTING : 3 holes ·191" dia. in base. 

Deset•iption 
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 wheel 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 
switch base 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. 

TECHNICAL 
LEAFLET 
N U M B E R T.L. :n 

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 

D.4904-1 
D.4905 
D.4906 

D.4907 
D.4908 
D.4909 
D.4910 
D.4911 

D.4912 
D.4913 
D.4914 

D.4915 
D.4916 

assembly. 
Two double contact assemblies. 
One single contact assembly. 
One single and one double 

assembly. 
One single contact assembly. 
One single contact assembly. 
One single contact assembly. 
Two double contact assemblies. 
One double and one single 

assembly. 
Two douqle contact assemblies. 
Two single contact assemblies. 
One single and one double 

assembly. 
Two single contact assemblies. 
One single contact assembly. 

contact 

contact 

contact 

u 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. 3/3/Sl.n 

FEBRUARY 1952 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND • TELEPHONE ELGAR 7777 

LUCAS-ROT AX (AUSTRALIA) PTY. L TO BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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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. 

. Periodic 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. 

If test equipment is not available no attempt should be made to service or dismantle the unit. lt should, how~ 
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 :-

ROTAX LIMITED 
WILLESJ?EN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone: ELGAR 7777 

.· 

THE SERVICE DEPARTMENT 

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

AUSTRALIA 

Telephone: F.J. 4867 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

~-· 
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ROTAX ;l 

TECHNICAL 
LEAFLET 

--~--------------------------------------------------~------N--U_M __ B_E_R ___ 'r_._L_._3_~_~ _________ l 
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SUBJECT: 
TYPES: 

DATA: 

Starter Panels 

U.l901, U.l902 
U.I902A 

Supply voltage: 125 volts (U.1901) 
112 volts (U.1902 and 2A) 

Time switch run : 30 seconds approximately. 
Mounting : 4 holes 0·257" diameter 
Weight : 26 lb. approximately 
Electrical connection: S.B.A.C. type terminal blocks 

Description 
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). 
T't'o resistors, a three-":'ay heavy terminal ~lock and 
two five-way light termmal blocks are also mcluded. 
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 s~Jtch, holding the 
latter in the closed position. At the same time, a 
positive is 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 ~elay (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 a-pplied, 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 

PRICE ONE SHILLING 
"Amendments to this publication invalidate the approval statement unless issued by the manufacturers 
with the concurrence of the Air Registration Board." SEPTEMBER 1955 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LONDON N.W.10 

NEPEAN HIGHWAY 

ENGLAND TELEPHONE ELGAR 7n7 

CHELTENHAM S. 22 TELEPHONE XF 1381 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE PLYMOUTH 5-4171 

[ 

.' 



Rotax Technical Leaflets TL 1 - 96 OCR Page 80

06106 
or 

06107 

w l,..J 

06106 
or 

06107 

w L.J u 

06106 
or 

06107 

y 
I 

Fl71 I 
or 

FI71JA 

~ig. l Practical wiring «liagram 

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
damag~d. and all terminals tight. The insulation of 
leads must be in good condition and joints or con­
nection? 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 "+"and terminals ST, N, and the frame 
Terminal STand terminal N, and the frame 
Terminal N and the frame. 

The reading obtained, with the panel cold, must not 
be less than 20 megohms. 

1000 Hour Ovet•ltanl 
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 

0.6107 Solenoid Switch 17 20 
F.1711 ,and 

F.17f1A Overspeed Relay 37 37 
l\ 

The above leaflets also describe the iospections and 

' 
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tests required for the respective units. Items not 
covered by these Technical and Service Leaflets, re­
quire only a visual check to ensure goo~ condition and 
serviceability. 

the 0.2210 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 1 0·5 and 11·5 
seconds. 

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 The ti~e from the beginning of the cycle to the end of 
should be made to ensure correct wiring and that all • the th1rd stage should be between 29 and 31 seconds. 
connections have been securely made. 

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 0.2210, 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 S1 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. 

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. 9 

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 t9 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 acrqss the main terminals during the 
final stage, with 200 amperes flowing, mu~t n:>t 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 v~lt " Megger," check the insulation 
resistance between :- ·· 

Terminal "+" and terminals ST; N, and the frame. 
Terminal STand terminal N, and the frame. 
Terminal N and the frame. 

With both supplies on, and the IQad resistor suitably The reading obtained, with the panel cold, must not be 
set, gradually in.crease the current in the circuit until less than 20 megohms. 
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Spare Part~ List 

6"439' 

--!r-o 125· 

Item Item 
No. Part No. No. Off Name of Part No. Part No. No. Off Name of Part 
1 12635/4Sf3W 5 Combined Screw and Wac;her NK.19308-L 16 Rivet 
2 N.64913 1 Terminal Block N.113811 9 Tapped Pad 

NK.3825L 2 Screw NK.21710-M 18 Rivet 
N.1380 2 Spring Washer 10 0.6106 3 Relay (U.1901 & 1A only) 
N.1360 2 Washer 0.6107 3 Relay (U.1901 only) 
NK.10013-L 2 Nut NK.961-L 6 Screw 
0.8418 1 Time Switch 8911/1 6 Spring Washer 
NK.717-L 4 Screw N.10915 6 Washer 
8911/6 4 Sprtng Washer NK.10005-L 6 Nut 
N.1358 4 Wu.sher 11 N.106497 1 Connector 

4 N.112622 1 Connector 22 N.81401 1 Terminal Block 
5 N.102302 1 Re'iistance Unit Assy. (including NK.72S-L 1 Screw 

fixing nuts and washers) NK.733-L 1 Screw 
6 N.96897 3 Resistor Assy. 8921/6 2 Spring Washer 
7 N.106494 1 Connector N.1358 4 Washer 
8 N.112621 1 Connector NI( 10009-L 2 Nut 
9 NK.6822-0 2 Screw 23 N.113935 1 Cover 

8921/10 4 Spring Washer NK.2009-L 9 Screw 
N.1362 4 Wat;her 8921/1 9 Spring Washer 
NK.10064-0 2 Nut N.20915 9 Washer 

10 N.106493 1 Connector 24 N.108750 3 Support Stirrup -11 N.106496 1 Connector NK.2053-L 6 Screw 
12 F.1711 1 Overspeed Relay(U.1901 &2only) 8921/1 6 Spring Washer 

F.1711A 1 Overspeed Relay (U.1901A only) N.20915 6 Washer 
NK.927-L 2 Screw NK.10005-L 6 Nut 
8921/1 2 Spring Washer 25 N.101155 3 Clip 
N.20915 4 Washer NK.917-L 3 Screw 
NK.10005-L 1 Nut 8911/1 6 Spring Washer 

13 NK.1226-A 1 Screw N.10915 6 Washer 
8911/18 1 Spring Washer NK.10005-L 3 Nut 
AGS.1581-A 1 Washer 

14 NK.6812-F 1 Screw As Reqd. Unipren 6 Blue Cable 
NK.10166-F 1 Nut N.62874 20 Ferrule 

15 N.106498 1 Connector N.11113/1 8 Tag (4 B.A.) 
16 N.106499 1 Connector ~:~8m!i~s 6 Yellow Helsyn Sleeve 
17 N.106495 1 Connector 1 Yellow Helsyn Sleeve (1) 
18 N.17431/4 1 Terminal Block Assy. N.60791/126 1 Yellow Hel<yn Sleeve (1) 

NK.753-L 2 Screw N.60791/117 1 Ye'low Helsyn Sl~eve (3) 
8911/6 2 Spring Wac;her N .60791/131 1 Yellow Helsyn Sleeve (NEG) 
N.64161 2 Washer N .60791}159 1 Yellow Helsyn Sleeve (4) 
NK.10009-L 2 Nut N.60791/414 3 Yellow Helsyn Sleeve (P1) 

19 N.101314 1 Panel Base Assy. N.60791/415 2 Yellow Helsyn Sleeve (2S) 
N.10131S 1 Panel Base N.60791/426 2 Yellow Helsyn Sleeve (3S) 
N.101316 1 Fixing Strap N.60791/427 4! 3 Yellow Helsyn SJ.eve (P2) 
N.101316[1 1 Fixing Strap N.60791/418 1 Yellow Helsyn Sleeve (5) 

1 
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.. • • , 
Rotax Se1•vieiug Facilities 

Any panel, or component on the panel, which cannot When ordering replacement parts, give complete 
be serviced satisfactorily by following the instructions information, including part name and number, the 
contained in this leaflet, should be renewed immediately number of hours the part has been in operation and 
and the original returned to our nearest Service the serial number of the unit for which the part is 
Department or authorised service station, where it required. This will facilitate prompt identification 
will receive prompt attention by our Repair Organisa- and efficient service. 
tion. 

For further information on the fu~ctioning, 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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SUBJECT: Three-way Switch 

TYPE: 0.3502 

Desc•·iption 
The D.3502 manually-operated switch has been de­
signed as a centre "off" switch with three "on " 
positions. To select any one of these positions the 
switch lever should be moved into the appropriate 
recess on the front of the switch at the base of the 
lever. 

The switch is of robust construction and consists of 
the switch casing and mounting plate assembly, a 
bakelite moulding which carries the three contacts 
and the contact plate locating insert, a contact plate 
assembly, a spring and plunger, and a terminal cover. 
The sf?ring and plunger are contained in the switch 
lev~r end when in the upright or" off" position bears 
upon the centre of the contact plate. This contact 
plate is " Y " shaped carrying a silver contact at each 
of the three extremities in a position corresponding 
to the fixed contacts. lt is shaped so that the con­
tacts are held well clear of the fixed contacts on the 
bakelite moulding when the switch is in the " off" 
position. These fixed contacts are equally spaced 
on a P.C.D. of 2". An insert is fitted in the centre 

TECHNICAL 

LEAFLET 

N U M B E R '1'. L :J:l 

of this moulding in which the contact plate is located. 
This insert serves the double purpose of ensuring 
correct alignment of fixed and moving contact while 
the bottom of each slot acts as a pivot when that 
particular section of the switch is operated. 

Ope.-ation 
Operation is simple. and positive, when the lever is 
moved to any seLected position, the plunger is moved 
along the selected arm of the contact plate, and, 
against spring pressure, the plunger· is forced over 
the fulcrum of the arm, i.e., the bottom of the locating 
slot, causing the contacts to be made and maintained 
in that position. The switch is manually operated 
in all three positions there being no spring return. 

To make connections to the switch, it is first necessary 
to remove the terminal cover plate to reveal the four 
termin:tls. The centre terminal is in contact with the 
contact plate itself, the other three with each of the 
contacts on the contact moulding. Mounting is 
achieved by two 2 B.A. fixing holes on the front plate 
1·8" apart. 

Se•·vicing 
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 av~ilable, apply for Rotax Service Leaflet No. S.L. 33 for full servicing 
details. 

WILLESDEN 

T 

D 

L 

Amendment- 0.3507 THREE-WAY SWITCH 

The 0.3507 switch is similar to the 0.3502 switch, 
except that in one "'on"' position two pairs of contacts 
are made simultaneously, there being altogether four 
pairs. The base moulding has the extra contact set 
in it with an independent terminal screw, and one arm 
of the contact plate is forked at the end to carry two 
separate silver contacts. There are also variations in 
the tests and the I ist of component parts detailed in 
Service Leaflet No. 33. 

T E ' 0.3502 & 03 Technical Leaflet August, 1956 

ROTAX LIMITED e WILLESDEN JUNCTION~» LONDON N.W.IO 

. ----- -~ ---~--------- --·----------- ----- ---~----~,......-=-
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SUBJECT: Current Balance Relays 

T E t H N 
L E A F 
NUMBER 

I C A L 
L E T 

'I'. 1-. :l-1 

F.340 1/1, F.3402/l, F.3403/l, F.3404/l 

DATA: 
CURRENT RATING: 

WEIGHT: 

F.3401/l, F.3402{1 : 35 amperes, 208 volt, 
400 c.p.s. A.C. 

F.3403/l, F.3404/l: 20 amperes, 208 volt, 
400 c.p.s. A.C. 

F.3401jl, F.3402fl and F.3403fl : 14 oz. 
F.3404/l : 14·5 oz. 

MOUNTING: Two 2 B.A. holes spaced 1·625" apart in the 
base. 

Description 
Designed as an effective means of protection against 
an unbalanced three-phase l.oad, the F.3400 relay con­
sists of three bi-metal strips which carry the line 
current and support the moving trip contact which is 
in the form of a vertical rod. A d.c. trip relay which, 
when energised, breaks the supply to the main con­
tactor, and a pair of hold-on contacts which electric­
ally lock out the relay after it has tripped. The 
complete unit is contained in a moulded bakelite 
housing. 

Connection to the three-phase supply is effected 
through standard S.B.A.C. socket connectors, sizes 
being governed by individual requirements. The 
d.c. connectors to the relay coil are mounted below 
the line terminals. 

Operation 
Under normal balanced load conditions, the three hi­
metals deflect equally and the moving trip contact 
rises vertically in the centre of a fixed ring contact 
surrounding it. Should the line currents become 
unbalanced the bi-metals will no longer deflect equally 
and the moving contact carrier will tilt allowing the 
contact to " make " on to the fixed ring contact, 
thereby energising the trip relay whichi' open-circuits 
the coil supply to the controlling contactor. 

~ 

To prevent automatic resetting and consequent 
chattering when the bi-metals cool to equal tempera­
ture, the supply to the trip relay is maintained by the 
" hold-on " contacts and the relay is electrically 
locked out after tripping. 

The unit can be reset by manual operation of the reset 
switch. 

To cater for slight variations in circuit resistance, the 
F.3403JI and F.3404JI relays are set to carry an out of 
balance load of up to 15% without tripping. 

Pe1.•iodic Inspection in 
Set•J"i.ce 

Assuming that the relays have been correct)y in­
stalled and operated, their construction is such that 
they require little or no attention in service. Foreign 
matter is excluded from the body of the relay by a 
flush fitting cover secured by two 6 B.A. screws. 

Visually inspect the moulding for cracks and de­
formation, check all leads and terminals for cleanliness 
and security of connection. Utilising a supply of clean 
dry air, blow out any dust that may have accumulated 
in the interior of the relay during the service period. 
If any major defect is disclosed, the unit should be 
r~moved from the aircraft and completely overhauled. 

PRICE ONE SHILLING 

" 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. I 0/8/53" 

A.R.B. Authority Ref. No. E.2536 JUNE 1953 

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

LUCAS-ROTA.X (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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Rotax Servicing Facilities 

No attempt should be made to dismantle the u~it 
unless adequate facilities exist for overhauling and 
testing. The faulty unit should be returned to our 

'nearest Service Department where it will be promptly 
dealt with by our Repair Organisation. 

Where facilities exist for the overhaul and testing of 

the F.3400 relays, apply for Rotax Service Leaflet No. 
S.L.34 which contains comprehensive overhaul and 
testing instructions. 

For further information on the functioning, operation and maintenance 

of Rotax equipment, address all enquiries to :-

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

AUSTRALIA 

Telephone: F.J. 4687 
I} 

THE SERVICE DEPARTMENT 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7n7 

.·. 
. . ' 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

.,: .. 

IJ 
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SUBJECT: Solenoid Switch 

TYPE: 0.7004-

DATA: WEIGHT: 3 lb. 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R '1'.1,, :~:i 

MOUNTING : 2 holes ·234" dia., 2·375" between centres 

RATING: 150 amperes continuous 

Designed as a remotely operated switch for engine 
starters, the D.7001 solenoid switch is energised from 
a 24 volt supply and has a normal continuous rating 
of1SO amperes at 24 volts D.C. 

A l.ight alloy casting forms the body of the switch and 
this contains a liner, held in place by a rubber grommet; 
this in turn contains the solenoid cup assembly which 
has an interference fit. 

·~-/.,.,..,,.or' 
The mou~ terminal assembly which carries the 
fixed cepper contacts, is secured to the body ~ssembly 
by a large ring nut, the contacts being insulated from 
each other and from the body by means of insulating 
washers. 

A moulding fitted to the opposite end of the switch 
contains the switch assembly which operates the 
economy coil, this moulding being secured by four 
2 B.A. bolts to the main casting. 

The solenoid coil is wound to form a closing coil and 
an economy coil, the coils being arranged so that wl)en 
the economy contacts are closed, on a switch operated 
by the spindle, only the closing coil is in the circuit, 
but when the contacts are open, the economy coil is 
brought in so that both coils are in series ; this 
occurs when the heavy duty contacts are made. 

The fixed contact of the switch is spring-loaded and 
can be adjusted by a nut which, in conjunction with a 
bracket assembly, maintains the body of the switch in 
position. 

An insulated contact ring, located on t~e spindle and 
secured by a barrel nut, bears against the spring arm 
contact of the switc_h when the plunger is drawn in, 
thereby opening the contacts. 

The 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 ter­
minal 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 sprin~g on the end of the 
spindle, and is mounted so as to· ensure alignment of 
the fixed and moving contacts in the switch closed 
position. 

Ot•et•ation 
When current is passed through the solenoid the 
plunger is drawn inwards toward the centre of the 
solenoid, 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 alignment of the fixed and 
moving contacts when the switch is in the closed 
position. At the same time the economy switch con­
tacts are opened and the economy coil is also intro­
duced into the circuit. 

When 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 re­
turned 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. 

Information contained in ihis leaflet affecting safe operation 
and maintenance has been verified and approved by the Air 
Registration Board in accordance with Chapter A6-1. of British 
Civil Airworthiness Requirements. 4.4.52 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND 

LUCAS-ROTAX (AUSTRALIA) PTY. L TD BOUV'ERIE STREET MELBOURNE N. 3 

LUCAS-ROTAX LIMil'ED TORONTO 13 CANADA 

MAR.CH 1952 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4867 

TELEPHONE OXFORD 9368 

~ 

~ .l"' .... ~~,.~ .. 
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The return of the spindle to its original position causes 
the economy switch to close, leaving only the closing 
coil in circuit. 

Leads are introduced to the solenoid switch via two 
slots in the moulded economy switch housing and 
secured -by 2 B.A. bolts. 

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

Two holes 0·234" diameter and 2·375" between centres 
are drilled in a mounting bracket integral with the 
body casting. 

In cases where test equipment is available, apply for 
Rotax Service Leaflet No. S.L. 35 for fu,Jl 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. 10 

ENGLAND 

Telephone : ELGAR 7777 

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

AUSTRALIA 

Telephone: F.J. 4867 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

~ ,~J.." ..... 
',:-""' 

·" 
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SUBJECT: Push-Pull Switch 

TYPES: 0.7301, 0.7302, 0.7304 

DATA: 
CONTACT RATING 
HOLD-IN COIL 

VOLTAGE 
CURRENT 

CONSUMPTION 
PUSH-BUTTON TRAVEL 
MQ,UNTING, 

WEIGHT 

Description 

5 amperes 
29 volts D.C. max. 
12 volts D.C. min. 

1·1 amperes 
·218" 
Four 2 B.A. tapped holes 
on 2·187 ± ·002" P.C.D. 
I lb. 3 oz. 

This is a push-pull switch of in-line construction housed 
in a cylindrical moulding. At one end there is a de­
tachable cover which incorporates a cable outlet for 
the electrical connections. At the other end a cover 
assembly provides the four 2 B.A. tapped holes for 
installation purposes. 

Situated just inside the mounting flange is' the dou~le 
wound solenoid. The plunger is extended through a 
bearing in the mounting flange to the exterior, w~ere 
a translucent red push-button is attached by means of 
an adaptor (for type 0.7302 an iris diaphragm is 
fitted in place of the translucent button). Surround­
ing this button is a moulded shroud which is spring 
loaded to facilitate control of the switch. 

Internally the hollow plunger carries a 'cylindrical 
moulded contact ring carrier. This in turn carries a 
lamp assembly designed so that a red glow is visible 
through the push button when the bulb lights up. 

Five cam-shaped contacts, three double and two single, 
are assembled in slots around the terminal moulding. 
These co"ntacts are held firmly in position by flat re­
taining springs which also serve as electrical connectors 
between the contacts and the terminals. 

Terminals are 4 B.A. combined screw and washer type 
and the diagram Fig. 2 shows the terminal markings 
and positions. The leads are brought out through a 
grommet in the terminal cover for types 0.7302 and 
0.7304, and for type 0.7301, through a bonding con-
.nector riveted to the terminal cover. · 

Operation 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R '1.' .L. 3(i 

With the switch wired up as shown in the w1nng 
diagram Fig. I and a 24 volt supply connected across 
terminals "C+" and "C-," depression of the push 
button will close the circuit between terminals "+" 

.and " R " and between " C+" and "S." The switch 
will hold in this position until the supply to the scl­
enoid is broken. The plunger will then spring out to 
its neutral position. 

By extending the outer shroud, the circuit between 
terminals "+" and " R " and between " C+" and 
" B" will be completed. The switch will be held in 
this position until the solenoid circuit is again broken 
externally. The plunger will then spring back to its 
neutral position. 

Note-The lamp will glow irrespective. of the position 
of the switch provided that a supply is connected 
across terminals Ll and L2. 

Fig. 1 Wiring DiagraJD 

••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. 10.11.52" JUNE 1952 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 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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Periodic Inspection 
In service these switches require little attention pro-
vided they are not maltreated. Periodically an in­
spection should be made as follows :-
1. Ensure that the switch is in good condition and is 
not damaged in any way. 
2. The terminals and mouldings should be free from 
dirt, undamaged and in good condition. 
3. Check the insulation resistance between each 
terminal and the metal portion of the case with a 
250 volt '' Megger." The reading obtained should not 
be less than 20 megohms. 

If a switch satisfies the above conditions and controls 
its associated equipment satisfactorily then it can be 
passed for further use. 

Testing 
I. Operation check 
Upon operation of the switch, by pressing the centre 
button or by pulling the outer knob with the coil 
energised, the switch must remain in its operated 
position when the coil volts are reduced to at least 
12 volts. Drop out must occur at a minimum of 
2 volts. 

With the centre button depressed, circuits should be 
closed between "+" and " R" and between "S" and 
"C+." With the outer shroud extended, circuits 
should be closed between "+" and " R " and between 
" B" and "C+." The lamp should light in both 
positions provided a supply is connected across ter­
minals Ll and L2. 

Note-The coil should not be left in circuit longer than 
90 seconds. The switch action must be quite free on 
depression of the operating button or shroud. When 
the coil is de-energised, the switch must return to the 
centre position. 

2. Coil resistance 
This should be between 24·3 and 29·7 ohms at 20°C. 

3. Millivolt drop 
The millivolt drop between "+" and "R," "B," 
"S " or "C+ " when passing 5 ampe_res must not 
exceed I 00 millivolts. 

Fig. 2 'Tiew of Terntinal nta~·li:ings. J < 

end cover reinoved. 

4. Insulation resistance 
The insulation resistance when measured with a 
250 volt " Megger" between each terminal and the 
metal portion of the case should not be less than 20 
megohms. 

Set•vicing 
If a switch does not satisfy the above inspections and 
tests: it should be dismantled sufficiently for a closer 
inspection to be made. The inoperative parts must 
be renewed and the switch reassembled and retested. 
For details please apply for Rotax Service Leaflet 
No. S.L. 36. 

Where adequate servicing facilities are not available a 
switch 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. 

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

THE SERVICE DEPARTMEN"( 

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

AUSTRALIA 

Telephone: F.J. 4687 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone: ELGAR 7777 

' 
LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

.~ ;:_ : J<.. A. 

.. ;#" ~~;~~~.; 
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SUBJECT: Overspeed Relays 

TYPES: F.1701 - F.l711 

DATA: 

WEIGHT: 18 oz. approximately . . 
MOUNTING : Two 2 B.A. clear holes in base. 

I 

RATING: Intermittent. 

F.l701 to 6, 8 and 10 

· F.l707, 9 and 11 

1000 A. max. 

500 A. max. 

See overleaf for further data. 

Deset•iption 
In general, the application of a relay is to trip the 
circuit of a series or compound wound starter motor ; 
as the load is reduced and the armature speed in­
creases the armature current falls. Thus a relay 
functions as a speed limiter. 

Basically each relay is this series consists of an electro 
magnetic unit arranged to actuate an armature and 
thereby make or break an auxiliary circuit. 

Mounted on a moulded base, a relay is protected by a 
moulded cover retained by a spring clip. The base 
provides four terminal positions along one of its sides 
and in some cases there is an additional terminal set 
in the corper of the base. On all units two heavy 
terminals protrude from between two moulded blocks 
screwed to the base on the side opposite the four small 
. . .... -•- ; 

Amendment~F.1714/1 OVERSPEED RELAY 

This relay is generally similar to the F.1701-11 series. 
lt is fitted with a single turn series coil without diverter 
bar and has no shunt or voltage coil. The operation 
current is 450-550 amperes and the release current 
140-160 amperes; the contact terminals are designated 
P 1 and P2. 

F.1701-F.1711 Technical Leaflet August, 7 956 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R 'I' .L. 3 o;> 

The relay itself is of conventional design having a 
U-shaped yoke with a flat spring-loaded armature 
hinged on one leg, the armatur~ carrying a contact 
plate which makes or breaks a pair of fixed contacts 
assembled on the opposite leg. The windings are 
arranged around a central core held in the yoke and a 
copper slug is fitted at the heel of the relay to stabilise 
it and prevent chatter. 

When normally adjusted a relay operates with about 
500 ampere turns excitation and holds down to ISO 
ampere turns. 

All models in the series are basically similar but differ 
in their windings to suit particular applications. 
Some are actuated by a voltage coil and others by a 
series coil. In every case, however, release is by a 
falling current in a series winding, this current being 
the whole or part of the starter current. 

et affecting safe operation and 
proved by the Air Registration 
r A.6·2 of British Civil Air-

3/3/52."' 

FEBRUARY 1952 

ROTAX ·LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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Amendment - F.1718 Overspeed Relay 

Add t table on rear page· 0 .-
Dlverter Fixed Contacts 'ltage Fixed Contacts Coil 

Type Operation Release Bar Terminals minals Terminals 

25 A. MAX! 50-60 A NOT P1. P2 . 5 SE. P4 
.1718 

SERIES WINDING SERIES WINDING FITTED 
F 

. 5 SE. P4 
Add to DATA: 

under sub-heading RATING:- .N s. 5 . 
F.1718 450 A. max. ---

.N s. 5 
.. 

F. 1701-71 Technical Leaflet 2•31•10•58 
N. P2 

- __. ----- ---- - --- - - -,- - ----=-=--- - - - ...; "" 
F.l706 90-100 A. 

I 
145-155 A. NOT N. P2 

SERIES WINDING SERIES WINDING FITTED 
.. 

.. 
F.l707 15-25 A. 45-55 A. NOT N. P2 

SERIES WINDING SERIES WINDING FITTED 
' 

F.l708 24 V. SHUNT 145-155 A. NOT 3. 5 SE. P4 
WINDING., SERIES WINDING FITTED 

F.l709 175-200 A. 80-90 A. NOT 

I 
PI. P2 

SERIES WINDING SERIES WINDING FITTED 

F.l710 650-750 A. 345-355 A. FITTED PI. P2 
SERIES WINDING SERIES WINDING 

F.l711 15-25 A. 80-90 A. NOT PI. P2 
SERIES WINDING SERIES WINDING FITTED 

Periodic Inspection in Service 
These relays should require little attention in service 
provided they are not maltreated. Apart from a general 
visual inspection to ensure that there is no physical 
damage, a relay may be considered satisfactory if it 
controls its associated equipment in the desired manner. 

Where possible, a " Megger" test should be made be­
tween the main terminals and the fixed contact 
terminals and the voltage coil terminals. The reading 
obtained should be at least 20 megohms when measured 
with a 250 volt " Megger." 

Set•vicing 
If test equipment is not available, no attempt should be made to service a unit. lt 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. -&• 

Where, however, adequate and efficient testing facilities have been arranged, full details may be obtained on e 
request of Rotax Service Leaflet No. S.L. 37. ~ 

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

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone: ELGAR 7777 

THE SERVICE DEPARTMENT 
LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 
MELBOURNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4867 

4 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

• 



Rotax Technical Leaflets TL 1 - 96 OCR Page 95

.. 

.. - . ~ ... .-4 ';."- --::::~ "'~..,., .. • J .• Er-.. 

.· 
' 

,/· -, 
' ' . I ~; ~"" 

I >: ' 

- / 
Voltage 

""_/- . Diverter Coil Fixed Contacts 
~ 

~ Operation Release Bar Terminals Terminals 
.r / 

/• / 

/ 

F.l701 24 V. SHUNT 

I 
245-255 A. FITTED 3. 5 SE. P4 

WINDING SERIES WINDING 

F.l702 24 V. SHUNT 145-155 A. NOT 3. 5 SE. P4 
WINDING SERIES WINDING FITTED 

F.l703 24 V. SHUNT 245-255 A. FITTED 3. N S.5 
WINDING SERIES WINDING 

F.l704 24 V. SHUNT 145-155 A. NOT 3. N S.5 
WINDING SERIES WINDING FITTED. 

F.l705 90-100 A. 245-255 A. FITTED N. P2 
SERIES WINDING SERIES WINDING 

F.l7~06 90-100 A. 

I 
145-155 A. NOT N. P2 

SERIES WINDING SERIES WINDING FITTED . 
F.l707 15-25 A. 45-55 A. NOT N. P2 

SERIES WINDING SERIES WINDING FITTED , 

F.l708 24 V. SHUNT 145-155 A. NOT 3.5 SE. P4 
WINDING SERIES WINDING FITTED I' 

F.l709 175-200 A. 80-90 A. NOT 

I 
PI. P2 

SERIES WINDING SERIES WINDING FITTED 

F.l710 650-750 A. 345-355 A. FITTED PI. P2 
SERIES WINDING SERIES WINDING 

F.l711 15-25 A. 80-90 A. NOT PI . P2 
SERIES WINDING SERIES WINDING FITTED 

Periodic Inspection in Service 
These relays should require little attention in service 
provided they are not maltreated. Apart from a general 
visual inspection to ensure that there is no physical 
damage, a relay may be considered satisfactory if it 
controls its associated equipment in the desired manner. 

Where possible, a" Megger" test should be made be­
tween the main terminals and the fixed contact • 
terminals and the voltage coil terminals. The reading 
obtained should be at least 20 megohms when measured 
with a 250 volt " Megger." 

Servicing 
If test equipment is not available, no attempt should be made to service a unit. lt 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. 

'f.' 
Where, however, adequate and efficient testing facilities have been arranged, full details may be obtained on 
request of Rotax Setvice Leaflet No. S.L.. 37. 

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

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone: ELGAR 7777 

' 

THE SERVICE DEPARTMENT 
LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 
MELBOU,RNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4867 

.. 

LUCAS--ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

• • ....... ., . 
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SUBJECT: Time Delay Relay 

TYPE: 
~ 

\ .!.. 

DAt\T~"-: 
MOUNTING: 

WEIGHT: 

D. 5901· 

4 holes ·156" dia. in base, whose 
centres form a rectangle, 1·156" 
X 1·437" 

14 oz. 

OVERHAUL LIFE: 4000 hours 

Desc.-itttion 
This relay has been designed for use in electric starter 
systems for gas turbines, where its function is to trip 
the energised time switch thus allowing it to unwind 
and control the starting cycle. 

Each relay consists of a solenoid with a double winding 
and a copper slug around the iron core. This core is 
hollow and carries a push rod at either end, one rod 
bearing on the other through the medium of a helical 
spring. 

Mounted at the_ coil end are two contact plates, one 
carrying a fixed contact and the other a moving 
contact. The design of these plates is such that upon 
movement of the push rods the contacts are either 
opened or closed. 

The two studs locating the uvula shaped moving con­
tact plate are used also for the attachment of the con­
tact cover. This is a moulding which serves the dual 
purpose of contact protection and terminal block. 
One of the terminals is connected to one end of the 
series winding, the other end of which is connected 
both to the moving contact and through the second 
coil and fixed contact to the remaining terminal. 

Op•~•·atiou 

When connected in series with the 24 volt supply to 
the time switch solenoid the 0.5901 relay oper#ttes as 
follows:-

I. When the supply is switched on the circuit is 
completed through the relay series winding and the 
closed contacts to the time switch rotary solenoid, 
which pulls round winding up the switch. 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T.L. :J~ 

2. A fraction of a second later, the delay being 
effected by the magnetic field induced in the copper 
slug, the relay plunger pulls in and actuates the push 
rods. This opens the contacts and causes the circuit 
to be completed through .,both the series and the 
shu~ted windings. The combined resistance of these 
coils reduces the current sufficiently to enable the time 
switch to unwind and commence the starting cycle. 

3. When the start is completed and the supply is 
cut off, the 0.5901 plunger returns to its original 
positi!)n and the contacts close ready for the next 
operation. 

Pet•iodic Jnsttection 

In service these relays require little attention pro­
vided they are not maltreated. Periodically an i£1-
spection should be made as follows :-

I. Ensure that the relay is in good condition and is not 
damaged in any way. 

2. The contacts should be free from dirt, undamaged 
and in good condition. 

3. Check the insulation resistance between terminals 
and frame with a 250 volt " Megger." The read­
ing should not be less th~n 20 megohms. 

If a relay satisfies the above conditions and controls its 
associated equipment satisfactorily then it can be 
passed for further use. I 

u 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-l of British Civil Air­
worthiness Requirements. 4/4/52." 

FEBRUARY 1952 

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

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUYERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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0.5901 

0.4900 TYPE TIME SWITCH 
DELAY RELAY 

BATTERY 

15-29 VOLT TAP ""'oE(;::----< 

52 

8 VOLT TAP 

53 

""'E~----~----------------------o 2 

Diagr:un of Test Circuit 

Testing 
Preliminary Test with Cover removed 
I. The contact gap (·045") and 13 oz. spring pressure 
should hav.e been set and checked prior to the com­
pletion of the initial assembly. 
2. Connect the relay in series with a suitable re­
sistance on a D.C. supply as shown in the diagram. 
SI should be closed, 52 shbuld be 'in position I and 
54 should be closed. Check the relay setting by 
slowly raising the current to 2·65 amperes at which 
point the relay should operate. 

Final Test with Cover fitted 
, 3. Recheck as in paragraph 2. 

4. Connect the relay in the test circuit with SI open, 
52 in position I, and 54 closed. The resistance should 
be all out. Check that the relay operates satis­
factorily on a maximum of 29 volts and a minimum of 
IS volts when tested in conjunction with a Rotax 
D.4900 type time switch. The switch must wind 
before being tripped by the relay. Check for fifty 
consecutive operations on both limits of voltage. 

Note-A slave switch with a fast escapement may be 
used to reduce the unwind time to a few seconds. 

5. The relay should operate at between 2·6 and 2·7 
amps. when rechecked as in paragraph 2. If any 
further adjustment has to be made, the test specified 
in paragraph 4 must be repeated. 

6. Connect the relay in the test circuit with SI closed, 
52 in position 2 and 53 closed. Check that eight volts. 
will hold the contacts open continuously. The cur­
rent should remain steady with low reading. 

7. The insulation resistance between the terminals 
and frame should not be less than 20 megohms when 
tested with a 250 volt " Megger," 

OR 

8. The terminals to frame must withstand'a voltage 
of 500 volts, 50 c.p.s. A.C. for one minute. 

Set•vieing 
If a relay does not satisfy the above inspection and tests, it should be dismantled sufficiently so that a closer 
inspection can be made. The inoperative part must be renewed and the relay reassembled and retested. For 
details please apply for Rotax Service Leaflet No. S.L. 38. 

Where adequate servicing facilities are not available a relay should be replaced by a new one and the· original 
returned to our nearest Service Department where it v,:ill receive prompt attention by our Repair Organisation. 

d;~ 

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

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7777 

THE SERVICE DEPARTMENT 

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

~- MELBOURNE, N. 3 
AUSTRALIA 

Telephone : F.J. 4867 . • 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 
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SUBJECT: 

TYPES: 

DATA 

Time Switches 

0.8102, 3, 4, 13-17, 19,21 

0.8402, 4, 13-15, 20 

OPERATING VOLTAGE: 16-29 V. 
WINDING CURRENT: ·5 AMP. AVERAGE AT 

24V. 
MAXIMUM CONTACT CURRENT: 8 AMPS. 
TE-MPERATURE RANGE : -40° C. TO + 70° C. 
WEIGHT APPROXIMATELY: I LB. 12 OZ. 

• Description 
The D.8100<;)and D.8400 series of time switches have 
been designed primarily to replace the D.4900 series 
used in starter control circuits for gas turbines. How­
ever, a switch can be utilised in any 28 volt D.C. system 
where a master switch is required to operate other 
circuits in a pre-determined time sequence. 
Each switch weighs approximately I lb. 12 oz., which 
is I lb. less than a D.4900 type, and when used on a 
starter panel obviates the necessity of a trip relay, thus 
saving a further 14 oz. The nominal unwinding time 
of a switch is 36 seconds but this can be adjusted over a 
range of 28-44 seconds. These times represent one 
complete revolution of the camshaft but it is possible 
to arrange a switch to complete up to six operations 
within the one revolution. Thus, if the required time 
cycle is, say, 12 seconds, it is possible to initiate a fresh 
cycle immediately on completion of the first without 
waiting for the nominal unwinding time to elapse. 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T .L. 39 

The switch mechanism is mounted in two light alloy 
castings which are bolted together to form a water­
proof and flameproof hqusing. An auto-relay is 
arranged to wind, by ratchet mechanism, a preloaded 
clock type spring whic)l provides the drive for the 
camshaft. To prevent overwinding of the spring, 
a protective device is incorporated in· the winding 
mechanism, and to regulate the speed of unwinding an 
escapement mechanism is fitted. 
Supported in two bearings, the camshaft projects • 
through the baseplate where up to six cams can be 
keyed in position. The key is offset, making in­
correct assembly of a cam an impossibility. Around 
the camshaft, the contacts are assembled in banks, 
movement of the switch blades being effected by the 
cam followers riding on the cam profiles. 

NO. OF 
CODE ELECTRICAL CONNECTION CAMS REPLACES 

D.8102 
D.8103 
D.8104 
D.8113 
D.8114 
D.8115 
D.8116 
D.8117 
D.8119 
D.8121 
D.8402 
D.8404 
D.8413 
D.8414 
D.8415 
D.8420 

FITTED 

12-PIN STANDARD BREEZE PLUG 5Xf608~ 
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" 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 Airworthiness Requirements. 6/7/52." 

2 
2 
2 
2 
3 
2 
I 
4 
5 
2 
2 
2 
2 
3 
2 
3 

D.4902 
D.4903 
D.4904 
D.4913 
D.4914 
D.4915 
D.4916 

D.4902 
D.4904 
D.49J3 
D.4914 
D.4915 

FEBRUARY 1952 

ROTAX LIMITED WILLESDEN JUNCTION • LONDON N.W. 10 • ENGLAND • TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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For installation purposes there are four brass bushes 
cast in the protective box. These are tapped 4 B.A. 
by ·250" deep, their centres forming a rectangle 
2·000" by 3·500". For the electrical connections a 
12-pin plug is fitted on the D.8100 types, while on the 
D.8400 types the leads are brought out through a 
waterproof gr9mmet to a separate terminal block, 
this being the only difference between the two types. . ' 

Operation 
The switch will operate over a temperature range of 
-40° C. to 70° C. and operates on 16-29 volts with a 
current draw of an average 0·5 ampere during the 
winding period. 
The following paragraphs detail the operation of a 
switch and refer to the wiring diagram of the D.81 02 
which is illustrated on this leaflet. 
Contacts A, B, C are concerned solely with the wind­
ing of the spring. Upon depressing the starter push 
button in the pilot's or engineer's position, a nominal 
24 volt supply is placed across the winding solenoid via 
contacts A and B. This energises the coil and by 
attracting the armature to its core, breaks the circuit 
to the coil by operating contacts A. The spring 
loading on the armature returns it to a position of rest 
allowing contacts A to close. Thus a simple bell 
action is created. 
Attached to the armature is a steel hook which en­
gages with the ratchet wheel, so that each movement 
of the vibrating armature turns the wheel one tooth, 
and thus winds up the spring. This takes approxi-

• mately three seconds. 
After six vibrations, the cams which operate contacts 
B and C will have rotated so as to close the circuit at 
C and break the circuit at B. Thus further depression 
of the starter push button is unnecessary as the coil is 
now energised direct from the battery through con­
tacts C. 
At the end of the winding period, the cam operating 
contacts C will allow them to open and as contacts B 
are already open, further energising of the coil is 
impossible during this unwinding period. 

I 2 

r 
A(-) M(P) B+ c D 

D.Sl02 "\Viring diagraJD 

Unwinding normally takes approximately 36 seconds, 
but due to the relatively short time cycle of type 
D.8116, the time taken is approximately 12 seconds, 
and for the D.8119/l, 18 seconds. During this time 
the camshaft is revolved and the contacts are opened 
or closed according to the cam profiles. " 
At the end of this time the cam operating contacts B 
will allow them to close, enabling a further winding 
operation to be m~de. 

Pet•iodic Inspection 
Periodically a switch should be inspected to ensure 
that there is no apparent physical damage. 
The components should be in good condition and the 
contacts should be clean and show no signs of excessive 
pitting or burning. 
A check should be made on the insulation resistance 
between all live parts and the frame using a 250 volt 
" Megger." The reading obtained must not be less 
than 20 megohms. 
Any switch whose condition is at all doubtful should be 
replaced immediately by a new one and the original 
returned to our nearest Service Department where it 
will receive prompt attention by our Repair Organisa­
tion. 

Servicing 
No attempt should be made to service a unit unless adequate and efficient testing facilities are available. Where, 
however, these have been arranged, full details of testing may be obtained on request of Rotax Service Leaflet 
No. S.L. 39. 

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

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone: ELGAR 7777 

THE SERVICE DEPARTMENT 
LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 
v.• MELBOURNE N. 3 

AUSTRALIA 

Telephone: F.J. 4867 

LUCAS-ROT AX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

r' 

\ 
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SUBJECT: 

TYPE: 

DATA: 

Push-in Solenoid Switch 

0.2210 

WEIGHT : I 0 OUNCES 

MOUNTING: TWO ·193" DIA. HOLES 

2·187'' APART 

RATING: 5 AMPERES INTERMITTENT 

TECHNICAL 
LEAFLET 
N U M B E R T.L. -10 

la Description 
This switch is similar to the 0.2208 switch in that it is 
designed for manual " make " operation. However, 
as the-hold-in solenoid is energised from an indepen­
dent source, the plunger must be tnaintained in the 
" on " position until such time as the solenoid is 
energised, the " break " being automatic upon the 
de-energising of the solenoid which ·is assembled around 
the plunger. 

Its present function is to initiate the starting sequence 
of electric starters fitted to gas turbine engines. 

The plunger of the switch carries an interlocking device 
which locks the switch, during its operation, in the 
selected circuit until completion of the starting cycle. 
The switches are operated from a 28 volt supply, the 
contacts being capable of carrying 5 amperes to the 
external circuit. 

The norrnal coil-operating current is I ampere, yet a 
current of approximately ·53 ampere will retain the 
plunger in the "on " position. When the current is 
reduced to approximately ·32 ampere the switch 
will "trip" automatically. 

The coil resistance is 22 to 27 ohms. 

The main housing is aluminium with the mounting 
flange being machined integral with it. Inside the 
housing is a soft iron coil bobbin assembly, with a 
spring-loaded plunger passing through the centre of 
the coil. ..., 

At the end of the main housing opposite the flange, 
the plunger, with a spring-loaded contact plate secured 
to it, projects through the coil. Butting against the 
end of the housing is a combined terminal and contact 
block, which, when ·in position, allows for a clearance 
of approximately ·200" between the contacts and 
contact plate. 

A terminal cover butts against the terminal block, both 
being held to the main housing by a large circular 
knurled nut, which in turn is locked by a circlip. 

There are four terminals for connection purposes 
which are marked quite clearly. A simple diagram of 
the contacts, terminals and coil is shown. The leads 
to the switch pass through a grommet in the terminal 
cover. 

A dummy contact ensures that on depression of the 
plunger the contact plate bridges only the "+" and • 
" SI " contacts. 

+0----0 Q-0s1 

Cl 

c 
Mounting of the switch is effected by two ·193" dia­
meter holes, 2·187" apart in the ·125" thick mounting 
flange. The overall length is 4·111" and the plunger 
movement is approximately 0·200". Weight, 10 oz. 

" 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 .. 
worthir;~ess Requirements. 3/3/52." FEBRUARY 1952 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGlAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD. BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 

----- ------~-
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Operation 
Operation of the switch is simple and positive; de-

* pression of the plunger makes contact between "+ 11 

and " SI 11 and initiates the first phase of the starting 
operation via a system of relays and switches. This in 
its turn closes a circuit to the solenoid between con­
t~cts "C" and "Cl 11 thus maintaining·the switch in 

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

the " on 11 position precluding the necessity for further 
manual holding. The switch continues to stay in the 
" on 11 position until the starting cycle has been com­
pleted when the circuit to the solenoid is broken by 
external means, and allows the plunger to return to 
the " off" position with a snap action. 

In. case~ where test equipment is available, apply for 
Rotax Service Leaflet No. S.L. 40 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. 10 

ENGLAND 

Telephone : ELGAR 7777 

LUCAS-ROTAX (AUST.) PTY. L TD 

BOUVERIE STREET 

MELBOURNE, N. 3 

AUSTRALIA 

Telephone: F.J. 4867 

LUCAS-ROTAX LIMITED 

MONTREAL AIRPORT . . 
DORVAL, P.Q. 

CANADA 

Telephone: WALNUT 3435 : 

... 

/' ' 
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SUBJECT: Starter for 15 Watt Tube 

Tltl11~: F. 3001 

400 CYCLE A.C. CHOKE 

• 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R 'I'.I .... -11 

t----------6·250"---------~ 2 HOLES ·149" DIA. C'BORED 
·265" DIA. BOTH • SIDES 

STARTER UNIT 

·-·--~ 

\ . 
SUPPLY ! 
I ! 

·-·-·-·-·J 
FLEX 14/36 S.W,G. 

1·5 MM. GLASS SLEEVING WIRING DIAGRAM 

Specification 
These starter units are designed for use with a 15 watt 
fluorescent lighting tube. Each unit consists of-a base 
on which is mounte.d a condenser and choke assembly. 
The nature of these components is such that they are 
not normally repairable and should they cease to 
function efficiently the complete unit should be re­
placed. The only checks necessary, at major overhaul 
periods of the aircraft, are to ensure that all soldered 
connections are secure and that the unit is firmly 
secured in position. 

I 

Address all enquiries to :1 

Condenser: 
400 Cycle A.C. 

Choke: 

Dimensions : 

Weight: 
Mounting: 

THE SERVICE DEPARTMENT 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone: ELGAR 7777 

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

AUSTRALIA 

Telephone : F.J. 4867 

1·5 mfd. 250 volts A.C. working. 
With a current of 0·39 ampere at 
a voltage of 110 (400 + 2% c.p.s.) 
the inductance is 0·1 Henry. 
Overall length : 6·250 in. 
Overall width : 1·500 in. 
Overall height : 1·343 in. 
7·5 oz. 
2 holes ·149" dia. (c'bored ·265" 
dia. both sides). 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

11 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 AirR 
worthiness Requirements. 4/4/52." DECEMBER 1951 

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

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F:J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 

·. 
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SUBJECT: Plunger Switch 

TYPE: 0.0909 

DATA: WEIGHT: 4 oz. 

Description 

RATING: 10 AMPERES 

TERMINALS 4 B.A. 

This is a simple plunger switch desig_ned to operate 
one circuit on depression of the plunger and another 
in its normal release position. 

The switch body is a light alloy barrel and fixed to one 
end by two 4 B.A. screws is a terminal moulding. 
Positioned centrally in this moulding is a brass guide 
ferrule in which the end of the.switch plunger slides. 
The plunger passes through a spring-loaded contact 
carrier, the two springs, one helical and the other 
conical, being assembled around the plunger spindle. 
Both bear on a thrust washer mounted on the spindle 
next to the moving contact carrier so that the carrier 
is pressed against the shoulder of the plunger button. 
Two contact plates are attached to the carrier. When 
the switch is in its normal position one plate bridges 
two fixed spring contacts which are connected to the 
terminals marked " I " and in the .depressed position 
the second plate bridges another pair of fixed spring 
contacts which are connected to the terminals marked 
"2,. 

For installation purposes there are four holes tapped 
4 B.A. by ·500" deep in the end face of the metal switch 
barrel. These holes are equi-spaced on a 1·125" p.c.d. 
The diameter of the plunger button is ·623" and when 
operated its travel is from ·281" to ·375". 

TECHNICAL 
"L E A F L E T ' 
N U M B E R T.L. 42 

The contacts should be examined to ensure that they 
are not pitted or burned. To do this remove the 
terminal cover and by unscrewing the two 4 B.A. 
cheesehead screws in the terminal moulding it will be 
possible to separate the moulding together with the 
spring contacts, springs and moving contact carrier 
from the switch barrel and plunger. If it is found 
that the condition of the switch interior is at all doubt­
ful then the complete switch will have to be renewed. 

After satisfactory inspection a switch should be re­
assembled and tested in the following manner :-

1. Pass a current of I 0 amperes through each pair of 
contacts for a period of one minute. 

2. Operate the switch six times to ensure correct 
functioning. The contacts which close when the 
plunger is depressed must not re-open even if 
the plunger is operated to maximum depression 
or vice versa. 

3. With 10 amperes flowing, the voltage drop across 
each pair of contacts must not exceed 40 milli­
volts. 

Pet•iodie lnst•eetion and Testing 

4. The insulation resistance between terminals with 
the switch open, and between terminals and the 
body with the switch closed, should be at least 
20 megohms when tested with a 250 volt " Meg­
ger." 

At each inspection and overhaul period of associated 
equipment, a switch should be inspected and tested. 

Carefully examine the switch and ensure that there is 
no physical damage. Distorted, cracked, or chipped 
mouldings or components will necessitate the re­
newal of the complete switch. 

OR 

5. The insulation between terminals with the switch 
open, and .between terminals and the body with 
the switch closed must withstand a pressure of 
230 volts, 50 cycles A.C. for one minute. 

" 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. 3/3/52." 

FEBRUARY 1952 

ROTAX LIMITED • WILLESDEN JUNCTION LONDON N.W 10 ENGLAND , TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA} PTY. LTD BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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Servicing 

If a switch does not satisfy the above inspection and tests, it should be dismantled sufficiently so that a closer 
inspection can be made. The inoperative part must be renewed and the switch reassembled and retested. 
For details please apply for Rotax Service Leaflet No. S.L.42. 

Where adequate servicing facilities are-not available a switch· 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. 

A ' 

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

ROTAX .LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7777 

THE SERVICE DEPARTMENT 

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

AUSTRALIA 

Telephone : F.J. 4867 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 
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SUBJECT 

TYPES: 

DATA: 

General : 

Amendment-0.6723 & 24 Contactors 

The 0.6723 & 24 contactors are similar to types 
0.6703/2 and 04/2 respectively except for the follo,(ing 
variations in component parts:-

Item No. 
13 

* 19 

22 
23 
36 

+ 38 

Part No. 
N.63932 
N.63932/1 
N.63932/1 
NK.920-F 
N.77668/22 
N.77656 
N.129053 
N.129052 
N .. 129051 
N.129513 
N.63962 

N.63949 

No.per Unit 
1 

2 
6 
6 
6 
6 
6 
6 

Name of Part 
Grub Screw (0.6724) 
Grub Screw (0.6724) 
Grub Screw (0.6723) 
Screw 
Spring Washer 
Washer 
Cable Lug 

" " 
Connecting arm 
Square Nut 
Main Body 
Solenoid Cup & coil 
assy. 
Al')vil 

Note: * Items suppHed as alternatives to those quoted 
in the Spare Parts List at custower' s request. 

ROTA~ 
TECHNICAL 
LEAFLET 
N U M B E R T .L. 43 

These compact 
moulded bakelit 
Maximum curre 

+ These items common to all types. 
is the double pole version of these 
be considered as two 0.5400 series 
i in the one case, the two switch 

is 20 amperes a 0.6707/4 Service Leaflet 

mended that I 5 -···r -· -- ---·- ----
is made to these switches via 4 B.A. combined screws 
and washers at the base of the switch. 

The action of the switch is simple and positive ; the 
bottom of the switch lever contains two spring-loaded 
balls, one of which rests in the centre of a pivoted 
cam which is in turn attached to the moving contact 
or contacts. Movement of the switch lever forces 
the spring-loaded ball over the centre of the camface 
causing the moving contact to bear down on the fixed 
contacts and be maintained in this position. If, how­
ever, the switch is of a spring return type, the cam is 
so shaped that as soon as the switch lever is released 
the spring-loaded ball returns to the middle position 
of the cam providing a sharp break between fixed and 
moving contacts. 

Variations in type of the 0.5400 series of switches are 
stated below. 

0.5401 Changeover Centre Off. 
0.5402 Changeover Centre' Off Spring Return 

from one position. 
0.5403 Changeover Centr~ Off Spring Return 

0.5404 
0.5405 
0.5406 
0.5407 

from both positions. 
On-Off Switch Centre Off. 
On-Off Switch Spring Return to Centre Off. 
Changeover Switch. 
Changeover Switch Spring Return to 

Centre On. 
The design of these switches is such that they may 
easily be mounted in banks thus saving space. A 
minimum of ·031" must be allowed between each 
switch when so mounted. The weight of this type of 
switch is two ounces. 

D'ecember, 1955 1ped together ; the .operation re-
- . ·- . s before and the various types of 

switch are as follows :-

0.550 I Changeover Switch Centre Off. 
0.5502 Changeover Switch Centre Off Spring 

Return from one position. 
0.5503 Changeover Switch Centre Off Spring 

0.5504 
0.5505 
0.5506 
0.5507 

Return from both positions. 
On-Off Switch Centre Off. 
On-Off Switch Spring Return to Centre Off. 
~hangeo'fer Switch. 
Changeover Switch Spring Return to 

Centre On. 

,. 
The weight of this type of switch is 3·75 ounces. 
Once again when the switches are mounted in banks a 
minimum of ·031" between each must be allowed. 

"' 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. 3/3/52.'' FEBRUARY 1952 · 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W. 10 ENGLAND • TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET MELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 

--·- ----r· 
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Periodie Inspection in Set•viee 
lt is not recommended that these switches should be 
dismantled as they have been sealed after manu­
facture and test. They should, however, be subjected to 
the following visual examination and test, after which, if 
it passes successfully, the switch may be considered as 
acceptable for continued service. Failure of the 
switch on test will necessitate its replacement. 
Check the moulded body, ensure that it is not cracked, 
strained, or otherwise damaged. 
RemoVe the terminal cover, check that connections are 
secure and leads are in good condition. 

~ '~- \(Types 0.5402, 3, 5, and 7 must operate with I! to 2 lb. 
· '""', o,, , • in. and 0.540 I, 4 and 6 must operate with 2! to 3! lb. 
• t .A "' 1 "'" in. applied to each toggle arm. If an extension is used 

I on toggle arm the weight of extension may be ignored 
~ if of light construction. -· With 20 amperes flowing through the contacts, the 

millivolt drop across the terminals must not exceed 
80 millivolts. 

Insulation resistance between all terminals with the 
operating lever in all positions must not be less than 
20 megohms when measured with a 250 volt" Megger." 

-------------- ------ _.__ 
\The 0.5500 series of switch should be subjected to the f 
same tests, the types 0.550 I, 4 and 6 must operate I with 2! to 3! lb. in. on the toggle arm; 0.5502, 3, 5, \ 

I and 7 must operate with I! to 2 lb. in. on the 
i toggle arm. All other figures quoted for the 0.5400 ; 

also pertain to ~he 0.5500 series. _ --
-- &::zo:::t.......,.......~ , ,. [. ... I.._ q i. h. • 

lt is recommended that any switch which does not 
satisfy the above inspections and tests should be re­
placed by a new one and the original 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 "' 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7777 

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

AUSTRALIA 

Telephone : F.J. 4867 

LUCAS·ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

/ 
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s·®1fA}[ 
T E C H N 'j C A L 
LEAFLET 
N U M B E R. T .IJ. -14 

SUBJE(;T: Barrel Type, contact switch 

TYPE: D. 0419 

DATA: 

WEIGHT: 11 oz. 

RATING: 5 amperes .• 

MOUNTING : 3 holes tapped 4 B.A. 

Description 
The D.0419 is a four position, barrel type, snap action 
switch designed as an engine selector switch on 24 
volt electric starter systems for gas turbines. 

Each switch consists of a barrel carrying a ·segmented 
brass contact ring. Mounted on a bracket about the 
barrel assembly is a moulded terminal block where 
five of the six terminal positions are utilised. A copper 
contact spring from each of the terminals rides on the 
barrel, the segments of the contact ring being designed 
so that certain terminals are bridged at each of the 
four switch positions. 

To lock the switch in position during any one starting 
cycle, the D.0419 is fitted with a notched plate which 
mates with the tongue of the locking device on the 
starter push switch, thus ensuring that the selector 
switch knob cannot be turned to another position 
until the start is completed, when the starter push 
springs out and releases the interlock. 

Ope~ation 
The sWitch knob has four positions, designated on the 
switch 1 mounting panel in a clockwise direction as 
I : 2 : 3 : 4. The following table shows the switch 
action in each position :-

Switch , 
Position, Terminals connected 

I SI to I on same terminal 
moulding 

2 SI to 2 
3 SI to 3 
4 SI to 4 

Terminals isolated 
All other 

terminals 

A brass cover protects the switch and the leads are 
brought out through a grommet in the end of this 
cover. The switch mounting flange provides three 
holes tapped 4 B.A. for installation purposes. 

11 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. 3/3}52." 

FEBRUARY 1952 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W, 10 ENGLAND 

MELBOURNE N. 3 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4867 LUCAS-ROTAX (AUSTRALIA) I?TY. LTD BOUVERIE STREET 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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Periodic Inspection 
In service these switches should require little atten­
tion provided they are not maltreated. Periodically a 
general visual inspection should be made to ensure 
that there is no damage and that the switch is free from 
any dirt or foreign matter. The snap action of the 
switch should always be positive, and movement 

between positions must be smooth. An insulation 
resistance check should be made with a 250 volt 
Megger between all terminals and segments and the 
switch frame. The reading obtained should not be 
less than 20 megohms. 

Servicing 
If a switch does not satisfy the above inspection and tests, it should be dismantled sufficiently so that a closer 
inspection can be made. The inoperative part must be renewed and the switch reassembled and retested. 
For details please apply for Rotax Service Leaflet No. S.L. 44. ' 

Where adequate servicing facilities are not available a switch 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 . 

r· 
I 

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

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 

ENGLAND 

Telephone : ELGAR 7777 

THE SERVICE DEPARTMENT 

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

MELBOURNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4867 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 

CANADA 

Telephone: WALNUT 3435 

--·~--~-- ·- ----------
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ROTAX 
T E C H N"'l. C A L 
LEAFLET 
N U M B E R T."L. -Hi 

SUBJECT: Electrically operated, mechanically latched contactor 

TYPE: 

DATA: 
Weight: 

Rating: 

. 
Mounting: 

Operating 
Voltage: 

0.7601 

6 lb. 15 oz. 

Main contacts 200 amperes 
continuous. 

Auxiliary contacts 5 amperes 
continuous . 

Four holes ·257" diameter. 

28 volts. 

Deser•iption . 
This unit is a single pole tlatched-in contactor with 
manual and remote trip, and" has been designed for 
operation on 28 volts ; it is continuously rated at 200 
amperes across the main contacts, and 5 amperes 
across the auxiliary contacts. A feature of the con­
tactor is that there are two main pairs of contacts 
in parallel between the main terminals Ll and A. 

The contactor is built up on a moulded base and con­
sists essentially of an actuating toggle mechanism, 
closing and tripping solenoids. The main contacts 
are of a rolling butt type with silver nickel faces and 
are employed with arcing contact extensions enclosed 
in a moulded arc chute ; connection to the auxiliary 
contact is made via a moulded terminal block mounted 
on the base of the c;:ontactor. 

The nominal operating voltage of the contactor is 
28 volts, the maximum is 29 volts, while the minimum 
operating voltage for the closing coil is 18·5 volts and 
for the tripping coil 16 volts, both readings at 20°C. 

External connections to the main contacts are made 
via two internal busbars each having a ·386" fixing hole. 
Access to these is gained through ·718" diameter holes 
in the moulded base. 

\, 

Auxiliary and coil connections are made via 6 B.A. 
screw and washer terminations in the 8-way terminal 
block. 

Operation 
The main contacts are actuated by means of the 28 volt 
closing solenoid which, when energised, pulls a toggle 
linkage over centre to latch in the closed position 
against the action of the main contact return spring. 

I 

This same movement of the toggle linkage opens the 
switch contacts on the coil cut-out and thus de­
energises the closing solenoid as the plunger com­
pletes its stroke ; a,t th7 same t_ime !t ~lso. closes .a 
pair of auxiliary contacts 1n the tnp coli C1rcu1t. Th1s 
closing operation is effected remotely by means of a 
push button or similar type of switch wired in circuit 
with the D.C. energising current supply and the 
terminal to which the closing solenoid is connected. 

The trip mechanism may be operated manually, by 
pressing the push button which protrudes through the 
casing 1of the contactor, or electrically by means of the 
trippi~g solenoid which coll~pses ~h~ toggle.~echanism 
and allows it to return to 1ts ongmal pos1t1on under 
spring pressure. 

Installation 
This contactor may be mounted in any position except 
with the main contacts pointing downwards. lt will 
give satisfactory operation in air tern peratu res between 
+ 70°C. and - 70°C. and at altitudes up to 50,000 ft. 

The mounting base dimensions are 7·343" by 5·187" 
while the height of the unit from the mounting surface 
to the top of the trip button is 5·187". 

. . 
The four steel bushed fixing holes are ·257" diameter 
and the fixing centres form a rectangle 6·156" by 
'4·187". 

This contactor weighs 6lb. 15 oz. 

PRICE ONE SHILLING 

" Information contained in this leaflet affecting safe operation and 
maintenance has been verified and approvec( by the Air Registration 
Board in accordance with Chapter A6~2 of British Civil Air­
worthiness Requirements. 2/4/53." JANUARY 1953 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LONDON N.W:t 10 

BOUVERIE STREET 

ENGLAND 

MELBOURNE N. 3 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

TELEPHONE OXFORD 9368 



Rotax Technical Leaflets TL 1 - 96 OCR Page 112

Ser,~ieing 

If test equipment is not available no attempt s~ould 
be made to service or dismantle the unit. lt shpuld, 
however, be replaced by a new one and th1 in­
operative equipment returned to our nearest Ser,vice 
Department, where it will be promptly dealt w,i1h by 
our Repair Organisation. . . 

I 

In cases where test equipment is available, apply for 
Rotax Service Leaflet No. S.L. 45 for full servicing 
details. 

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

THE SERVICE DEPARTMENT 
' l 

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

AUSTRALIA 

Telephone : F.J. 4687 

RO.TAX LIMITED 
WILLESDEN JUNCTION 
' LONDON, N.W. 10 

ENGLAND 

1Telep~one: ELGAR 7777 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

) 
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SUBJECT: Multiple Protection Unit 

TYPE: 

DATA: 

Mounting: 
Weight: 

F.5102 

4 holes 0·266" diameter. 
7 lb. 13 oz. 

Electrical Connections : 9-pin Plug. 

Descri(ltion 

2-way Terminal block 
0·250" diameter B.S.F. 
studs. 

4-way Terminal block 
4 B.A. screws. 

The multiple protection unit operates in an aircraft 
generating system supplying a 112 volt O.C. supply, 
a 28 volt O.C. supply and a 200 volt three-phase A.C. 
supply. The complete generating scheme comprises 
four alternators each feeding separate transformer 
rectifier units, the O.C. outputs of which are con­
nected to common low voltage and medium voltage 
busbars. A multiple protection unit operates with 
each transformer rectifier unit and .has been designed 
to protect the system against a number of fault con­
ditions which may arise during operation. 

The multiple protection unit comprises a 0.6708/2 
Contactor, a 0.6214/1 Thermal Relay, an F.5902 Over­
voltage unit, a load sharing relay, and two 0·51-\F. cap­
acitors. These items are mounted compactly on a 
base panel and enclosed in a metal case. A 9-pin 
plug and two terminal blocks, mounted on top of the 
unit, provide external .connections. A detailed des­
cription of each of the three main units is to be found 
in the following publications :-

0.6708/2 Rotax Technical Leaflet No. T.L. 23. 
0.6214/1 Rotax Technical Leaflet No. T.L. 22. 
F.5902 Rotax Technical Leaflet No. T.L. 74. 

Overall dimensions of the unit will be found in the 
diagrams contained in this leaflet. 

O(terution 
For a complete description of the operation of the 
generating scheme for which the multiple protection 
unit was designed, reference should be made to the 
Rotax Technical Manual for the generating scheme of 
the Bristol Britannia Mark 100. The following 
operational description of the unit applies when. it is 
incorporated in this scheme :-

R 0 T .L\ X 

I 

cohtactor 

T E C H N 
L E A F 
NUMBER 

I C A L 
L E T 

'tl'. l •. u; 

win~ing of the alternator is supplied, partly 
compounding transformer, the primary wind­
which' are connect'ed in series with the stator 

windi of t6e alternator, and partly from the 28 volt 
O.C. ' bar of the system. The feed from the bus­
bar to the field is broken through the 0.6708/2 con-

Under normal operating conditions, the coil 
ntaotor is energized and the field circuit is 

through a pair of contacts in the contactor. 
pply 1to the contactor coil is interrupted, the 
the field circuit is cut off and the alternator 
ned from the system. The hold-in supply 

'"n,nr<~rtr,r is made via a pair of normally closed 
0.6214/1 thermal relay. 

rmal Relay 
0.6214/1 relay is not energized under 

conditions-. A fault signal applied 
(terminal T) will operate the relay 

and se normally closed contacts to open and 
'the d-in supply to the 0.6708/2 contactor will be 
cut Thelfeed from the busbar to the field circuit 
which . con}rolled by the 0.6708/2 Contactor also 
passes rough the thermal element of the relay. 
If the d current increases beyond certain limits due 
to a fa in the alternator set, the thermal trip oper-

pen !the normally closed contacts and again 
-in cljrrent to the 0.6708/2 is cut off. 

OverVoltage Unit 
comprises two independently operated relays 

th a s1ngle pole double break set of normally 
ntacts, the contact sets being connected in 

When either of the relays operate to close 
of co1ntacts a supply is fed to the coil of the 

therm 1 relay. which operates to cut off the hold-in 
:to the 0.6708/2 contactor . 

.. Information contained in this leaflet affecting safe operation and rrialnten,ance has been verified and approved by 
the Air Registration Board in accordance with Chapter A6·2 of I Airworthiness Requirements. 11/11/55" 

PRICE ONE SHILLING 

A.R.B. Authority Ref. N 
"Amendments to this publication invalidate the 
by the manufacturers with the concurrence 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAN 

LUCAS-ROTAX LIMITED TORONTO 13 

ENGLAND 

C EL TEN HAM S. 22 

DECEMBER 1955 

TELEPHONE ELGAR 7m 

TELEPHONE XF 1381 

TELEPHONE ·PLYMOUTH 5-4171 
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The operation of each overvoltage relay ij the; ~nit alternators will cease and the alternators will operate 
is the same, one being connected in the 28 ~olt ci[~uit as independent !!nits. 
and the other connected in the 112 volt ·cir~uit of the 
system. Each relay has a shunt and a series!coil fi/,. ted 1 t 11 t• 
and the following operational description [pplies to US a a IOU 
both relays :- j The unit is mounted on a horizontal plane and anti-

1 vibration mountings are used. Two mounting straps, 
The shunt coil is connected between the espeF ive each with two fixing holes 0·266" in diameter the 
positive busbar and negative and the settling 0~ the centres of which form a rectangle 6·500" x 9·000", 
relay is such that a given percentage overv.1oltage on th . . .. 
the bus bar will cause the relay to operate wit~ resu) ,ant secure e Unit In posJtJon. 

contactor. Periodic lnspeetion 
interruption of the hold-in current to the D.67.

1
I8/2 

The series coil is connected in the load s~aringj ine 
which equalises the load taken by the alter~1ator ~ ts. 
The polarity of the coil is such that, whe~ an oJer­
voltage occurs, the resultant load sharing curr~nt 
assists the tripping of the overvoltage relay ~ssoci~ted 
with the faulted alternator set. At the slame t1me 
this current opposes the tripping of the oqervolt ge 
relays associated with the unfaulted alternators. ; 

N.105744J2 Load Sharing Relay I 
The low voltage and medium voltage loa~ sha ing 
circuits are broken through two pairs of contact. in 
the load sharing relay. Under normal~ won ing 
conditions, the coil of this relay is energized and b th 
pairs of contacts are closed. If the hold-i cllr;r1 nt 
to the relay coil is switched off, load sharin betw en 

I 

.· .· 

Periodically the unit should be given a thorough 
inspection. All components should be clean and 
u11damaged, and all terminals secure. The insulation 
of leads must be in good condition and frayed or 
damaged leads will require to be renewed. After 
inspection the following insulation tests must be 
carried out provided the unit can be isolated from its 
associated circuits. Using a 250J volt "Megger", 
check the insulation resistance between the following 
points:-

Terminal1 and terminals 2, 5, 7, A, C and P. 
Terminal 2 and terminals 5, 7 and P. 
Terminal 5 and terminals 7, A, C and P. 
Terminal 7 and terminals A, C and P. 
Terminal A and terminal P. 
Terminal C and terminal P. 

~~ 
\~ . 

' 

• 



Rotax Technical Leaflets TL 1 - 96 OCR Page 115

• 

1111 

' 

I 
i 
I ......--- I 

4 I 2 
9·PIN PLUG WAY I WAY 

A M. REF. SX/6036 TERMINAL 
ZA.3404i! l!zA.340S TERMINAL 

I jljcj BLOCK 
123456789 0 

l' UL~ UJJ ~*rr 
B LJ~ 

INI 

c 
~ ts 

~ - % 
G G w y YW 

T c 
...._ B 

A 
s 

'-----

G R 

7 
8 

9 
10 

11 
12 

r ~ 

BIL 

I<'ig. 2 PI'actical 

The frame of the unit and terminals 1, 2, 5, 7, A, C 
and P. 

The insulation resistance between these points must 
not be less than 100 megohms. 
Note : The insulation resistance of 100 megohms 
applies to units being tested under normal conditions, 
allowance should be made for climatic conditions, in 
particular humid climates. Under such conditions, 
resistance readings may be lower and discretion should 
be exercised before !':ejecting a unit. 

1200-Dout• Ovet•lund 
After every 1200 hours in service, the unit is to be 
removed from its installation and completely over­
hauled. The 0.6708/2 contactor, the 0.6214/1 ther­
mal relay and the F.5902 overvoltage unit must be 
removed from the base panel and overhauled in 

I 

p l R 
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I i I W WHITE 
11 I 
11 I 

. . 11 di~gi•ant wn·nrf 

accorlJnce ~ith the overhaul instructions contained 
in thej folloling leaflets :-

0.67~8/2 Rotax Service Leaflet No. S.L. 43. 
0.6~r.4/1 Rotax Service Leaflet No. S.L. 22. 
F.59

1
0 Rotax Service Leaflet No. S.L. 74. · 

Dis1 uantling 
To re~;ove ~he three main units from the panel, dis­
connett the Internal leads to each unit and remove the 
nuts ~~d se ews securing them to the base panel. 
The d.6214/ thermal relay can· be removed from the 
panel IJitho~:~t dismantling the support plate of the 
termi1ll blotks and plug. 

lt is recomjended that all internal leads be marked 
when Hem~~ed from their terminals to ensure that 
they are reconnected to the correct terminals during 
reasse 1bly. . 

!I 
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The load sharing relay, the two 0·5~F. cap citors and 
the terminal blocks and plug need not b remhved 
from the unit. 

Inspection 
With the main units removed examine the remalining 
components for signs of physical damage. The ter­
minal blocks should be carefully examined. for crac~s . 
or distortion. When the condition of a~y part 1s 
doubtful it should be renewed. All interJ~al ~iring 
should be examined and when the insulation of any 
lead is frayed or damaged in any way th~ da"laged 
wiring must be renewed. Ensure that all parts are 
clean and free from any foreign matter: lt is repom­
-mended that benzine or unleaded petrol e used as 
cleaning agents. Carbon tetrachloride m1 st ndt be 
used. j 

Using a 250 volt "Megger", measure the insulati~n 
resistance ofthe two 0·5~F. capacitor~. The insulktion 
resistance of each capacitor must not be less than 
100 megohm~. 

Reassentbly 
When the main units have been overhauled reassemble 
them to the base panel. After reassembly the in­
t:rnal wi_ring must be checked against the wiring 
d1agrams m this leaflet. 

Testing 
In the ~ollowing paragraphs, terminals 1 to 9 refer to 
th_e 9-pm plug; terminals A to D, to the 4-way ter­
m mal block, and terminals P and R to the 2-way 
terminal block. 

All resistances must be corrected to an ambient 
te~peratu~e of 20°C. using a Wheatstone Bridge 
resistance mstrument. 

N.105744J2 Load Sharing Relay 
Connect a 24 volt D.C. supply via a switch to terminals 
9 and 4. With the switch closed, measure the re­
sistance between terminals A and B and between 
terminals C and D. This must be 5·2 ohms ± 10% 
in each case. 

' ~" sJat·~ Parts List 
) 

Item No. Part No. No. Off Name of Part Item No. Part No. No. Off Name of Part 
1 D.6708/2 1 Contactor 16 ZA.3404 1 Condenser Assy. 
2 NK.2017-L 4 Screw 17 N.123016 1 Insulating Bar 

8921/1 4 Spring Washer 18 ZA.3407 1 Condenser Assy. 
NK.10005-L 4 Nut 19 NK.525-L 2 Screw . 3 D.6214/1 1 Thermal Relay I N.1360 2 Plain Washer 

4 NK.2031-L 2 Screw AGS.2001 /A/1 2 Stiff nut 
N.1354 2 Plain Washer I 20 N.69968 1 Terminal Cover Assy. 
8921/1 2 Spring Washer 21 N.114331 1 Cover Assy. 
NK.10005-L 2 Nut 22 N.105744/2 1 Relay 

5 N.114635 4 Pillar 23 N.1360 2 Plain Washer 
6 N.23539/21 4 Locking Tab I 8921/20 2 Spring Washer 
7 N.64262 8 Plain Washer NK.10013-L 2 Nut 

8921/6 8 Spring Washer 24 AGS.1696/9 1 Grommet 
NK.10009-L 8 Nut 25 AGS.1696f5 2 Grommet 

8 NK.719-D ' 2 Screw (Short) 26 N.114329 1 Terminal Block 
NK.721-D 2 Screw (Long) 1 27 N.104600j10 2 Cable Lug 
N.64262 8 Plain Washer 28 NK.731-L 2 Screw -
8921/6 4 Spring Washer N.1358 2 Plain Washer 
NK.10009 4 Nut AGS.2002/B/1 2 Stiff nut 

9 F.5902 1 Overvoltage U it 29 N.94139/1 1 9 Pin Plug 
10 N.129498 1 Panel Assy. 30 N.114149 1 Cable Lug 
11 NK.733-L 8 Screw 31 NK.10064-F 2 Nut 

N.64262 8 Plain Washer 8921/10 2 Spring Washer 
8921/6 8 Spring Washer 32 N.114148 1 Cable Lug Assy. 

12 N.129384 1 Cover Assy. 33' 12635J7Sf3W 4 Combined Screw and 
13 NK.726-F 2 Screw Wastier 

N.1358 2 Plain Washer 34 N.116964/1 1 Cable Lug 
N.1378 2 Spring Washer 35 N.127459 1 Terminal Block Assy. 
NK.10010-F 2 Nut 36 N.116962 1 Cable Lug Assy. 

14 NK.726-F 1 Screw 37 N.116964/2 1 Cable Lug 
N.24126 2 Plain Washer 38 N.104600/2 1 Cable Lug 
N.1378 1 Spring Washer As Reqd. *Unipren 6 Cable 
NK.10010-F 1 Nut As Reqd. *Unipren 24 Cable 
N.43215/1 1 Terminal Tag N .60791 /7 40 2 *Helsyn Sleeve 

15 N.123043/1 1 Terminal Plate Assy. * Items not illustrated 
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With the switch opened, an open circuit must be 
indicated between terminals A and B and between 
terminals C and D. 
Remove the Sl!pply conn_ected to the unit. 

0.6708/2 Contactor 
Connect a 24 volt D.C. supply via a switch to terminal 
1 positive and terminal 4 negative, the switch being 
connected in the positive line. With the switch 
opened, an open circuit should be indicated between 
terminals P and R, and between terminals 5 and 7. 

i:: 
= 

With t.re s •1itch closed, a closed circuit should be in­
dicatedJI bet!een terminals P and R, and between 
term in f Is 5 jnd 7. 

0.6214[1 T ermal Relay 
With the 2 1 volt D.C. supply still connected up to 
terminJis 1 apd 4, connect terminal 3 via a second switch 
to the positive terminal of the same 24 volt supply. 

With b!oth sf[itches closed an open circuit should be 
indicated be ween terminals R and P. 

I 

§ 
"' 

Sp~u·e Parts 
Diagrant 

"., < ~' I 

' *' 
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With the switch in the lead to terminal 1 peneCI and Insulation Tests 
the secopd switch in the lead tQ termina 3 cllosed, 
an open circuit should be indicated betwee terminals 
R and P~ , D~sconnect the supply to the unij. 

F.S902 0vervoltage Unit . 
The resistance b~tween terminals 7 and 8 is to be 
measured a~d shoul'd be be~ween 1000 !ohm~ and 
1250 ohms. [ 

~::s~~~iJt~~~e sbh~~~e~e te~~::~sn 46;n~h 1 sis ~jt~ ~~ 
ohms. 

rectifier unit to the protec,tion unit, leavin th~f con­
nections to the 4-way terminal block dis onn~cted. 
Connect up a variable D.C. j.supply, vi.a a suitable 
ammeter to terminals A positive and t rmi~al B 
negative. With the transformer rectifier u it o~e.rat­
ing, increase the current to terminals A and B. 1 The 
transformer rectifier unit should trip out whefn the 
current is between 145 milliamperes and 190 illi­
amperes. With the polarity of the curren rev rsed, 
i.e., terminal A negative and terminal pos·itive, 

Note : When car_rying out the following high potential 
tests, the potential must be gradually increased to the 
specified value, maintained for one minute ar,1d then 
gradually reduced to zero. 

Apply a high potential test of 500 volts r.m.s., SO 
c.p.s. for. one minute between the following points : 

Terminal1 and ter':f!ilials 2, 5, 7, A, C and P. 
Terminal 2 and terminals 5, 7 and P. 
Terminal 5 and terminals 7, A, C and P. 
Terminal 7 and terminals A, C and P. 
Terminal A and terminal P. 
Terminal C and terminal P. 
The frame of the unit and terminals 1, 2, 5, 7, A, C 

and P. 

When the high potential tests have been completed, 
measure the insulation resistance between the points 
listed above using a 250 volt " Megger." The insula­
tion resistance must not be less than 100 megohms. 

When the unit has satisfied the above tests replace the 
operate with a current of 190 milliamperes flowi g in cover. The unit can now be con-s·idered serviceable 
t~e test circuit. fo,r continued use. 

Rotax Servicing Facilities 
Any unit which .cannot be serviced satisfa;ctori~y by When ordering spare parts make reference to the 
following the instruction's contained in t~tihis leaflet spare parts list and quote part number and ·name, to­
should be renewed and the original retur ed td our gether with the serial .number of the unit for which 
nearest Service Department or authoris d Seirvice the parts are required. This will ensure correct 
Station, where it will receive prompt attent on by our identification and prompt attention. 
Repair Organisation. 1 

For further information on tre functioning, operation and maintenance 

of Rotax equipm nt, Jnquiries should be addressed to :-

THE ER ]ICE DEPARTMENT 

LUCAS-ROTAX (AUST.) PTY. LTD RPTAX 'LIMITED LUCAS-ROTAX LIMITED 
NEPEAN HIGHWAY HEMEL HEMPSTEAD 5595 ROYALMOUNT AVENUE 
CHELTENHAM, S. 22 HIERTFORDSHIRE TOWN OF MOUNT ROYAL, P.Q. 

VICTORrA'• l ENGLAND CANADA 

Telephone: XF 1381 Telephone: BOXMOOR 4444 Telephone•: BY 6500-0~. 

Tooh:loal ~"t"'''11, •ho,id bo add"'"d to ,_ 

TECHNiaAL SALES DEPARTMENT 

ROT,AX. LIMITED • WILLES EN JUNCTION • LONDON N.W.10 • ENGLAND 

ELGa.- 7777 

-. 

I 

•• -. 
J 

' 
j ' . 1-·-; 
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SUBJEUT: 3-phase 400 c.p.s. Auto-t 

TYPES: P.2401/l 
P.2402/l 

DATA: 
Input (P.2401/1): 200 V. 3-phase 6·65 kVA. max. 

(P.2402/1): 200 V. 3-phase 16·3 kVA. max. 

Frequency Range 
(P.2401/1): 370-500 c.p.s. 
(P.2402/1) : 370-520 c.p.s. 

Cooling : Natural 

Rating (P.2401f1): Continuous at 200 V. with 
6·65 kVA. ·95 p.f. load 

(P.2402f1) : Continuous at 200 V. with 
16·3 kVA. ·95 p.f. load 

Operating Temperature 
Range : - 65° C. to +20°C. at full load 

+20°C. to +45oC. at one­
third full load 

Electrical Connection: 2 B.A. terminals 

Weight (P.2401/1): 15·2 lb. 
(P.2402f1) : 17·6 lb. 

Deseri(Dtion 
These transformers have been designed for use in air­
craft where a 200 volt, 3-phase, 400 c.p.s. power supply 
is available and for many and varied applications, i.e., 
windscreen heating, tail de-icing, etc. 

Both types are continuously rated at 200 volts input 
with loads as follows :-

P.2401/1 : 

P.2402/1 : 

317 volt line, 12·2 amperes, 6·65 kVA. 
at ·95 p.f. or, 254 volts or 170 volts with 
the same impedance load. 

240 volts line, 39·2 amperes, 16·3 kVA. 
at ·95 p.f. or, 220 volts, 180 volts or 160 
volts with the same impedance load. 

Continuous operation can be maintained over a tem­
perature range of- 65°C. to +20°C. on full load or 
between +20°C. and +45°C. at one-third full load, 
and at altitudes of up to 50,000 ft. 

Each unit comprises an aluminium box assembly con­
taining a core type auto-transformer with steel frame, 
three-limb " Crystalloy" laminated yoke and cylin­
drical coils, and a terminal board assembly mounted 

" Information contained in this leaflet affecting safe 
the Air Registration Board in accordance with Chapter 

PRICE ONE SHILLING 

A.R.B. Authority Ref. No.: P 2401 
"Amendments-to this publication invalidate thei:ooproval 
by the manufacturers with the concurrence 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-ROTAX LIMITED TORONTO 13 

ROTA\X 
TECHNICAL 
L E A F L E T 
N U M BE R 'I'. IJ. ·I 7 

tier and secured by four screws. A rubber 
is fitted at ,the entry to the box assembly 

ponents are screened and protected with a 
ich is secured in position with four Dzus 

The 3-phase windings are auto-star-con­
tapped to facilitate a variation in output 
ectrical connection is by way of 2 B.A. 
are brazed to the winding termination 
in the terminal board and identified as 

Input 
Outputs 
Star point 

Input 
Outputs 

200 
170,254 and 317 
s 
200 
160, 180, 220 and 

240 
Star point S 

by natural convection ; the flow of air so 
passes _through the ventilating holes and 
red apertures in the box and cover 

and across the h.eating surfaces. Two 
x ·250" mild steel bars form the mount­

These are secured to, and serve also as 
ps to, the transf~rmer assembly by four 

nk screws. ><Tpe ehqs ,6&each bar protrude 
nd the wi~th of the box assembly and are 
h a ·281" dia. hole, thus providing a four­

the centres of which form a rectangular 
X 5·500". 

NOVEMBER 1955 

TELEPHOI>JE ELGAR 7777 

TELEPHONE XF 1381 

TELEPHONE PLYMOUTH 5-4171 

.. ",.lf,_ 

! ~' 
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I 
in mind that, as the unit has been designed for na~ural 
cooling it should not be mounted nearer thaln 1" (rom 
any blanking surface. Due consideration s~ould'also 
be given to cover remo~al for inspection or c nneqtion 
purposes, i.e., sufficient' clearance should be arra\}ged 
to allow for cover removal over and abov the unit 
height. 

The height of each unit is :-

P.2401 /1 : 5·222" P.~402J1 : 5·597' 

I•et•iodie lnsJ)eetion in S ·v;ee 
With the transformer unit " in situ " a gen ral visual 
examination should be made to ensure that it haJ not 
sustained any physical damage and that all elec~rical 
connections are clean and secure. I 
Check the unit also for security of mounting. 

An operational check, in conjunction with t~e e~uip­
ment with which it is associated, is to be [nade and 
provided that this check is satisfactory, the tr nsfo11mer 
may be passed for continued use. '. 

Overlund Period 
Due to the unit type construction and lack f moling 
parts, these transformers do not require a fixrd peiriod 
at which they should be overhauled, but a nolljlinal 
figure of 4000 flying hours may be taken as ~ guiqe as 
to when it may be necessary to bench test a unit. 
Under normal conditions, provided a transfo~mers1atis­
fies a functional test at periodic intervals, t mar be 
passed for further service. ~ 

However, a unit may sust_ain damage, or he t~ans­
former assembly become suspect, in which easel the 
unit should be removed from the aircraft ~. r testing 
andfor repair. I 

I 
I 

Testing l 
Note : In the following tests, figures quoted in pJiren­
theses refer to type P.2402J1. 

Open-circuit Test ~ _ 
With the output terminals open-circuit, copnect the 
200 volt input terminals to a 3-phase •. 100·c.p.~. vari1able 
voltage supply with the circuit suitably m tered to 
measure the input voltage, current and pow r. I 
Adjust the input voltage to give a constan average 
line value of 200 volts and check the averag prirrary 
line currents. These should not exceed 011 (0·13) 
ampere or the difference• between indivi ual lline 
currents be greater than 0·04 (0·045) amper . I 
Check also that the total input power does n t exred 

30 (40) watts, and that the open-circuit voltage of each 
output is as follows :-

P.240/fl 
Output No. 1 : 
Output No. 2 : 
Output No. 3 : 

P.2402JI 
Output No. 1 : 
Output No. 2 : 
Output No. 3 : 
Output No. 4 : 

Short-circuit Test 

Between 174 and 178 volts 
Between 260 and 267 volts 
Between 325 and 332 volts 

Between 162 and 166 volts 
Between 181 and 186 volts 
Between 221 and 226 volts 
Between 243 and 247 volts 

With .the transformer remaining connected as for the 
previous test, short-circuit the output terminals 
marked 317 (240) together, via a set of three current 
measuring instruments. 

Increase the input voltage until the mean values of the 
output currents are 19·5 (39·5) amperes and check 
the average primary line currents. These should be 
between 32 and 34 (48·5 and 50) amperes. 

Check also that, when cold, the input power does not 
exceed 235 (116) watts. 

Maintain this short-circuit condition for at least 5 
minutes, after which, i.e., when hot, recheck the total 
input power. This should have not increased by 
more than 35 (12) watts above the" cold "condition. 

Insulation Test 
Note : When carrying out rhe " Flash Test" the 
applied voltage must be gradually increased to its 
specific value and decreased slowly to zero before 
switching off. 

Immediately after the short-circuit test, and whilst the 
transformer is still warm, carry out a " Flash Test" 
by applying a 750 volt r.m.s., 50 c.p.s. supply between 
terminal "S" and the frame for a 1 minute period. 

Follow this by measuring the insulation resistance 
between the same two points using a 250 volt " Meg­
ger." The reading obtained should be not less than 
100 megohms. 

Faulty Operation 
Should a transformer fail to satisfy the preceding tests 
it is recommended that the complete unit be replaced 
by a new one and the faulty unit returned to our 
nearest Service Department, or authorised service 
station, where it will be dealt with by our Repair 
Organisation. • 

In cases where transformer assemblies satisfy the· tests 
but upon inspection other components are found to be 
in any way damaged, these may be renewed. Re­
placement items are listed in the following section. 
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The following components are the only recommende1 spares for these units. 

No. per [ 'Y 

Name of Part Part No. U~it J Name of Part Part No. 

Box Assy. (P.2401/1) N.111493 .1 Stiff Nut~for Nt:.925-L 
Box Assy. (P.2402/1) N.111522 1 Cable G ide (P 2401/1) 
Dzus Fastener Spring N.110165 4 Cable G ide (P 2402/1) 
Screw for N.110165 NK.51~-L 8 Screw fof N.11~459 (P.2401/1) · 
Washer for NK.517-L N.1360 8 Screw for N.11 459 (P.2402/1) 
Stiff Nut for NK.517-L AGS.2002/A/1 8 Washer ~or N .515-A (P.2401/1) 

AGS.2002/Cf1 
N.111459 
N.111459 
NK.515-A 
NK.515-A 
N.1360 
N.1360 Mounting Foot N.111505 2 Washer ~or N .515-A (P.2402/1) 

Screw for N.111505 NK.4233-L 4 Spring "'{asher for NK.515-A (P.2401/1) N.1380 
Cover Assy. N.111524 Spring vyasher for NK.515-A (P.2402/1) N.1380 
Upper Cable Clamp N.111460/1 Locknut forTe minals (P.2401/1) NK.10036-D 
Lower Cable Clamp N.111460/2 Locknut forTe minals (P.2402/1) NK.10036-D 
Screw for N.111460/1 NK.721-L 2 Terminal~ Nuts 1{P.2401/1) NK.10006-D 
Screw for N.111460/2 NK.729-L 2 Terminal Nuts (P.2402/1) NK.10006-D 
Washer for NK.721-L and 729-L N.1358 4 Washer ]or Te~minals (P.2401/1) N.1354 
Spring Washer for NK.721-L and 729-L N.1378 4 Washer f,or Te~minals (P.2402/1) N.1354 
Packing Piece for N.111406/1 N.113682 As reqd. Spring Wa~her for Terminals (P.2401/1) 8921/1 
Terminal Board Assy. (P.2401/1) N.111506 1 Spring Washer· for Terminals (P.2402/1) 8921/1 
Terminal Board Assy. (P.2402/1) N.111506/1 1 Terminal Tag f r terminal" S '' N.55342/1 
Screw for N.111506 or /1 NK.925-L 4 Terminal Tag 11354/1 
Washer for NK.925-L N.1354 4 

' 

No. per 
Unit 

4 
5 
6 

10 
12 
10 
12 
10 
12 
26 
32 
13 
16 
26 
32 
13 
16 
1 
6 

When ordering replacement parts give complete information, jnclu ing part numbers, part name, and the 
model and serial numbers, which can be found on the nameplate o the unit for which the parts are re-
quired. This will ensure positive identification and prompt ~ervicje. 

For further information on the functioning, ~pera ion a~d maintenance 

of Ro"x eq,;pment, enq"'''" •ho,ld !,. •id"':ed to ,_ ., 

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

VICTORIA 

Telephone: XF 1381 

THE SERVICE DEPART E .. T 

ROTAX LIMITED 
HEMEL HEMPSTEAD 

HERTFORDSHIRE 
ENGLAND 

Telephone : BOXMOOR 4f14 
j • 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

Technical enquiries should be adLess d to :~ 
TECHNICAL SALES DEPJRTJENT 

ROTAX LIMITED WILLESDEN JUNCTION foNJON N.W.10 ENGLAND 

ELGar 7777 
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SUBJECT: Solenoid Operated Locking 

TYPES: 

DATA: 

Description 

0.5301 A.M. Stores Ref. 
0.5302 A.M. Stores Ref. 
0.5303 A.M. Stores Ref. 
0.5305 
0.5306 

Weight (0.5301, 2, 5 and 6): 
(0.5303): 

Rating: 

Mounting: 

I lb. 
1·061b. 

This range of Solenoid Operated Locking Units has 
been designed in a simple and compact manner for 
operation in either 12 or 24 volt circuits, and can be 
adopted for many applications where locking devices 
are required, i.e., undercarriages, etc. 

In general appearance the units are similar, the main 
differences being in the operating voltage, electrical 
connections and plunger assemblies, details of which 
are given in the following table :-

I Operating Plunger Electrical Code Voltage connection Min. Max. Type Travel . ~ 

ROFAX 
TECHNICAL 
LEAFLET 
N U M B E R •r .L. -IS 

I and is SP.ring loaded at its front end 
in. a fully " locked " position when the 

is made to the unit by either two 
tags, or by a. 2-way terminal block, 

B.A. terminals, mounted on a bracket 
the body. The coil leads enter the rear 
a small slot. 

enoid is energised the magnetic pull .,. 
plunger causes it, against the pressure 

spring, to be drawn in towards the cor~, 
0.5301 16 29 Bevelled lock 
0.5302 8 14•5 Fork-ended 
0.5303 16 29 Bevelled lock 

0•210" 9"' leads and tags 
0•210" 9" leads and tags 
0•210" Terminal block 

component attached to the plunger 
or1re1<~~s•ng the component" locked "in position 

a· bevelled plung~r. 0.5305 16 29 Fork-ended 0•210" 9" leads and tags 
0.5306 16 29 Fork-ended 0•375" 9" leads and tags 

A mild ~te~l com~bined end-plate and cylindrical case, 
enclosing~the sol~noid, core an~ coil tube assembly, 
forms th_e main body of the unit. 

Secured to the end-plate by two 2 B.A. screws and 
nuts is an alumjnium end-cover which, together with 
the end-plate, forms the unit mounting flange and also 
retains the plunger in position. 

The plunger, ,with its lock or forked-end projecting 
through the end-·cover, fits and slides in the tube of 

11 Information contained in this leaflet 
maintenance has been verified and approved 
Board in accordance with Chapter A.6-2 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET 

LUCAS-ROTAX LIMITED TORONTO 13 

---------

rent through the solenoid is broken 
er pressure. froiJl. the spring, returns 

' locked" position! 

is not available, no attempt should be 
ce the unit. lt should however, be 

new one and the faulty equipment 
nearest Service Department, or 
station, where it will be promptly 

our Repair Organisation. 

'sEPTEMBER 1952. 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

TELEPHONE; OXFORD 9368 
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In cases where test equipment is available, ap ly for 
Rotax Service Leaflet No. S.L. 48 for full s rvicing 

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

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

AUSTRALIA 

Telephone : F.J. 4687 

I 
TH~ SE VICE DEPARTMENT 

f 

l OTAX LIMITED 

l~WIL ESDEN JUNCTION 
L NOON, N.W. 10 I ENGLAND 

1 Tel phone ; ELGAR 7777 

I 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

: 

.... 
i 

- -- - _... _ _,.. ___ - ........ ~- __ , -.,. -- -~·-~-:;;-
~f:' l ;~} 

~ ~·~ ~: .... ~':. 
\ .... , ... ·i:i.l" 
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SUBJECT: Electro-magnetic Relays 

TYPES: 
F.ISOI-1 A.M. Stor_es Ref. SC/3643. 
F.IS02-I 
F.IS03-I A.M. Stores Ref. SC/3181 
F.IS04-1 A.M. Stores Ref. SC/1722 
F.IS04-IA 

DATA: 
Current Rating : 20 amperes continuous. 

Operating Coil Voltage : 12 or 24 volts D.C. 
(see table) 

Mounting : T~o ·156" dia. holes in base, 
counter-bored each side, 
and spaced at 3·562"centres. 

Operating Temperature 
Range : + 50°C. to -70°C. 

W~ight : 7·25 oz. 

Deset•iption 
This range of single-pole electro-magnetic relays has_ 
been designed in a simple and compact manner for 
operation in either 12 or 24 volt circuits where remote 
or auxiliary control is required of circuits carrying 
currents up to 20 amperes continuously. 

In general appearance the relays are similar, the main 
differences being in the contact arrangement and the 
coil operating voltages, details of which are given in 
the following ta~le. 

Type 
Volt; Contact Coil Cut-in Drop-out 
age operation resistance volts volts 

Ohms 
F.ISOI-1 12 Normally 54-68 7'5-8'0 1'5-3'0 

closed 
F.IS02-1 12 Normally 54-68 7"5-8'0 6'0 max. 

F.IS03-1 
open 

24. Normally 220·5-269•5 15'0-16'0 3'0-6'0 max. 
closed 

F.IS04-1 24 - ('lormally 220·5-269·5 14'0-16'0 10'0 max. 
> open 

F.IS04-IA 24. Normally 220·5-269•5 14'0-16'0 9'0-10'0 
open 

ROTAX 
TECHNICAL 
L E A F L E T 
N U M B E R 'l'.L. -19 

lay Jmprises a solenoi~, core and magnet frame 
fixed a fnoulded bakelite base assembly by a nut 
which on to a threaded extension at the lower 
end cbre. An armature assembly, which carries 
the ng !contact, is secured to the magnet frame by 

the necessary armature movement being 
hinging it by means of a thin flexible plate. 

! 
dir~ctly to and forming an integral part of 
ass~mbly is the fixed contact carrier and main 
cohnector strip, the latter being' sandwiched 
the contact carrier and base assemblies and 

hded " to the carrier .to ensure good con-
ty. 1 

J 

All el idl connections are made via 4 B.A. combined 
screw 'fasher terminals, and the complete relay, 
includ ng the terminals, is enclosed and protected by a 
mould d ba~elite cover. 

of the unit is 7·25 oz. 

.. 
When an e~ergising voltage is applied to the solenoid 
the netic pull created on the armature will cause it, 

pressure of the return spring, to be drawn 
•u'''""'ux ~he core, thereby opening or closing the 

d~pending upon the type of relay. This 
11, in turn, make or break the external circuit. 

<>-••n.,,raosing the solenoid, the armature, under 
the return spring, will return to its 

causing the contacts to be closed or 
depending upon the type of relay, 

ng or remaking the external circuit. 

u Information contained in this leaflet 
maintenance has been verified and 
Board in accordance with Chapter 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION LONDON 

LUCAS-ROTAX (AUSTRALIA) PT'(. LTD BOUVERIE STREET 

LUCAS-ROTAX LIMITED TORONTO 13 

NOVEMBER 1952 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

TELEPHONE OXFORD 9368 
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Periodic Inspection found, the unit should be removed from the aircraft 
for servicing or replacement. 

These relays are accurately adjusted and te ted efore 
leaving the Factory and should require but ljttle tten-
tion between overhauls provided they are not mal- S • • g 
treated. Providing a relay controls its lasso iated erVICIII 
circuitry in the desired manner it may be !onsi ered If test equipment is not available no attempt should be 
satisfactory and passed for further use. made to service or dismantle the unit. lt should, 

however, be replaced by a new one and the inoperative 
However, a general visual inspection shoul be ade equipment returned to qur nearest Service Depart­
periodically to ensure tha,t the relay has noj sust ined ment, where it will be promptly dealt with by our 
any apparent physical damage and that all ter inal Repair Organisation. 
connections are clean and secure. 

In cases where test equipment is available, apply for 
The cover should be removed and the contlcts xam- Rotax Service Leaflet No. S.L. 49 for full servicing 
ined for signs of excessive pitting or b rnin . If details. 

~ \ ,,. ' e ~ \ "".F ' 

• For fur~her info~mation on t e functioning, operation and maintenance 
· .. '"' of Rotax equipment, enquiries should be addressed to :-

LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 

MELBOURNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4687 

-r.' 

! 
1 

THEISER ICE DEPARTMENT 

R TAX LIMITED 

ILL SDEN JUNCTION 

j 
l 

. ' 
' f 
\ 
I 

LO DON, N.W. 10 

ENGLAND 

LUCAS-ROTAX LIMITED 

MONTREAL AIRPORT 

DORVAL, P.Q. 

CANADA 

Telephone: WALNUT 3435 
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SUD@lt~()T: ~lectro-magnetic Relays 

TYt•ES: 
F.3103 A.M. Stores Ref. SC/4376 
F.3104 A.M. Stores Ref. SC/4379 
F .3 I 05 A. M. Stores Ref. SC/460 I 
F.3106 
F.3109 A.M. Stores Ref. SC/4377 
F.3112 A.M. Stores Ref. SC/4380 

DATA: 
Current Rating (all contacts): 5 amperes 

Operating Coil Voltage 
(all types except F.3104) : 28 volts D.C. 

(F.3104): 112 volts D.C. 

Mounting: 

Operative Temperature 
Range: 

Weight (F.3103, F.3104, 

F.3106, F.3112): 

(F.3109) : 

(F.31 05) : 

lt•~seri Jttion 

Two 0·193" dia. counter­
bored holes positioned in 
diagonali'Y. opposite corners 
of the base, whose centres 
form a rectangular shape 
2·178" X 2·500" 

16 oz. 
IS oz. 
14·5 oz. 

TECHNICAL 
L E A F L E T 
N U M B E R T.IJ. :iO 

to an adjustable stud secl}red to the armature 
nuts, the other end being hooked to'a bracket 
to the magnet frame. I . 
economy resistors are fitted they are mounted 

he mbgnet assembly in a vertical position and held 
by means of clips utilising the armature back­

fixi1g screws. In cases where swamping or dis­
resistors are used they are mounted on the. 
d~ of the baseplate and held in position by clips 

red ~o the baseplate with screws and nuts. 

Structurally the electro-magnetic r_elays in this range 
are similar, the different type number being allocated 
according to the internal wiring and contact arrange­
ments and the operating voltage. 

electrical connections are made via the 
bined screw and washer terminals and the 

relay, except the terminals, is enclosed and 
on:>te:ctE!d by' a moulded bakelite cover secured in 

a spring clip. The base wiring and re­
protected by an insulated base-board 
countersunk screws. 

The unit is mounted on a bakelite baseplate with four 
terminals on each side. The main magnet assembly, 
which has the solenoid coil and core assembly secured 
to it by a single nut, is fixed to the baseplate by two 
screws. The armature is pivoted on one side of the 
magnet assembly, and when the coil is energised the 
core attracts the armature, on which are mounted the 
moving contacts, thus bringing these into contact with 
the adjustable fixed contacts mounted on the opposite 
side of the magnet assembly. When the coil is de­
energised the armature is returned to its normal posi­
tion by a helical tension spring, one end of which is 

"Information contained in this leaflet 
maintenance has been verified and ap 
Board in :.tccordance with Chapter 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE 

LUCAS-ROTAX LIMITED TORONTO 13 

of a relay may be made in any desired 
with the baseplate uppermost. 

F.3103 
is a 2.8 volt voltage pick-up relay wired internally 

'in Fig.l(a). The solenoid coil is connected in 
two 33 ohm swamping resistors in parallel 
energised, after the initial operation of the 
switching the coil circuit through two 
economy· resistors in parallel. The coil 
is .5·5 ohms and both the onjoff and main 

""<""-'~v"r c~ntacts are rated at 5 amperes. 

ENGLAND 

N. 3 

NOVEMBER 1952 

TELEPHONE ELGAR 7777 

TELEPHONE F.J. 4687 

TELEPHONE OXFORD 9368 

... 
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(t•) F.3105 & F.3109 

2 

J 

820 .n 

(b) F.3104 
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(«I) F.3106 & F.3112 
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Type F.3104 
This unit has the same function as the F.3103 relay and 
is in all respects similar, except that it has been de­
signed for operation in 112 volt systems. The internal 
wiring in this case is as illustrated in Fig. I (b), which 
shows a single and different value economy resistor 
aryd different value swamping resistors. Also, terminal 

. ~ is utilised solely for the purpose of making internal 
~ c9nn€ctions and is sealed off externally. The coil 

·resistance is 175 ohms. 

Types F.3105 and F.3109 
These units are wired internallY. in accordance with 
Fig. I (c). In all respects they are similar except that 
the F.31 05)s used a'!' a: simple relay for 28 volt operation, 
whilst the. E'3I09-is used as a field relay in 1.12 volt 
circuits, with a)8 volt operating coil, and has a 560 
ohm surge damping resistor ... - connected across the 
normally closed main change-over contacts, i.e., ter­
minals 5 and 6. 

There are no swaJnping or economy resistors fitted, 
the economy resistor c,oil··contacts being used as the 
auxiliary contacts. The onfoff contacts, as used on the 
F.3103 and F.3104, are not connected up and the coil 
resistance in this case is 179 ohms. All contacts are 
rated at 5 amperes. 

Types F.3106 and F.3112 

internal wiring is made in accordance with Fig. I (d), and 
the coil re istate is 179 ohms± 7%. 

The time elay ~elay is secured direct to the unit base­
plate by a ingle screw and is so arranged that the coil 
and the c, ntacts lie above and below the baseplate 
respective y. j 
Operation of tful e delay relay is such that, upon the 
applicatio of a128 volt supply to its operating coil, a 
delay in t me of between 55 and 75 milliseconds is 
introduce befbre the supply voltage is switched 
through, ia th~ delay relay contacts, to energise the 
main rela coi1: The delay relay circuit is broken 
at the m men when the main relay coil circuit is 
completed 

l'et•io ie 1 Inspection 
)' 

These rela s are accurately adjusted and tested before 
leaving t e Facto~y and should require but little 
attention betw~en overhauls provided they are not 
maltreate . Providing a relay controls its associated 
circuitry i the desired manner it may be considered 
satisfactor and passed for further use. 

However, a general visual inspection should be made 
periodically to ~nsure that the relay has not sustained 
anx appar nt ~hysical "d.amage and that all terminal 
connectio s ar; clean and secure. These units are similar to the F.3105 and F.3109 relays 

except that operation is delayed by means of a slugged 
coil and a time delay relay. With respect to each The cover should be removed and the contacts exam­
other the relays are similar except that the F.3112 has ined for igns; of excessive pitting or burning. If 
the addition of a 6·8 ohm resistor connected across found, th unitl should be removed from the aircraft 
the auxiliary contacts, i.e., terminals 7 and 8. All for servici g o] r~placement. · 

se .. vieing 
If test equipment is not available no attempt should be made to servi1=e or dismantle the unit. lt should, 
however, be replaced by a new one and the inoperative equipmen ret4rned to our nearest Service Depart­
ment, where it will be promptly dealt with by our Repair Org nisa~ion. 

i 
In cases where test equipment is available, apply for Rotax Service Leafl!et No. S.L. 50 for full servicing details. 

j. 
For further information on the functioning, op ratioin and maintenance 

of Rotax equipment, enquiries should b addrssed to :-

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

AUSTRALIA 

Telephone : F.J. 4687 

THE SERVICE DEPART ENif 

ROTAX LIMITED 
WILLESDEN JUNCTIO 

LONDON, N.W.IO 
ENGLAND 

Telephone: ELGAR 777 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

• 
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SUBJE(}T: High Energy Ignition Units 

TYPES: NB.25/2 and NB.27 

DATA: 

Operating voltage range : 14 to 28 volts. 
Sparks: 60 per minute at 21 

volts applied. 
Stored energy per spark : 12 joules. 
Operative temperature range: -50°C. to +100°C. 
Altitude : 55,000 ft. (NB.27) 

Weight: 
60,000 ft. (NB.25/2) 
4·25 lb. 

Description 
These High Energy Ignition units have been developed 
to ensure ignition of the atomised fuel in the combus­
don chambers of gas turbine engines under all condi­
tions of altitude up to 60,000 feet, and air mass flows 
likely to be encountered in service. lt is, therefore, 
suitable for use with either electric or turbo-starters. 

A most difficult condition under which a turbine has 
to be lit is undoubtedly that of relight in the air and 
the greater the altitude and speed the more. difficult 
the problem becomes. 

In order to obtain relight at really high altitudes and 
high air mass flows, it has been found that a large 
amount of energy must be released at the ignition plug 
in a short time. Ordinary booster coil methods, such 
as have been in general use, are quite inadequate at 
anything above 25,000 ft., not necessarily because the 
total energy is too small but because the form in 
which the energy is finally dissipated at the plug is far 
from being correct. However, a six microfarad 
capacitor charged to 2,000 volts and discharged across 
a surface discharge type of plug, in 1a period of about 
100 micro-seconds, has proved quite satisfactory. 

With such a system the efficiency qnnot be very high 
due to the high currents ·and voltages creating 
large losses in the circuit. For example, with twelve 
joules stored in the capacitor, the energy dissipated in 
the spark may not be more than 50%, therefore these 
units have been designed to reduce all losses to a 
minimum and develop the maximum amount of energy 
at the plug. 

'" Information contained in this leaflet affecting safe operation 
Air Registration Board il} accordance with Chapter A6-2 

A.R.B. Authority Reference 

TECHNICAL 
L E A F L E T 
N U M B E R '1'. I;.:; I 

24 VOLT SUPPLY 

Fig. 1 

h.,.-,, •. ,.,, system is adopted it must, of course, be 
fd,r all conditions of ground starting, including 
~nd liquid fuel starting as well as starting in 

. IFor cartridge or liquid fuel starting the 
icit~ of the sparks is to be considered: in such 

maintlna~nce has been verified and approved by the 
British Civil Airworthiness Requirements. 17.3.55." 

EQR.S • 

.. Amendments to this publication invalidate 
by the manufacturers with the con•:umenice 

statement unless issued 
Air Registration Board." 

PRICE ONE SHILLING REVISED FEBRUARY 1955 

ROTAX LIMITED WILLESDEN JUNCTI9N • ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. L TD CHELTENHAM S. 22 TELEPHONE XF 1381 

LUCAS-ROTAX LIMITED TORONTO 13 TELEPHONE PLYMOUTH 5-4171 
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CONTACTS 

B POS. 

A 

·100" UNLOADED 
·175" LOADED 

1-175" UNLOADED 
l·1ll· LOADED 

0 

J<'ig. a 

SEALED 
D!SCHARGE GAP 

'----r-a--r ...... i'_ig-. L-2-----...L---.1...111~ 
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starts the total run-up time is quite short, of the 
order of two to five seconds, but ignition will only be 
satisfactory providing it occurs within a very narrow 
band of time during the run-up, therefore, the more 
frequently the sparks occur the better chance there is 
of obtaining at least one during this optimum period 
of time. lt is with these considerations in view that 
these ignition units .have been designed. To meet the 
last requirements at least 60 sparks per. minute at 
20 volts D.C. are being obtained in both these units. 
This is more than adequate for all forms of starting. 

All components are fitted into a light magnesium alloy 
casting of which the lid and the base are so arranged to 
completely seal the unit and prevent it interfering 
with radio-equipment. The choke and voltage limit 
resistor is fitted into one of two compartments of 
the insulating base moulding and the discharge tube 
is fitted into the other compartment. The discharge 
tube is held in position between two soft rubber mount­
ing blocks. Full details of outside dimensions and 
mounting feet can be seen in Fig. 3. 

Operation 

nant which ensures a large margin of safety 
ide rangeoftemperatures, as well as reliability, 

in sue an extremely small and light unit. 

I 
A risi g voltage across the capacitor will bridge a 
sealed disc~arge gap at 2,000 volts. This gap by 
virtue of it~j ionising electrode maintains its accuracy 
over I ng periods. A high resistance is placed between 
this io isingt electrode and earth. In order to extend 
the sp rk duration to about lOO micro-seconds, which 
has be n foLnd to give optimum conditions for igni­
tion, sma)l inductance is connected in series with 
the di charge tube. 

The c mple~e unit is so designed that no excessive 
voltag s will be experienced in the event of a plug 
becom ng oren-circuited. 

Ser ·e~ng 
In view of the critical nature concerning the conditions 
under hie~ the high energy ignition unit operates, 
and th necrssity for special testing equipment, it is 
strong( recommended that if a fault develops, the 
unit sh · uld Be returned to the nearest Service Depart­
ment, r a~thorised service station, where it will 

The NB.25/2 and the NB.27 units are operated from a receive.pron'lpt attention by our Repair Organisation. 
24 volt D.C:::. supply. The units are similar in construe- I 
tion with variations in the H.T. and LT. plug Where ho...Jever, adequate and efficient repair facil­
assemblies. The units are shown in block schematic ities h ve bken arranged, detailed servicing instruc­
diagram form in Fig. I and the circuit diagram is tions re cdntained in Rotax Servicing Leaflet No. 
shown in Fig. 2. In this arrangement the conventional S.L.SI, which can be obtained on request. 
type of booster coil is used to charge, via half-wave l 
selenium rectifiers, a six microfarad c_apacitor to When hese units are being serviced it is important 
2,000 volts. Booster coils, although of well-estab- to not .,.that the 6 pF. capacitor holds a dangerous 
fished design, have a modified secondary winding in charge. Thi1s capacitor MUST be discharged by "short 
order to obtain maximum efficiency ; all rectifiers circuiti g" if to the case of the unit. A convenient 
are very much under-rated in order to ensure metho of Clischarging the capacitor is to "short" 
reliability when operating under high ambient tern- the dis harg~ gap terminal opposite the choke to the 
perature conditions. Each capacitor employs a new case w th a [length of wire. 

For further information on the functioning, peration and maintenance 
of Rotax equipment, enquiries should be a~dressed to :-

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

VICTORIA 

Telephone : XF 1381 

THE SERVICE DEPA TMENT 
i 

ROTAX LIMITED 
HEMEL HEMPSTEA 

HERTFORDSHIRE 
ENGLAND I 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 Telephone : BOXMOOR 44441 
Technical enquiries should be a·dressed to:-. l 

ROTAX LIMITED 

TECHNICAL SALES DE AR~MENT 
• WILLESDEN JUNCTION • LONDON N.W.10 • ENGLAND 

ELGar 7777 
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SUBJECT: Electronic Navigation 
Lamp Flasher and 
Indicator Lamp 

TYPE: ZA.2902 ·(Flasher) 
H.420 I (Indicator Lamp) 

Data: 
ZA.2902 
Current consumption : 
Working voltage: 
Maximum flashing load : 

Minimum flashing 
frequency: 

Maximum flashing 
frequency: 

Weight: 
Mounting: 

Electrical connection : 

H.4201 
Weight: 
Mounting: 

Neon bulb:· 

ZA.2902 

·25 ampere at 24 volts. 
22 to 28 volts. 
60 watts (two banks of 

three 20 watt lamps) 

40 cycles per minute. 

60 cycles per minute. 
2 lb. 3 oz. 
Four anti- vibration 

mo:untings with 
·166" dia. hole, se­
cured to baseplate. 

4-pin plug R.A.F. Ref. 
5Xf6006, Rotax Ref. 
N.90030f I (mating 
socket R.A:F. Ref. 
5Xf6009, Rotax Ref. 
N.95560). 

4 oz. 
Two fixing holes, 

1·250" apart, 
threaded 6 B.A. 

A.M. !Ref. 5Lf648, 
Rotax Ref. N.l 00979 

Genet·al Deset•iption 

These Electronic Navigation Lamp Flashers are de­
signed to meet the British Civil Airworthiness Re­
quirements for navigation lamp flashing. The re­
quirements are detailed in the following paragraphs. 

Port Signal 
A cycle of the signal emitted within dihedral angle L 
shall consist of a steady red light and a flashing white 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-R.OTAX LIMITED ifORONTO 13 

TECHNICAL 
LEAFLET 
N U M B E R ·o:.l •. :J2' 

ngth of the white flash being approximately 
time of one cycle and the intensity of the 

being greater than that of the red light in 
n. See fig. 2. 

signal 
the signal emitted within dihedral angle R 

the same as the port signal with the obvious 
ex•cetlltlc•n that the steady light shall be green. 

signal emitted within dihedral angle A 
of two successive flashes .of white light 

ly equal in duration. 

svnl"lilrc,nic:::ot-ion of signals 
of the starboard, port and astern signals 

ual duration. The white portions of the 
signals shall be synchronised with 

white flashes of the astern signal. 

· cy shall not be less than 40 and not more 
per minute. 

flashing 
ble for the crew to determine whether 

s functioning satisfactorily. In the event 
re the flashing unit, it shall be possible to 

the port and starboard coloured lights and the 
astern light on and the other navigation lights 

components which make up the unit are 
ithin an aluminium casing, the electrical 

passing through a 4-pin plug R.A.F. Ref. 
Ref. N.90030fl (mating socket R.A.F. 

Rotax Ref. N.95560). 

JANUARY 1952 

ENGLAND • TELEPHONE ELGAR 7777 

N. 3 TELEPHONE F.J.4867 

TELEPHONE OXFORD 9368 ' f 
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NAVIGATION LAMPS ~--
•STEADY-FLASH' 

NAVIGATION LAMPS SWITCH r 
+ ~~W--IT-C-H--------7---,_--------------~. • D i 

SUPPLY ~· 6- _j c B .I 

(ci FLASHER 
UNIT 

DENTIFICATION 
LAMPS l A. 

L_ 
WING-TIP 
NAVIGATION 
LAMPS- TAIL NAVIGATION 

LAMP 

Fig. 1 Ty ical wiring diagram 

The Carpenter relay, rheostats, valve, the c~ange over 
relay, ~tc., are constructed as a unit and are se ure~ 
within the casing by three screws. 

A compartment within the unit contains a Lppr ssor 
assembly to prevent interference with radilb an also 
a I am·p. fuse, Rotax Ref. N.l 02882. 

A clip, located in the mounting panel, provid[s st 
for a spare fuse. 

The complete assembly can be removed from t_h air­
craft without disturbing the mounting· pl1ate hich 
incorporates four anti-vibration mountingsj 

l 
11'-, 

Opet•ation j 
The circuit contains a double-triode valve, ype I 3D I, 
arranged so that each anode is capacity coul11ed t the 
opposite grid. A 28-volt supply is used o op 
the valve through appropriate anode loa and 
resistors. Note : A complete circuit dliagra is 
included in S.LS2. 

For descriptive purposes the double trioae is con­
sidered as two separate valves. 

On switching on, any random positive or negative 
voltage in the grid circuit of either valve will be 
amplified and fed to the grid of the next valve whilst 
undergoing a 180 degree phase reversal. 

The amplified signal is then returned to the grid of the 
first valve to be further amplified. 

The second stage of amplification reverts the signal 
to its original phase angle and thereby sustains oscilla­
tion. 

Repetitive amplification of the signal is however 
limited in that the negative signal applied to the grid 
of one valve becomes more negative than cut-off and 
results in the cessation of D.C. current from that valve. 

Conversely~ the positive signal applied to the grid of 
the other valve produces maximum conduction. 

As this action is almost instantaneous, it is apparent, 
at any one time, that one valve conducts whilst the 
other is cut off. The duration between successive 
cut-offs is determined by the alternate charging and 
discharging of 'the coupling capacitors. Thus, when 
one valve is cut off, its coupling capacitor commences 
to discharge and thereby decreases the negative 
signal on the grid of the valve until the cut off value is 

.. 
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5. 

I AND 3 OR 1 

- 2 AND 3 OR 4 

- 5 AND 3 OR 4 

Fig. 2 · 

reached and the valve recommences conduction. The 
capacitors are then recharged during the period of 
transition. 

The duration over which the capacitors discharge is 
dependent on the values of both capacitor and grid 
resistance in circuit. 

A spark suppressor circuit, compnsmg C4 and R4, 
is included across the contacts of the Carpenter relay, • 
type 5C9. Similarly CS and C6 are connected across 
the S.T.C. miniature relay contacts. 

In view of the possibility of spurious oscillations being 
set up by interaction between the relay coil induct­
ance and the timing capacitors Cl and C2, damping 
circuits, consisting of RS and C3 and R6 and C7, have 
been incorporated in the grid circuits of V I A and 
VI B. These damping circuits also prevent triggering. 

Multivibrator Timing Circuit 
The duration of each flash period is determined by the 

- duration over which VIA and VIB ar~ successively 
conductive. 

Conduction time of VIA is determined by Cl, R8 
and RV2. The conductive time of VI B is dependent on 
C2, R7 and RV I. 

Adjustment to the timing circuits is made possible by 
varying the two potentiometers RVI and RV2. Alter­
ation of RV I and RV2 varies the time constant of each 
circuit and therefore the period of conduction of 
each valve. 

Id be mounted with the valve upright ; 
ng made to the unit, using quadramet 

own in the wiring diagram, Fig. I. 

co 1 nection to the unit is by plug and socket, 
ug R.A.F. Ref. SX/6006, Rotax Ref. N.900~0fl 

soc:ket R.A.F. Ref. SX/6009, Rotax Ref. 

. I 
portant that a double-pole double throw 

usbd to control the circuit so that when the 
in fhe STEADY position, i.e., with the unit 

c\A/irrt,.;rt off1 pins B and D are both isolated from the 
sup,ply, otherwise " buzzing " will occur 

1nit. 

ional check 
I 

With he upit installed and connected as shown in 
Fig. I, the 'following operational check should be 
car.ried ou 

ble-pole switch in the " FLASH " posi­
seconds for the valve to warm up, and 

fuselage and tail lamps flash alternately 
flash periods are of ~qual duration. 

nsist of a small Neon indicator lamp and 
assembly, designed so that when con­
rcuit the indicator lamp will flash every 
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time the supply is interrupted, e.g., when conn cted in 
circuit with the Rotax Navigation Lam I Flas er the 
lamp will flash with each operation of the ail and 
fuselage lamps, thereby indicating to the P,ilot hat the 
flasher circuit is functioning correctly. G:onn ction is 
made from the primary winding of the tr~nsfo mer to 
terminals located in the base of the unit, t~e se ondary 
winding being connected to the Neon indicat r lamp 
through its screw holder. 

The unit should be connected in the main ositive 
lead to the flasher "unit, between the 'STE DY "/ 
" FLASH "switch and 'socket pin " B." 

The transformer is totally enclosed and prov1s1on is 
made for securing the unit to an instrument panel by 
two 6 B.A. screws. A terminal cover is provided. 

Set•vieing 
If test equipment is not available, no attempt should be 
made to service or dismantle a unit. lt should, how­
ever, be replaced by a new one, the unserviceable 
equipment being returned to our nearest Service 
Department, where it will be promptly dealt with by 
our Repair Organisation. In cases where test equip­
ment is available apply for Rotax Service Leaflet No. 
S.L.52 for servicing details. 

Add ess all enquiries to :-

THf S RVICE DEPARTMENT 

.. " ROT AX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 

ENGLAND 

Telephone: ELGAR 7777 

1 
! 

LUCAS· OTAX (AUST.) PTY. LTD. 
t , BOUVERIE STREET 

MELBOURNE, N. 3 

AUSTRALIA 

elephone : F.J. 4867 

LUCAS-ROTAX LIMITED 

MONTREAL AIRPORT 

DORVAL, P.Q. 

CANADA 

Telephone: WALNUT 3435 
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R.®'IfA:X 
TECHNICAL 

L E A F L E T 
N U M BE R T. L. 3 :J 

SUBJECT: 

TYPE: 

Hand Opera~ed De-Jeer Pump 

M.2603 

DATA: MOUNTING: 

WEIGHT: 

3 eq ui-spaced oles ·144" dia. 
on a 1·500" P.C.!D. 

I lb. 

CAPACITY PER STROKE: 87 c.c. 

Description 

Of robust construction, the M.2603 has been designed 
for lightness and resistance to corrosion from the 
fluids that are used with it. 

This hand pump comprises a tubular duralumin body 
threaded at either end ; at the base an end nut assem­
bly is fitted which contains an oil seal, while at the 
other end is fitted the oil gland assembly which also 
incorporates the mounting flange and outlet port. 

,The end cap assembly contains the pipe coupling 
assembly which itself contains the non-return ball 
valve, the ball being retained in the coupling by means 
of a pin. Two gland washers are contained within this 
coupling ass-embly and, secured by a retaining nut, 
these washers fp'rm an oil seal on the extended spindle 
when in the st<;~Wed position. This extended spindle 
is part of the· pl.unger SFindle assembly which .also 
carries the Jeather cup assembly supported by a 
washer on either side and secured by a castle nut ; 

' the -main. spr;_ing is held between the larger of the 
support washers and the end cap. 

Provis)on is made for the stowing of the pump in the 
fully primed position by bayonet slots in the knob, 
with corresponding pins in the oil gland assembly 
housing. All parts are made of anodised duralumin 
or stainle?s steel. 

The pump may be installed in any position. lt is 
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 position, eliminates any time lag in the delivery 
of fluid which may be caused at the commencement of 
priming. 

The me hod of installation must ensure that the fluid 
is not allowe~ to escape from the top half of the' pump 
otherwi e res/due from the drying fluid may cause·t.he 
barrel t become sticky and the leather cup and glana 
sealing ashe[s become dry and hard. 

Mountin is facilitated by means of three ·144" diamet~r 
holes, e uall~ ~paced on •.. a pitch circle diametrei; of 
1·500": ~ "' • 

The couplint on the pump for the inlet pipe is a 
·125" B .. P. external thr.ead and for the outlet pipe 
a ·125" .S.P.linternal thread. 

Oper tifn 
The prin iple of operation is that of~he ~lunger type 
pump, ith a non-return ball valve inlet and a free 
delivery. 

If the p mp is not primed, fun· delivery of the fluid 
from the pu.mp can be complet~d very rapidly by two 

\ or three operatio~s of the plunger, assuming·the inlet 
pipe is al ead~ primed with fluid. 

Moveme ~t of+e plunger downwards against the spring 
tension, f.orces the ball of the inlet valve against its 
seating, hereby preventing escape of air except past 
the leat er cJp washer into the top portion of the 
pump. l 
When t e plunger is released, the spring returns the 
plunger o th~ fully extended position. This creates a 
suction n the ball of the inlet valve and draws fluid 
into the pum~. At, the same time the air in the top 
of the p mp i~ exhausted. Movement of the plunger 
downwa ds fot the second time forces the fluid past 
the leath r va ve washer, therefore, the return of the 
plunger into i s fully extended position will force the 
fluid fro thelo~tlet port. 

11 Information contained in this leaflet affecting afe ope at1on and 
maintenance has been verified and approved by t e Air R gistration 
Board in accordance with Chapter A.6~2 of ritish Civil Air-
worthiness Requirements. 27/S/52." 

MAY 1952 

ROT AX LIMITED WILLESDEN JUNCTION LONDON N.W. I . l ENGLAND • TELEPHONE ELGAR 7777 

MEILBOURNE N. 3 0 TELEPHONE F.J.4S67 LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET 

LUCAS-ROTAX LIMITED TORONTO 13 C NADA TELEPHONE OXFORD 9368 

-- ·--"" ___...._v·-~------.. --. • .... ~-~ -:--
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ervieing 

If test equipment is not available, no att mpt should be made to service the unit. lt should be replaced by 
a new one and the faulty equipment ret rned to our nearest Service Department where it will be promptly 
dealt with by our Repair Organisation. 

In cases where test equipment is availab e, a ply for Service Leaflet number S.L. 53 for full servicing details. ,--

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

TH DEPARTMENT 

ROTAX LIMITED LUCAS- OTAX (AUST.) PTY. LTD LUCAS-ROTAX LIMITED 

WILLESDEN JUNCTION BOUVERIE STREET MONTREAL AIRPORT 

LONDON, N.W. 10 ELBOURNE, N. 3 DORVAL, P.Q. -ENGLAND AUSTRALIA CANADA 

Telephone : ELGAR 7777 elephone : F.J. 4867 Telephone: WALNUT 3435 

.: 
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SUBJECT: Cockpit Warning 

TYPES: H.2700 Series 

H.2800 Series 

Lamp 

ROTAX 
TECHNICAL 

LEAFLET 
NU MBE R T.L. S--1 

DATA: WEIGHT: ·75 ounce 1-;1.2700 Series 

1·00 ounce H.2800 Serie 

VOLTAGE: 6, 12 or 24 volts 

Description 
These switches have been designed for use as cockpit 
warning lamps. They are light and robust, being of a 
moulded bakelite construction, and each type is avail­
able with a number of glass colours, the coding being 
as follows:-

Clear Glass 
Red Glass 
Green Glass 
Blue Glass 
Amber Glass 

H.2701 
H.2702 
H.2703 
H.2704 
H.2705 

H.2801 
H.2802 
H.2803 
H.2804 
H.2805 

The difference between these two types of lamps is 
that the H.2800 has been designed with an iris "stop " 
behind the glass. By turning the knurled bezel the 
ar:nount of light can be controlled and the correct light 
brilliance selected under all conditions of day or night 
flying. 

Connections are made to these switches by means of 
two 6 B.A. screws, the leads being introduced to the 
lamps tllrougli the side of the housing ; the terminal 
screws are revealed once the end cap has been re­
moved. 

The lamps must be mounted on a panel that is not 
thicker than ·156 inches. A cut-out of ·781" diameter 
must be made, with a keyway cut ·431'' from its base 
to the centre of the cut-out and ·141" wide. When 

mount d, t e front of the lamp projects ·546" from the 
front fthe anel. There must be a minimum distance 
betwe n cut-out centres of 1·062" in the case of the 
H.280 seribs, and 1·000" in the case of the H.2700 
series. J 

Mount ng of these switches is achieved by clamping 
the pa el o1 mounting plate between the head of the 
lamp a d a ' U " shaped clip that locates in the lamp 
body, spri g being interposed between the clip and. 
the m untine plate to maintain a rigid fit. A locating 
key po ition

1
ed at 90° to the two cable inlets prevents 

rotation of the switch when mounted. 

These I mpsf~hould be subjected to a visual examination 
and if they jpass successfully they may be considered 
as acce table for continued service. 

Check the ~oulded body to ensure that it is not 
cracke , strained or otherwise damaged. 

Remov thel end cap, check that all connections are 
secure nd leads are in good condition. 

Check that the lamp mounting is secure. lt is re­
comme ded that any lamp which does not ~atisfy 
the ab ve inspection should be replaced by a new one. 

For fur her information on the functioning, operation 
and aintepance of Rotax equipment, enquiries 
should be addressed to :-

, I 
THE SERVICE DEPA TMENT , I 

ROTAX LIMITED 
WILLESDEN JUNCTION 

LONDON, N.W. 10 
ENGLAND 

Telephone : ELGAR 7777 

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

AUSTRALIA 

Telephone : F.J. 4867 

11 lnformation contained in this leaflet affectin safe o~peration and 
maintenance has been verified and approved b the Ai Registration 
Board in :accordance with Chapter A.6-2 f Britis Civil Air .. 
worthiness Requirements. j 27/5/52." 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

MAY 1952 

ROTAX LIMITED WILLESDEN JUNCTION • LONDON N.W. IO 1 ENGLAND • TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET • , j ELBOURNE N. 3 TELEPHONE F.J.4867 

LUCAS-ROTAX LIMITED TORONTO 13 ANA• A TELEPHONE OXFORD 9368 

,, 
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SUBJECT: Taxying Lamp 

TYPE: H.2901 A.M. Ref. SC/3863 

DAT~I\: 

Description 

WEIGHT: 8 oz. 

VOLTAGE: 12 or 24 volts 

Of robust construction, this lamp has been designed 
to illuminate the region around the aircraft wingtips 
thereby indicating the presence of obstructions when 
taxying into, or about, parking areas. 

The glass is fluted and gives a fan-shaped beam, diver­
gence being about 40° in the horizontal plane and about 
I 0° in the vertical plane. With such a horizontal 
divergence, the setting of the beam in this plane is not 
critical. However, in the vertical plane a more accur­
ate setting is required, thus ground adjustment is 
possible, when mounted on the aircraft, over a range 
of20° by means of a slot calibrated at so intervals. The 
peak intensity of light is approximately 4000 candles 
and the beam divergence down to 10% of maximum is 
about 40° x 10°. 

The lamp can be mounted in any position, but it is, how­
ever, advisable to mount it in the leading edge and 
near to the tip of the wing. 

Yertilal Plane Setting 
The axis of the lamp should point downward at an 
angle B when the aircraft is at rest on the ground. 
B is about D/4°, where D is the height of the lamp above 
the ground in feet .. 

TECHNICAL 
LEAFLET 
N U M B E R 'I'. L. S ;; 

Provisi n is ade for 12 or 24 volt, 3S or 60 watt fila­
ment I mps p.nd the bulb is held in lamp holder S.B.C. 
type " B" A.M. reference SCf2680. The lamp has a 
dimension of 4·120" from the glass front to rear of the 
lamp h lderland measures 4·420" across its face. 

Mounting is rchieved by means of a fixing hole suitable 
for i" iamlter bolts, while a radial slot is cut on a 
·800" adius from the fixing hole ; this slot is cali­
brated at so and permits a 20° variation in ·position of 
the la p. · 

... 

Per odic Inspection 
Periodi ally these lamps should be subjected to a 
visual nd e ectrical check as follows. 

Visual Chefk 
Check the f.oulded body to ensure that it is not 
cracke , strained or otherwise damaged, and by re­
movin the ~end cap ensure that all· connections are 
secure and leads are in good condition. A check 
should also e made on the lampholder plunger pins 
and th bulblconnections for signs of possible corrosion 
whic.h, .if fdlund, should be cleaned off to ensure 
contm 1ty. 

The la p glass must not be damaged in any way and 
any discolo~ration of the bulb is sufficient cause to 
reject t. ljhe metal reflector may occasionally re­

Horizontal Plane Setting quire cleani~g. A recommended method being that 
In the case of single engined aircraft, the axis of the it should b~ washed with soap and water and then 
lamp should be turned outboard at an angle from the polishe lig~tly with a soft cloth. Under no circum­
centre line of the aircraft. This is usually lr, but may stances should any form of metal polish be used. 
be smaller if the lamp is more than half-way out to- N.B.- hen~replacing the glass front ensure that the 
wards the wingtip. flutes a e in he verticaf position. 

When the lamp is mounted on multi-engined aircraft, Check lso t at the lamp mounting is secure. 
the axis of the lamp should be pointed dead ahead 
unless the lamp is mounted more than half-way out Electr cal €heck 
towards the wingtip, in which case it may be turned in- Operat thejlamp from the cockpit switch, and if the 
board at some angle up to about so depending on the lamp f ils to light check the fuse, filament, switch and 
closeness of the lamp to the wingtip. wiring o asccertain the cause and rectify same. 

PRICE ONE SHILLING 

"Information contained in this leaflet affecti g safe lperation and 
maintenance has been verified and approved b the Ai~ Registration 
Board in accordance with Chapter A6-2 f British Civil Air­
worthiness Requirements. 2/4/53." JANUARY 1953 

ROTAX LIMITED WILLESDEN JUNCTION LONDON N. . 10 ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX IAUSTRALIA1 PTY. L TO BOUVERIE STREiET ELBOURNE N. 3 TELEPHONE F.J.4687 

LUCAS-ROTAX LIMJTED TORONTO 13 AN DA TELEPHONE OXFORD 9368 
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For further information on the functioning, operation and maintenance 
of Rotax equip.!nent, enquiries should be addressed to :-

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

AUSTRALIA 

Telephone : F.J. 4687 

THE S RVICE DEPARTMENT 

OTAX LIMITED 
WIL ESDEN JUNCTION 

L NOON, N.W. 10 
ENGLAND 

Tel phone : ELGAR 7777 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

""• "' ..... ~ ~.,.. . ' 
~-!!"~-:- ..... ~:~.: 
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SUBJEfJT: Reversing Contactors 

TYPES: 

DATA: 

0.8701 A.M. Ref. SC/4382 
0.8702 
0.8703 
0.8704 

Rating (main contacts): 112 volts D.C. 5-15 amperes 
(shunt field contacts): 112 volts D.C. 2·5 amperes 
(auxiliary contacts): 29 volts D.C. 2·5 amperes 

Operating Coil Voltage : 29 volts D.C. maximum 

Mounting: 

Operating Temperature 
Range: 

Weight: 

Description 

Two slots for 2 B.A. fixing 
bolts in mounting plate 
spaced at 4·200" centres 

+40° to -70°C. 

2 lb. 

This range of double-pole reversing contactors has 
been designed for use in 112 volt D.C. electrical 
systems where it is necessary to provide a current 
flow in either direction as required, e.g., to reverse 
the direction of an actuator motor. 

Separate pairs of contacts are employed for each 
direction of rotation with an interlocking mechanism 
provided to prevent the simultaneous closing of both 
sets of contacts at any one time. The main contacts 
are short-rated at 15 amperes and the shunt field 
contacts at 2·5 amperes. Two pairs of29 volt auxiliary 
contacts, rated at 2·5 amperes, are opened and closed 
with their respective main contacts. Variations on the 
auxiliary contact arrangement is given in the following 
table:-

TYPE 

D.8701 

D.8702 

D.8703 

D.8704 

CONTACTS 

I 2 3 4 

Normally open Normally open 

Normally closed Normally closed 

Normally open Normally closed 

Normally closed Normally open 

" Information contained in this leaflet affecting 
and maintenance has been verified and 
Registration Board in accordance with 
Civil Airworthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION LONDON 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE STREET 

LUCAS-ROTAX LIMITED TORONTO 13 

RO'IrAX 
TECHNICAL 
LEAFLET 
N U M B E R 'l'.L. st; 

prises a light alloy main casting which 
ng and interlocking mechanism. 

solenoids with their associated ter­
mounted on its top face and two 

ite switch housings, containing the 
or shunt field contacts, are fitted to 

rnally on each of the switch housi ngs are 
auxiliary or shunt field terminal blocks. 

e covers are fitted over the main con­
switch housings to facilitate access for 

servicing purposes. 

late with two slots spaced at 4·200" 
2 B.A. fixing bolts is fitted to the 
ain casting. Installation of the unit 

ettect:ea in any desired position except with 
plate uppermost. 

rnlnn•>rrions are made via the externally 
al blocks fitted with 4 B.A. combined 
er terminals. 

the solenoids is energised the magnetic 
its plunger will cause it, against the 

return springs, to be drawn in towards 
is movement is transmitted via the 

and main contact carrier driving shafts 
respective main and associated shunt 

iary contacts. 

SEPTEMBER 1952 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

TELEPHONE OXFORD 9368 

----- ---- - ------______ _j_ _ ___! _____________________ _ 
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When the energising current through the sole oidi is 
broken the plunger, under pressure fromjthe s rings, 
is returned to its rest position causing t th same 
time, via the actuating mechanism, the cont cts ito 
return to their normal positions. t . 
Operation of the interlocking mechanism ts sue that, 
besides preventing the simultaneous clos1 ng o bo,th 
sets of contacts if both coils are inadvertently operated 
togther, also ensures that should one pairfof c ntacts 
weld on making, the circuit is interrupted ~y th ot~er 
pair of contacts when the operating sol~noid is qe­
energised and cannot subsequently be closFd u til the 

not maltreated. Providing a contactor controls its 
associated motor 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 contactor has not sus­
tained any apparent physical damage and that all 
terminal connections are clean and secure. 

The covers should be removed and all contacts ex­
amined for signs of excessive pitting or burning. If 
found, the unit should be removed from the aircraft 
for servicing or replacement. 

interlock mechanism is manually unlatched. ' 

The connections of the shunt field cont~cts re so Servicing 
arranged that the polarity of the associated roto shu,nt 
winding remains the same with either solrnoid op1r­
ated, i.e., remains constant irrespective of t e cli­
rection of armature current. See wiring diag am :of 
unit in Service Leaflet No. 54. -: 

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

These reversing contactors are accurately ~djust d and In cases where test equipment is available, apply for 
tested before leavingthe Factoryand shoul~jrequ re but Rotax Service Leaflet No. S.L. 54 for full servicing 
little ·tte"'loo betweeo omh'"l' pcovldr th y T detan •. 

For further informatiof on he functioning, operation and maintenance 

of Rotax equip ent, nq~iries should be addressed to :-

LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 

MELBOURNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4687 

THE SE VICE DEPARTMENT 
I 
I 

R TAiX LIMITED 

IL ESDJ:N JUNCTION 

L NOON, N.W. 10 

ENGLAND 

Tele hon.e: ELGAR 7777 

LUCAS-ROT AX LIMITED 

MONTREAL AIRPORT 

DORVAL, P.Q. 

CANADA 

Telephone: WALNUT 3435 

..--..., 

~ 
f{; 
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SUBJECT: Reversing Contactors 

TYPES: 

D ... L\TA: 

0.9001 A.M. Ref. SC/4383 
0.9002 
0.9003 
0.9004 

Rating(main contacts): 112voltsD.C.20-60amperes 
(shunt field contacts): 112 volts D.C. 2·5 amperes' 
(auxiliary contacts): 29 volts D.C. 5 amperes e Operating Coil Voltage: 29 volts D.C. maximum 

Mounting: 

Operating Temperature 
Range: 

Weight: 

Deserit•tion 

Two slots for ·250" dia. fixing 
bolts in fixing plate spaced at 
6·000" centres 

+40°C. to -70°C. 

4lb. 4 oz. 

This range of double-pole reversing contactors has 
been designed for use in 112 volt D.C. electrical 
systems')Nhere it is necessary to provide a current flow 
in either direction as required, e.g., to reverse the 
direction of an actuator motor. 

Separate pairs of contacts are employed for each di­
rection of rotation with an interlocking mechanism 
provided to prevent the simultaneous closing of both 
sets of colitacts at any one time. The main contacts 
are short-rated at 60 amperes and the shunt field con­
tacts at 2·5 amperes. Two pairs of 29 volt auxiliary 
contacts, rated at 5 amperes, are opened and closed 
with their respective main contacts. Variations on 
the auxiliary contact arrangement are given in the 
following table :-

Type 
I 2 

0.9001 Normally open 
0.9002 Normally closed 
0.9003 Normally open 
0.9004 Normally closed 

Contacts 

3 4 

Normally open 
Normally closed 
Normally closed 
Normally open 

" Information contained in this leaflet 
maintenance has been verified and 
Board in accordance with Chapter 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE 

LUCAS-ROTAX LIMITED TORONTO 13 

~'<t .. 

~· 

TECHNICAL 
LEAFLET 
N U M B E R T.L. ii~ 

1mprises a light alloy casting which houses 
and interlocking mechanism. Two 

1 noids with their associated terminal 
J nted on its top and end f<).ces res-

two moulded bakelite switch housings, 
e main and auxiliary or shunt field con­
cl to its opposite side faces. 

to and mounted externally on each of 
sings are the main terminal post assem-

auxiliary or shunt field terminal blocks. 

ble covers are fitted over the main 
1 to the switch housings to facilitate access 

and servicing purposes. , 

plate, with two slots spaced at 6·000" 
·250" dia. fixing bolts, is fitted to the 

main casting. Installation of the unit 
in any desired position except with 

plate uppermost. 

nnections are made via the directly 
1 mina! posts and the externally mounted 

fitted with 4 B.A. combined screw and 
nals. 

of the solenoids is energised the magnetic 
u ~::aLc:u on its plunger will cause it, against the 

return springs, to be drawn in towards 
is movement is transmitted via the 

' rs and main contact carrier driving shafts 
e respective main and associated shunt 

' liary contacts. 

OCTOBER 1952 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

TELEPHONE OXFORD 9368 
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l 
I 

- i 
Wheo the eoecgl•l"g '""'"' th'o"gh tJI sole I pid is 
broken the plunger, .under pressure from the etu~n 
springs, is returned to its rest position ca~sing at t~e 
same time, via the actuating mechanism, the c r)tacts 
to return to their normal positions. ) l 
Operation of the interlocking mechanism i~ sue that, 
besides preventing the simultaneous closfng o1 both 
sets of contacts if both coils are inadvertent[ly opJ.ratJd 
together, also ensures that should one pair;of c ntacfs 
weld on making, the circuit is interrupted by the other 
pair of contacts when the operating solepoid is d~­
energised and cannot subsequently be clos<rd un il t]'e 
interlock mechanism is manually unlatcheq. 

/ 
The connections of the shunt field contacts re o 
arranged that the polarity of the associated ot6r 
shunt winding remains the same with eithbr so enold 
operated, i.e., remains constant irrespec~ive f tHe 
direction of armature current. See wiri11g di gral' 
of unit in Service Leaflet No. 55. l 

Pe.-iodie Inspection 

are not maltreated. Providing a contactor controls 
its associated motor 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 contactor has not 
sustained any apparent physical damage and that all 
terminal connections are clean and secure. 

The covers should be removed and all contacts exam­
ined for signs of excessive pitting or burning. If 
found, the unit should be removed from the aircraft 
for servicing or replacement. 

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

These reversing contactors are accurately a?just d an:d In cases where test equipment is available, apply for 
tested before leaving the Factory and sho!Jid r qui~e Rotax Service Leaflet No. S.L. 55 for full servicing 
b"' Uttle atteot;o" botwoo" omhaol• P'rde they detail•. 

Fodmhec ;"ro,matlor" t ,.J"ctlo"i"g, opecat;o" aod mal"""""" 

of Rotax eq"lpm, ot, "q"l''"' sho"ld be addce.,ed to,_ 

THE SE VICI:E DEPARTMENT 

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

AUSTRALIA 

Telephone: F.J. 4687 

·---------------

R, TA~ LIMITED 
ILL SDEN JUNCTION 

L N~pN, N.W. 10 
ENGLAND 

oiop oni ' ELGAR m7 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 
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SUBJECT: Reversing Contactors 

D.9301 A.M. ~ef. SC/4384 
0.9302 
0.9303 
0.9304 

Rating (main contacts): 112 volts D.C. ISO amperes 
(shunt field contacts): 112 volts D.C. 2·S amperes 
(auxiliary contacts): 29 volts D.C. S amperes 

Operating Coil Voltage: 

Mounting: 

29 volts D.C. maximum 

Two slots for ·2SO" B.S.F., 
fixing bolts in mounting 
brackets spaced at 7·000" 
centres 

Operating Temperature 
Range : +40°C. to -70°C. 

Weight : 7 lb. 9 oz. 

Description 
This range of double-pole reversing contactors has 
been designed for use in 112 volt D.C. electrical 
systems\vhere it is necessary to provide a current flow 
in either direction as required, e.g., to reverse the 
direction of an actuator motor. 

Separate pairs of contacts are employed for each 
direction of rotation with an interlocking mechanism 
provided to prevent the simultaneous closing of both 
sets of contacts at any one time. The main contacts 
are short-rated at ISO amperes and the shunt field 
contacts at 2·S amperes. Two pairs of29 volt auxiliary 
contacts, rated at S amperes, are opened and closed 
with their respective main contacts. Variations on 
the auxiliary contact arrangement are given in the 
following table:-

Contacts 
Type 

I 2 3 4 

D.9301 Normally open Normally open 
D.9302 Normally closed Normally closed 
D.9303 Normally open Normally closed 
D.9304 Normally closed Normally open 

i 

I 

"Information contained in this leaflet 
maintenance has been verified and 
Board in accordance with Chapter 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-ROTAX LIMITED TORONTO 13 

TECHNICAL 
LEAFLET 
N U M B E R 'I'JL. 5~ 

it coJmprises a light alloy casting which houses 
uati~g and interlocking mechanism. Two 
g s?lenoids with their associated terminal 

mounted on its top and end faces respectively 
moulded bakelite switch housings, contain-

main' and auxiliary or shunt field contacts, are 
its side faces. 

an jntegral part of the main housing are two 
brackets, each with a slot to take a ·2SO" dia. 

1 spa~ed at 7·000" centres, which facilitate unit 
Installation of the unit may be effected in any 
position except with the mounting brackets 

ost. ] 
I 

irect(ly to and mounted externally on each of 
l housings are the main terminal post 

apd the auxiliary or shunt field terminal 

le 2overs are fitted over the main contacts 
he s/witch housings providing easy access for 

a~d servicing purposes. 

cohnections are made via the directly fitted 
.F. t~rminal posts and the externally mounted 
blocks fitted with 4 B.A. combined screw and 

term;inals. 

ht of the unit is 7 lb. 9 oz. 

her, of the solenoids is energised the magnetic 
1on its plunger will cause it, against the 

oftpe return springs, to be drawn in towards 
This movement is transmitted via the 

g levers and main contact carrier driving 
operate the respective main and associated 

d auxiliary contacts. 

• ENGLAND • 

~ELBOURNE N. 3 

OCTOBER 1952 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

IELEPHONE OXFORD 9368 
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~~~~nt~~ee;f~~~s~~~ uc~~~~n:r~~~~~!~r~~ ~~~e~b~~ i~ 
springs, is returned to its rest posi.tion, causing dt t1e 
same time, via the actuating mechanism, the co tac s 
to return to their normal positions. 

Operation of the interlocking mechanism is such th t, 
besides preventing the simultaneous closing of bo h 
sets of contacts if both coils are inadvertently ope at d 
together, also ensures that should one pair of co tac s 
weld on making, the circuit is interrupted b:Y the · th r 
pair of contacts when the operating solenoid J! d -
energised and cannot subsequently be closed unt I t e 
interlock mechanism is manually unlatched. 

The connections of the shunt fierd contacts a e 
arranged that the polarity of the associated 
shunt winding remains the same with either sol 
operated, i.e., remains constant irrespedive o t e 
direction of armature current. See wiri~g dia raliTl 
of unit in Service Leaflet No. 56. ' 

Periodic Inspection 

they are not maltreated. Providing a contactor con­
trols its associated motor 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 contactor has not 
sustained any apparent physical damage and that all 
terminal connections are clean and secure. 

The covers should be removed and all contacts exam­
ined for signs of excessive pitting or burning. If 
found, the unit should be removed from the aircraft 
for servicing or replacement. 

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

These reversing contactors are accurately adj sted In cases where test equipment is available, apply for 
and tested before leaving the Factory and shoul r~~ Rotax Service Leaflet No. S.L. 56 for full servicing 
quire but little attention between overhauls pro idek1 details. 

Foe f"cthoc ;,focmatlo"~o" th f"rotlo"l"g, opecatlo" aod maioteoa"co 

of Rotax eq"lpm~ot, er" cle• •ho"ld be addn,,ed to,_ 

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

AUSTRALIA 

Telephone : F.J. 4687 

THE i SERrCE DEPARTMENT 

• ROi'"A LIMITED 
WILLE~DEIN JUNCTION 
l LONDON, N.W. 10 l ENGLAND 

ifelep on : ELGAR 7777 

l 

LUCAS-ROT AX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

---~--. 
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SUBJECT: Suction Relief Valve 

TYPE: M.2701 

DATA: 
Operating Range: 4" to 7·5" Hg. 

Mounting: Two holes 0·203" diameter 
drilled 1·50" 
housing. 

apart in 

Weight: 0·63 lb. 

Description 
The M.2701 suction relief valve has an adjustment 
range of 4 to 7·5" Hg and is normally set at 5" Hg 
to maintain approximately 4" Hg at the pilot's suction 
gauge. 

The relief valve housing, which supports all of the re­
movable parts of the complete valve, has two ports 
and forms a valve chamber. The valve seating which 
incorporates a screen, is secured to the base of the 
valve housiog by six screws, the screen being held in 
position in the seating by means of a locking ring. 
The valve is held against its seating by a coil spring, 
the pressure of the spring being adjustable by the 
provision of an adjusting screw. The adjusting screw 
has an integral key and is threaded to one dimension 
at the middle and to a 'lesser dimension at each end. 
The key is inserted from the interior through a sealing 
washer, and a hole drilled in the upper end of the s 
housing. A slotted adjusting nut is fitted over the 
key when the latter is in position. A spring retainer 
is assembled on the lower end of'the adjusting screw, 
adjusting screw movement being limited at the upper 
end by a shoulder on the key and at the lower end by a 
spring retainer washer and stop nut. The square 
interior of the valve housing guides the valve spring 
retainer and prevents it from turning on the adjusting 
screw. The valve spring is compressed between the 
valve spring retainer and the inner face of the hollow 
valve, thereby holding the valve against its seating. 

Operation 
The suction relief valve is connected into the suction 
line which leads into the air pump suction port. 

When the air pump is not in operation, the preload 
force of the valve spring seats the hollow valve against 
the valve seat and closes the relief valve against 
atmospheric pressure. 

When the engine is started, the pump immediately 
draws air through the suction line and the relief 
valve into the pump intake port. 

PRICE ONE SHILLING 

"Information contained in this leaflet 
maintenance has been verified and ap 
Board in accordance with Chapter 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE 

l.UCAS-ROTAX J..lHITED TORONTO 13 

\ 

TECHNICAL 
L E A F L E T 
N U M B E R T. L. :i 9 

suction increases above the preset value of 
relief valve, the reduction of internal air 

lows atmospheric pressure exerted on the 
of the hollow valve to compress the valve 

d unseat the valve. This action admits a 
into the suction line and relieves the excess 

uctio~ decreases to a value below the preset 
the r;elief valve, the preload force of the valve 

eats the hollow valve on the valve seat and 
e air flow from atmosphere until suction again 
gre~ter than the preset value of the relief 

l 
out normal operation of the pneumatic 
he hollow valve thus continues to open and 

ning suction at an approximately con-

o~ the suction relief valve is completely 
However, for satisfactory operation of 

mati!= system, the engine-driven pump speed 
within the rated speed range given in the 

k prlparecj by the pump manufacturer. 

general instructions outlined in this section 
its are being installed. For further informa­

should be made to the installation 
in the handbook prepared by the aircraft 

r. 

JULY 1952 

ENGLAND TELEPHONE ELGAR 7777 

N. 3 TELEPHONE F.J.46B7 

TELEPHONE OXFORD 9368 
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I 
for cleaning, re-lubrication and test, otherwise ail 
of the unit or shortened service life may result. 

Units which have been in storage for less tha one 
year may be placed in immediate service. In any ev nt 
carry out the following check before installatiof. 

Make certain that the housing is free from cracf(s a d 
corrosion. 

Remove the seal plugs from the ports and mou t tthe 
valve by means of bolts inserted through th t o 
mounting holes. It is recommended tbat s ita le 
shock-mounting spacers and washers be used n the 
mounting bolts. 1 

Locate the valve, screen downward, in the sucti n line 
as close as practicable to the air pump. 1 j 
Fo' overnll dl me"'lo"' "fe"o the I ""'ll"~oo d' wi I g. 

After installation of the entire pneumatic syste~ las 
been corn pleted, check for satisfactory ~erfor~a ce 
of the suction relief valve in the following mannl r. 

Start and accelerate the engines until the pumps are 
operating at the speed specified for adjustment \of 
the valve. (Refer to the handbook and specifi atipn 
prepared by the aircraft manufacturer). 'Adju t tfhe 
valve until the pneumatic system suction~ gaug in i­
cates the suction in inches Hg specified for th p r-
ticular installation. 1 1 

Normally, the suction relief valves are sei at c uisi g 
speed to provide 4" Hg suction. 1 

Aajustment of the valves may be carried out rn 
following manner. 

I. Using a spanner to prevent the adjusting nut from 
turning, loosen the upper stop nut about one quarter 
turn. 

2. Turn the adjusting nut counter-clockwise to 
increase suction or clockwise to decrease suction, 
until the suction gauge indicates the specified reading. 

Caution 
Tighten the upper stop nut with each partial turn of 
the adjusting nut to prevent air leakage past the seal­
ing washer and a consequent false reading. 

Periodic Inspection 
The inspection and maintenance procedure outlined 
in this section requires the use of a suitable spanner 
for adjustment of the valve. 

Note-To save time in completing the inspection 
operations it is recommended that the entire pneu­
matic system-instrument suction, air pumps, De­
leer operation and accessories-be checked at the 
same time. Refer to the handbooks covering the 
various pieces of equipment used in the pneumatic 
system for complete details of the checks to be per­
formed on the respective units. 

500 Hour Inspection 
I. Check for security of mounting bolts. 
2. See that both tubing connections to the port~ of 

the valve are secure. 
3. See that the adjusting nut and the upper stop nut 

are tight. 
4. See that the screfi!n of the valve is undamaged and 

not clogged with dust and oil. Renew damaged 
screens, clean clogged filters with benzine. 

~e~·vicing 
If test equipment is not available no attempt shful~ be made to service the unit, it should be replaced by a 
new one and the faulty equipment retur,hed to oilir nearest Service Department, where it will be promptly 
dealt with by our Repair Organisation. ' l 
In cases where test equipment is available, appl fo1 Rotax Service Leaflet S.L. 57. Address all enquiries to:-

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

AUSTRALIA 

Telephone : F.J. 4687 

LTD 

THE SE I€E DEPARTMENT 

R TlX LIMITED 
,WILL1ESdtEN JUNCTION 
l LON ·ON, N.W. 10 
1 E GLAND 

j Tele ho e : ELGAR 7777 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

:.~~"d~ 
~ « ~ ~ ' 
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SUBJECT: Pressure Relief Valve 

TYPE: M.2201 

DATA: 
Operating Range: 10" to 21" Hg. 

Mounting: I" British Standard Pipe 
Connection to system. 

Description 
This pressure relief valve consi~ts of a magnesium 
alloy, or, alternatively, an aluminium alloy casting, 
housing a spring loadedtvalve. Each end of the cast­
ing, i.e., the inlet and outlet port, has a I" B.S.P. 
female thread for connection to the pressure line of 
the system. The top of the casting is formed to re­
ceive a phosphor bronze bush, positioned at rtght 
angles to the air flow, which supports the valve stem. 
A further circular protrusion from tbe casting is 
formed outside the bush housing leaving a space to 
receive the valve spring. This outer protrusion is 
threaded to receive a housing cap, which, while pro­
tecting the valve spring and providing access to the 
adjusting nut, also ensures air tightness of the valve 
unit should air leak past the valve stem. 

The valve spring is covered by a steel cup washer. 
The end of the valve stem is threaded and pa~ses 
through a hole in the steel cup. An adjusting nut and 
a stop nut on the stem compress the spring, thereby 
holding the valve head against its seat. The top of 
the stem is slotted so that the stem can be held with a 
screwdriver when turning the adjusting or lock nut. 

A hole in the base of the housing forms the valve seat ; 
the base of the casting protrudes around the seat 
supporting a screen which is firmly held in position 
by the provision of a circlip. 

PRICE ONE SHILLING 

11 Information contained in this leaflet 
maintenance has been verified and 
tion Board in accordance with 
Airworthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE 

lUCAS-ROTAX LIMITED TORONTO 13 

TECHNICAL 
L E A F L E T 
NUMBER 'l'.L.GO 

of the pressure relief valve is quite 
is described in the following paragraphs. 
e valve to be connected in an air pressure 

I flow through the unit and the valve will 
osed due to atmospheric pressure combined 

e preload force of the valve spring. If ~ir 
within the valve increases beyond the com­
rce of the valve spring and atmospheric: 
the valve will be forced off its seat and the · 

ure will escape to atmosphere·. 

will remain unseated until the internal 
n falls sufficiently to allow the valve to 

e pressure required to open the valve is, 
directly dependent on the pressure exerted 

spring due to the position of the adjusting 

ure relief valve should be installed screen 
thereby preventing the ingress of foreign 

ue to settlement on the screen. The relief 
Id be installed in the pressure line as near 
et port of the oil separator as practicable, 

sharp bends in the tubing. For information 
to installation details reference should be 
the installation diagrams and notes contained 
andbook of the aircraft manufacturer. 

JULY 1952 

ENGLAND • TELEPHONE ELGAR 7777 

MELBOURNE N. 3 TELEPHONE F.J.4687 

TELEPHONE OXFORD 9368 
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Routine Inspection 
Periodically inspect the valve for signs 

·damage, i.e., cracked housing or loose~ pipe c n-
nections. Inspect the screen for damage, if 

clogged or dirty wash thoroughly in clean ben ine 

Servicing 
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 our 
nearest Service Department, where it will be promptly 
dealt with by our Repair Organisation. 

In cases where test equipment is av ilable, apply for Rotax Service Leaflet No. S.L. 58 

for full servicing d tails. Address all enquiries to :-

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

AUSTRALIA 

Telephone : F.J. 4687 

THE 

LTD 

llE DEPARTMENT 

0 AX LIMITED 
WIL ESJ:?EN JUNCTION 

L • Nlj>ON, N.W. 10 

Tele h:~~L:L::R 7m 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

' •' 
.• 
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SUBJECT: Reversing Switch 

TYPES: 0.510 I (A. M. Ref.5C/4448) 
0.5102 
0.5103 
0.5104 
0.5105 

DATA: OPERATING VOLTAGE: 24-29 volts D.C. 
MAXIMUM CURRENT: 200 Amperes 
WEIGHT: 3;!- lb. 
MOUNTING: 3 holes ·187" dia. in base 

Deset•iption 
This is a double-pole change-over relay, used to re­
verse the direction of flow of the current in the arma­
ture windings of an electric motor, so reversing the 
direction of its rotation. 

Variations of this switch to accommodate certain other 
requirements in circuit arrangement are available 
under Type Nos. D.51 02-3-4 and 5. 

D.51 0 I consists of a rectangular moulded bake lite box, 
inside and on the base of which are mounted two 
solenoids, axes vertical. Between and above them, on 
extensions of their yokes rising from the base as 
brackets, is pivoted a shallow "V" rocker, forming a 
combined armature for the solenoids, and which carries I 
a set of insulated, spring-loaded, self-aligning contacts 2 
at each extremity. The rocker is held on its pivots 3 
in equilibrium by an adjustable screw and a roller at 4 
its centre, against the compression of a return-spring, 5 
a square nut mating with the screw and riding 6 
between the yoke brackets. 

A set of fixed contacts inside each end of the box are 
arranged directly below the moving contacts. Con­
nections to the contacts and solenoid coils are brought 

"out via connecting strips and leads to terminals at the 
ends and sides of the box, and a loose recessed lid is 
provided, to be secured by four captive screws. 

These switches will operate satisfactorily in any 
position. Provision is made for them to be secured 
by three fixing-bolts through holes in the end exten­
sions of the base. All connecting terminals are out­
side the box, and differ with the type number of the 
switch. A table is appended, showing details. 

D.51 02 is essentially as D.51 0 I but incorporates a 
resistor, connected in the field circuit, connections to 
the ends of which are brought out to two external 
connectors, R and RI. (See diagram). 

D.5103 differs from D.5101 only in the size of its 
terminals. (See table). 

" Information contained in this leaflet 
PRICE ONE SHILLING the Air Registration Board in acccJrd•Lnce 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE 

LUCAS-ROTAX LIMITED 

R. 0 TA X 
T E c H N I c A L 
L E A F L E T 
NUMBER T.L. 61 

moving contacts to 
(See diagram). 

the solenoid coils' connections arranged • 
common terminal, and one fixed contact 
to No. 2 terminal. (See diagram). 

TERMINAL SIZES (DIA.) 

D.5102 D.5103 D.5104 D.5105 

5 " 
Ill Ill 2 B.A. T6 4 4 

5 " 
Ill Ill 2 B.A. T6 4 4 

5 " 
511 5" 2 B.A. T6 T6 T6 

5 " 
511 5" 2 B.A. T6 T6 T6 

2 B.A. 2 B.A. 2 B.A. 2 B.A. 
2 B.A. 2 B.A. 2 B.A. 2 B.A. 
2 B.A. 2 B.A. 2 B.A. 2 B.A. 
2 B.A. Ill I" 2 B.A. 4 4 
2 B.A. Ill Ill 2 B.A. 4 4 

2 B.A. 
2 B.A. 

5 " T6 
5 " T6 

sing of a selected solenoid by means of 
h-button or other selecting device results 

ng of one or other of two armature circuits 
field circuit(s) through the contacts of the 
and a consequent particular direction of 
of the motor armature. The screw at the 

rocker provides adjustment of th~ return-
pression and so determines the operating 

the switch. 

should be cleaned periodically with 
and if pitted may be lightly stoned and fin­

a smooth surface-flat in the case of the fixed 
and rounded in the case of the moving con.­

ure se~urity of all connecting terminals. 

JUNE 1953 

TELEPHONE ELGAR 7777 

N. 3 TELEPHONE F.J.46B7 
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In view of the critical nature of the conditions nd~r which these units must be adjusted and the necessity 
for special testing equipment it 'is strongly r co mended that, if a fault develops, the unit should be 
returned to Rotax Limited, where it will receiv pr mpt attention by our Repair Organisation. 

However, where adequate repair faciJities e ist detailed servicing instructions can be obtained on 
requesting Service Leaflet No. 59 from :-

LUCAS-ROTAX (AUST.) PTY. L TD 

BOUVERIE STREET 

MELBOURNE, N. 3 
-'; .AUSTRALIA 

Telephone: F.J. 4687 

THE E DEPARTMENT 

R TA~ LIMITED 

WILLE D~N JUNCTI,ON 
D N, N.W.IO 

E GLAND 
~ -

Telep one : ELGAR 7777 

LUCAS-ROTAX LIMITED 

MONTREAL AIRPORT 

DORVAI..:-, P.Q. 

CANADA 

Telephone: WALNUT 3435 
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.SUBJECT: Vacuum Instrument Pump 

TYPE: M.OI06 

DAT.f\: 
MOUNTING : Flange mounting; four i/' dia. 

holes whose centres form a 1·87 ·" 
·square. 

WEIGHT : 4' lb. 

Description 
The type M.OI06 pumps are of the rotary sliding van , 
reversible type designed for mounting on standa d 
engine v~cuum pump drives. The design of the pu p 
is such that a clearance is maintained between t e 
rotor and the pump body, thereby eliminating t e 
possibility of trapping oil in the pump interior. 

Moulded composition vanes, centrifugally actuat d 
and lapped to fit the rotor slots, 11Jaintain a seal b -
tween the pump body and vanes. With this type f 
construction the interior of the· pump body may be r -
ground, in the event of scoring, without any loss n 
pump efficiency. 

The pump body is of nickel cast-iron and incorporat s 
%" British Standard parallel pipe threaded intake a d 
ex~ust ports for connection to i" O.D. tubing. O~e 

.end of the ball bearing mounted steel rotor is su -
ported in the pump body, the other~ end b'eing su -
ported by the heat-treated aluminium alloy mounti g 
head in which is incorporated a nickel cast-iron lin r. 

R®1r&X 
TECHNICAL 
LEAFLET 
N U M B E R 'J'. ldi2 

E a" Tee" in the pressure side of the pump in order 
tb eq4alize pressure j_n the pump coupling chamber, 
tfH~reby, counterac;:ting ~~ngine suction or pressure, 
W.hich would. ordinarily-tend to suck or force oil into 
or out-of the pump. 

~drive coupling of the s'plined type,.six deep splines 
i( nominal diameter in·;. accordance~ with B.S. Spec. 
1>).20, Table 3, incorporating a laminated bar spring 
t~ansmits torque from the driving member of the 
e gine to the pump 'rotor and at the same time 
a so~bs any torsio.nal v.ibration. The coupling is de­
stned .to· withstand· a shear loading of 45 to 60 lb.ft. 

~n oil m-etering device consisting of a bronze oil ring, 
pinned to the rotor shaft and permitted to float 
ially. Four coil springs inserted in the oil ring are 
ually spaced and bear against the pump rotor, thus 

providing a constant pressure on the oil ring, which is 
I pped to ensure a perfect contact with the liner in 
t e mounting head. 

'peration 

A laminated shim is provided in the pump bo y 
behind the ball. bearing to maintain the proper e d 
clearance between the rotor and housing. A -k" pi e 
threaded connection is provided on the mounting he d 
for the attachment of a f' external oil line. Oil is he Type M.OI06 engine-driven vacuum instrument 
supplied to the pump body under a pressure of fro pump, when operated over a speed range of from 
at least 40 to 60 lb.fsq. in. either by means of t 1,e I ~500 to 4,000 r.p.m. will provide sufficient suction, 
external oil connection or through an oil hole prp- "'(hen used in conjunction with a suction regulating 
vided in the pump mounting flange, in which case Thfue ~elve, for the ~perati?n ~fa c;:omplete set of commonly 
external oil line may be eliminated. A -k" air ve t ujsed gyroscopic nav1gatmg mstruments consisting of 
connection located opposite the external oil co - a Turn and Bank Indicator, DJrectional" Gyro and 
nection is adjacent to and integral with the pu p Artificial Horizon. Maximum perll!issible pump speed 
mounting flan_ge. The air vent should be connect d fbr "Take-off" is 4,000 r.p.m. 

•., " ln~ormation contained in this le flee ffe~tng safe operation and maintenance 
has been verified and approved y th ir Registration Board in accordance 
with Chapter A6·2 of British Civil Air or hiness Requirements. 19/6/53 .. 

PRICE ONE SHILLING JANUARY 1953 

. ~ 

ROT AX LIMITED WILLESDEN JUNCTION LO N.W. 10 ENGLAND TELEP.H!)NE ELGAR 7777 

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

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE OXFORD 9368 
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SUBJECT: Overvoltage Relay 

TYPE: · F.5002 

DATA: 
Overvoltage ~etting : 27 ± ·5 volts (Field) 

Drop-out Voltage Setting : 6·0 volts max. 

Resistance of Operating 
Coil Circuit : 228 ohms ± 10% 

Resistance of Impulse Coil 
Circuit : · 36 ohms ± 5% 

Weight : 16·5 oz. 

Mounting : Two ·193" dia. holes 
counterbored ·377" dia. 
x ·218" deep, po~i­
tioned in diametrically 
opposite corners, whose 
centres form a rect­
angular shape 2·718" 
X 2·500". 

Electrical Connection : 

Operative Temperature 
Range: 

Dese.-iption 

4 B.A. terminals. 

This unit has been designed as a protective relay for 
use in 28 volt D.C. generating systems tci disconnect a 
generator from the bus-bar in the event of an over­
voltage. In order to obtain discrimination where two 
or more generators are being run in parallel, use is . 
made of the excessive ·fieLd Y?!tage of the oxeryolting 
generator. "' * .. "' 
The unit comprises an impulse relay, operating relay 
and contact arrangement carried on a paper bakelite 
mounting plate which is attached to a rectangular 
moulded bakelite base by a flexible anti-vibration 
mounting and anchored to this base by means of a 
centre spring. 

"'swamp and field resistors are mounted on top of the 
•base moulding and two miniature festoon type bulbs 
are fitted, by means of ·spring clip bracket assemblies, 
in the recessed underside of the base moulding and 
are protected by an insulated baseplate. 

The relays and contact assemblies are enclosed and 
protected by a light metal cover which is secured by 
two captive screws. Interconnection between the 
relays etc., and the terminals in the base are made by 
flexible leads routed via holes in both the paper bake­
lite plate and moulded base. 

TECHNICAL 
LEAFLET 
N U M B E R T. l ... 63 

conn~ctiori is by way of 4 B.A. terminals, 
n is mad~ for mounting the unit by two 

holes situated in diametrically opposite 
the moulded base whose centres form a 
·shape 2·718" x 2·500". The unit may be 

n any positio~ except with its base uppermost. 

of the relay is 16·5 oz. 

field volt~ge, applied to terminals 8 and 3, 
27·5 volts the· impulse relay closes, con­
bus-bar positive from terminal 4 to the 

operating relay which, on operation. opens 
~o1~t~rt~ between terminals 6 and 8 and inserts a 

440 ohms in series with the generator 
e contacts between terminals 1 and 2 also 

necting the positive supply from the 
p relay, thus opening the main contactor 

ng the generator from the bus-bar. A third 
normally open " contacts on the operating 
tains the positive supply to its coil, retain-
it in the " tripped " condition after the 

has dropped out when·•the fie Id vpltage 
6 volts. •• · 

loss of a generator due to transient over­
impulse relay is given a short delay by 

e coil with two 6 volt 3 watt lamp filaments 
Sustained overvoltage will cause the shunt 

.. Information contained in this leafilet l••ffectin•l 

PRICE ONE SHILLING 

maintenance has been verified 
Board in accordance with 
worthiness Requirements. 

ROTAX LIMITED W!LLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD BOUVERIE 

LUCAS-ROTAX LIMITED TORONTO 13 

DECEMBER 1953 

ENGLAND TELEPHONE ELGAR 7777 

N. 3 TELEPHONE F.J.4687 
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resistance to increase and permit the necessa y val e 
of operating current to flow in the relay coil. 

68!1 
EACH 

Resetting 

Internal wiring diagra•n 

The positive supply to terminal 4 is connecte ia 
normally closed reset switch. If an overvolta e ha 
automatically disconnected a generator from t e 
bar, an attempt may be made to reconnect th 
erator by moving the reset switch to the " p n ' 
position and then returning it to normal. hi 
attempt will only succeed if the cause of the o er 
voltage has been cleared. 

Periodic Inspection 
These relays are correctly adjusted and tested before 
leaving the factory and should require but little 
attention between overhauls provided they are r.ot 
maltreated. Providing a relay controls its associat~d 
equipment in the desired manner it can be passed for 
further use. 

However, a general visual inspection should be made 
periodically to ensure that the relay has not sustaine<i 
any apparent physical damage and that all termir.al 
connections are clean and secure. · 

The cover should be removed and all contacts exam­
ined for signs of pitting or burning, which, if found to 
be-excessive, will necessitate the removal of the relay 
from the aircraft for servicing or replacement. 

Servicing 
Where test equipment is not avail(\ble no attempt 
should be made to service ·or dismantle a relay. lt 
should however, be replaced by a new one and the in­
operative unit-returned to our nearest Service Depart­
ment where it will receive prompt attention by our 
Repair Organisation. ., 

In cases where test equipment is available, apply for 
Rotax Service Leaflet No. S.L.61 for full servicing 
instructions. 

For 'further information on 

of Rotax equipment, 
... ~ 

he fu ction'ing, operation and maintenance 

n 4ir es should be addressed to :-

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

AUSTRALIA 

Telephone : F.J. 4687 

:rHE SE DEPARTMENT 

LIMITED 

H M L fMPSTEAD • 
E TF RDSHIRE 

N LAND 

Teleph n : B XMOOR 4444 

Technical enquiri s be addressed to :-

TECHNICAL 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

ROTAX LIMITED • WILLESDEN • LONDON N.W.10 • ENGLAND 

E Ga 7777 
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SUBJECT: Differential Relays 

TYPES: F.3901/l, F.3902/l. 
F.3903/l, F.3904/l, 
& F.3905/l 

DATA: 
Rating: 

F.3901/l 28 volt 200 amperes 
c '3902/1 : 112 volt 200 amperes 

· ""11: 28volt 400amperes 
~ volt 400 amperes 

l 

ges: 
I : 0·3 to 0.6 volt 

3:5 to 4·0 volt 

B.A. fixing hqles at 4·812" centres 

primary purpose of operating an 
1r, which connects the aircraft 
the busbar when a predetermined 
Jen reached between the generCf~Or: 
e. 

oulded base, the polarised relay corn­
armature, held stable in a permanent 

~ .nd is encircled at opposite ends by a 
voltage coil and a series current coil which consists of 
·a single turn of heavy gauge copper strip. The voltage 
coil is normally connected between the generator 
and the busbar via an external undervolt relay. 

A light alloy cover, retained. by two 2 B.A. studs, 
completely shrouds the relay. Electrical connections 
are brought out to a terminal block in the base, and 
consist of two ·375" B.S.F. terminals for connection to 
the main generating circuit, and five 4 B.A. terminals 
recessed into the base. 

Total weight of the relay is 21b. and it can be operated, 
mounted in any position, in temperatures between 
plus and minus 70°C. at altitudes up to 50,000 ft. 

BOTAX 
TECHNICAL 
LEAFLET 
N U M B E R '1'. L fi..J 

nerator voltage reaches a predetermined 
rnally fitted undervolt relay connects 

r supply to the voltage coil via terminals 
r.minals 1 and 3 being internally linked. 
a~>i>~>r"t"•r voltage rises to a value higher 

the usbar by a predetermined amount 
across terminals 4 and 5 is at the same value 
a movement of tlie armature to close the 

rnlnt-hrrol be1tWE~en terminals 6 and 7. This energises 
ng coil of the external contactor via an 
pply, the contactor thus connects the 

>Hr:•Tnr.• via terminals 1 and 2 to the busbar. The 
il thereby carries the load current and 
magnetic system to hold the armature 

rrent through the coil produces a reversal 
the armature, causing it to pivot to the 
pen " position, thereby tripping out the 

in any position, the units 

"Information contained in this leaflet ane~t>ngiSale 

PRICE ONE SHILLING 

maintenance has been verified and 1 

Board in accordance with Chapter 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS·ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-ROTAX LIMITED TORONTO 13 

ENGLAND 

DECEMBER 1953 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.-4687 

TELEPHONE OXFORD 9368 
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SUBJECT: Differential Relays 

TYPES: 

DATA: 
Rating: 

F.3901/l, F.3902/l, 
F.3903/l, F.3904/l, 
& F.3905/l 

F.3901fl 28 volt 200 amperes 

MULTI-RANGE 

F.3902fl 112 volt 200 amperes 
F.3903fl, 05/1: 28 volt 400 amperes 
I=·~Q0.4/I · 117 volt 400 amoeres 

.---;--~ OVERLOAD RELAY 

{ __ ~ ; fitted to F.3901/l. 03/1. and 05/1 orly 

L I 

~l' 
I 

• I 

+ VE -VE 

voltage coil and a series current coif which consists of 
a single turn of heavy gauge copper strip. The voltage 
coil is normally connected between the generator 
and the busbar via an external undervolt relay. 

A light alloy cover, retained by two 2 B.A. studs, 
completely shrouds the relay. Electrical connections 
are brought out to a terminal block in the base, and 
co·nsist of two ·375" B.S.F. terminals for connection to 
the main generating circuit, and five 4 B.A. terminals 
recessed into the base. 

<• 
Total weight of the relay is 21b. and it can be operated, 
mounted in any position, in temperatures between 
plus and minus 70°C. at altitudes up to 50,000 ft. 

PRICE ONE SHILLING 

"Information contained in this leaflet 
maintenance has been verified and aoo1rovedlbv 
Board in accordance with Chapter 
worthiness Requirements. 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-ROTAX LIMITED TORONTO 13 

'! 

ROTA X 
TECHNICAL 
LEAFLET 
N U M B E R T. L n I 

redetermined 
·elay connects 
via terminals 

rnally linked. 
value higher 

1ined· amount 
.he same value 
~ to close the 
rh is energises 

coil of the external contactor via an 
, the contactor thus connects the 

terminals 1 and 2 to the busbar. The 
thereby carries the load current and 

magnetic system to hold the armature 

nt through the coil produces a reversal 
e armature, causing it to pivot to the 

pen " position, thereby tripping out the 

in any position, the units 

DECEMBER 1953 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

TELEPHONE OXFORD 9368 
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I. 

operate satisfactorily in air temperatures 8et een 
plus or mi.nus 70oC. 

Two 2 B.A. mounting holes at centres of ·B12" are 
provided in the moulded base which mea ures 5·5" 
by 4". The total height of the unit is 3·125 . · 

r 
Full details of the installation can be found n ~he air­
craft manufacturer's handbook concerning t e air raft 
in which the unit is used. 

Periodic InsJtection 
Assuming that the relays have been correct! ihst lied 
and operated, their construction is such hat hey 
require little or no attention in service. hei al ost 
total absence of moving parts makes it u neces ary 
to remove the cover if the unit is functio ing s tis-
factorily. i 

Inspect the cover and moulding for signs of visual 
damage and ensure that the terminals and retai ing 
screws are secure. 

Note : it is not advisable to interfere unnecessarily 
with the relay. This has been originally set to operate 
correctly within the limits of differential voltage quoted 
on the nameplate. 

If it becomes necessary to readjust the relay setting, 
refer to Rotax Service Leaflet No. S.L. 64, where the 
procedure is fully explained. 

Servicing 
If test equipment is not available, no attempt should 
be made to service or dismantle the unit. lt should, 
however, be replaced by a new one and the inoperative 
equipment returned to our nearest Service Depart­
ment, 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.64 for full servicing 
details. 

For further information 

of Rotax equipme 

functioning, operation and maintenance 

uiries should be addressed to:-

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

AUSTRALIA 

Telephone : F.J. 4687 

I R TAX LIMITED 
lf!EM L HEMPSTEAD 

1, HE TFORiDSHIRE 

I ENGLAND 

Te epnon : BOXMOOR 4444 

Technical e quiri 
I 

s should be add res sed to: 

TECHNI AL 
t 

ALES DEPARTMENT 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

ROTAX LTD 
l 

WILLESDEN UN LONDON N.W.10 • ENGLAND 

i 
I 

LGar 7777 
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ROTA X 
TECHNICAL 
LEAFLET 
N U M B E R T.L. 65 

SUBJECT: Single Pole, 3-way Changeover S itches 

TYPES: 0.10001 A.M. Ref. SCW/4612 
0.10002 A.M. Ref. SCW/486-_1-
0.10003 A.M. Ref. SCW/4768 

DATA: 
RATING : 20 amperes continuous. 

MOUNTING: Four holes tapped 4 B.A. x ·187" d~ep, whos 
centres form a rectangularshape1·580"~·860" 

WEIGHT: 0.10001 and 02: 3·75 oz. 
0.10003 : 4·00 oz. 

OPERATIVE TEMPERATURE RANGE: - 65°C. to +70°C. 

Description 
This range of cam operated switches has been designed 
in a simple and compact manner for 3-way changeover 
operation in 28 volt circuits carrying currents of up 
to 20 amperes continuously. · 

In general appearance the switches are similar, the 
only difference being in their action. The variations 
are as follows :-

0.10001 : 3-way single-pole changeover, no off 
position. Common terminal No. 4 made 
to terminal No. 2 in centre position. 

0.10002 : As 0.10001 but with spring return from 
both sides. 

0.10003: As 0.10002 but with dolly locking device 
on centre position. 

Each switch comprises a moulded bakelite casing', 
reinforced for added strength, which houses the can'! 
mechanism, moving contacts and moulded base assem­
bly containing the fixed contacts and terminal inserts•. 

The arrangement of the moving contacts is such, that 
the two contact carriers are positioned side by side 
and pivoted centrally, both carriers having a contact 
surface at .each end .. Corresponding to each of these 
moving contacts is a fixed'contact fitted to the moulded 
base. · 

Each contact carrier is operated by a cam mechanism', 
• via an actuating dolly, both dollies being operated 
simultaneously -by virtue of a moulded external link. 

The internal connectjons are so arranged that, with 
the switch dolly in tbe central position, one contact of 
each carrier mates with its respectiv~ fixed contact, 
thus connecting the common terminal 4 through to 

te~minal 2. Movement of the dolly towards terminals 
1 r 3 nnects terminal 4 to terminals 1 and 3 res­
pe tivel . In the case of the type 0.10003 switch, 
th dolly is locke_d_ -when in the central position ; 
th s ne -essitating .its release, by pulling out slightly, 
bJore a circuiJ chang~o_ver can be effected. 

El ctric I connections are made at the rear of the 
s itch v a 4 B.A. combined screw and washer terminals, 
w~ich a e capable of accommodating cables of up to 
19 amp res rating. These are totally enclosed and 
pr tect d by a moulded cover secured by two screws. 

T e des gn of these switches is such, th t they may 
ea ily b panel mounted singly or in bank , the latter 
mr:thod thus saving space. Provision for ounting is 
fa~ilitat d by four 4 B.A, tapped holes ·187" deep 
wlilfose xing centres form a rectangular s ape 1·580" 
± ·002' x ·860" ± ·002". When fitted in banks a 
m nimu I clearance of ·032" must be allow d between 
eja h s itch. Maximum panel thickness must not 
e ceed 930". _ . 

T tal eight of these switches is 0.10001 and 02 
3· · 5 oz. 0.10003, 4 oz. 

e swi eh action is simple and positive. The internal 
b re of each dolly contains two spring-loaded balls, 
th low r one of which rests in the centre of a pivoted 

wh eh is in turn attached to the contact carriers. 

nt of the switch dolly forces the lower spring­
all over the centre of the cam face causing the 
ontacts to make or break with their respective 

PRICE ONE SHILLING 

" Information contained in this leaflet affectin safe operation and 
maintenance has been verified) and ap roved b the Air Registra­
tion Board in accordance with Cha ter A6 2 of British Civil 
Airworthiness Requirements 13/4/54." DECEMBER 1953 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LONDON .W.I 

BOUVERIE STRE T 

ENGLAND 

MELBOURNE N. 3 

LUCAS-ROTAX LIMITED TORONTO 13 C NADA 

TELEPHONE ELGAR 7777 

TELEPHONE F.J.4687 

TELEPHONE OXFORD 9368 

----- -~-- ~---+---+---------

. .;: ... 



Rotax Technical Leaflets TL 1 - 96 OCR Page 166

fixed contact and for the type 0.10001 switch e mail­
tained in this position. 

In the case of the 0.10002 and 03 switches, w ich a{:e 
of the spring return type, the cam is so shaped that s 
soon as the switch dolly is released the sprin -load d 
ball returns to the mid-position of the ea , th s 
giving a sharp make or break between the con acts. 

Periodic Inspection 
lt is not recommended that these switches be di -
mantled, as they have been sealed after man factu e 
and test. They should, however, be subjecte to t e 
following visual examination and test, after wh1ch, if t 
passes successfully, the switch can be consid red s 
acceptable for continued service. 

Remove the terminal cover and check that con ectio s 
are secure and leads and grommets are in go d eo -
dition. 

Check the moulded body and terminal cover to ensu e 
that they are not chipped, cracked, strained o othe -
wise damaged. 

Operate the switch dolly in each direction to ensu e 

that it is free from binding and that the switch con­
tr;ols its associated circuits in the desired manner. 

With 20 amperes flowing through the contacts, the 
millivolt drop across the terminals must not exceed:-

0.10001 : 
0.10002 & 03 : 

Across Terminals 
1&4 2&4 3&4 
40mV. 
80mV. 

80mV. 
80mV. 

80mV. 
80mV. 

With the external connections released, and using 
a 250 volt" Megger," the insulation resistance between 
all terminals should be as follows :-

Dolly Position Between Terminals 
1&4 2&4 3&4 

Towards terms. 1 & 2 Better than Better than Zero 
50 MQ 50 MQ 

Central Better than Zero Better than 
50 MQ 50 MQ 

Towards term. 3 Zero Better than Better than 
50 MQ 50 MQ 

lt is recommended that any switch which fails to satisfy 
the preceding inspections and tests should be replaced 
by a new one and the faulty one returned to our 
nearest Service Department where it will receive 
prompt attention by our Repair Organisation. 

For further information on he f nctioning, operation and maintenance 

of Rotax equipment, enquiries should be addressed to :-

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

AUSTRALIA 

Telephone : F.J. 4687 

DEPARTMENT 

OTA LIMITED 
H MEL EMPSTEAD 

ERTF RDSHIRE 
EN LAND, 

Telep one : BOXMOOR 4444 

Technical enquiries s ould be addressed to :-

TECHNIC L S LES 'DEPARTMENT 

LUCAS-ROTAX LIMITED 
MONTREAL AIRPORT 

DORVAL, P.Q. 
CANADA 

Telephone: WALNUT 3435 

ROTAX LIMITED · WILLESDEN JUN TION · LONDON N.W.10 • ENGLAND 

Tele hone ELG~r 7777 

-;-----·--- ---- ------~-~------_;__- -~~-~-
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SUBJECT: 7 ampere, Double Pole, 

Push-button Switch 

R O.TAX 
TECHNICAL 
LEAFLET 
N U M B E R T. IJ. t»6 

TYPE: 0.0701 A.M. Ref. SC/540 

DATA: Weight : 1·5 oz. 

Rating : 7 amperes. 
' 

Mounting : Four ·120" holes w:hose 
form a ·960" square. 

Description 
Used extensively in a wide variety of applications 
where the maximum contact current does not exceed 
seven amperes, these light yet robust switches have 
been constructed to give long, reliable service with the 
absolute minimum of attention. 

Contained in a cylindrical moulding, the switch com­
prises four leaf contacts which are connected by means 
of a spring-loaded, finger operated plunger, housed in a 
moulded shroud. 

Electrical connection to the switch is made via four 
4 B.A. combined screws and washers which are con­
tained in a recessed terminal block at the base of the 
switch moulding. Polarity identification is engravecl 
in the terminal block and the whole is protected by a 
moulded cover, retained in position by a 4 B.A. 
countersunk screw. 

Periodic Inspection 
The construction of the switch renders periodic in­
spection of the components unnecessary. A visuat 
inspection of the switch should be made, and care taken 
to ascertain that cracks or signs of other physical: 
damage are not in evidence. Ensure that the con­
nections are clean and secure and show no signs of 
corrosion. Replace the switch by a new unit if 
damaged beyond economic repair. 

Should it be necessary to dismantle the switch, un­
screw the shroud, this allows the spring and plunger 

to be r moved. All contact surfaces are then easily 
ac essible for examination and cleaning. 

T e eo ponent parts of the switch will, under normal 
ci cums ances, remain serviceable throughout the life 
of the s 1 itch. If necessary the spring can be ordered 
unkler trt Number N.56048. The plunger, Part 
N~mber N.56046, need only be changed. if it is con­
si ered nadvisable to dress the contact surfaces. 

T sti g 

1. Ope~ate the switch six times to ensure correct 
func ioning of the return spring, there should be 
no t ndency for the switch to stick, the action 
mus be positive and smooth. 

2. Mea ure the length of stroke required to make 
cont et, this should not be in excess of one­
eigh h of an inch. Apply a side load to the push­
butt n whilst the contact is made and ensure that 
the lircuit is not broken. 

3. Wit] seven amperes flowing through each pole, 
the voltage drop across each pair of contacts 
shquld not exceed 100 millivolts. 

4. Wit a 250 volt " Megger" check the insulation 
resis ance between all terminals with the switch 
ope and between each c.ircuit with the switch 
dos d. The reading obtained should be a mini­
mu of 20 megohms. 

Di card ny switch which fails to pass any of the fore­
go ng te ts and replace by a new unit . 

PRICE ONE SHILLING 

.. Information contained in this leaflet a ecting s fe operation and 
maintenance has been verified and appr ved by he Air Registra­
tion Board in accordance with Chapt r A6-2 of British Civil 
Airworthiness Requirements. 2/4/54." MARCH 1954 

ROTAX LIMITED WILLESDEN JUNCTION LONDON .W. 10 ENGLAND TELEPHONE ELGAR 7777 

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

LUCAS-ROT AX LIMITED 

} 
' 

TORONTO 13 C NADA 
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For further information on t e fun tioning, operation and maintenance 

of Rotax equipment, nquir es should be addressed to :-

LUCAS-ROTAX (AUST.) PTY. LTD 

BOUVERIE STREET 

MELBOURNE, N. 3 

AUSTRALIA 

Telephone : F.J. 4687 

LIMiliED 

EMPSTEAD 

RDSHJRE 

OXMOOR 4444 

Technical enquiri s sh uld be addressed to:-

TECHNICAL SA ES DEPARTMENT 

LUCAS-ROTAX LIMITED 

MONTREAL AIRPORT 

DORVAL, P.Q. 

CANADA 

Telephone: WALNUT 3435 

ROTAX LIMITED • WILLESDEN J NC ION • LONDON N.W. 10 • ENGLAND 

ELGa 7777 
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SUBJECT: Single Acting Solenoid Switc 

TYPE: 0.2708 

DATA: 
Rating: 

Operating Coil Voltage : 
Operating Coil Resistance : 
Mounting: 

Weight: 
Electrical Connections : 

Description 

170 amperes for 15 
minutes. 

29 volts D.C. max. 
26 ohms± 5% 
Foot, with two ·234" 

dia. holes spaced 
at 2·375" between 
centres. 

2·25 lb. 
15/' B.S.F. main term­

inals. 
3 B.A. operating coil 

terminals. 

This single acting solenoid switch has been designed to 
cover the requirements of_ heavy duty, single-pole 
switching in D.C. circuits where the current flow does 
not exceed 170 amperes. The rating under this con·­
dition being 15 minutes. 

Its design is neat and compact, the overall dimensions 
being 4·718" long and 3·000" wide by 3·343" deep, thu,s 
enabling a mounting position to be selected which will 
reduce the heavy duty cable run to an absolute 
minimum. 

The main body of the switch is machined from a 
duralumin casting, of which the mounting feet form a11 
integral part, and which is closed at one end. At this 
end are positioned the fixed contacts, insulating plate, 
helical return spring and its adjusting screw, and 
mounted externally on a machined flat is a 2-way 
terminal block for the operating coil connections. 
Just inside the open end is part of the coil assembly, 
pole-piece and coil cup, the latter abutting a shoulder 
machined on the inside of the body casting, with the 
spindle and armature assembly and movable moulded 
contact. A second spring, conical in shape, is posi~ 
tioned between the movable contact and the pole­
piece to allow the movable contact to have a semi­
floating fit on the spindle and armature assembly. 

A circular hole in the top of the bqdy casting, in which 
is fitted a rubber grommet, provides an exit for the 
coil leads to the terminal block. 

Forming an extension to the main body to facilitate 
the remainder of the coil assembly, pole-piece and 

11 Information contained in this 
maintenance has been verified and 

ROTA X 
TECHNICAL 
LEAFLET 
N U M. B E R T.L. 67' 

I cu is a cylindrical shaped housing. This is spig­
to the main body for accurate alignment and is 

ured by three screws. 

is fitted to the open end of this housing and 
red by three screws. These screws, together 
th three housing securing screws, pass through 

ng and body castings into t'he coil cup thus 
the coil assembly accurately. 

of the switch is achieved by the two in­
feet in which are drilled two ·234" dia. 
at 2·375" centres. lt is recommended 

possible, the switch should be in­
the main terminals uppermost. 

connection to the coil ·is via two 3 B.A. 
s and for the heavy duty cable connections 

two 15/' B.S.F. terminals. Cable lugs and 
rminal covers are s_upplied separately. 

rrent passes through the solenoid, the spindle 
ature assembly is drawn inwards causing the 

rn spring to come under pressure and the 
contact plate to bridge the fixed contacts. 
movement of the spindle and armature 
compresses the conical spring behind the 

plate so that the. contact plate lies evenly 
d in good contact with, the fixed contacts. 

current through the solenoid is broken the 
d armature assembly returns to its position 

The first movement of the armature does not 

PRICE ONE SHILLING 
Board in accordance with Chapter A6-2 
worthiness Requirements.'' JUNE 1954 

ROTAX LIMITED • WILLESDEN JUNCTION ENGLAND TELEPHONE ELGAR 7777 

LUCAS-RQTAX (AUSTRALIA) PTY. LTD NEPEAN S. 22 TELEPHONE XF1381 

LUCAS-ROTAX LIMITED TORONTO 13 TELEPHONE OXFORD 9368 
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lift the contact plate immediately from the fi'xJ con­
tacts as the conical spring is, at the moment, retu~rning 
to its normal position, thereby retaining the cotntact 
plate in the closed· position. By the time the be\jelled 
nut, on the end of the spindle and armature asseimbly 

However, a general visual examination should be made 
periodically to ensure that the switch has not sus­
tained any physical damage and that the leads to the 
terminals are clean and secure. 

reaches the contact plate, the spindle and armature S • • g 
assembly is travelling at such a speed that it st[ikes ervtem 
the contact plate away from the fixed contacts, .thus If test equipment is not available no attempt should 
making a very rapid break. j be made to dismantle the switch. lt should, however, 

be replaced by a new one and the faulty switch re-Periodic Jn~peetion turned to our nearest Service Department, where it 
will receive prompt attention by our Repair Organisa­The construction of this switch is such, that· it req ires tion. 

little or no attention between overhauls, and prov\ded 

it controls it"s ·associated circuit or equipment in,the In cases where test equipment is available, apply for 
desired manner it may be considered as satisfactory Rotax Service Leaflet No. S.L.65 for full servicing and passed for further use. I details. 

Fo, f""h" lofo'm•tloo oo ,J f""ct oo/o~, op..-atloo >Od m•lote"'"" 
of Rotax equipment, en~uiries should be addressed to:-

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

VICTORIA 

Telephone: XF 1381 

ROTAX LIMITED 

LTD 

THE SERVICE D PARTMENT 
[ 

ROl'AX Ll ITED 
HEME~ HEM STEAD 

Toloph:::r:~ 5:::-
LUCAS-ROTAX LIMITED 

5595 ROYALMOUNT AVENUE 
TOWN OF MOUNT ROYAL, P.Q. 

CANADA 

Telephone : BY 6500-09 

Technical enquiries Jhould be addressed to :-

1 . 
TECHNICAL SALES DEPARTMENT 

WILLESDEN ·.::.:f:~~ • LONDON N.W. 10 ENGLAND 

.. -- - ·--·-~-$-....----
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SUBJECT: Avro Connector and Termi 

TYPES: G.380 I, G.320 I, and G.3202 
(For A.M. Ref. Nos. see Installation Drawings) 

Type G.3801 12 Atnpet•e 
Ligltt"reigltt Connector Bloek 

6e1teral Bescriptioll 
With the advent of higher voltages on modern air­
craft, smaller currents can now be used to obtain 
the power necessary to operate the various electrical 
services, thus permitting lighter cables and connector 
blocks to be installed. 

Utilising the advantages to be gained by this increase 
in supply voltages, the Avro Lightweight Con­
nector Block, manufactured by Rotax, has been 
introduced for the junction of aircraft cables carryi,ng 
up to twelve amperes, the main feature of the design 
being the small size of block. A connector block, 

PRICE ONE SHILLING 

/7· (.). 

ROTAX 
TECHNICAL 
LEAFLET 
NU MBE R T.L. 68 

pl~te with cover, sockets and ferrules for ten 
es, weighs approximately 1·25 oz., and a similar 
mbly for fifteen cables weighs 1·30 oz. 

a comparison with existing types of connector 
ks, a panel made with thirty-five Avro Light­
h~ Connector Blocks, see Fig. 1, weighs 44% less 

REVISED AUGUST 1956 

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

CHELTENHAM S. 22 

TELEPHONE ELGAR 7777 

TELEPHONE XF 1381 LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAN HIG Y 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE PLYMOUTH 5-4171 
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and occupies 30% less space in plan form area, than a The cables are locked in position in the block by the 
panel fitted with the same number of standard con- ends of the ferrules butting against the shoulders of 
nector blocks of a type now in use. These figures the ·slots. By this arrangement, the ferrules take any 
include panels and co~ers. _For those _engaged in the mechanical stresses imposed on the cables, so pre­
design of aircraft, thrs savrng of werght and space venting them from being withdrawn accidentally from 
needs no further emphasis when considering that the cable sockets. 
several hundred terminal blocks are required on 
aircraft such as the " Britannia" and "Vu lean ". 

Incorporated in the design, however, are several 
additional improvements over other terminal blocks. 
Briefly, the lightweight connector block consists 
of a bakelite moulding, having five slots or " ways " 
in which cable sockets are fitted, and is provided 
with a cover having a captive thumbscrew fixing. 
Cylindrical ferrules are crimped to the ends of cables, 
and the method of housing and locking the 'cables in 
position is by inserting cable ends in single or double 
sockets. These sockets are then fitted in the slots 
of the connector block. Cables may enter or leave 
from either or both sides of the block, a provision 
of great assistance to those responsible for the plan­
ning of aircraft wiring layouts. 

Fig. 2 Ferrules and socket 
correctly ••mated" 

If ferrules are not fully inserted in the sockets, the 
overall length of ferrules and sockets will exceed the 
distance between the shoulders of the slots, sol pre­
venting the socket being inserted in the "way". 
Consequently, before the cover can be secured to 
the block, all ferrules must be fitted correctly and 
maximum electrical contact is thereby obtained be­
tween cable ferrules and sockets. With the cover 
fitted, live parts of cables are completely shrouded, 
thus avoiding the possibility of short-circuits. 

Page Two 

I 
Fig. 3 Correct location of contact set 

Another advantage of this block is the absence of 
screws and springs, so dispensing with the need for 
tools, and this feature, in conjunction with the captive 
thumbscrew fixing of the cover, permits cover and 
cables to be removed and replaced under service 
conditions by flying personnel wearing gloves. 

The single cable socket accommodates three cables 
and occupies one slot of the connector block, whilst 
the double socket provides for six cables in two slots. 
The double socket is particularly useful as an earthing 
junction, and also for providing a common supply 
for ta number of circuits in parallel. As there are 
five slots or "ways" the connector block can take 
up to fifteen cables, with a current carrying capacity 
of twelve amperes in each "way." With an aircraft 
supply voltage of 112 volts, sufficient power to operate 
motors up to 1t h.p., having an efficiency of 70%, 
can therefore be carried by cables in each of the five 
" ways " of this lightweight connector block. 

Colnlector Bloclr, and 
Cover Asse1nbly 

Made from moulding powder to Specification X20H.D. 
or X761 fS, the block and cover assembly is designed 
to allow maximum ventilation and drainage of moisture 
by means of large holes in the base of the block, and 
by ~he ~" gap between the base and its mounting 
location. This gap, obtained by bosses forming the 

• 

• 
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• 

• 

mounting feet, prevents any lodgement of water be­
neath the block. 

Fig. 4 View showing air-ga1• 
and drainage holes 

The centralised mounting feet of the connector 
block are designed so that in the event of fracture of 
one or both flanges due to excessive strain, the 
block will remain in position, held by the 6 B.A. 
fixing bolts and the broken portions of the feet 
attached to the block ; when similar damage occurs 
to a connector block having offset mounting holes, 
the block tends to swivel out of position. 

As may be seen from Fig. 6, the provision of external 
mounting feet ensures that short-circuits cannot occur 
between the connector block fixing bolts and the lhte 
parts of cables. Also, that exceptionally long elec­
trical leakage paths exist between the " ways " and 
between "ways" and earth, the maximum distance 
between cable sockets of adjacent "ways" being 
obtained by the length of slots and the central 
positioning of sockets. To avoid the possibility of 
sockets riding up the slots tongues forming part of the 
cover retain them in position. 

The cover, which is lettered and numbered fbr 
identification purposes, is secured to the block by a 
captive thumbscrew which, when tightened, is locked 
by a spring washer fitted between the thumbscrew 
and cover. The cover fixing is not central, but is 
" handed " so that it can be replaced in one position 
only. This ensures that the cover markings, which 
comply with S.B.A.C. requirements, correspond 
with the correct cables and the markings on an 

i entification plate fitted underneath the block when 
i stalled. It will be noted that the only surface cen­
t et between cover and block is in line with the thumb­
s· rew fixing, with the result that a gap between cover id block exists at each end. The purpose of this 
f ature is that the cover cannot fracture due to un­
e en stresses when being tightened, a condition liable 
t occur With two or more contact areas. 

~
hen fitting a block to an aircraft or terminal block 

p nel, the 6 B.A. fixing screws can be inserted from 
ether side. If screws are inserted from the under­
side, hexagon recesses in the block mounting feet 
p event locknuts from turning, so dispensing with 
t e use of a spanner. The connector block fixing 
h les are on a centre line 1·360" between centres, 
a d when assembling a bank of blocks the centre-to­
e ntre dimension is only 1·500":!:::gw, resulting in a 
v ry compact panel. 

o11tact ColltpOIU!Ilts 

wo types of cable sockets can be used in conjunction 
ith the connector block. Fig. 5 (a) shows the 

s ngle socket N.113015 (A.M. R.ef. 5Xf6623) in which 
t ree cables can be fitted ; this socket occupies one 
" way " of the block. 

(a) 

Fig. ii 

he double socket N.113014 (A. M. R.ef. 5Xf6622) shown 
i,

1
, Fig. 5 (b) occupies two adjacent" ways" and accom­

modates up to six cables. This socket is made from 
a single strip and bridges the separating partition. 

y dispensing with the need for an external "jumper" 
or connecting link, all metal parts remain completely ' 
s rouded when the connector block cover is in pos-
i ion, so obviating any possibility of short-circuits. 

Both types of sockets are made to close limits from 
b ryllium copper strip ·012" thick and it" wide. 

fter forming, the sockets are heat treated which 
d ubles the tensile strength, and silver plated to 
· .T.D. 919A, improving conductivity by 20%. 

Page Three 
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DOUBLE SOCKET 

CONNECTOR BLOCK 

Fig. 6 ExJ11oded 

The shape of the socket with its self cleanin,g line­
contact under intensified pressure, provides an ideal 

Fig.~ 

Self-cleanb•g 
line eontact 

ensut•es efficient 
electt•ical connection 

electrical joint. Cable ferrules are of two types, 
having the same external diameters of ·100'' core 
barrel and ·150" cable insulation bucket. One type, 
N.113013 (A.M. Ref. SX/6620), used for 9 ampere and 
12 ampere PREN cables, has a larger bore and can be 
recognised by its sharp external shoulder, see Fi'g. 8(b). 
The other type, N.113012 (A.M. Ref. SX/6621), is used 
for 4 ampere and 6 ampere PREN cables, and has a 
smaller bore and a chamfered external shoulder. 

Page Four 

CAPTIVE THUMBSCREW FIXING SINGLE SOCKET 

• 
Fig. 8 (a). Both types are made of brass and silver 

to D.T.D. 919A. 

(o) 4 & 6 amp. (b) 9 & 12 amp. 

Fig. S Fert•ules 

dimple crimping is used when fitting ferrules 
ends, and to ensure a good grip on the cable 

types are rifled. The ferrule for the larger cable 
tapped 9 B.A., and the other ferrule tapped 12 B.A. 

he crests of the threads being removed in both cases 
tapping drills larger than would normally be used, 
producing a rifled finish. 

~ig. 9 Cort•eetly terminated cable 

n pr~paration for crimping, the core of all cables 
hould be bared ~". Ferrules are designed to grip 

insulation in addition to the cable. Internal 
meter of the insulation buckets are 0·113" and 
28" for the 4 and 6 ampere and 9 and 12 ampere 

rrules respectively. 

' 

I 

0 I 
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Item ~ 

Block 
Cover 
Double Socket 
Single Socket 

Part No. 
N.113004 
N.113010 
N.113014 
N.113015 

A.M Ref. No. 

SX/6591 
SX/6592 
SX/6622 
SX/6623 

Fig. 10 G.3SOl 

Type G.3201 1\'ledinnt-duty 

General Bescriptio11, 
The Avro Medium-duty Two-way Terminal Block, 
manufactured by Rotax, has been introduced for the 
junction of cables fitted with the new Hexagonal. 
Crimping lugs having palms drilled to fit t" diameter 
studs. 

The types of cable lugs which can be accommodated 
in the block are as follows :-
(a) PREN CABLE LUGS 

Cable Rating 
24 ampere 
35 
50 
70 

100 

Rotax Part No. 
N.104600f60 
N.104600/14 
N.104600f17 
N.104600/20 
N.104600/23 

A.M. Ref. No. 
SX/6676 
SX/6514 
SX/6517 
SX/6520 
SX/6523 

'. 

Tet•minal Bloek 

Page Five 
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Item 

Block 
Cover 

Part No 

N.1169~2 

N.1169l5 

I 
Fig. 11 

G.3201 Installation lawing 

:(b) PRENAL CABLE LUGS I i 
A.M. Ref.INo.: 

SX/6547 1 

Cable Rating Rotax Part No. 
35 ampere N.104601/3 
50ompere N.l04601/6 

tool required when removing and replacing cover and 
cables is a spanner for cable locknuts. 

70 ampere N.l04601/9 
100 ampere N.l04601/12 

L_--- - -- - - - - - - - - -

sx;6s5e 
5X/6553 
5X/655'6 ---,--

'For identification purposes, the cover is lettered and 
, numbered, and with the captive thumbscrew being 

The block is made of bakelite from moulding po der 
to specification X20H.D. or B.T.H. 1070, and con ists ' 
of a base having two 4 B.A. fixing hole~ on a ce tre 
line 1·875" between centres and a cover !secured y a 
captive thumbscr~w. The design allows for maxi um 
ventilation and protruding feet maintain a ga of 
·1/' between the base and its mounting locatio so 
preventing accumulation of moisture. ~ixing scr ws 
on the block centre line are well shrouded from live 
parts of cables thereby avoiding the possibilit · of 
short-circuits. ' 

l 
Two f' B.S.F. terminal posts 1·125" between cen res Fig. 12 G.3201 Terminal arrangement 
are mounted on steps, one on each side bf the ce tre 
partition, thus forming recesses for the1 accomm da­
tion of cable lugs, which are fitted as shown in Fig. 12. 
Up to four lugs can be fitted to each post, and the 
outer walls of the block are low enoug~ to allo an 
open-ended spann_er to be used on cabl1'1ug secu ing 
nuts, should a box spanner not be available. By 
incorporating a thumbscrew in the design, the nly 

located off-centre, the cover can be fitted in one posi­
t tion only, which ensures that cables correspond with 
the correct identification markings. The only sur­
face contact between the cover and block is in line 

, with the centre partition which prevents fracture of 
:the cover due to uneven stresses when the thumb­
: screw is tightened. 

I 

Page Six 
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• The overall height of the block is 2·250" and plan 
form 2·250" x 2·312", the centre-to-centre dimension 
between adjacent blocks being 2·375". As a result 

I 
I 

mple b~t effective design, this medium-duty 
block !weighs only 4·4 oz. 

l 
Type G.3202 Heavy-duty ..,utl=:t.e-.,~ay Terminal Block 

j 

6e11eral Bescriptio11, 

The Avro Heavy-duty Single-way Terminal Block, 
manufactured by Rotax, has been designed for the 
junction of aircraft cables fitted with the new Hexagon 
Crimping lugs having palms drilled to fit 15/' diameter 
studs. 

The types of cable lugs which can be accommodated 
in the b!ock are as follows: e (a) PREN CABLE LUGS 

Cable Rating Rotax Part No. A.M. Ref. No. 
24 ampere N.104600j61 5Xf6677 
35 N.104600f15 5X/6515 
50 N.104600/18 5X/6518 
70 N.1 04600/21 5Xf6521 

100 N.104600/24 5Xf6524 
135 N.1 04600/27 5X/6527 
150 N.104600/30 5Xf6530 
170 N.104600/33 5Xf6533 
200 N.104600f36 5Xf6536 
230 N.104600f39 5Xf6539 

(b) PRENAL CABLE LUGS 
Cable Rating Rotax Part No. A.M. Ref. No. 

35 ampere N.104601/4 5Xf6548 
50 N.104601f7 5X/6551 
70 N.1 04601/10 5Xf6554 

100 N.104601J13 5X/6557 
135 N.1 04601/16 5Xf6560 
150 N.104601/19 5Xf6563 
170 N .1 04601 /23 5XJ6567 
200 N.1 04601/27 5Xj6571 

Fig. 13 G.3202 Ter.JDinal arrangeJDent 

made of bakelite moulding powder 
X20 H.D. or B.T.H. 107D, and con­

ng a single 15/' B.S.F. terminal post 
a cover moulded with reinforcing 

e design ensures maximum ventila­
of moisture, protruding feet main­
underneath the base of the block. 

e terminal post on a step, recesses 
accommodate cable lugs which are 

in Fig. 13, the capacity of the block 
r lugs, depending on the size to be 
the side walls of the base are pro-_ 
ning strips which can be fitted be­

blocks so producing a useful busbar 

red to the base by two 4 B.A. 
fixing screws, lock_ed by spring 

the cover fitted, live parts of cables 
shrouded, preventing any possibility 

holes, 3·875" between centres and 
apart, are used for mounting the 
The height of the block is 3·280 

form 4·500" x 2·375", the centre-to­
n between adjacent blocks being 

ng construction, incorporating all 
ures for the junctipn of the largest 
aircraft cables, this heavy-duty terminal block 
only 7·2 bz. 

Page Seven 
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;-----it;~------ -p~;t "N;;.-- A.-M. 
I Block N.ll6978 
: Cover and Screws 
I Assembly N.ll6980 
I Cover N.ll6981 
1 Commoning Strip N.ll7333 1-
,_-- - -- - --- - - - - -- --- - - 1 ----

Fig. 14 

G.3202 Installation di•a1wiJD~ 

For further information ing placement parts, ferrules and crimping tools, 

Id be addressed to :-

TECH ICAL ES DEPARTMENT 

ROTAX LIMITED WILLESDEN JU DON N.W.10 ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. HIGHWAY CHELTENHAM S. 22 TELEPHONE XF1381 
' 

LUCAS-ROTAX LIMITED 13 i CANADA TELEPHONE PLYMOUTH 5-4171 

• 
• 

• 

• 
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SUBJECT: Oil Separator 

TYPE: M.0902 

DATA: 
WEIGHT: 2·5 lb. 

MOUNTING : Two 0·265 in. dia. holes, spaced 4·250 
in. at centres, in lugs cast integral with main body of 
separator. 

• • 1 Desertptton ; 
This unit is designed to clean the air coming from thJ 
pump in de-icer systems and to keep the air pressure 
at a pre-determined value by means of a built-in1 
pressure relief valve. 

lt is cast in aluminium alloy with ports, tapped ~", 
British Standard pipe thread, for the connection of 
inlet, outfet, and at the bottom, exhaust pipes. In 
the neck of the exhaust port is the adjustable spring­
loaded relief valve. 

The body of the separator contains a -k'r B.S.P. p1pe, 
thread tapped hole, normally plugged, to allow the 
attachment of a pressure gauge when the unit is tested. 
Inside the body is a separate casing containing the 
fine copper mesh filter and two screens. 

Operation 
The unit is designed so that the air enters at a tangent' 
and is first cleaned by the centrifugal action thus 
produced and then by the filter mentioned above.! 
Any oil separated collects in a sump in the neck of the 
oil drain pipe until the pressure relief valve opens, 
when the oil is expelled with the excess air. 1 

Installation 
Installation of the separator should present no diffi­
culty if the following points are borne in mind. 

The unit should be mounted with the axis of the hous-, 
ing vertical to the horizontal of the aircraft in level' 
flight, and with the pressure relief valve and exhaust 
port at the bottom. 

lt should be placed in the aircraft in the position 
specified by the aircraft manufacturer. 

Where it is used in conjunction with distributor 
valves of the M.0600 series, the inlet pipe to the sep­
arator should come from the outlet port of the 

'' Information contained in this leaflet affecting safe 
Air Registration Board in accordance with Chapter 

A.R.B. Authority 
"Amendments to this publication invalidate the approval 
concurrence of the Air Registration Board."' 

PRICE ONE SHILLING 

ROT AX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA\ PTY. LTD NEPEAN 

LUCAS-ROTAX LIMITED TORONTO 13 

TECHNICAL 
LEAFLET 
N U M B E R 'I'.L. (;9 

"dump" valve incorporated with the 
distributor. 

should be connected as specified for the 
while the air outlet should norm­

distributor valve. Great care should 
nsure that all pipe connections are tight. 

Inspection in Serviee 
rs 
ng the separator from the aircraft a 
in. pressure gauge should be attached 

. pipe thread hole in the casing and 
re applied to the system to lift the 
The pressure at which this lifts should 

the tolerances specified for the system. 

s no servicing or maintenance should 
net~es·~~r·vtbetween 1500 hour overhauls. 

test equipment is not available no 
Id be made to service or dismantle the 
Id be replaced by a new one and the 

returned to our nearest Service 
where it will be promptly dealt with by 

isation. 

test equipment is available, apply for 
No. 69, for full servicing details. 

by the manufacturers with the 

OCTOBER 1954 

ENGLAND • TELEPHONE ELGAR 7m 

TELEPHONE XF1381 

TELEPHONE OXFORD 9368 

~~ .... 

~- .:._ t~~~ "'!::? ' . 
I.~. . . . . . ·. 
I 
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'-=::::i:::;::::i:::::::::~ I 
1/8" BRIT. STD. PARALLEL/ &--":'\ 

PIPE THREAD [7 

1-437' 

1-687• 

Fig. I 

Installation D1•awing 

1-625· U1A. 

I 

. 875· I 
2-312' 

2-062" 2-187' 

-250' 

~ 3-468-

For further informatiot on the unctioning, operation and maintenance 
of Rotax equipment, enquiries should be addressed to:-

THE SERVI< E DEPARTMENT 

..... 
= 
"' 

. 
= 
"' ~ ,; 

ROT X LIMITED LUCAS-ROTAX LIMITED 

. 
= 
~ .. 

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

HEMEL HEMPSTEAD 5595 ROYALMOUNT AVENUE 
HER FORD?HIRE TOWN OF MOUNT ROYAL, P.Q. 

VICTORIA E GLAND CANADA 

Telephone : BOX~OOR 4444 Telephone : BY 6500-09 

Technical er;~uiries should. be addressed to:-

TECHN,CAL s, LES 1 DEPARTMENT 

Telephone : XF 1381 

ROTAX LIMITED • WILLESrN ~~:::·~; • L~NDON N.W.IO • ENGLAND 

' 

• 
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SUBdECT: Current Balance Relays 

TYPES: F.4907fl, F.4908fl,F.4910ll 

DATA: 
Rating : F.4907j1 : 13,000 volt/amperes, 208 volts, 

400 c.p.s. 
F.4908/1 : 3,200 volt/amperes, 208 volts.' 

400 c.p.s. 1 

F.4910/1 : 6,000 volt/amperes, 208 volts,; 
400 c.p.s. 

Weight : 2 lb. 3 oz. 

Mounting : Brackets attached to base of unit with two 
holes ·203" in diameter. 

Description 
This relay is designed as an effective means of protection 
against an unbalanced three-phase load. The relay 
consists of a transformer with three primary and three 
secondary windings and a sensing unit assembly. 
The output from each of the secondary windings of the 
transformer is rectified and connected to the sensing 
unit. The sensing unit operates instantaneously when, 
an open circuit occurs on any one of the three A.C.t 
lines, or when the line currents are approximately' 
80% out of balance. Connections of the three-phase 
supply are effected through six standard terminal lugs 
on the top side of the unit and the D.C. terminals are 
positioned between the A.C. terminal lugs. 

O(teration 
The sensing unit consists of two relays each of which 
has two coils. Under normal current conditions the 
magnetic forces of the two coils are balanced against' 
each other. The three primary windings of the trans-1 
former are connected, one in series with each of the, 
A.C. lines. The outputs of the secondary windings of' 
the transformer are each connected to a bridge 
rectifier. 

The D.C. output from one of the rectifiers is connected 
to a coil of one of the relays of the sensing unit. The 
output from the second rectifier is connected to a coil 
of the second relay. The output from the third recti­
fie.r is connected to the remaining two coils which are 
in series one in each of the relays of the sensing unit. 
Should the supply to any one of the two coils in either 
of the relays fail or become approximately 80% out of 
balance one or both relays will close. When either 
of the relays of the sensing unit closes the trip relay in 
the unit is energised, the D.C. supply to the main 
contactor broken and the three A.C. lines open­
circuited. 

" Information contained in this leaflet affecting safe operation 
Air Registration Board in accordance witht Chapter A6 .. 2 
"Amendments to this publication invalidate the approval 
concurrence of the Air Registration Board." 

PRICE ONE SHILLING 

ROTAX LIMITED • WlLLESDEN JUNCTION 

LUCAS-ROTAX !AUSTRALIA\ PTY. LTD NEPEAN 

LUCAS-ROTAX LIMITED TORONTO 13 

ROTA X 
TECHNICAL 
LEAFLET 
N U M B E R T.L. 70 

Inspection 
the relay has been correctly installed 

, its construction is such that it requires 
attention in service. Foreign matter is 

the body of the relay by a flush fitting 

the mouldings for cracks and deforma-
1 leads and terminals for cleanliness and 

nnection. Using a supply of clean dry air, 
dust that may be accumulated in the 

e relay during the period of service. 
hours service, or when any major 
the unit should be removed from 

completely overhauled. 

is not available no attempt should be 
or dismantle the unit. lt should, 

aced by a new one and the inoperative 
rned to our nearest Service Depart­
rised service station, where it will be 

with by our Repair Organisation. 
test equipment is available, apply for 
Leaflet No. S.L. 70, for full servicing 

verified and approved by the 
Ai~\~ort:hine:ss Requirements. 10/2/55.'' 

by the manufacturers with the 

FEBRUARY 1955 

• TELEPHONE ELGAR 7777 

TELEPHONE XF1381 

TELEPHONE OXFORD 9368 
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j' . 
For further information fn the fu ctionling, operation and maintenance 

of Rot»< oq,lpmr, '"q"'''" 'ho"ld bo add"'"d to'-

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

VICTORIA 

Telephone: XF 1381 

THE SERVIC DEP,ARTMENT 

LIMITED 
HEMEL EMPSTEAD 

HERTF RDSHIRE 
EN LANQ 

Trphooo' OXM60R...,.; 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROY A:L, P.Q. 
CANADA 

Telephone : BY 6500-09 

Technical enquiries sh · uld be addressed to :-1 

1 ' 
TECHNI~AL SA ES DEPARTMENT 

ROTAX: LIMI:rED • WILLESDEN JUN TIO~ • LONDON N.W.10 

ELG r 77T( 
I 

' ENGLAND 

... 

•• 
* •• 
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SUBJECT: Contactors 

TYI'ES: D.IOSOI 

D.I0502 

D.I0503 

T E C 11 N I C A L 
LEAFli:T 
N U 1'1 B E R T.H~. 7 B 

D .I 0504 A. M. Ref. SCW 5705 

D.IOSOS 

D.I0506 

D.10507 

D1\.T1\: 
Supply voltage : 28 volts D.C. 
Current rating : 

Main contacts: 150 amperes continudus. 
Auxiliary contacts-
0.10504, 5 & 7 only: 5 amperes continuous. 

Coil voltage (D.10501, 
2, 4, 6 & 7) : 28 volts D.C. 
(D.10503 & 5): 7·5 volts D.C. 

Electrical Two main terminals ; 1" 

Connections : B.S.F. studs. 

Mounting: 

Two coil terminals ; 4 B. . 
screws. 
Four auxiliary termin Is 
(D.10504, 5 & 7) ; 4 B .• 
screws. 
Three point fixing each tapp d 
2 B.A. (except types D.10501 
& 7). D.10501 has th ee 
0·196" diameter holes in c n­
tact cover plate. ,D.10 07 
has a four point fixing. F ur 
holes 3·687" x 1·875" centr s, 
tapped 4 B.A. 

Compass Safe Distance : 
(D.1 0501,2, 4, 6 & 7) 25·5" for 1 o deflection 

• (D.1053 & 5) 50"for1°deflection 
Weight : 2 lb. 

Iteset•i (ttion 

The unit comprises a black bakelite body moulding, 
a s9lenoid, the main contact mechanism, two main 
terryinals, two coil terminals and on D.10504, D.10505 
and 10.10507, four auxiliary switch terminals. Other 
diff~Jrences in the series are the fixing arrangements all 
of ythich are similar with the exception of D.10501 
and [D.10507, and the solenoid coils of D.10503 and 
D.10505 which are wound for a lower voltage. 

I 

Thejfixing arrangements of D.10501 and D.10507 are 
specialised for the units to be fitted to particular 
starter units, D.10501 has three plain holes in the 
covJr plate and D.10507 has two fabricated 16 s.w.g. 
alumr! inium brackets offering four holes tapped 4 B.A. 
for 1xing the unit. 

The core, which consists of two moving plungers as 
distmct from the more conyentional moving plunger 
and i fixed anvil arrangement, constitutes one riveted 

This type of balanced contactor is designed for use in assembly. This assembly fits into the open bore of the 
aircraft circuits where the unit may be subjected t' a coil which is in turn c_ontained in a soft iron cylinder 
severe force of acceleration in any direction. Un er assembled in two halves and externally secured to the 
such conditions the balanced plungers maintain as b- bakelite moulding by two cheese-head screws. The 
stantially stable pull-in voltage and prevent inadvert nt rea~ bracket is also secured by these two screws (except 
operation of the contacts. Continuous operat on D.10501 which does not have a rear bracket). The 
can be maintained over a temperature range of -70 C. moving contact plate is attached, by two spring loaded 
to +70°C. and at altitudes of up to 60,000 ft. scr~ws, to an insulated contact moulding. These are 

"Information contained in this leaflet affecting s fe operation ~nd maintenance has been verified and approved by 
the Air Registration Board in accordance fNith Ch pter A6-1 of ~ritish Civil Airworthiness Requirements. 11/11/55 11 

"Amendments to this publicatio invalidate cije approval statement unless issued 
by the manufacturers with th concurrenc~ of the Air Registration Board. 11 

PRICE ONE SHILLING 

ROTAX LIMITED WILLESDEN JUNCTION , LOtJDON t').fN. 10 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD l'lEiPEAN HIGHWAt 

ENGLAI'lD 

CHELTENHAM $. 22 

OCTOBER 1955 

TElEPHONE ELGAR 7777 

TE:LEPHONE Xl-1381 

LUCAS-ROTAX LIMITED 
I 

TORONTO ~3 tAN ADA TELEPHONE PLYMOlJ1H S-4171 
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fastened directly to, and thus operated by, the sole~oid 
core assembly and are pivoted as shown in 'the 
illustration. The pivot pin is supported by two dura­
lumin pillars mounted on a flat plate which is held by 
four screws to the end of the soft iron cylinder enclos­
ing the coil. 

DE-ENERGISED POSITION 

l~'ig. 1 Uiagt•;un shon•in;,;· Oitet•aiin;,;· 
n•echanisnt l 

The auxiliary contacts on 0.10504, D.10505and D.1(])507 
are mounted on the cover plate and operated by a ~oily 
spindle screwed into the moving contact plate thr<~ugh 
a hole in the cover plate. The contacts are arra~ged 
with one pair normally open and one pair nor~ally 
closed, both pairs being returned to these positl1ons 
after operation, by light torsion springs. 

The main fixed contacts form part of the main terll)inal 
assemblies ang can be adjusted In height by mea~s1 of 
shims. 

OJtet•ution 
When the coil is energized, the two plungers forting 
the core move towards each other as indicated in the 
illustration. This movement is imparted to the on­
tacts A through the duralumin links C and D and] the 
moving contact plate and moulding which pivots on 
the pin shown. The two coil springs (one only shdwn) 
allow the contact moulding to overtravel after! the 
contacts are made and thus provide pressure on the 
contacts. This pressure can be varied by the extent 
of overtravel and by fitting shims behind the sp 1ings 

as etailed in the service leaflet. The mechanism for 
D. 05041 0.10505 and 0.10507 differs from that illus­
tr ted only in that the dolly spindle is screwed into 
th moving contact plate for operating the auxiliary 
switches. 

i 
Th two coiled torsion springs on the pivot pin {not 
sh wn) serve to return the mechanism to the de­
en rgized position. 

l' ~t·ittdit~ .htstteetion 
I 

As a 1000-hour check, the following tests should be 
m de wilthout removing the unit from its installation. 
1. The resistance of the operating coil at a tempera­
tu e of 20°C. or corrected to this temperature and 
m asured across terminals 3 and 4, should be between: 

.10501 l .10502 

.10504 76·5 and 
_10506 93·5 ohms 

. 10507 

0.10503 l 5·49 and 
0.10505 f 6·71 ohms . 

2. The !minimum pull-in current to completely close 
th contactor should be between :-

.10501 \ 

.10502 ( . 
10504 0·16 and 0.10503 l 0·595 and 
:10506 0·17 ampere. 0.10505 r 0·632 ampere. 

.10507 .' 
' 

3. The 'insulation resistance between terminal 3 and 
th frame should, under ideal conditions, be 20 meg­
ohms but a reading considerably lower than this may 
be experienced in humid or exceptional climatic 
co ditions and due allowance should be made in such 
ci cu mstances. 

4. The ·drop-out voltage ~hould be :-

:_1~0~5~0~4i l 0.10503 1 0·54 to 0·135 
~ 2 to 5 volts 0.10505 r volt. 

.10506 \ 

.105p7 ) 

I 
5. The:total millivolt drop across the main terminals 
1 nd 2 :while carrying 150 amperes, must not exceed 
80 milliV,olts. 

I 

In tests 2 and 4, a circuit detector should be connected 
ac oss the main terminals 1 and 2. 

' 
' If ny of:the readings taken are not within these limits 

th n the unit requires to be fully overhauled in 
ac ordance with Service Leaflet No. S.L.71. 

I 

l 
1 
j 

~ 
3 

i . 
l 
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.. 
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I 

If test equipment is not available no attempt should 
be made to service or dismantle the unit. lt should, 
however, be replaced by a new one and the faulty 
one returned to our nearest Service Department, or 
authorised service station, where it will receive 

~rom t attentipn by our Repair Organisation. In 
cases here test equipment is available apply for 
Rotax Service Leaflet No. S.L.71 for full servicing 
<iJetails. 
I 
I 

.. 

For further information on the functioning, operation and maintenance 
• I 

of Rotax equipment, enquiries' should be addressed to:-

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

VICTORIA 

Telephone : XF 1381 

THE SERVICE DEP 
I 
I 
I 
I 

I 
ROTAX L[MITE 

HEMEL HEMPSTE D 
HERTFORDSHIR 

ENGLAND 

Telephone : BOXMOO 4444 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

J 

Technical enquiries shoul1d be addressed to:-

' 

I 
f TECHNICAL 

I 
I 

D PARTMENT 

I 
ROTAX LIMITED WILLESDEN JUNCTION LONDON N.W.10 · ENGLAND 

ELGar 7777 

'. 
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SUBJECT: Starter Units 

TYPES: U.2001 A.M. Ref. SCW/4396 

ltATA: 
Supply Voltage : 

U.2002 

U.2003 

U.2004 

U.2005 

U.2007 

(U.2001 to 4 & 7) : 
(U.2005) : 

Mounting: 

Electrical Connection : 

Weight: 

, 

, 

, 

, 

' , SCW/4401 

, SCW/1399 
' 

, SCW/5036 

, SCW/~016 
I 
I 
I 

I 
112 volts O.C. l 
28 volts O.t. 
Four 0·203" dia. ~oles. 

See Spare Parts 
illustration fdr 
details. l 

±" B.S.F. and 2 f B.A. 
terminals. I 

41b. 8 oz. l 

Des.-~t·ipti~n · .· j 
These types of single stage starter units are-des1gned 
for use with various Rotax 112 volt and 28 volt (Ue005 
only) O.C. motors. They are similar in constru,ction 
and the illustration may be regarded as being ty1pical. 

The mounting plate and cover of each unit is ~f 16 
s.w.g. aluminium finished with black enamel o~tside 
and varnished inside. Each unit comprises a relay, 
relay ballast resistor and starting resistor. The 
starting resistor is cooled by providing an adequate 
number of ventilation holes in the case. 

l 
The internal differences between these six typ~s are 
due to varying starting resistance values, ca,using 
U.2004 to be fitted with a vertically mounted! card 
type resistor in place of the normal coil type, ~nd a 
slightly different relay, number 0.10503, is fitted to 
U.2005. All other types are fitted with relay nu\mber 
0.10502. ' 

A detailed description of relays 0.10502 & 3 is !given 
in Technical Leaflet No. T.L.71. 

I 

o •• et~ation 

TECHNICAL 
LEAFLET 
NUMBER '1'.1 .. 7:! 

I 
When the supply is switched on, current flows through 
the starting resistor until the voltage across the 
armature terminals, 3 and 4 in diagram, reaches a value 

2 

3 

4 

predet~rmined by the ballast resistor. At this voltage 
the relay operates, shorting out the starting resistor 
and thJs allowing the full supply voltage to be applied 
to the 1 motor. 

lns•.~IIntion 
I 

These iJnits may be installed in any position and fixing 
dimensions are given on the parts list drawing. 

I 
"Information contained in this leaflet affec ing safe operation and maintenance has been 

verified and approved by the Air Registr tion Board in accordance with Chapter A6-2 
of British Civil Airworthiness Requirem nts. 1 14/9/5510 • 

"Amendments to this publication fnvalidat the approvai statement unless issued by the 
manufacturers with the concurrance oft e Air Registration Board". 

l l 
PRICE ONE SHILLING 

JUNE 1955 

ROTAX LIMITED WILLESDEN JUNCTION ~ONO N 1'-I.W, io ENGLAI-.JD Tf:LEPfiOI..JE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAlN HI HWAY ;. CHELTENHAM S. 22 ll:LI:PIIONE XF 13BJ 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE PL YI"IOUTH 5-4171 
l 
I 

I 
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The main k" B.S.F. terminals are numbers 1 and 21in the 
diagram and the 2 B.A. coil terminals are numbers 3 
and 4. These numbers are also engraved on tpe unit 
cover. 

I 

l'ei"iotlie Inspection l 
A careful visual inspection shou Id be made at il"jtervals 
between the 1000 hour overhauls. All termin\lls and 
unit fixing nuts should be tight and lead insulation 
should be in good condition. 1 

Signs of local burning or hot spots require further 
investigation and any defective part should be repewed. 
The insulation resistance between all terminals and the 
case and between terminals 1 and 3 should be checked 
with a 500 volt " Megger" (250 volt for U.2005). The 
reading obtained after a complete overhaul and under 
ideal conditions should be better than 20 megohms; 
however this figure !1"\a:Y be considerably les~ when 
the unit is in damp or$11umid conditions and du allow­
ance should be made for this. during a periodic test. 

1000 flout• Ovet•luaul 
The unit should be removed from its installation, dis­
mantled and each part examined thoroughly and 
renewed if worn or damaged. · l 

The relay D.10502 or 0.10503 should be serviced in 
accordance with Rotax Service Leaflet No. ~-Ll71 ~ 

When the relay has been serviced and other parts 
renewed or reconditioned, including defective I cables, 
then the unit should be reassembled, revarnished 
where necessary and subjected to the following tests. 

Testing 

I· 
I 

The resistance of the relay coil will have beerl meas­
ured whilst following the instructions contained in 
Service Leaflet No. S.L. 71. j 

I 
The value of the starting resistor measured at ~ermin-
als 1 and 2 should be :- · 

U.2001 
U.2002 
U.2003 
U."2004 

. U.2005 
·l).2007 

0·550 ohm ± 10%, 
0·460 ohm ± 10% 
0·300 ohm ± 10% 
1·016ohms ± fO% 
0·065 ohm ± 10% 
0·400 ohm ± 10% 

All J'"'"'e v.l"e' give" ace co"ect"' tempe'""'e 
of 20JC. 

The rr,lay pull-in voltage which can be varied by altering 
the value of the ballast resistor, should be as follows:-

U.2001 80 + 1 -2 volts 
U.2002 60 + 1 ~ 2 volts 
U.2003 65 + 1 -2 volts 
U.2004 75 + 1 - 2' volts 
U.2005 18 + ·25 - ·5 volts 
U.2007 65 + 1 -2 volts 

To ootain this reading the ballast resistor should be 
adjusted approximately and then with the relay plun­
gers /n the horizontal position, 116 volts (with the 
exce1tion of unit U.2005) should be applied across 
terminals 3 and 4 and the pull-in voltage then meas­
ured. 

In the case of unit U.2005, 29 volts should be applied 
acros~ terminals 3 and 4. 

If thJ reading is not within the limits.specified.then the 
ballasE resistor should be readjusted and the procedure 
repeited. • 

The operati~!l of the relay can be checked by proving 
cont+uity -t"hrough contacts, using a low reading ohm­
meter. This should be carried out with type U.2005 
at 29 volts and all other types at 116 volts D.C. as a 
maxirum, and as a minimum with the unit at its 
appr'lpriate pull-in voltage. 

With! the relay energised and a current of 150 amperes 
flowirg through the contacts, the voltage drop across 
termt,nals 1 and 2·must not be. more than 180 millivolts. 

ln,uluiion Tt~sts · 
The i~sulation should withstand a high potential test 
of 10eo volts r.m.s. (500 volts for U.2005) 50 c.p.s. 
A.C. rpplied for one minute between the points used 
for t1e " Megger" test below. 

The ipsulation resistance between all terminals and the 
case and between terminals 1 and 3, measured with a 
500 v~lt "Megger" (250 volt for U.2005), must not be 
less tj an 20 mego.hms. 

A final visual check sbould be made to ensure the 
correh fitting of the relay cover and the even spacing 
of th~ starting resistor coils. 

I 
l 
I 

I 

I 
I 



Rotax Technical Leaflets TL 1 - 96 OCR Page 189

Item ~ 
No. P"ilrt No. 
1 N.'f'15208 
2 N.103114 

N.103114/1 
N.103114/2 
N.103114/3 
N.113016 
N.113017 

4 N.100292 
5 NK.10009-L 
6 N.1378 
7 N.113016/1 

N.113017/1 
8 N.100706 

N.102399 
N.100289 
N.111122 
N.110894 
N.12l823 

9 N.103113 
N.103113/1 
N.103113/2 
N.103113/3 

10 N.115207 
11 N.106276 
12 N.100279/1 
13 N.106492 
14 N.66909/1 
15 N.100284/1 

No. per 
Unit 

1 
1 
1 
1 
1 
1 
1 
2 
4 

11 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 

• Name of Part 
Connector Assy. 
Clamp (U.2001 and 2) 
Clamp (U.2003) 
Clamp (U.2005) 
Clamp (U.2007) 
Core and Pin Assy. (U.2001 and 2) 
Core and Pin Assy. (U.2003 and 7) 
Stud (All types except U.2004) 
Nut (All types except U.2004) 
Washer 
Core and Pin Assy. (U.2001 and 2) 
Core and Pin Assy. (U.2003 and 7) 
Starting Resistor (U.2001) 
Starting Resistor (U.2002) 
Starting Resistor (U.2003) 
Starting Resistor (U.2004) 
Starting Resistor (U.2005) 
Starting Resistor (U.2007) 
Clamp (U.2001 and 2) 
Clamp (U.2003) 
Clamp (U.2005) 
Clamp (U.2007) 
Connector Assy. 
Case Assy. 
Pillar 
Spacer (All types except U.2005) 
Washer 
Washer 

I 
o. Part No. 
6 N.1358 j 
7 NK.709-w 
8 N.41173 l 
9 N.1382 I 
0 NK.1006.f-O 
1 N.1065531 
2 N.100277' 
3 NK.2022-A 
4 N.1354 
5 N.1374 
6 NK.1006-0 
7 N.100280/4 

~:~88i~Ws 
8 NK.2014-0 
9 0.10502 

0.10503 
0 N.106278 
1 N.9848/1; 
2 NK.722-ID 
3 NK.10010-0 
4 N.100276, 
5 N.97960/1 
6 N.1 0027~/1 
7 N.106280, 
8 NK.20351L 

6 ~:~~~r1 

No. per 
Unit 

7 
6 
4 
4 
4 
2 
8 
2 

11 
10 
7 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
2 
2 
2 
3 
3 
1 
3 

Name of Part 
Washer 

1-'Screw ~~ 
Washer., 
Washer· 
Nut 
Terminal Stud (All types except U.2004 and 5) 
Washer 
Screw 
Washer 
Washer 
Nut 
Ballast Resistor (U.2001 and 4) 
Ballast Resistor (U.2002, 3 and 7) 
Ballast Resistor (U.2005) 
Screw 
Relay (All types except U.2005) 
Relay (U.2005) 
Cover Assy. 
Terminal Tag 
Screw 
Nut 
Terminal Stud 
Washer 
Washer 
Spacer 
Screw 
Insulating Board 
Terminal Tag 
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Any umt which cannot be serviced satisfa~torily 
following the ins~nlctions contained in this leafle , 
should be replaced by a new one and the or:iginal re 
turned to our nearest ~e~vice Department, or neares 
authorised service station, where it will receil{e promp 

I . b R . 0 .. attJent1on y our epa1r rgan1sat1on. 
W,hen ordering replacement parts, please give full 
in~ormation by referring to the parts list and the 
engraved type and serial numbers on the unit. This will 
fac:ilitate prompt identification and efficient service. 

I 

For further in.formation !on the functio~ing, operation and maintenance 
of Rotax equipm;nt, enqui ies s]llould be addressed to :-

THE SERVIC D PARTMENT 

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

VICTORIA' -. • <1' <!' 

Telephone: XF ,;1381" 

l 
j 

ROT X LIJITED 
HEMEL HEMPpTEAD 

HERT ORDSHIRE 
E GLAN;D 

T'lephone : BOXMOOR 4444 

I 

I 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-0'9 

Technical enquiries s ould be addressed to:-

TECHNI1CAL S LES DEPARTMENT 

l 
! 

ROTAX LIMITED • WILLESDEN JU 
! 

• LONDON N.W. 10 • ENGLAND 
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sun.mCT: Circuit Breakers I 
TYPES: 0.9201/1 A.M. Ref. 5Cj439 

0.9204/1 
0.9205/1 A.M. Ref. se ~481 

Amendment-0.9249 Circuit Breaker 

The 0.9249 contactor differs only from the 0.9238/1 

conta~tor inasmuch that it is fitted with main termi~al s 
to su1t 35 ampere Prenal cable lugs. The inform~!ion 
contained in Technical and Service Leaflets Nos. 7(3 is 
therefore applicable to this later type, except fbr a 

variatio~ in component parts. These variations I are 
quoted 1n the Spare Parts List. 

0.9200 series Technical Leaflet 
I 

No~mbe,, r55 
0.9244/1 
0.9245/1 
0.9248/1 I 

DATA: 
Operating Coil Voltage : 
Trip Coil Voltage : 
Rating : 
Mounting: 

Electrical Connections : 
(Main Terminals) : 

(Auxiliary and 
Coil terminals) : 

Weight: 
Temperature Range : 

See Special Features. 
See Special Features. 
See table. 
4 holes ·196" d ia., I the 
centres of which forfn a 
rectangle 4·250" x 1·7i0". 

2 B.A. terminal posts ~ith 
nuts and washers fitted. 
4 B.A. combined scre.Jj and 
washer terminations. 
See Special Features. 1 
-65°C. to -j-50°C. ' 

l 

.I 
'I 

I 
TECHNICAL 
L E A F L E T 
N U M B E R 'I'.B •. 7:l 

into .four groups as listed in the table below and the 
special ~eatures of each group are detailed··~n the notes 
following the table. 

' I Rattg 
40 Am 

No Bi-mTtal 

15 Atf. 
With Bi- eta! 

20 At;· 
With Bi- eta! 

40 Ar]1p. 
With Bi-lnetal 

I . 

Group • Grou~ 
A 11 ~ •B 

0.9201/1 D'.921jj1 

D.9204J1 0.9214/1 

0.9205/1 0.9215/1 

0.9208/1 0.9218/8 

Speci<~Jt Features 

Group Group 
c D 

0.9231/1 0.9241/1 

0.9234/1 0.9244/1 

0.9235/1 D. 9245/1 

0.9238/1 0.9248/1 

Group Aj: The closing coils of the units in this group 
are impulse operated by means of an external push­
buttonl jor similar type of switch. When the main 
contacts close a safety switch is opened in the closing 
coil ci\iuit and the circ~it broken. 

The untts can be tripped manually by depressing a 
trip button on the switch or remotely by means of a 
tripping coil incorporated in the switch and energized 
via an external switch. The closing and tripping coils 
are operated by means of a 28 volt O.C. supply. The 
weigh~ bf each unit in this group is 3 lb. 2 oz. 

This range of mechanically latched in circuit breakers 
has been designed for use on aircraft electrical systems 
as single-pole switches in 112 volt circuits. jThe 
switches in the series 0.9241/1 to 0.9248/1 are oper­
ated by means of a 75 volt O.C. control circuit, all 
other switches in the range being operated by m:eans 
of a 28 volt supply. All the switches are of similar 
construction and will give satisfactory service '\t all 
altitudes up to 50,000 ft. A bi-metal element is fitted 
in most of the switches which, in the event of an qver­
load, will trip out the switch and thus prevent damage 
which would result if the overload was sustained. Group B;: The closing coils of the units in this group 
For the purpose of description the units are divided are opeirated either by impulsed or continuously fed 

PRICE ONE SHILLING 

'"Information contained in this leailet affec ing safe opejrtion and maintenance has been 
verified and approved by the Air Regist ation Board it' accordance with Chapter A6-2 
of British Civil Airworthiness R~quirem nts. I 14/9/55.'" 

"Amendments to this publication i,nvalidat the approva11statement unless issued by the 
manufacturers with the concurra;nce oft e Air Regist;ration Board." JULY 1955 

-----------------------~------------------,~--~-----+------------------------------------
ROTAX LIMIT~D WILLESDEN JUNCTION . tOND )N N.W, Jo ENGLAND TELEPHONE ELGAR 7777 

l . 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD . NEPE41'1 HI HWAY t CHELTENHAM S. 21 . TELEPHOt--lE XF1381 

LUCAS-ROTAX LIMITED TORONTO 13 I CA1ADA . 1ELEPHONE PLYt10UTH 5-4171 

I l 
I 
l 
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29V. 
MAX. 

29V. 
MAX. 

112V. + 

3 o.-----,.,~ 

4 o-------------~1 
I ... 

•I 

'• 

TRIP COIL 

MANUAL 
TRIP BUTTpN ., 

7 o~----------o 1 o~------~~o a 
9 0 ?,=i 0 10 

5 ~------------~ AUX. CONTACtrS 

CLOSE • ! 
TRIP : I 

6~COIL'1 , 
I SAFETY SW TCH 
I JLBI-METAL /,\\ 

I \ 

1 ,' o---o \\ o-----@ 2 
~ ---l..- ' 

I I 
MAIN CONTACTS 

I 
Group A ! 

Notes: Types 0.9201/1, 11/1, 31f1, & 41/1 not filted with 
Bi-metal elements. I 
Group C circuit breakers as Group B but ,not fitted 
with Trip Coils. 

TRIP COIL 

~ BUTTON 
6 ~ MANUAL TRIP 

~ 
OPERATING SWITCH 

FOR TRIP COIL 
7 Of--------,------<0 I 0 0 B 

---t--
9 Of-------7--~m~---------o 10 

I AUX. CONTACTS 

OPERATING COIL 

COIL SAFETY 
SWITCH 

MAIN CONTACTS 

Groups B & D 

current. An economy resistor is fitted in! parallel continuously fed current and incorporating a trip 
with the closing coil safety switch which, wlhen the coil rut the closing coil is operated by a 75 volt D.C. 
switches are operated on continuously fed ~llrrent, supp,ly. Arc suppression condensers are fitted in 
reduces the current through the coil. para lel with the economy resistor. The weight of 

! each• unit in this group is 3 lb. 7 oz. 
The units can be tripped manually by means of~ push- I 
button or remotely by means of a tripping • coil in- Gen~ral 
corporated in the switch. ' r 

The rnits comprise a main body casting containing the 
The closing and tripping coils are operated b¥ means 
of a 28 volt D.C. supply. The weight of each unit 
in this group is 3 lb. 2 oz. l 

I 
Group C : The units in this group are similar to those 
of Group B, being operated either by impulsed or 
continuously fed current, but they are not fitted with 
a tripping coil. Tripping is effected manually by means 
of a push button on the switch. i 

I 

The closing coil is operated by means of a 28 ~olt D.C. 
supply. The weight of each unit in this grouP. is 3 lb. 

Group D : The units in this group are similar !to those 
of Group B, being operated either by imp lsed or 

contact actuating, latching and tripping mechanism ; 
a solfnoid for closing the contacts which is mounted on 
the top face of the casting ; and insulating cases con­
tainipg the main and auxiliary contacts, mounted on 
opp9site side faces of the main casting. Where a 
tripJ:~ing solenoid is incorporated, it is fitted on the 
top flee of the casting by the side of the closing solenoid. 

The fWO main contacts are in series and the operation 
of each contact arm is effected by means of a driving 
shaf~ which projects through the side of the casting 
and Is actuated by the closing coil via a toggle linkage 
and lever mechanism. The overcentring of the 
togg~e mechani~m effe::ts. the latc_hing of the contacts 
whej the closmg coli 1s energ1sed. The auxiliary 
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contacts are operated by a cam on the main conta,ct 
assemblies. 

The two main contacts are independently mountJd 
and the mechanism incorporates a contact arm lotk 
such that if one of the main contacts welds in t~e 
closed position the other contact opens and brea\<s 
the line circuit when the unit is tripped. At tTe 
same time, a leaf spring attached to the driving sh~ft 
of the contact which has failed to open, stops trnE 
operating pin of the lever and linkage mechanism fro 
actuating the driving shafts, thus preventing the r1 -
closure of the circuit until the weld has been cleared 
and the unit reset. To reset a unit which has intelr­
locked remove the base cover and inspect the actu~t­
ing arms to ascertain which one has locked. Gently 
deflect the leaf spring free from the actuating pin a d 
allow the contact arm to return to the fully op~n 
position. Release the leaf spring so that it rests on 
the end of the actuating pin. I 

'' 
' 

I 

' ' 1 

If 

pern;tion 
ith the ~ontrol supply applied to the closing coil, 

t,1,e plunger of the solenoid is pulled inwards towards 

~
file solenoid anvil. The toggle pin connected to the 

p unger operates the toggle mechanism· and closes the 
ain contacts. When the toggle mechanism latches 

i the "o,ver-centre" position, a safety switch in the 
cJiosing coil circuit is opened and the current cut off 
o reduced where economy resistors are fitted. In 
t~e units which are continuously fed an economy 
r sistor is fitted in parallel with the safety switch which 
allows suff)cient current to pass through the closing 
c' il to retl).in the plunger in the·" in " position when 
t, 1,e safety switch is opened. If the unit is manually or 
tfilermally tripped, the subsequent movement of the 
li kage and lever mechanism is such that the coil 
s fety swi'tch is retained in the open position and the 

ain contacts are prevented from reclosing before the 
u it is reset, by interrupting the supply holding in the 
p unger. , 

The tripping of the units is -effected by a push-buttln 
or tripping coil which actuates a pivoted lever whic~, 
when the contacts are closed, retains the linkage a~d 
lever mechanism in the latched position against t~e 
force of a return spring. When the tripping lever'is T ese units are correctly adjustep and tested before 
operated the toggle linkage mechanism collapses alild I aving the factory and should require little attention 
the contacts are returned to the open position. i service1 If a unit functions satisfactorily in its 

c rcuit it dm be considered suitable for continual use. 
The main contacts are of the rolling butt type and are general visual inspection should be made periodically 
faced with silver nickel alloy. De-ion grids are fitted t, ensure •that there is no apparent physical damage 
to the contact housing to assist in arc-quenchinl1 g a d that tlhe terminals are clean and free from any 
when the contacts are opening. t: reign matter. 

s-~·~vie ng 
I 

If test equipment is not available no attempt should oe o ised service station, where it will be promptly dealt 
made to service or dismantle the unit. lt should be ith by our Repair Organisation. In cases where test 
replaced by a new one and the inoperative unit re- e, uipment ·is available, apply for Rotax Service 
turned to our·nearest Service Department, or auth- L aflet No! S.L. 73 for full servicing details. 

I I . 

For further information on the fJnctio ing, operation: and maintenance 
of Rotax equipment, enq4iries hould be addressed to:-

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

VICTORIA 

Telephone : XF 1381 

THE SERVICE D PARTMENT 

ROTAX Llt(IITED 
HEMELJ HEMPSTEAD 

HERliFORD HIRE 
ENGLA D 

Telephone : 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

Technical enquiries Jhould be addr~ssed to:­

TECHNICAL SALE DEPA:~TMENT 
ROTAX LIMITED • WILLESDEN JU~CTI N • LqNDON N.W.10 • ENGLAND 

E~Gar 7 77 

'J 

'I 

'' 
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• 

SUBJECT: Overvoltage Unit 

TYPES: F.5902 
F.5903 

DATA: I 
Contact Rating : 2·5 amperes. 
Mounting: Four holes 0·152" diamete}'. 
Electrical Two terminal blocks wit 

Connections : 4 B.A. terminals. , 
Weight : 2·5 lb. / 
Operational Temperature ! 

Range: -40°C to +50°C. 1 
' 

.Description I 
Units in this range have been designed to operate ip 
aircraft rectified A.C. power systems employing widr 
speed range alternators. In the event of excessivr 
voltages being generated due to any fault developing 
in voltage regulation, the unit and its associated ci~­
cuits will switch out the over-volting transformer 
rectifier units from the system. 1 

The unit comprises two independen~ly operated relay~ 
each connected to a separate network of resistor~. 
A thermistor is included in each network of resistor~ 
to provide temperature compensation. The relays 
and thermistors are mounted on one side of the basr 
and are covered by a metal case. The resistors and 
terminal blocks are mounted on the opposite side of 
the base. l 

' 
In the unit, one relay circuit has been designed t6 
operate in a 28 volt system and the other relay de~ 
signed to operate in a 112 volt system. The following 
description applies equally to the two relays in the 
unit:- t 
The operational characteristic of the relay is such tha 
a time delay qcs~rs between the application of am 
overvoltage sjgnar and the closure of the relay con­
tacts. This ~revents the relay operating during 
transient overvoltage conditions such as obtai~ 
during normal load switching between T.R.U.s or 
when a T.R.U. is being switched on to a busbar. 

I 
The relay has a shunt and series coil and is, in effect, it 
solenoid and plunger type relay with an instantaneous 
" dapper " type relay coupled magnetically. Th~ 
solenoid plungers are a close controlled fit in a tube 
and act as a dash pot and piston time delay. Under 
the influence of the magnetic flux, the two plungers 
move towards each other and in doing so the flux 
around the " dapper" relay circuit increases but 
remains insufficient to cause the " dapper" to operate 

PRICE ONE SHILLING 

11 This Leaflet is approved by 
11Amendments to this publication 

by the manufacturers with the corycu 

I 

j 
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f' 

:1 
!! 

!I 
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; l 
l t ' 
'l 

I the t\\{o plungers are almost in contact with each 
er. T~e time taken by the two plungers to travel 

this normal .po,sition to a position that will 
the '~clapP,er': tQ operate, provides the necessary 

e delayJ This'· becomes shorter as the ampere 
s of thf coil increase thus giving to the relay a 

chadcteristic which varies between a compara­
y long: time for small overvoltages to a short ~ime 

lay for very high overvoltages. w,.-.,..~':.,. , 
I 

two p11~ngers and their associated springs form a 
ced as~embly rend~r.ing the operational voltage 

nden\: of any accelerating forces to 'which the 
may !be subjected. The "dapper" and contact 

embly is !also statically balanced for this purpose. 
ll ~ "' . 

In order tmat the time delay will remain constant 
pectiv'el of altitude, the plungers and tube are 

h"'t~m<>f'lro.lly sealed. The sealing also ensures that 
extran:e.ous matter can enter the tube. The 

rmisto11 ;incorporated in the relay circuit provides 
m<>rnr>n F>f reducing variations in operating voltage 

to ambient temperature changes and coil heating. 

11 
I' 
I . 
ing operational description ap~lies to the 

relays;i,n the unit :-
1 l . 

shunt:cjoil of the relay is connected between the 
and jnegative. The relay setting is such that a 

n perse'ntage overvoltage will cause the relay to 
nrl<>r,>f'<> and subsequent operation of the associated 

ts will, in effect, switch out the T.R.U. from the 

'I 

DECEMBER 1957 

ROTAX LIMITED WILLESDEN JUNCTION LONboN W.10 ll· ENGLAND TELEPHONE ELGAR 7777 

LUCAS-R.OTAX (AUSTRALIA) PTY. LTD JOYNTON .h.YEN 

TORONTO 13 ONlRIO 
LUCAS-ROTAX LIMITED 

l 

I I 

1 EETLAND N.S.W. · TELEPHONE FF.2241 

~~ADA TELEPHONE PLYMOUTH 5-41:__ -----
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1\ 
I i 

The overvoltage applied to the shunt coil, V.:Mich wou d 
operate the relay, is between 120% and 125% oft e 
normal system voltage. This percentageJ of ove -
voltage applies when there is no assisting curre t 
flowing in the series coil. Under overvo(tage co -
ditions however, current would flow in the ~eries c il 
and normally a small increase in the busoar volta e 
would be sufficient to operate the relay. j! 
The series coil is a low resistance coil connd~ted in t e 
load sharing line. The coil polarity is such \hat, wh n 
an overvoltage occurs, the resultant load s~~ring cu -
rent assists in tripping the relay of the qyervolta e 
generator. At the same time this current OF?poses t e 
tripping of the relays associated with the !generato s 
which are operating under normal conditions!. 

For a description of the F.5903 overvoltage 1 in it ope -
ating with associated units in a multiple_jP.rotection 
unit, reference should be made to Rota~ JTechnic I 

L"flo< No. T.L.46. .! I 
Installation \ 
The unit should be mounted in a horizontal j'plane an 
secured to the mounting by screws and nuts fitte 
in four ·152" diameter holes in the mount1iljlg flang s 
at the base of the cover. The centres of the !mountin 

ll 

I 

hbles form a rectangle 3·281" x 3·625". The overall 
~easurements of the unit are 4·250" x 4·50" x 3·531". 
I 
I 

.tre•·iodie Inspection 
These units are accurately adjusted and tested before 
l~aving the factory and should require little attention 
b~tween overhauls. Providing a unit controls its 
associated circuits in the correct manner, it can be 
cbnsidered satisfactory for continued use. 

I 

' Tre unit is normally fitted to a panel with its associated 
units and need not be removed from the panel during 
i*pection. If the unit satisfies the general inspection 
of the main unit to which it is fitted, it can be assumed 
t9 be satisfactory for continued service. 

t 

~et•vieing 
V)'here test equipment is not available, no attempt 
sryould be made to service or dismantle a unit. During 
overhaul it should be replaced by a fully tested and 
serviceable unit and the inoperative unit returned to 
obr nearest Service Department, or authorised service 
st~tion, where it will be dealt with promptly by our 
Rrpair Organization. 

vthere test equipment is available, apply for Rotax 
SJrvice Leaflet No. S.L.74, for full servicing instructions. 

j l 
Fo' f"rth" l"fo'm"lo" J" tho f ""'o~l"g, opmtlo" '"d m''"''"'"" 

of Rotax equipme~t. enqu ries ~hould be addressed to :-

:; l 
LUCAS-ROTAX (AUST.) PTY. 

JOYNTON AVENUE 
ZETLAND 

NEW SOUTH WALES 

Telephone: SYDNEY FF.2241 

THE :si ERVICE DE!PARTMENT 

L TD ROT LIM TED 
! HEMEL HEMPSTEAD 

~~ HERT ORDSf·HRE 
1 ENGLAND 

\' 

11 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 THephone : BOX~OOR 4444 

T h · I d · · Id b dd d ec n1ca en1qy1nes s ou e a resse to:-

TECHNI!JAL S LES \DEPARTMENT 

il j 
ROTAX LIMITED • WILLESD1EN JUN TIO~ • LONDON N.W.10 • ENGLAND 

~elephon : ELlar 1111 

l 
i 
! 
I 

• 

" ~ ':.!~ ,, ~ ~"' .. 
~~: .. '· .. ~ !:~ 
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r·v:Q 
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SUBJECT: 
TYPE: 

DATA: 
Voltage: 
Current: 
Speed : 
Torque: 
Stall torque : 
Weight: 

Reversible Motor wi 

C.6703 

24 D.C. 
3 amperes 
8,000 r.p.m. 
4 oz.in. 
14 oz.in. 
19 oz. 

Description I 
The type C.6703 reversible motor is suitable for gen-,' 
eral application in aircraft where a 24 volt D.C. supply 
is available, but particularly to serve as the prime 
mover for a Throttle Control Unit. 1 

The machine comprises two end frames, two housings,,t' 
armature, yoke and field coils, and brake assembly. 

A housing, known as the motor housing, encloses the: 
yoke and field coil assembly and is bolted between 
two end frames (drive and commutator). The mating, 
surfaces of the motor housing and the end frames 
form two spigot joints. Extending beyond the com­
mutator end frame, and secured to it by screws, is a, 
housing which encloses an electro-magnetic brake 
assembly. 

Each end frame houses a ball-bearing and the armature! 
shaft is borne between them. At the drive end of the 
motor the shaft protrudes beyond the end plate and, 
carries a driving pinion having ten teeth. 

The C.6703 is a 2-pole motor with a split-series field; 
excitation of one field produces one direction of 
rotation and of the other, the reverse. (Field Coil 
No. 1, anti-clockwise ; field coil No. 2, clockwise). 

The brake consists of a coil wound on a bobbin inter­
posed between a plunger and a steel plate. The 1 

latter, known as the brake anvil, encloses the end of the f 
brake housing and is secured by a peened-over rim. I 
A cavity in the anvil, and another in the plunger, 
houses each end of a brake spring which passes through 
the bore of the bobbin. The plunger is faced with a 1 

surface of " Langite" and, being free to move under' 2. 
the influence of the spring, exerts lateral pressure on a 't 

non-magnetic steel disc which is coupled to the arma­
ture shaft. With no current flowing in the brake coil, 
the plunger and disc are in contact under pressure , 
and the shaft is locked. ' 

PRICE ONE SHILLING 

11 Information contained in this leaflet affecting 
approved by the Air Registration Board in acccrrdarjce 
Requirements. 
"Amendments to this publication invalidate 
with the concurrence of the Air Registration 

ROTAX LIMITED WILLESDEN JUNCTION • , 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAN HIGjHWA 

LUCAS-ROTAX LIMITED TORONTO 13 . I 

' I 
I 
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I 
l 
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~es in the commutator end frame allow 
brushes and springs, and provide an 

supply leads which are supported by a 
ning ring surrounding the commutator 

to No. 1 field coil (ACJW). 
]to No. 2 field coil (CJW). 

brake coil. 

connected in series with the armature 
on of either field energises the brake 
the brake plunger away from contact 
disc. This retraction of the plunger 

spring pressure, thus the brake will 
be applied instantaneously with switch­
t to the motor. 

motor may be mounted in any 
r 4 B.A. tapped holes on a P.C.D. of 
ed on the facing of the drive end frame, 

a thread engagement oft." 
\ 

Inspection 
and brake should require no attention 

hauls other than the points indicated in 
paragraphs. These checks should be 

arly and do not necessitate the dis­
e motor for their performance. 

any carbon dust that may have accum­
nd the brush boxes, with dry compressed 

r from a pipe line or bellows. 

·he brushes to ensure that they are a free 
r boxes, care being taken not to damage 

and pigtails. Where binding brushes 
, the brush and brush box must 

clean, especially the corners, with a 
""''7"n"-"'"istened cloth. 

SEPTEMBER 1955 

TELEPHONE ELGAR 7777 

TELEPHONE XF 1381 

TELEPHONE PLYMOUTH 5-4171 
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be secured 
Adhesive. 

in position using I.C.I. " Necol " 3. Measure the brush length, this must npt be le s 
than 0·200". lt is necessary to always renew t e 
brush before this minimum figure is rrached 0 

ensure correct functioning to the next nspecti n 
period. 

7.1 The motor is lubricated during manufacture and 
) when completely overhauled (500 hours) and, 
, normally, should n"ot require lubrication during 

4. Check the brush spring pressure, which should e , servicing periods. 
3 to 4 oz. The reading should be takrn with a 1 
spring balance fitted with a suitable hook, from a 8., 
point where the arm bears on the brufh• taki g j 
care not to damage the spring by lifting the ar 

Finally, check the insulation resistance of the unit 
with a 250 volt " Megger" ; it should not be less 
than 10 megohms. 

too high. I j 
Npte-This value applies to units being tested under 

5. Examine the electrical connections for securi y normal workshop conditions. Due allowance should 
and damage, and the wiring for frayed or damag d b~ made for the climatic conditions of the locality 
insulation. ' a~d those of the aircraft servicing area or dispersal 

point. In particularly damp or humid climates, the 
6. Examine the neoprene cable retainin ring ~ r reading will be low enough to give apparently suffi­

ci~nt reason for rejection and in these instances dis­
bo ocd.,od ""d" Pact No. N.115348 ~ d •ho"ld 'ton •ho"ld bo oxocd,.d. 

• .. ~.. I 

1 Setvie~ng 

If test equipment is not available no attempt !should e se~vice station, where it will be promptly dealt with 
made to service or dismantle the unit. lt sh;~uld be r - bY: our Repair Organisation. In cases where test 
placed by a new one and the inoperative un1 returned e~uipment is available, apply for Rotax Service Leaflet 
to o"' """" So.-vko Dopmmont, oc Tthocl" Nr- S.L.75 foe f"ll "'vldng dotail•. 

For further information on the f nctiotng, operation and maintenance 

of Rotax oq,lpm~nt, onq ;,;., ro,ld bo addcomd to ' 

LUCAS-ROTAX (AUST.) PTY. L TD 
NEPEAN HIGHWAY 
CHELTENHAM 5.22 

VICTORIA 

Telephone: XF 1381 

THE SERVICE DEPARTMENT 

ROT X LI~ITED 
HEMEL HEMPSTEAD 

HER FORDSHIRE 

E GLAiD 

elephon : Boxp1oor 4444 

Technical eJuiries s 

TECHNIC!:AL S LESj DEPARTMENT 

ould be addressed to :-

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

ROTAX LIMITED · WILLESD N JU CTI~N • LONDON N.W.IO · ENGLAND 
ar 7l77 

--1 ----
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• 

SUBJECT: Navigation Lamps 

TYPES: H .200 I , H .2002, H .2003, 
H.2006, H.2007 l 

DATA: 
Voltage: See table below. 

10 watts. 

I 
! 

I Power consumption : 
Electrical connections : was he~ 6 B.A. screw and 

terminations. 
Mounting: 

Weight: 

Two 4 B.A. screws 
P.C.D. 

5 oz. 

' 
2·51 

Description l 
These navigation lamps have been designed to compiYj 
with the Air Navigation Regulations. The main differi 
ence between the lamps in the series is in the shape of 
the aperture in the screen cap mounting, the two type~ 
of cap mounting producing respectiv~ly a light beam 
of 140° (for tail lamps) and 220° (for head lamps). The 
lamps are supplied with different voltage bulbs fitted~ 
the power consumption of 10 watts being the same; 
throughout the range. The difference between each 
lamp in the seri~s is shown in the table below. j 

Code Bulb Voltage Aperture of caJ.I. 
H.2001 (tail) 12 to 14 volts 140° 
H.2002 (tail) 24 volts 140° 
H.2003 (tail) 12 volts 140° J 
H.2006 (head) 12 to 14 volts 220° 
H.2007 (head) 12 volts 220° 

The lamps are constructed in strong bakelite, thJ 
design being compact and. allowing for easy dis1 
mantling or installation. The glass dome cover is proJ 
tected by the screen cap mounting which is secured tg 

\ 

3" APPROX. 
2,. 

r. 

2 HOLES FOR 4 B.A. 
FIXING SCREWS. 

I 

Installation diagraJD l 
the base of the lamp by two captive nuts. The bas~ 
of the glass dome rests on a sponge rubber joint ring 

I 

" Information contained in this leaflet affecting safe 
approved by the Air Registration Board in accc>rda.ncei 
ments. 

PRICE ONE SHILLING 
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which the glass may be 

,. 

bulbs are used .:Vitb the lamp and they 
which is part of the base moulding. 

of the lamp is such that the bulb is easily 
to the bulb being obtained by un-

two captive nuts on the screen cap 
removing the mounting and dome glass. 

dimensions of the lamp are shown in the 
low. The lamps are mounted by means 

countersunk screws spaced on a P.C.D. 
rical connection is made to the lamp 

A. combined screw and washer termina-

Inspection 
to ttme the lamp should be inspected 
nsure that there is no apparent physical 

mouldings should be· examined care­
of distortion or cracking and where this 

•~r.nv.,.r<•n the lamp should be removed and the 
renewed. The terminals should be 

signs of corrosion and the security of the 
installation checked. 

inspection 1the operation of the lamp 
rh<>rkcPn by switching on and off. 

JUNE 1956 
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j 

Spa e farts 

When ordering replacement parts, refere ce sho Id 
be made to the table below and the complete n­
formation including the part name and number and he 

Name of Part No. Off Part NJ. 
Screen Cap Mounting .1 13367 (H.2001[2 & 3) 
Screen Cap Mounting 1 13764 (H.2006 & 7) 
Dome Glass 1 13370 
Bulb 1 13354/A (H.20 2) 
Bulb 1 13354/B (H.2003 & 7) 
Bulb 1 13354/C (H.20 1 & 6) 
Joint Ring 1 13368 

I 

bode and serial number of the unit for which the part 
Is required, should be quoted. This will ensure correct 
Identification and prompt service. 

I 
1 Name of Part No. Off 
Screw (for plug base assy.) 2 
Base Moulding 1 
l,nner Cover Moulding 1 
Screw (for inner cover 
1 moulding) 
Plug Base Assy. 
' ' 
' I 

I 
l 

2 
1 

Part No. 
AGS 248/22 
13356 
13366 

AGS 248/29 
N 66039 

For further information n the f nctiohing, operation and maintenance 

of Rotax equipm~nt, enquiries should be addressed to :-

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

VICTORIA 

Telephone: XF 1381 

THE SERVIC DEPARTMENT 

ROT X LII)'IITED 
HEME HEMPSTEAD 

HER FORD~HIRE l E GLArD 

Telephone BOX,OOR 4444 

i 

l 
\ 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

Teohok•l eorcle• , ould be addressed to :-

TECHNI AL S LES DEPARTMENT 

I 
ROTAX LIMITED o WILLESD N JU CTI9N o LONDON N.W.10 o ENGLAND 

Telepho e T' 7777 

l~ r' 
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SUBJE(;T: Single Pole Contactors 

TYPES: 

DATA: 

0.8901 A.M. Ref. sew 
0.8902 

0.8903 

0.8904 

1\ating : Continuous. 
Rating (main contacts): 112 volts D.C., 5 to 15 

amperes. I 
Rating (auxiliary contacts): 29 volts D.C., 2·5 amperes. 
Operating Coil Voltage : 29 volts D.C., maximum. ' 
Mo1,1nting : Two slots for 2 B.A. fixing ! 

bolts in mounting plate 1 
spaced at 2·750" (0.8901, 
0.8902); t 
3·1 09" (0.8903, 0.8904). 

Operating Temperature 
Range: + 50°C. to - 65°C. 
Compass Safe Distance: 21" for 1 o deflection. 
Weight: 1 lb. 3 oz. 

Deset•iption 1 

These single pole contactors have been designed for ! 
use in aircraft electrical systems where it is desired to l 
break a 112 volt D.C. supply by means of a 28 volt J 
D.C. switching circuit, for example, motor control. 

One pair of 28 volt f?.C. auxiliary contacts, rated at 
2·5 amperes, is also P.rovided. 

Variations within the D.8900 series are either due to 
the auxiliary contact arrangement or the length of • 
the mounting plate and they may be summarized thus : 

Type Auxiliary Contacts 1 & 2 
Mounting 

Plate 

D.8901 Normally open 3·250" 
D.8902 Normally closed 3·250" 
0.8903 Normally open 3·625" 
D.8904 Normally closed 3·625" 

I 
The contactor comprises a main body casting of light I 
alloy containing the contact actuating mechanism, a ~ 
solenoid mounted on the top face of the casting, and 1 
insulated housings containing the main, auxiliary and 

PRICE ONE SHILLING 

.. Information contained in this leaflet affecting 
approved by the Air Registration Board in accordan,ce 
ness Requirements. 

A.R.B. Authority 
"Amendments to this publication invalidate 
with the concurrence of the Air Registration 

ROTAX LIMITED WILLESDEN JUNCTION . 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-ROTAX LIMITED TORONTO 13 

ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T .L. 77' 

on opposite side faces of the casting· 
is fitted with an arc chute. 

of main contacts are in series, and opera­
contact arm is effected by means of a 
which projects through the side of the 
actuated by the solenoid. The economy 

towards the end of the plunger 
a resistance in series with the operating 

ng moves each main_ contact arm to the 
position when the solenoid is de-

arms are independently mounted and 
incorporates a contact arm interlock 
in such a manner that should one con­

the closed position when the coil is de­
other contact arm will open to the 

, thus breaking the circuit. At the 
interlock prevents the contact from 

Id the solenoid be energized again. 

butt type and are 

nr\•~r::rtPd by means of a cam attached to the 
arm and are adjusted to give either a 

or normally closed circuit. 

mair~t~na~c~Brrc'i:h b~~ilvA;~'!~r~~~ 
11/11/55." 

OCTOBER 1955 

TELEPHONE ELGAR 7777 

TELEPHONE XF1381 

TELEPHONE PLYMOUTH 5-4171 

·., 
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Operating Coil 
The maximum energizing voltage for the coil is 29 vol s 
and the minimum is between 12 and 16 volts 

The initial resistance of the coil is 25 ohms ± 5% a d 
the final resistance, including two econom)/l resisto s 
in parallel, is 50 ohms ± 5%. 

Installation 
These contactors may be mounted in an attitu e 
except with the mounting base uppermost. 

Overall dimensions : 
Mounting base 

(0.8901 and 0.8902): 
Mounting base 

(0.8903 and 0.8904) : 
Height (from base, all types) : 

Electrical Connections 

3·250" by 2·600" 

3 ·625" bJ 2 ·600" 
3·200" 

All connections are made via externally mounted 
terminal blocks which contain 4 B.A. screw amd wash r 
terminations. 

Periodic Inspection 

I 

~efore leaving the Factory and should require but 
li~tle attention between overhauls provided they are 
not maltreated. Providing a contactor controls its 
associated equipment in the desired manner it may be 
crnsidered satisfactory and passed for further use. 

~owever, a general visual inspection should be made 
periodically to ensure that the contactor has not sus­
dined any apparent physical damage and that all ter­
~inal connections are clean and secure. 

I 
Tre cqvers should be removed and· all contacts exam­
i~ed for signs of excessive pitting or burning, and if 
f~und, the unit sh~uld be removed from the aircraft 

_ fr servicing or replacement. 

I 

~et•vicing 
lfjtest equipment is not available, no attempt should be 
~ade to service or· dismantle the unit. lt should, 
however, be replaced by a new one and the inopera­
ti~e equipment returned to our nearest Service Oe­
p~rtment, where it will be promptly dealt with by our 
Repair Organisation. 

In: instances where test equipment is available, it 
s~ould be dealt with in accordance with the procedure 

Th"e ooota<to" m "'"cately •d)urted r '"'e detaUed lo Rotox Smi<e Le>flet No. S.L.77. 

For"further information c;m the f nctio!iling, operation and maintenance 
'-· J I . 

of Rotox equlpmr, eo.qu;,;., rould be •dd'e"ed to,_ 

THE SERVICE DEPARTMENT 

LUCAS-ROTAX (AUST.) PTY. 
NEPEAN HIGHWAY 
CHEL TEN RAM, s. 22 

VICJO~IA 

Telephone: XF 1381 

LTD ROT X JITED 
HEMEL HEMPSTEAD 

HERT ORDSHIRE 
E GLA~D 

I 
Telephone : BOX OOR 4444 

Technical enriries s ould be addressed to:­

TECHNI AL S LES DEPARTMENT 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

ROTAX LIMITED • WILLESD N LONDON N.W.10 • ENGLAND 

• 
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SUBJECT: High Frequency El 

TYPE: V.0214 

DATA: 
Operating Voltage : 
Current Consumption: 
Mounting: 

Electrical Connection : 

Weight: 

Deset•it•tion 

24-28 volts D.C. 
1·5-2·0 amperes at 
Bracket ; two 
fixing hole~ spaced 
between centres. 
Terminal block ; 
B.A. terminals. 
2 lb. 6 oz. 

This high frequency horn has been designed to 
extremely powerful, arresting and penetrati 
which will be audible even under most 
craft noise conditions. The main body, which 
or has affixed to, all component parts, is of 
thus giving a construction which is very robu 
ensures that adjustment will remain constant 
wide range of supply voltage variations, a parti 
important characteristic. 

The horn comprises two main assemblies, nam 
Body, Winding, Terminal and Contact 
assembly and the Diaphragm and Armature 

In the former case a cast-iron body houses the 
enclosed within two insulating washers and s 
position with an aluminium washer. Th 
body and winding, and locked with a nut and 

ric 

passes an adjustable mi Id steel centre core. 
to the inner face of the body is the contact 
assembly, the bridge piece of which carries the thread 
portion of a spring-loaded adjusting screw 1wh 
enters the body from the outside. The countersun 
head of this screw and the corresponding co~nte 
sink in the body is serrated to facilitate " nptch 
adjustment. Attached to the outer face of the 
is the terminal block assembly whose single fixinjg 
is tapped to receive the cover securing screr. 
rubber sealing washer is interposed between tHe te 
minal block and body. 

I 
In the latter case the diaphragm and armature ~sse 
bly, which includes an adjusting screw and Jdcknu 
carried in the tapped centre bore of the cup, is\inte 
posed between two " Presspahn" packing ' 

'' Information contained in this leaflet 
Air Registration Board in accordance 

PRICE ONE SHILLING 

ROTAX LIMITED WILLESDEN JUNCTION 
! 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPfAN 

LUCAS-ROTAX LIMITED TORONTO 1f 
I 
I 

TECHNICAL 
L E A F L E T 
N U M B E R '1'. f,. 7 s 

amped to the body assembly by a mild steel front 
secured with four 4 B.A. sc·rews and two t" 
screws, nuts and washers ; the latter items also 
the mild steel fixing bracket. 

nal to the main assemblies is the tone disc, 
is clamped to the diaphragm and armature 

bly with a cover nut and washer. 

of this type of horn is preferred with the 
in the vertical position, but where un­

other positions may be adopted without 
an adverse effect on its operation. . ,, 

ng is achieved by means of two ·266" dia. holes, 
at 1·250" centres, located in the fixed bracket. 

connection is by way of two 4 B.A. terminals. 

of this horn is that of a simple bell. type 
action, inasmuch that with the winding de­
the contacts, which are in series with the 

_m4i11~n,ance has been verified and approved by the 
Airworthiness Requirements. 26/4/56." 

ENGLAND 

CHELTENHAM S. 22 

MARCH 1956 

TELEPHONE ELGAR 7777 

TELEPHONE Xf 1381 

TELEPHONE PLYMOUTH 5-4171 

• J':, 
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coil, are normally closed ; upon application o the 
supply voltage, the winding together with the mild 
steel centre core, forms an electro-magnet thus attract­
ing the armature and diaphragm assembly towarts it. 
This movement, by virtue of the pre-set adjus able 
armature screw, opens the contacts thus breakin the 
main circuit and allowing the armature and diaph'ragm 
assembly to return to its rest position. j 
With the supply still connected this cycle of operrtion 
continues until such time as the supply is swi!ched 
off, thus giving rise to a sonic vibration whi h in 
turn is amplified by the resonance of the body avity 
and tone disc to give an arresting audible note. 

To minimise sparking at the contacts a suppression 
coil is connected in parallel with the contacts. 

t•e.-ioclie Instteetiou 
Horns are accurat~ly adjusted and tested b fore 
leaving the factory and will give long periods of sejrvice 
without any attention. However, a general yisual 
examination should be made periodically to e~sure 
that the horn has not sustained any physical darpage. 
Also an operational check should be carried oilit to 
ensure that it is functioning correctly. If so it mf1 Y be 
passed for further use. 

Should the action of the horn become uncertain or 
fail to vibrate it does not follow that the horn is at 
fault. The trouble may be due to a power s pply 
failure or a loose or broken connection in the ~~·ring 
to the horn, in which case examine all cables, uses, 
interconnecting plugs, etc., and renew any c bles 
that are worn or chafed. Ensure that all connec ions 
are tight and that connecting nipples or eyelets are 
firmly soldered or crimped to the cables. 

The performance of the horn may also be affected by a 
fixing bolt working loose or by the vibration of a 
component or aircraft part adjacent to the horn. To 
check this, remove the horn from its mounting, h0ld it 
firmly in the hand by its bracket and operat~ the 
control switch. If the note is still unsatisfactoryl the 
horn may require adjustment, but this should on y be 
necessary after a long period of service. 

Method of Adjusting 
Notes : (a) The adjustment of a horn does not Iter 
the characteristics of the note but merely compen ates 
for wear of vibrating parts. I 
(b) If the horn is used repeatedly when badly out of 
adjustment, due usually to unsuccessful attemp s at 

I 

I 
djust~ent, the horn may become damaged due to the 
xcess1ve current it will take. When testing do not 
ontinpe to operate the control switch if the horn 
oes r1ot sound. Should, when the control switch be 
pera1:led, the horn not take any current, indicated 
y th~ ammeter in circuit, it is possible that the horn 
as blen adjusted so that its contact breaker is per­
ane~tly open. 

\ 
0 carry out adjustment break the horn circuit at some 
onvenient point and connect a 0-5 ammeter in 
eries ~ith the horn. Operate the control switch and 
ote t1he current consumption. This should be, with 
4 volts applied, between 1·5 and 2·0 amperes. If the 
urre~t consumption lies outside of. these limits the 
orn slhould be adjusted. 

his isl made by turning the serrated adjustment screw 
ot more than 2 to 3 notches at a time, in a clockwise 

I 
I 

l<'ig·. I llmu· ,·iew of lto•·n showing· 
adjustanent sc••ew 

9,irection to increase the current or anti-clockwise 
· irecti:on to decrease the current. Check the current 
onsumption after each adjustment until the correct. 
urre~t value is obtained. N.B.-If the adjustment 
crew J's turned too far in a clockwise direction a point 
ill orcur at which the armature and diaphragm 

ssemoly pulls in but does not separate the contacts. 

vJ••IIaol Pe••iod 
wing! to its robust construction, accurate adjustment 

efore[leaving the factory and long serviceability 
f ctor this type of horn does not require a set period 
t which it should be overhauled. Provided it satisfies 

--
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a functional test at frequent intervals it may be passed 
for further use. 

However, a horn may suffer physical damage, or the 
winding may go "short" or "open -circuit," due 

usually to Taladjusrmem:, or the contact breaker 
asse bly may wear to such a degree that corrective 
adju tment dm no longer be made, in which case it 
is re m mended that the horn be replaced byaservice­
able one. 

For further information on the functifning operatiln and maintenance 

of Rotax equipment, enquiries shou d be adaressed to :-

THE SERVICE :DEP RTME T •t..o-

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

VICTORIA 

Telephone: XF 1381 

t 

! 
I 

ROTAX liMIT D 
HEMEL H~MPST AD 
HERTFO~DSHI E 

ENGL1AND 

Telephone : BOXMO ' R 4444 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone: BY 6500-09 , 

Technical enquiries sho41d be addressrd to :-
l . 

I 

TECHNICAL SALES D PARTMENT 

I 
ROTAX LIMITED · WILLESDEN JUNCTION · LONDON N.W.10 · ENGLAND 

Telephone : ,ELGa 7777 

I 
I 
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! 
SUBJEfJT: Reverse Current Relfy 

TYPES: F.2204j3, F.2208j3, 

F.2214/l, F.2215 

DATA: 

Current Rating : 
Electrical Connections : 

Main Terminals : 
28 Volt Terminals : 

Earth Terminal 
(F.2215) : 

Mounting: 

Weight: 
Operating Tempera­

ture Range : 

Dese.-iption 

200 amperes. 

~" B.S.F. stud terminltions 
4 B.A. screw and 
terminations. 
4 B.~. s.crew and wl' ashe 
termmat1on. 
Two 2 B.A. clearanc~ ho 
at 4·812" centres. j 
2 lb. 2 oz. ! 

-70°C to +50°C. 

This relay has been designed for use on aircraft kene 
ating systems operating at 28 or 112 volts D.C. an 
using 28 volt D.C. control circuits. The relay 
ates to isolate a generating system from the a'i 
busbar should the generator voltage fall sufficien 
below the busbar voltage to produce a pre-dete~min 
value of reverse current. A reset coil is i 
which enables the armature to be returned 
normal position by an external switch. 

The four units in the range are basically the same 
construction. The only difference betweelil t 
F.2204/3 and the F.2208f3 is that the F.2204f3 
contacts open when reverse current flows in ther 
coil and the reset coil operates to close the 
contacts, whilst the F.2208f3 relay contacts are 1 
by the reverse current and opened by the res~t 
The F.2214/1 is the same as the F.2208/3 except 
the main terminals have been changed to accomrr'•oaa~:e 
135 ampere Prenal cable lugs. The F.2215 di 
from the F.2214/1 only in having an extra pair of con 
tacts which are opened by the reverse current an' 
closed by the reset coil. 

PRICE ONE SHILLING 

" This leaflet is approved by 
A.R.B. Autpority 

'"Amendments to this publication 
by the manufacturers with the 

I 

ROTAX LIMITED WILLESDEN JUNCTION • ; 
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LUCAS-ROTAX (AUSTRALIA) PTY. LTD NE~EAN 

LUCAS-ROTAX LIMITED TORONTO 1S 
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ay comprises an armature which pivots on a 
fitted between two sets of permanent magnets. 
nets are secured between two yokes which 

unted on the moulded base of the unit. The 
re is encircled on one side of the bracket by 

ns of heavy section copper which forms the 
coil and encircled on the other side of the 

hr~ork'•"t by the reset coil, which is secured in position 
two yokes. The moving contact of the relay is 

the underside of the armature and mates with 
contact in the form of a screw with the contact 

surface at the tip. The second or auxiliary 
contacts, for the F.2215, is mounted above the 

ke and is actuated by an insulated push rod from 
re. The movement of the armature is 

by two adjustable stop screws fitted to the 

ay terminals a'!d reset coil leads pass through 
erside of the base assembly to a row of ter­

on the moulded base at the front. In the case 
F.2215 the negative lead of the reset coil passes 

the base recess to an additional terminal 
from the side of the moulded base. These 

are 4 B.A. screw and washer terminations 
e row of terminals are protected by a flat cover 
secured to the base by two screws. The con­

from the serfes coil to the main terminals are 
form of two m~tal strips which pass through the 

to the main terminals sited one each side 
front of the base moulding. 

29/11/57" 

NOVEMBER 1957 

ENGLAND TELEPHONE ELGAR 7777 

CHELTENHAM S. 22 TELEPHONE XF 13?1 

TELEPHONE PLYMOUTH 5-4171 
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....., .. : 

A moulded cover fits over the relay mechanism and is 
secured to the moulded base by two captive sc~1rews. 
The upper contacts on the F.2215 are accommo ated 
by a special extension to the top of the mo lded 
cover. A flat cover is fitted over the base reces . 

Ottet•ntion 

F.2204/3 
This relay operates in conjunction with a magne1ically 
held-in contactor. The contacts of the relay ar con­
nected in series with the operating coil of the cant ctor. 

The series coil of the relay and the contacts of th con­
tactor are connected in series in the feed frof the 
generator system to the busbar. When the r~lay is 
impulsed to the " ON " position by the extern I re­
setting switch the contacts of the relay comple e the 
coil circuit of the contactor. The forward cu~rrent 
from the generator to the load assists the perm nent 
magnet system to retain the armature in the ·losed 
position. Should a reverse current of between ~0 and 
60 amperes flow from the busbar to the genera or, a 
reversal of flux is produced in the armature nd it 
moves to the " contacts open " position. This reaks 
the supply to the contactor coil which opens th con­
tactor and isolates the generator from the busbat. 

F.2208f3 and F.2214f1 
These relays operate with a contactor which is rech­
anically latched and has a trip coil. The permanent 
magnet system is arranged so that the effect ~f im­
pulsing the relay reset coil is to open the relay co~tacts. 
The forward current in the series coil assists the 
magnets to retain the contact in the open po~ition. 
Reverse current through the series coil closes th~ relay 
contacts and this completes the circuit to the tn1p coil 
of the contactor which opens to isolate the generator 
from the busbar. When the external reset sw\tch is 
operated to open the relay contacts, the trip cir~uit of 
the contactor is broken ; the contactor operati9g coil 
can then be energised and the contactor closed to 
connect the generator to its load. 

F.2215 
The operation of this unit when used in a reprerenta­
tive generating system is as follows :-

The auxiliary contacts are connected in series yith a 
magnetically held-in contactor which connec~s the 
generating system to the busbar. The armature con­
tacts are connected in series with the trip cojl of a 
mechanically latched-in contactor which completes the 
alternator field circuit. 

he series coil of the relay is connected in series in 
he cir;cuit from the generating system to the busbar. 
he forward current, flowing from terminal1 to term-

inal 2,. in the series coil assists the permanent magnets 
o retain the armature in the normal position. Re­
erse current, from terminal2 to terminal1, through 
he se,ries coil repels the armature, thus closing the 
rmat'!lre contacts and opening the auxiliary contacts. 
his action then breaks the generator to busbar circuit 
nd breaks the alternator field circuit. When the 
xter~al reset switch is operated, to return the arma­
ure to its original position, both pairs of contacts 
etur~ to their former positions and generation is 
estorrd. 

l 

eriodie Instteetion 

I fter every 2000 hours in service the covers of the 
nit srould be removed and the unit inspected for 
igns of physical damage. Both pairs of contacts must 
e ex~mined and if they show signs of excess arcing 
he u~it should be removed for overhaul. 

l 
nsul~tion Resistance F.2204f3, F.2208/3 and F.2214/1 
he indsulation resistance between the following points 
houl be measured with a 500 volt " Megger" and 
houkj not be less than 100 megohms :-

Terminal1 and terminal 5. 
T~rminal1 and terminal 6 with the contacts open. 
T~rminal1 and terminal6 with the contacts closed. 
T~rminal1 and the yoke of the relay. 

he i~sulation resistance between the following points 
hould be measured with a 250 volt " Megger" and 
hould not be less than 50 megohms :-

Terminal 5 and terminal 6 with the contacts open. 
TerminalS and terminal6with the contacts closed. 
Terminal 6 and terminal 7 with the contacts open. 

he i~sulation resistance between the following points 
hou19 be measured with a 250 volt " Megger" and 
hould not be less than 20 megohms. 

Terminal 5 and the yoke of the relay. 

lnsulltion Resistance F.2215 
he Jinsulation resistance between the following 

point~ should be measured, with the armature in both 
positipns, with a 500 volt" Megger" and should not be 
less t?an 100 megohms :-

T,erminal 1 and terminals 3, 4, 5, 6 and 7. 
ljerminal1 and frame. 
I 

he ipsulation between the following points must be 
measured, in the condition indicated, with a 250 volt 
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" Megger "and should not be less than 50 megohms :­
Terminal 3 and terminal 5. Armature contacts 

open. 
Terminal 6 and terminals 3, 5 and 7. Armature 

contacts open. 
Terminal 3 and terminals 4, 5 and 6. Armature 

contacts closed. 
Terminal 5 and terminal 6. Armature contacts 

closed. 
Frame and terminals 3, 4 and 5. Armature con­

tacts closed. 

It is recommended that the following millivolt drop 
tests be carried out to ascertain the condition of the 
series coil and the contacts of the relay :-

With 200 amperes flowing through terminals 1 and 2 
the millivolt drop across the terminals shall not 
exceed 100 millivolts. With the armature contacts 
closed and 1 ampere flowing through terminals 6 and 7 
the millivolt drop across the terminals shall not exceed 
40 millivolts. With 1 ampere flowing through ter­
minals 3 and 4 the millivolt drop across the terminals 
shall not exceed 40 millivolts, for F.2215 only. 

i- ~ .. ~.:-= 

~~--~,~~:,~ :~~~ t:; 
l ~· "· .~,..$; • . , -. - r<t•: l ' ... w :} •'' .. 1~~1, ·~ 
' ·- 4 
' 

.. f'('{ . 
' ! 

l 
,If the millivolt test is not practical with the unit in situ, 
:the r lay con}acts and series coil should be carefully 
·exam ned an5_ if their condition is at all doubtful the 

!'unit hould b1e removed from its installation and the 
milli olt test applied. 
' 

I !Servieig 
1 If tes equiprpent is not available no attempt should 
'be m de to service these units. A unit should be re­
I place by a s~rviceable unit and the unit requiring to 
be se viced s~~ ould be returned to our nearest Service 

~ Depa tment, or authorised service station, where it 
will eceive the prompt attention of our repair organ­
isation. 

Whe e test equipment is available apply for Rotax 
I Servi e Leaf! t No. S.L. 79 for full overhaul and 
servi ing inst uctions. 

For further information on the functioni g, operation and maintenance 

of Roux oq"lpmoot, '"q"l't •ho Id bo Jdd"'"d to:-

LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

Telephone : SYDNEY FF.2241 

THE SERVICE DEP RTM NT 

ROTAX LIMIT D 
HEMEL HEMPST AD 

HERTFORDSHI E 
ENGL!AND 

Telephone : BOXMO 

i 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

Technical enquiries should 

TECHNICAL SALJES 

I 

b add re (ed to:­

EPARliMENT 

ROTAX LIMITED · WILLESDEN JUNC'ii'ION · LO 
Telephone :1 ELG r 7777 

· ENGLAND 
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SUBJECT: Contactors 

TYPES: 0.94'101 A.M. Ref. sew; 
0.9102 

0.9103 

0.9104 A.M. Ref. s cw; 
0.9105 

0.9106 

DATA: 
Voltage: 

Main contacts : 
Auxiliary contacts : 

112 volts 
28 volts 
28 volts Operating coil : 

Current Rating : 
I Main contacts 

(0.9101, 2 and 3) 

(0.9104, 5 and 6) : 

60 amperes max. short­
rated 

60 amperes max. contin-
uous 

Auxiliary contacts : 
Mounting: 

5 amperes 
2 slots for 2 B.A. bolts 

Electrical Connections : 
Main terminals : 
Auxiliary terminals : 
Operating coil 

terminals : 
Compass safe distance 

for 1 o deflection : 
Weight: 

(0.9101, 2 and 3): 
(0.9104, 5 and 6) : 

Operating temperature 
range: 

3·5" apart ' 

2 B.A. studs 
4 B.A. terminations 

4 B.A. terminations! 

38" 

2 lb. 5 oz. 
21b.6oz. 

This leaflet incorporates information contained in Service 
Bulletin No. 483. 

Deset•iptiou 
This range of magnetically-operated contactors has 
been designed for single pole switching in 112 volt 
O.C. circuits, the solenoid of the units being operated 
by a 28 volt O.C. supply. The units, 0.9101, 0!.9102 
and 0.9103 incorporate, in addition to the main 
contacts, two pairs of auxiliary contacts and the1 only 
difference between these three units is in the normal 
position of the auxiliary contacts. The 0.9104 and 
0.9105 contactors which are continuously rated, are 
basically the same as the other units in the range 

PRICE ONE SHILLING 

" Information contained in this leaflet affecting 1 

approved by the Air Registration Board i)'l """"''"'" 
ness Requirements. 

A.R.B. 
"Amendments to this publication invalidate 
with the concurrence of the Air Registration 
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that they incorporate a coil safety switch and 
resistors which are not fitted to the other 
~hey have only one pair of auxiliary contacts. 

06 'is identical to the 0.9104 except that it is 
main terminals which will accommodate 

Prenal cable lugs. 

e below shows the normal position of the 
contacts. 

Contacts 3 and 4 
Normally open 
Normally closed 
Normally open 
Normally open 
Normally closed 
Normally open 

Contacts 5 and 6 
Normally open 
Normally closed 
Normally closed 

ts comprise a main body casting containing 
· ntact actuating levers, an operating solenoid 
is mounted on the top face of the main casting 

insulated side cases which are mounted on 
side faces of the main casting and house the 
auxiliary contacts. The main terminals are 

the top of the side cases and arc chutes con-
de-ion grids are fitted to assist in arc quenching 
he main contacts are operating. The terminal 

the operating coil leads is mounted at one 
the main casting and the terminal blocks for 

and maintenance has been verified and 
A6-2 of British Civil Airworthi-

20/12/55." 

NOVEMBER 1955 

ENGLAND TELEPHONE ELGAR 7777 

CHELTENHAM S. 22 TELEPHONE XF 1381 

TELEPHONE PLYMOUTH 5-4171 
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the auxiliary contacts are mounted on the end f the 
side cases. 

In the 0.9104, 0.9105 and 0.9106 the ec nomy 
resistors are fitted on the end of the main asting 
opposite the coil terminal block and the coil safety 
switch is fitted in one of the side cases in the p sition 
occupied by the second pair of auxiliary cont cts of 
the other units in the range. 

The two main contacts are connected in series afd the 
contact arm of each contact is mounted on a shaft which 
is rotated to close the contacts. The shafts a e ro­
tated by the pulling action on the actuating leve~s by a 
pin attached to the link of the solenoid plunger assem­
bly. A mechanical interlocking device is incorpt.rated 
to ensure that, should one of the moving c~ntacts 
weld·" ON " the other pair will open to int rrupt 
the line circuit and that the open contacts canno close 
again until the weld has been cleared and the mecJ1anism 
reset. 

The main contacts are of the rolling butt ty e· an.d 
are faced with silver tungsten. The moving contacts 
are connected together, via copper braid conn5ctions 
and a conductor bar which passes through th main 
casting and is secured by nuts and screws to th base 
of each of the side cases. 

OtJet•ation 
With the control supply applied to the solenoi , 'the_ 
plunger is pulled upwards towards the so enoid 
anvil. The link of the plunger pulls on the act ating 
lever of each moving contact and closes the main 
contacts. 

In the 0.9104, D.9105and D.9106contactors, the losing 
action of the main contacts opens the coil safety 
switch and a reduced hold-in current is then su plied 
to the coil via the economy resistors. 

The mechanical interlocking device which is fit ed to 
all the units in the range operates as follows :-

The main contact arms are mounted on ind_~vidual 
shafts and differential movement can be ob~ained. 
The two actuating levers are shaped with an arm 
extending in an arc at the bottom of the levers. ~When 
the solenoid is energized the two arm exte sions 
move round parallel with one another. At t e tip 
of one of these extensions, a locking pin is fitt d and 
is held in position by a leaf spring attached to t~le out­
side of the lever which forces the pin against Jhe in­
side of the opposite arm extension. The opposite 
extension is slotted and the locking pin is no mally 

~!:%,t., .. ~f:{ 
! ".,_. 

positioned between this _slot and the end of the 
extension. When both actuating levers move round 
to close the contacts the pin remains in position. 
Should one of the contacts fail to open when the 
solenoid is de-energized, the associated actuating lever 
remains in the closed position and the other lever 
returns to the open position. When this happens, 
the locking pin is forced by the pressure of the leaf 
spring, either into the slot or against the edge of the 
opposite extension depending on which contact has 
failed! to open. In either position the pin prevents 
the open contact from reclosing until the mechanism 
is reset. 

I 

To reset the interlock, remove the cover from the 
base and ease back the locking pin until the actuating 
lever of the closed contact returns to the open posi­
tion. The locking pin is then held in the normal 
operating position. 

I•et·iodie Inspection 
These units are correctly adjusted and tested before 
leaviJilg the factory and should require little attention 
in service. If a unit functions satisfactorily it can be 
consi'dered serviceable for continued use. A general 
inspe.ction should be made periodically to ensure that 
ther~ is no apparent physical damage and that the 
termjnals are clean. 

I 

lt is !recommended that the following millivolt test 
be carried out to ascertain the condition of the main 
contacts:-

With: 60 amperes flowing, measure the millivolt drop 
across each of the main contacts. The millivolt drop 
shoul,d not exceed 50 millivolts. If this test is not 
practJical with the unit in situ, the main contacts 
shoul,d be carefully examined and if their condition 
is at all doubtful the unit should be removed and the 
millivolt test applied. 

I 

Se~~vieing 
If tedt equipment is not available no attempt should 
be mlade to service or dismantle the unit. lt should 
be replaced by a new unit and returned to our nearest 
Service Department, or authorised service station 
where it will be promptly dealt with by our repair 
organisation. In cases where test equipment is 
available, apply for Rotax Service Leaflet S.L. 80 for 
full s~rvicing details. 

j 

., 



Rotax Technical Leaflets TL 1 - 96 OCR Page 213

tt: 
... ;.;-;--.. . ' 

;J, ~- ~*: 
. ·"Jo-- .. - .... , •. . , i. .... 

-~ . .. ' " -li: I' : ..... '< 
j; .. ..,. 
I 

For further information on the functioni g, opoTon •nd m•;ntonanoo 

of Rotax equipment, enquiri;es sh · uld be ddressed to:-
• 

THE SERVICE DEP RTMENT 

.1\.,. .. ._\-

!!·,~ 

LUCAS-ROTAX LIMITED 

~~! 
'i'~.;o 
4i~li*~ 

li •. 
~ 

m •; 

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

VICTORIA 

5595 ROYALMOUNT AVENUE 
TOWN OF MOUNT ROYAL, P.Q. 

CANADA 

Telephone: XF 1381 Telephone: Telephone : BY 6500-09 

Technical enquiries should b addressed to:-

TECHNICAL SALES EPARliMENT 

ROTAX LIMITED • WILLESDEN JUNCTION • LO DON N.W.10 • ENGLAND 

ELGa:r 7777 
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SUBJECJT: Starter Unit 

TYPE: 

»~"'-T--"\: 

Supply Voltage : 

U.2801/l 

Electrical Connections : 

28 volts D.C. 

0·312" B.S.F. and 
2 B.A. terminals 

Ambient Temperature Range: - 65°C. to +70°C. 

Altitude Ceiling : 60,000 ft. 

Compass Safe Distance : 

Mounting: 

Weight: 

50" for 1 o deflectipn. 

Four 0·281" dia. holes. 

5 lb. 

Deset•iptiou 
This starter unit is a single stage unit designed for; use 
with 28 volt D.C. motors. The unit compris~s a 
0.10505 balanced contactor, a starting resistor and a 
ballast resistor, a case assembly which has two fixing 
brackets attached and a top cover assembly. The 
terminals of the unit are situated on the top cover 
assembly. For a detailed description of the 0.10505 
contactor, reference should be made to Rotax Tech­
nical Leaflet T.L. 71. 

The contactor is fixed to the top cover assembly by 
means of three 2 B.A. bolts. The two main terminals 

i 

-026!1 

2 

3 

4 Intei·nal 
wh•ing 
diag·•·a•n 

~L----o~ _-:: 

(1 and 2) are situated at one end of the top cover 
assembly and the starting resistor, which is in the 
form of a 2~ turn coil of heavy section ·metal (8 s.w.g.), 
is connected directly to the base of the main terminals. 
Connections between the main terminals and the line 

" Information contained in this- leaflet affecting safe 
the Air Registration Board in accordance with 

PRICE ONE SHILLING 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAN HI 
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contactor are in the form of solid 

last resistor, which is fitted to the top cover 
at the same end as the starting resistor, is a 

und resistor with a mica former and has an 
le slider fitted which can be set to give a pre­
ned pull-in voltage for the contactor. 

method of operation is to connect the 
resistor (terminals 1 and 2) in series with the 
mature and then connect the coil terminals 

'""''~"'·'"~"r (terminals 3 and 4) across the arma-
the motor. When the supply is switched on, 

flows through the starting resistor until the 
the armature reaches the pre-deter­

ue (17·5 to 18·23 volts) required to close the 
contacts. With the contacts closed, the 

resistor is short circuited and the full supply 
is applied to the armature. A pair of auxiliary 

rn1nt:.rt1~ are provided in the contactor. These con­
be used as part of an electric interlocking 
ich allows the motor to be switched directly 

reverse direction of rotation. The auxiliary 
are so adjusted that they open after the main 
r contacts when the direction of rotation is 

and they can be so arranged as to 
that the armature has stopped before the 
direction voltage is applied. 

nits may be installed in any attitude. The 
rements and overall dimensions are given 

spare parts diagram. The main terminals 1 
0·312" B.S.F. terminals and the coil terminals 

manlteqance: and overhaul has been verified and approved by 
Airworthiness Requirements. 29/8/56." 

JUNE 1951> 

ENGLAND TELEPHONE ELGAR 7777 

CHELTENHAM S. 22 TELEPHONE XF 1381 

TELEPHONE PLYMOUTH 5-4171 

,, ,. 



Rotax Technical Leaflets TL 1 - 96 OCR Page 216

30 

f--------+--6·2 O"CRS----------~ 
I 

,__------------+--9·2 0" -;--------'--------..! 

8 

( 



Rotax Technical Leaflets TL 1 - 96 OCR Page 217

-
~ .. 

-I 
\ • 

~ 

(3 and 4) and auxiliary terminals (5 and 6) are 2 B.A. 
stud terminals. 

Pet•iodie Inspection 
A careful visual inspection should be made at intervals i 
between overhauls. All terminals and the unit fixing 
nuts should be secure and the insulation of leads should 1 
be examined for signs of wear or damage. 

If any signs of overheating are discovered they should 1 
be investigated and any damaged parts renewed. The 
insulation resistance between the following points 
should be measured, using a 250 volt " Megger" :- ' 

Terminal 5 and terminals 6, 1 and 3. 
Terminal 6 and terminals 1 and 3. 
Terminal1 and terminal 3. 
All terminals and casing of the unit. 

The insulation resistance between the points should 
not be less than 20 megohms. 

2000 llout• Ovet•ltaul 
After every 2000 hours in service, the starter unit ' 
should be removed from the aircraft and overhauled. 
The unit should be dismantled and each part thoroughly 
examined for signs of wear or damage and, where 
necessary, damaged or worn parts are to be renewed. 
Particular attention should be paid to leads. 

When the D.10505 contactor has been removed from 

Item No. 
No. Port No. Off Name of Part 
1 N 130138 1 Lead Assy. 
2 N 130137/1 2 Lead Assy. 

N 24062 2 Washer 
3 N 130137/2 1 Lead Assy. 

N 24062 1 Washer 
4 N 130137 1 Lead Assy. 

N 24062 1 Washer 
5 N 119152 1 Connecting Strip 
6 N 119148 1 Cover Assy. 
7 NK 4226-F 2 Screw 

N 1354 2 Plain Washer 
N 1374 2 Spring Washer 
NK 10006-F 2 Nut 

8 N 96889 2 Washer 
9 N 103114/4 1 Clamp 

10 NK 100280 1 Ballast Resistor 
11 NK 10009-L 4 Nut 

N 1378 4 Spring Washer 
N 100292 2 Stud 

12 N 103113/4 1 Clamp 
13 N 119152/1 1 Connecting Strip 
14 NK 2018-F 1 Screw 

N 1354 1 Plain Washer 
N 1374 1 Spring Washer 
NK 10006-F 1 Nut 

15 NK 10064-F 2 Nut 
N 41173 2 Plain Washer 

., 
l 

the tarter nit it should be overhauled in accordance 
wit the i~structions contained in Rotax Service 
Lea let S.L. 71. 

Wh n the ontactor has been overhauled and any 
oth r parts enewed where necessary, the unit should 
be eassemb ed and subjected ~o the following tests. 

Tes ing 
The startini resistor is to be measured between 
ter inals 1 and 2 and should be 0·026 ohm ± 10% 
cor ected t a temperature of 20°C. 

Pul -in Vo1
1 
age 

The contactrr pull-in voltage is to be measured across 
ter inals 3 and 4 and should'• be between 17·5 and 
18·2 volts. If the pull-in voltage is outside these 
limi s, adjust the slider of the ballast resistor until the 
cor ect volqage has been obtained. The main axis 
oft e unit spould be horizontal when setting the con­
tact· r pu 11-\n voltage. The ballast resistor setting 
sho Id be r11corded after obtaining the correct pull-in 
volt ge and fhe operation of the unit checked first at 
the ull-in vrltage and then at 29 volts. 

Au iliary f.ontacts 
Che k that~he auxiliary contacts open after the main 
con acts wh n the contactor coil circuit is switched off. 

Mil ivolt rop 
Wit the c · ntactor coil'" energized and a current of 

No. 
Part o. Off Name of Part 

N 138 2 Spring Washer 
16 NK 10 64-F 2 Nut 
17 N 1191 1 2 Terminal Stud 
18 NK 10 68-F 2 Nut 

N 7766,/16 2 Spring Washer 
N 8521 2 Washer 

19 N 1217 3 I 2 Washer 
20 N 6690!/ 2 Washer 
21 N 1236 8 1 Starting Resistor 

D 1050~ 22 1 Balance Contactor 
23 N 106280 3 Spacer 

NK 2035-E 3 Screw 

N 135~ 3 Plain Washer 
N 137 3 Spring Washer 

24 N 1217 2 4 Washer 
25 N 1002 8 2 Insulating Board 
26 NK 10006-F 8 Nut 

N 1354 8 Plain Washer 
N 1374 8 Spring Washer 

27 N 9688 4 Washer 
28 NK 70 E 6 Screw 

N 1358 6 Plain Washer 
N 1378 6 Spring Washer 

29 NK 10 06-F 4 Nut 
N 1354 4 Plain Washer 

30 N 1002 6/1 4 Terminal Stud 
31 N 1194r 1 Case Assy. 

l 
1 

" ! 
.l 
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150 amperes flowing through terminal 1 and 2, 
measure the millivolt drop across thes1 conta ts. 
This should not be greater than 180 millivolts. 

With the conta1=tor still energized and]S amp 
flowing through the auxiliary contacts, I easure 
millivolt drop across these contacts (termin1als 5 an 
This should not be greater than 100 millivolts. 

Insulation Tests 
The insulation tests set out in this leaflet fo[ a peri die 
inspection should be. carried out during cerhau of 
the starter unit. As an alternative to th~se test , a 
high potential test of 250 volts r.m,s., 50 cjp.s. ma be 
applied for one minute between each sjt of po nts 
enumerated in the insulation tests. After comple ion 
of the insulation or high potential test , the nit 
should be given a visual check to ensure t at ther is 

even spacing between the turns of the starting resistor 
and that the cover fits correctly. 

When the unit has satisfied these tests it may be con­
sidered serviceable for continued use. 

Rotax Set•vieing Facilities 
Any unit which cannot be serviced satisfactorily by 
following the instructions contained in this leaflet, 
should be replaced by a new one and the original 
returned to our nearest Service Department, or 
nearest authorised service station, where it will 
receive prompt attention by our repair Organisation. 

When ordering replacement parts, please give full 
information by referring to the parts list and the 
engraved type and serial numbers on the unit. This 
will facilitate prompt identification and efficient 

1Service. 

For further informatioJ on the functioning, operation and maintenance 

of Rotax equip ent, en uiries should be addressed to :-

THE SERVI E D'EPARTMENT 
l 

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

VICTORIA 

Telephone : XF 1381 

Technical 

TECH 

ROTAX LIMITED • 
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RO AX LIMITED 
HEM L HEI':IPSTEAD 

HE TFORDSHIRE 
NGLAND 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephon : BOXMOOR 4444 Telephone : BY 6500-09 

Telepho 

.-)-!. 
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should be addressed to:-

ALI:lS DEPARTMENT 

i 
NCTIPN • LONDON N.W.10 • ENGLAND 
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e : ELGar 7777 
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SUBJEC)T: Navigation Lamps 
. 

TYPES: H.l701, H.l702, H.l703', 
H.l705, H.l706, H.l707, 
H.l714, H.l715 

D~""TA: 
Voltage 
Power consumption : 

See table below. 
20 watts. 

Electrical connection : 
Mounting: 

Soldered leads to pins. 
Four 6 B.A. screws. 

Weight: 4 oz. 

Description 
I 

These port (red) and starboard (green) navigatio!l 
lamps have been designed to comply with the Air 
Navigation Regulations. The lamps in the series, a(l 
of which have a power consumption of 20 watts, are 
identical in construction, the difference between each 
lamp in the series being shown in the table below. 

Unit Bulb Voltage Colour of Glass 
H.1701 12 to 14 V. Red 
H.1702 12 V. Red 
H.1703 24 V. Red 
H.1705 12 to 14 V. Green 
H.1706 12 V. Green 
H.1707 24 V. Green 
H.1714 As H.1703 but with aluminium screen 

cap and union ring. 
H.1715 As H.1707 but with aluminium screen 

cap and union ring. 

GLASS RED 
STARBOARD GLASS GREEN 

FIXING SCREWS 

Installation diagrant 

The lamps are strongly constructed, the design being 
compact and allowing for easy dismantling or installa­
tion. The unit comprises a socket moulding for the 

PRICE ONE SHILLING 

11 Information contained in this leaflet 
overhaul, has been verified and 
ance with Chapter A6-2 of 

A.R.B. Approval Nos. H.1703 
"Amendments to this publication invalidate 
by the manufacturers with the concurrence 
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p, and a screen cap support moulding, the 
lding having spring loaded plunger con­

cap and a union ring for securing the 
to the socket moulding, a dome-shaped 

the filament Jamp. The glass is held in 
the screen cap and a cork gasket is fitted 
of the glass to ensure a good joint. The 

1 ed plungers which make contact with the 
1 p, pass through the socket and are hollow 

ends to receive the supply leads. The 
ing and the screen cap support moulding 

to each other by means of the four fixing 
screen cap is dome-shaped with a section 

cult:-:wv::tv Kt>t"""'."'" the vertical plane and a plane 110° 
cal plane in the outboard direction. 

in the inboard side of the screen cap gives 
the lamp being_alight during flight. 

t 

lamp is a bayonet cap type and the fila­
is 

1 
arranged as to give sharp cut-off at the 

of 1 e screen cap aperture. 

lamps are small enough to be installed in the wing 
under a perspex cover thus preventing any drag 
eh might be caused by external mounting. On 

aller aircraft, however, where it may not be possible 
install the lamps under a cover in the wing tip, the 
p may be installed externally. 

overall dimensions of the lamp are shown in the 
ram above. The lamps are mounted by means 

r 6 B.A. screws positioned in diametrically 
pairs on P.C.D.s of 1·170" and 1·250" res­

. Electrical connection is made to the lamp 
two soldered leads. 

ENGLAND 

CHELTENHAM S. 22 

JUNE 1956 

TELEPHONE ELGAR 7777 

TELEPHONE XF1381 

CANADA TELEPHONE 'pL YMOUTH 5-4171 
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Periodic Inspection 
From time to time the lamp should be inspected o 
ensure that there is no apFarent physical dama e. 
The mouldings should be examined carefully for signs 
of distortion or cracking and where this is discover d 
the lamp should be removed and the damaged F rt 
replaced. The terminals should be examined for sig s 

When ordering replacement parts, reference shou d 
be made to the table below and the complete inform -
tion, including the Fart name and number and t e 

Part Name Part No. 

Screen Cap Moulding (H.1701 to 13374 1 
07) 

Screen Cap Moulding (H.1714 & 55958 1 
15) 

Glass (red) (H.1701, 02, 03 & 14) 13371/1 1 
Glass (green) (H.1705, 06, 07 & 15) 13371/2 1 
Filament Lamp (H.1701. & 05) 13353/C 1 
Filament Lamp (H.1702 & 06) 13353/B 1 
Filament Lamp (H.1703, 07, 14 & 

15) 
13353/A 1 

Cork Gasket Ring 13369 1 

qf corrosion and the security of the lamp to its in­
stallation checked. 

After this visual inspection, the operation of the lamp 
should be checked by switching on and off. 

When the lamp has satisfied this inspection it can be 
considered serviceable for continued use. 

code number of the unit for which the part is required, 
spould be quoted. This will ensure correct identi-
fi'cation and prompt service. ' 
' 

Part Name Part No. No. Off 

Support Moulding 13373 1 
Union Ring (H.1701 to 07) 13376 1 
Union Ring (H.1714 & 15) N 55957 1 
Lampholder Moulding 13375 1 
Screw (fixing) AGS 245/31 4 
Thackery Washer AGS 1583/D 4 
~ampholder Plunger 13378 2 
P!unger Spring 13380 2 
L~mpholder Disc 13377 1 
Screw (for lampholder disc) AGS 244/30 2 

For further information on the f nctio.ning, operation and maintenance 

of Rotax equipment; enqu ries spould be addressed to:-
! 
I 

THE SERVI E DEPARTMENT 

LUCAS-ROTAX LIMITED LUCAS-ROTAX (AUST.) PTY LTD 

NEPEAN HIGHWAY 

CHELTENHAM, S. 22 

VICTORIA 

5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 

Telephone: XF 1381 

ROTAX LIMITED 

I 
Telephone : BOX"100R 4444 

Technical enquirie should be addressed to:­
J 

TECHNICAL ALES DEPARTMENT 

CANADA 

Telephone : BY 6500-09 

WILLESDE'N JUN TIOr)l · LONDON N.W.10 • ENGLAND 
Telephon ELGar 7777 
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SUDJEfJT: 
TYPES: 

Lamp Bodies and kno Assemblies 

H.4500 Series La111p B dies 

H.4600 and H.4700 Se ies Knob Assemblies 
I 

D ... t\.TA: ! 

Voltage : 24 volts unless otherwise specified 

Power Consumption : 2·4 watts 

Weight: Body 1·5 oz. Knob Assemblies 0·18 z. 

Electrical Connections : 6 B.A. Combinep Scr w 
and Washer Terminations 

Desei"i(ttion 
These units have been designed for use as warni g 
lamps in general applications, e.g., power indicati n, 
and are intended to replace the lamp assemblies 
formerly obtained under the code numbers H.3400 a d 
H.3500 series. Each lamp comprises body and kn b 
assembly, the H.4600 series of knob assemblies bei 
matched to lamp bodies H.4501 or H.4503, and t 
H.4700 series of knob assemblies being matched 
lamp bodies H.4502 or H.4504. Lamp knob: asse -
blies may be obtained in various combinations 
shapes and window colours (see illustration and tabl ). 
The design is such that a lamp may be testea witho t 
being removed from its circuit simply by pressing t e 
knob assembly. 

Full dimensional details are given on the installati 
diagram. 

Lamp Bodies H.4501 and H.4503 

These lamp bodies are of similar construction 
comprise the lamp, a terminal post assembly,. t 
contact post assemblies and a socket assembly e,nclos 
in a light robust case of moulded Bakelite. The ea e 
is fitted at one end with an adaptor for the bezel a d 
at the other a removable base which serves as 'a cov r 
for the terminals. The bezel is attached to t 
adaptor by means of a bayonet fitting and is elilgrav 
D-N as shown below. 

KEYWAY T.D.C. 

·062' HIGH LETTERtS 
FILLED IN WHITE 

rl.4601 & H "1703 

H 4602 H -1601 & H.4701 

H 4501 & H 4502 

H.4702 

When a body is fitted with its complementary knob 
assembly this engraving indicates tbe direction in 
which the bezel of the knob must be turned in order 
to adjust the iris dimmer from the Day to Night 
position. 

The two bodies differ in that H.4503 is slotted at the 
base to allow side entry to the terminals for tags type 
A.M.P. 31878. 

Lamp Bodies H.4502 and H.4504 

With the exception that the bezel used on these 
bodies is not engraved they are identical to H.4501 
and H.4503 respectively. 

Knob Assemblies H.4600 series 

This series of knob assemblies comprising types H.4601, 
H.4602 and H.4603, are each fitted with an iris dimmer 
and are for use in conjunction with body H.4501 or· 
H.4503. Rotation of the knob bezel controls the 
opening and closing of the dimmer thus enabling the 
light to be adjusted to suit all conditions of day or 
night flying. 

Type code numbers H.4601 and H.4602 indicate the 
shapes of knob assembly that are available ; each shape 
is shown in the illustration above. 

Type H.4603 is identical in shape to the H.4602, the 
difference being confined to the finish of the iris dim­
mer, i.e., in the H.4603 the berylium copper .strips 
forming the iris are black oxidised to further reduce 
the amount of light required for specific flying condi­
tions. 

"This Leaflet is approved by the Air Registration Board. 10/1/58" 
"Amendments to this publication i validate the above approval unless issued 

by the manufacturers with the c ncurrence of the Air Registration Board." 

PRICE ONE SHILLING 

ROTAX LIMITED WJLLESDEN JUNC fiON Lvl DC;N tl W. 10 

l.UCAS-ROTAX !AUSTRALIA) PTY. LTD JOYNl Ol·l AVlNI lE 

ENGLAt·ID 

l.ETLAND N.S W. 

JANUARY 1958 

TLl f:l'fi(;tiE f:l.CAI{ 17/l 

ff:LJ:I'HGNL 11 "2-11 

LUCAS-ROTAX Lll11TED TORONTO 13 Ot-1 ARIO CAI'JADA rEl EPHOI·IE f·l Yl'10UTil !> 41/1 

-------~--------------~---------
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Each code number is suffixed by a stroke number to 
indicate the colour of the window fitted to the 
assembly. 

Knob Assemblies H.4700 series 

This series of knob assemblies, comprising types 
H.4701, H.4702 and H.4703, is similar to the H.4600 
series but is not fitted with the iris dimmer. They are 
used in conjunction with body H.4502 or H.4504. 
Windows are available in various colours as for the 
H.4600 series. 

The table overleaf summarises the possible combina­
tions of the four lamp bodies and the two series of 
knob assemblies. 

lnstullu tiou 
The lamps are mounted on a panel, being fixed in a 
cut-out 0·781" diameter with a keyway, cut 0·031" deep 
by 0·141" wide as shown in the installation diagram, to 
prevent the lamp from turning in the cut-out. 

With the bezel removed insert the adaptor end of the 
body into the cut-out (against the pressure of the 

TERMINAL NO. I TO BE "COMMON" 
TERMINAL N0.1 CONTACTS IN FREE POSITION 
TERMINAL NO. 3 CONTACTS WHEN LAMP IS PRESSED 

<( ~ 0 

~ ~ "' v-~ 

a· aptor spring) and secure it in this position by re­
p acing the bezel. 

V hen these units are mounted in banks, the minimum 
d stance between centres of installation cut-outs is 
1·POO". 

l~•~t·iotlic~ lns1••~etion 

T ese lamps should be subjected to a visual inspection 
a d if they pass successfully they may be considered as 
a ceptable for further service. 

E amine the moulded body to ensure that it is not 
c acked, strained or otherwise damaged. Remove the 
e d cap, and ensure that all connections are secure and 
t e leads in good condition. 

V hen ordering replacement parts, reference should 
b made to the spare parts list and complete informa­
ti t:>n, including the part name and number and the code 
n mber; of the unit for which the part is required, 
si ould be quoted. 

2· s" I r-
' 
I 

I 
I v 

I V 

u.. 

: 

1B\Si~t~l6 
H.4701 H.4702 H.4703 H.4601 H.46'o2 & 3 

1-~- -~~ 
~~-w~ 

~--B~ 
KNOB ASSEMBLIES 

Installation Uiag·t·:un 

STANDARD CUT-OUTS 
IN MOUNTING PANEL 

9' 

I 
< 
l 
1 
J 
l 
J 
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Body 

H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4501 or 3 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H-4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 
H.4502 or 4 

Knob Assembly Colour 

H.4601 /1 ist 
H.4601/2 uby Red 
H.4601/3 reen 
H.4601f4 lue 
H.4601/5 mber 
H.4601f6 urple 
H.4602/1 olourless 
H.4602/2 ed 
H.4602f3 reen 
H.4602/4 lue 
H.4602f5 mber 
H.4602f6 ltra-Violet 
H.4603/1 olourless 
H.4603f2 ed 
H.4603f3 reen 
H.4603f4 lue 
H.4603f5 mber 
H.4603f6 ltra-Violet 
H.4701/1 olourless 

. <H.4701/2 ed 
H.4701f3 reen 
H.4701f4 lue 
H.4701/5 mber 
H.4701/6* ed 
H.4701/7 ltra-Violet 
H.4702/1 olourless 
H.4702/2 ed 
H.4702/3 re en 
H.4702/4 lue 
H.4702/5 M~ber 
H.4703/6 ~1St 
H.4703/2 fby Red 
H.4703/3 re en 
H.4703/4 lue 
H.4703f5 tmber 
H.4703f6 urple 

* Coloured window is marked With t e letter " F" 

Code No. of previous 
Lamp Assemblies 

H.3411/1 
H.3412/1 
H.3413/1 
H.3414/1 
H.3415f1 
H.3416J1 
H.3401f1 
H.3402f1 
H.3403f1 
H.3404f1 
H.3405/1 
H.3406f1 

H.3501f1 
H.3502f1 
H.3503f1 
H.3504f1 
H.3505f1 

H.3506f1 

H.3511/1 
H.3512f1 
H.3513f1 
H.3514/1 
H.351 5/1 
H.3516/1 

Note : Lamp bodies types H.4503 and HA504 ave no previous equivalent. 

For further information on the functioning, peration and maintenance 
of Rotax equipment, enquiries should e addressed to :-

LUCAS-ROTAX (AUST). PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

Telephone : SYDNEY FF. 2241 

THE SERVICE DEPART ENT 

ROTAX LIMITED 
HEMEL HEMPSTEAD 

HERTFORDSHIRE 
ENGLANQ 

Telephone : Bc:iXMOOR 444 

Technical enquiries should :be ad ressed to :­

TECHNICAL SALES ;DEP RTMENT 
' 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

ROTAX LIMITED • WILLESDEN JUNCTION • N.W.10 • ENGLAND 
Telephone : ELGar 77 7 
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T E C H 
L E A 

N I C A L 
F L E T 

N U M B E R T.L. ~-l 

SUBJECT: 5 ampere, Single Pole Pusr-bu ton Switch 
I 

TYPE: 0.0523 (A.M. Ref. 5CWf898) 

DATA: 
Rating : 5 amperes. 

Weight : 1·4 oz.
1 
1 

Mounting : Four 0·120" dia. holes whose centres , 
form a 0·960" square. 

Dese .. iption 
Used extensively in a wide variety of applications where! 
the maximum contact current does not exceed 5 
amperes, these light yet robust switches have been con- i 

structed to give long, reliable service with the absolute ! 
minimum of attention. l 
Contained in a cylindrical moulding, the switch corn- ; 
prises two leaf contacts which are connected by means I 
of a spring loaded, finger operated, plunger housed in a 
moulded shroud. • 

Electrical connection to the switch is made via two ; 
4 B.A. combined screws and washers which are con­
tained in a recessed terminal block at the base of the 1

1
. 

switch moulding. The terminal block is protected by 
a moulded cover retained in position by a 4 B.A. 
countersunk screw. 

Installation 
The mounting flange is drilled with four 0·120" dia. I 
holes, the centres of the holes forming a 0·960" 1 
square. The switch is secured to a panel having a ! 
cut out 1·160" dia. by means oftwo diagonally opposite : 
6 B.A. screws or two No. 4 woodscrews. Full dimen- [ 
.sional details are shown in the diagram overleaf. l 

Pe1•iodie Inspection 
I 
1 

1. ith 5 amperes flowing the voltage drop across 
the contacts must not exceed 150 millivolts. 

2. he insulation resistance between terminals shall 
not be less than 5 megohms when tested with a 250 
volt " Megger." 

Di mantling 
Sho Id it be necessary to dismantle the switch, un­
scre the shroud, this allows the spring and plunger to 
be emoved. All contact surfaces are then easily 
ace ssible for examination and cleaning. 

The component parts of the switch will, under normal 
circ mstances, remain serviceable throughout the 
life of the switch. If necessary the spring may be 
ord red under Part Number N.56804. The plunger, 
Par Number N.65296, need only be changed if it is 
con idered inadvisable to dress the contact surfaces. 
If a y component is renewed then the following tests 
mus be carried out before the unit is put back into 

T sting 
1. perate the switch six times to make sure that 
the eturn spring is functioning correctly and that there 
is n, tendency to stick. The action must be positive 
and mooth. 

ith 5 amperes flowing the voltage drop across 
ontacts must not exceed 100 millivolts. 

The construction of the switch renders periodic in­
spection of the components unnecessary. A visual. 
inspection of the switch should be made, and ca~e • 
taken to ascertain that cracks or signs of other damage. 1 

are not in evidence. Ensure that the connections are I 
secure and clean and that they show no signs of corro- · 
sion. Operate the switch six times to make sure . 
that the return spring is functioning correctly and 1 
that there is no tendency to stick. The action must l 
be positive and smooth. Replace the switch by a 3· 
new unit if damaged beyond economic repair. At 
periods consistent with the utilisation of the switch 

he insulation resistance between terminals shall 
be less than 20 megohms when tested with a 
olt " Megger." 

and having regard to the class of circuit in which it is Any switch which fails to pass any of the above tests 
installed, the following tests should be carried out. ' sho Id be discarded. 

PRICE ONE SHILLING 

"This ,leaflet is approved by the (A-ir Regi tration Board. 10]1/58" 

A.R.B. Authority Ref. No. for .0523: E.2388 
"Amendments to this publication invatidate th above approval unless issued 

by the manufacturers with the conc~rrence f the Air Registration Board." 

! 
I 

JANUARY 1958 

ROTAX LIMITED WILLESDEN JUNCTION LONDON .10 ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD JOYNTON AVENUE ZETLAND N.S.W. TELEPHONE FF.2241 

LUCAS-ROTAX LIMITED TORONTO 13 ONTARIO 
I 

CANADA TELEPHONE PLYMOUTH 5-4171 · 
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4 HOLES 0·120" DIA. TO 
SUIT NO. 6 B.A. SCREWS 

OR NO. 4 WOODSCREWS . 

.. 

For further information on the funct1ioning, operation and maintenance 

of Rotax equipment, er quiriJs should be addressed to:-

LUCAS-ROTAX (AUST.) PTY. LTD 

JOYNTON AVENUE 

ZETLAND 

NEW SOUTH WALES 

Telephone : SYDNEY FF.2241 

ROTAX LIMITED , 

1 

THE SER' ICE DEPARTMENT 

RC~AX JIMITED 

HEM L HErPSTEAD 

HE TFOR!DSHJRE 

ENGLtND 

Telephon : BOXMOOR 4444 
I 

LUCAS-ROTAX LIMITED 

5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 

CANADA 

Telephone : BY 6500-09 

Technical enquiri ~s shduld be addressed to:-
1 

TECHNICAL SALES DEPARTMENT 
I 

WJLLESDEN JL NCTJ:ON LONDON N.W.10 

Teleph )ne : ~LGar 7m 

l 

l 
I 
I 

i 
I 

ENGLAND 

-1 _.,..,.. ..-~~--- ..... --- .. ---...-

< 

," < ,;f.\'ft 
.-: ;·?~~ 
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SUBJECT: 

TYPES: 

DATA: 
Rating: 

F.5601 : 

F.5602: 

F.5603 : 

Contact Rating : 
Mounting: 

Operational Ceiling : 

Current Indicator R 

F.5601/l 
F.5602 
F.5603/ I 

30 amperes D.C. maxi mu~. 
Indication at 15 amperes 
and below. l 
6 amperes D.C. or A.C. 
(280-560 c. p.s.) 1 
25 amperes A.C. maxi mull]· 
(frequency range 280 c.p.s. 
to 560 c.p.s.). I 
Indication at 8 amperes 
and below. l 
0·25 ampere at 28 volt D.G. 
Two 0·156" diameter hole~ 
on the main axis of th~ 
mounting plate ; fixing 
centres 3·375" apart. ; 
6o,ooo ft. r 

Operational Temperature Range : - 65°C to + 70°C. 
Compass Safe Distance : 
Weight: 
Electrical Connections : 

Coil Terminals : 
Contact Terminals : 

23·5" for 1° deflection. 
0·5 lb. 

2 B.A. studs. 
6 B.A. screw and washe 
assemblies. 

These units are flame-proof and fire resistant. 

Descri(ttiou 
The F.5601 relay is designed for inclusion in a 28 vol, 
D.C. circuit while the F.5603 is designed for 20~ 
(nominal) .;tolt A.C. circuits (frequency range 280 
c.p.s. to 560 ·c.p.s.) and each unit closes a 28 volt 
D.C. circuit to operate a warning signal when thJ 
current in the main circuit falls below a certain pret 
determined value. The F.5602 may be used in 28 volt 
D.C. circuits or 208 volt A.C. circuits (280-560 c.p.s.\ 
and the relay contacts open to break a 28 volt D.C~ 
warning circuit when the current falls below 3·0 ± 0·5 
amperes. The ratings of the units are listed abov~ 
under " Data." j 

ROTA X 
TECHNICAL 
LEAFLET 
N U M B E R '1'. L. 8 :i 

rates a moving contact assembly mounted her­
across the jaws of the core. The armature 

"'"'~r''"''" is secured to the core by one of the mounting 
and a bolt, being positioned by spacers. The 

rnmt-o,rt-< are mounted on a transverse insulation 
fitted to the armature bracket ; the fixed con-

is in the form of a stud while the moving contact 
bly consists of a leaf contact spring, a backing 

ng and an adjustment plate mounted on a dural­
u in block which in turn is screwed to the insulation 

armature cam is loaded by a spring, anchored to 
duralumin block, so that it is held clear of the 
ing contact spring. In this position, the armature 
approximately 45° to the core arms but when it is 
ed towards the 90° position the cam engages the 
ing contact spring and opens or closes the con-

unit is enclosed by a sheet metal cover secured to 
terminal board by two countersunk screws. 

rpr·r:.1na• lar mounting plate, riveted to the cover, 
s six 0·156" diameter fixing holes, three in line 
end of the unit. Of the three holes, the inner 

n the centre line of the relay, whilst the outer are 
aced 0·780" on either side. The holes at each end 
on centres 3·375" apart. The terminals are 
red to the terminal board by internal nuts. 

The units are similar except that the coil windings 
vary to give the required ratings. Each relay has J 
U-shaped laminated core, held parallel to the terminal 
board by three mounting pillars, which is energised b~ 
a coil mounted and wedged on one arm. A laminate~ 
armature is pivoted to a bracket. which supports i~ 
between the"jaws of the core, and has a cam whic1 

"This Leaflet is approved by the Air K~gJstratJon Board." 14/3/58 

PRICE ONE SHILLING 

A.R.B. Approval 
"Amendments to this publication 

by the manufacturers with the 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-ROTAX LIMITED TORONT013 

: E.3461 

ENGLAND 

ZETLAND N.S.W. 

DECEMBER 1957 

TELEPHONE ELGAR 7777 

TELEPHONE FF.2241 

CANADA TELEPHONE PLYMOUTH 5-4171 
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Operation Periodic Insfteetion 
The main circuit line is connected via terminals 1 an 2 ~hese units are correctly adjusted and thoroughly 
and the 28 volt indicator leads are connected to t r- tested before leaving the factory and should require 
minals 3 and 4. The contacts are normally closed n liftle attention in service. If a unit functions satis­
the F.5601/1 and F.5603f1, and normally open on t e factorily in its circuit it may be considered suitable for 
F.5602. When the main circuit is switched on t e c~:>ntinued use. A general inspection should be made 
core is energised and the armature swings towa d a~er every 2400 hours of operation to ensure that no 

h h d 1 p ysical damage has been sustained and that the 
the 90° position so t at t e cam opens an c oses t e connections and terminals are clean and secure. 
contacts respectively. Since the restoring torq e j 
exercised by the cam spring is opposing the torq e f1illivolt Drop Test 

3 

Inte:~.•nal wil•ing· tliag••a•n 
(F.:i601/1 and F.:ifi03/1) 

exercised by the magnetic attraction of the core, t e 
armature will tend to return to its normal position if 
the current falls and if the current is reduced to i s 
indicating value or below, the armature will swi g 
sufficiently to allow the contacts to close or op n 
respectively. Thus the indicator will operate if t e 
main current falls below the predetermined value and 
cut out if the current rises above it. 

Tjhe following test should be carried out to ensure that 
tle contacts and the coil are in good condition. 

_.Ajllow a 0·25 ampere current to flow through the con­
t~cts and measure the potential drop between term­
i~als 3 and 4. This must not exceed 60 millivolts. 
Pass the maximum rated current (D.C.) through the 
cl~ il and measure the potential drop between terminals 
1 and 2. This must not exceed the value given in the 
t ble below. 
I Maximum 
/,Jnit Rated Current 

F~5601 30 amperes 
F.J5602 6 amperes 
F.l5603 25 amperes 

Potential Drop 
100 millivolts 
130 millivolts 
120 millivolts 

~ervieing 
lffest equipment is not available, no attempt should be 
m1ade to dismantle or service the unit. lt should be 
replaced by a new one and the unit requiring overhaul 
r~turned to our nearest Service Department, or 
a thorised service station, where it will receive 
p 1ompt attention by our Repair Organisation. Where 
tist equipment is available, apply for Rotax Service 
Leaflet No. S.L. 85 for full servicing instructions. 

For further. information on the fu ctioning, operation and maintenance 
of Rotax equipment, enquiries should be addressed to :-

THE SERVI E +PARTMENT 

ROT X LIMITED LUCAS-ROTAX LIMITED LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
HEMEL HEMP~TEAD 

HERT .ORDfHIRE 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
NEW SOUTH WALES E GLAND 

Telephone: SYDNEY FF.2241 

Technical enquiries s ould be addressed to:-

TECHNICAL S LES DEPARTMENT 

ROTAX LIMITED • WILLESDEN JUN TIOr • LONDON N.W.10 

Telephon : ELGar 7777 

CANADA 

Telephone : BY 6500-09 

ENGLAND 

; 
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SUBJECT: Trimmer Resistors 

TYPES: ZA.260 I - ZA.261 I 

DATA: 
Rating : 
Resistance value : 

8 watts (at 20°C. ambient) 
See table below 

Mounting: 2 brass inserts tapped 6 B.A. 
and spaced 1" centres 

Deset•iptiou 
All resistors in the range are similar in construction 
the only difference between them being their re­
sistance value. The value of each resistor in the 
range is shown in the table below. 

Code No. Resistance Code No. Resistance 
ZA.2601 5 ohms ZA.2607 350 ohms 
ZA.2602 15 ohms ZA.2608 100 ohms 
ZA.2603 40 ohms ZA.2609 7 ohms 
ZA.2604 10 ohms ZA.2610 270 ohms 
ZA.2605 3 ohms ZA.2611 200 ohms 
ZA.2606 20 ohms 

The unit comprises a moulded bakelite body, a semi­
circular mica former wound with resistance wire 
which is secured to the body by means of the two 
6 B.A. terminal assemblies, a moving contact arm 
which sweeps the edge of the wound former and a 
metal strip which forms the connection between one 
of the terminals and the moving contact arm. 

The moulded body is shaped in the form of an arch 
with a rectangular base. The outside curve of the 
body is flat with a flange at one side and the former is 
fitted with one edge against the flange and the other 
overlapping the end of the body. The moving con­
tact sweeps over the edge of the overlapping part of 
the wound former. The two fixed contacts are 
fitted opposite each other at each end of the former. 

The overall dimensions of the resistor with details 
of terminals and fixing inserts are shown in the dia­
grams overleaf. 

t•et•iodie lnSJteetiou 
Periodically the resistor should be inspected to en­
sure that there is no apparent physical damage. The 
body moulding should be examined carefully for signs 

"Information contained in this leafiet affecting 
the Air Registration Board in accordance with 

TECHNICAL 
L E A F L E T 
N U M B E R 'l'.L. 1-iH 

ng or distortion and the moving contacts and 
i nals shou Id be clean and free from corrosion. 
unnecessary to remove the unit from its installa­
if it satisfies this visual check. If it functions 

rily in its associated circuit it can be consid­
serviceable for continued use. 

n the associated unit, to which the trimmer re­
is connected, is removed for overhaul, the 

should also be removed and inspected as 
bed above. After inspection the following 
should be applied :-

the moving contact arm set at the maximum 
n measure the resistance between the ter­

This should be within + 15%-0% of the re­
ce value quoted in the table of resistance values. 

an ohmmeter connected to the terminals, 
tu the spindle from the maximum position to the 
min mum position and check that the fall in resistance 
val is even throughout the sweep of the moving 

arm. 

a 500 volt " Megger," measure the insulation 
nee between the moving arm and the spindle. 

should not be less than 20 megohms. 

a flash test of 1000 volts r.m.s., 50 c.p.s. A. C. 
for one minute between each of the fixing 
and its nearest terminal. 

resistor satisfies these tests it can be considered 
le for continued use. 

maintenance has been verified and approved by 
Civil Airworthiness Requirements. 3/1/56" 

"Amendments to this publication appfoval statement unless issued 
by the manufacturers with the con·o:urr•ence of the Air Registration Board." 

PRICE ONE SHILLING JANUARY 1956 

ROTAX LIMITED WILLESDEN JUNCTION . ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD NEPEAN CHELTENHAM S. 22 TELEPHONE XF 1381 

LUCAS-ROTAX LIMITED TORONTO 13 TELEPHONE PLYMOUTH 5-4171 
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@) 

la~ 
I"""'llatio .. 'nd +""""' diag•·am• 

INTERNAL CONNECTIONS 

For further information on the functtning, operation and maintenance 

of Rotax equipment, e quiriE7s should be addressed to:-

LUCAS-ROTAX (AUST.) PTY. LTD 

NEPEAN HIGHWAY 

CHELTENHAM, S. 22 

VICTORIA 

Telephone: XF 1381 

j 

l 
THE SER ICE rEPARTMENT 

RO AX ~IMITED 
HEM L HEfMPSTEAD 

HERTFOR SHIRE 

NGLI ND 

Telephon BOXMOOR 4444 

LUCAS-ROTAX LIMITED 

5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 

CANADA 

Telephone : BY 6500-09 

Technical enquiri s should be addressed to:-

TECHNICAL SALES DEPARTMENT 

ROTAX LIMITED • WILLESDEN JUNCT.lN , LONDON N.W.IO , ENGLAND 

LGar 7n7 

I ' 

< ... ;;. ... ' . ~ 
* ,.1~ 
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SfJBJECT: 

TYPE: 

DATA: 
Voltages: 

Contacts : 
Coil: 

Rating (contacts) : 

Mounting: 

Operational Ceiling : 

Double Action Solenoid 

D.2710 

29 volts D.C. maximum 
29 volts D.C. maximum 

150 amperes 

Four 0·234" diameter holes 
in pedestal, whose fixing 
centres form a rectangle 
2·375" X 1·500". 

60,000 ft. 

Operational Temperature Range : -65° C. to +70° C. 

Fully tropicalised Climatic Grading : 

Acceleration Grading : 

Vibration Grading : 

Weight: 

Electrical Connections : 

Contacts : 

Coil: 

1A 

3 (Central regions) 

4·25 lb. 

Four 1
56 " B.S.F. studs 

Two 4 B.A. screw 
washer terminations 

This switch is fully flame-proof. 

Description 
This double-act:ion solenoid switch is intended for use 
as a change-over contactor in a 28 volt D.C. circuit. 
A special preloaded ball catch is incorporated to render 
the switch free of disturbance under conditions of 
acceleration, so that it may be mounted in any position 
without loss of efficiency. 

The solenoid consists of a coil wound on a bobbin 
tube, within which slides a plunger. The tube is 
partly filled by a soft iron core which provide~ an 
anvil stop for the plunger in its energised posit 
The coil is housed in a cylindrical body and retained 
by a throat plate through which the plunger projects. 
A moulded two-way terminal block is fitted to the 
body for the coil connections and has two 4 B.A. screw 
and washer terminations. Screwed into the open end 
of the plunger is a short spindle which carries a cir­
cular contact moulding into which a contact ring is set. 
This contact ring connects two fixed contacts, which 
are integral with terminals 3 and 4, when the solenoid is 
de-energised. The contact moulding is free tq slide 

.. Amendments 
PRICE ONE SHILLING by the manufacturers 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX {AUSTRALlA) PTY. L TO 

LUCAS-ROTAX LIMITED iORONTO 13 

ROTA X 
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e spindle, being retained by a conical nut, and 
load is maintained by a conical spring between 
ulding and the plunger. The correct load of 

lb. is obtained with a follow-through of approxi-
0·030". Both fixed and moving contact sur­

are of silver. The terminals are 15/' B.S.F. 
set in, and insulated from, an end cap bolted to 

noid body. A long rod butts against the anvil 
of the plunger and passes through an axial hole 

core to operate contacts similar to those at the 
r end. These contacts are normally open but, 
closed, have a contact load of 5-6 lb. with a 

rough of 0·030". The two 15/' terminals 
2) are mounted in a similar manner to those at 

unger end of the switch. A protected connection 
passes under the switch between the feet of the 

to common terminals 1 and 3. 

ical return spring bears on the end of the long 
rod to maintain the plunger in the normal position 

n the coil is de-energised. The " out-stop " is 
by a collar, integral with the long rod, which 

in the bore of a preload plate bolted to the core. 
collar has a slight bevel around the circumference 

mid position. A bow spring loads two levers, 
on the preload plate, which in turn apply 

ure through two short rods to two balls housed 
e preload plate and riding on the periphery of the 
. They are spaced at 180° and are so placed that, 
the plunger is in the de-energised position, the 

rest on the smaller circumference of the collar 
against the bevel so that a force of at least 5 lb. 

uired to move the plunger towards its energised 
n. This ball catch is sufficient to eliminate any 

ment of the plunger, with consequent lessening 
e load on the made pair of contacts, as a result of 
eration. When the coil is energised, the balls 

FEBRUARY 1956 

ENGLAND TELEPHONE ELGAR 7777 

CHELTENHAM S. 22 TELEPHONE XF 1381 

CANADA TELEPHONE PLYMOUTH 5-4171 
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ride up over the bevel. A screw is provided in the 
top of the cover which·houses the bow spring to ear 
on the spring and provide a means of adjustment for 
the catch load. 

Opet•ation 
When the coil is energised, the plunger moves into 
the coil, open circuiting terminals 3 and 4 and ma ing 

5 6 

l\"ii'ing Diagram 

contact between terminals 1 and 2. The slight m ve­
ment of the contact rod which precedes the actua ion 
of the closed contact moulding allows sufficient time 
for full acceleration of the plunger, ensuring that cpn­
tact is broken sharply so that the possibility of weld1ing 
is minimised. When the coil is de-energised ~the 
plunger immediately returns to its normal posi ion 
under the action of the return spring. Terminals 3 
and 4 close and terminals 1 and 2 open in a sim lar 
manner to 3 and 4. 

tested before leaving the factory and should require 
,little attention in service. If a unit functions satis~ 
·~'factorily in its circuit it may be considered suitable for 
continued use. A general inspection should be made 

lto ensure that no physical damage has been sustained 
and that the terminals are clean. 

I 
;Millivolt Drop Test 
1 

this test should be carried out to ensure that the 

lcontacts and conductor strip are in good condition. 
JAIIow 90 amperes to flow between the points enumer­
f~ed below and measure the potential drop between 
them, which should not" exceed the value indicated. 

Between terminals 1 and 2 50 millivolts 
(coil energised) 

'

Between terminals 3 and 4 
(coil de-energised) 

,Between terminals 1 and 3 
' I 
I 
I 

50 millivolts 

40 millivolts 

Servicing 

f test equipment is not available no attempt should 
e made to service or dismantle the unit. lt should, 
owever, be replaced by a new one and the inoperative 

Euipment returned to our nearest Service Depart­
ent, or authorised service station, where it will be 
romptly dealt with by our Repair Organisation. In 

P • d• 1 • ases where test equipment is available, apply for 
et"IO IC IIS(teettOII ~otax Service Leaflet No. S.L.87, for full servicing 

The ""'" "' <Om<tly •di"'"d '"d thoro" hly r·u,. 
For further information on the functioning, operation and maintenance 

of Rotax equipment, e qulrir should be addressed to : 

LUCAS-ROTAX (AUST.) PTY. LTD 
NEPEAN HIGHWAY 
CHELTENHAM, 5.22 

VICTORIA 

Telephone: XF 1381 

THE SERVIlE DEPARTMENT 

ROfAX JIMITED 
HEM L HE~PSTEAD 

HE TFORPSHIRE 
NGLjND 

Telephon : BOXMOOR 4444 

Toohniaol enq"ld" 'ho"t be •dd'"'"d to ,_ 

TECHNICAL ALES DEPARTMENT 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

ROTAX LIMITED WILLESDEN J NCTI10N · LONDON N.W.IO · ENGLAND 
LGar 7777 

. 
'' 

·---------- ···--~~~ 

.. ·;,· 



Rotax Technical Leaflets TL 1 - 96 OCR Page 233

J+,o. ROTA X 
TECHNICAL 
LEAFLET 
N U M B E R T .L. S~ 

SUBJEfJT: Push-Button Switches 

TYPES: 0.10601 0.10602 

DATA: 
Voltage: 28 volts. 
Current Rating (continuous) : 10 amperes. 
Electrical Connections : 4 B.A. combined 

screw and wash r 
terminations. d 

Ambient Temperature Range :- 65°C. to +70° . 
Fixing: Two 4 B.A. screwL 
Weight : 1·75 oz. 

Description 
These switches are designed for general application in 
aircraft electrical systems where a single-pole, change­
over push-button switch is required. Each switch/ is 
of robust construction and comprises a moulded b~se 
assembly, the switch mechanism and a moulded body. he only difference between the two switches in the 
Two fixed contacts and the external terminals ~re r nge is that the body moulding of the 0.10602 is 
fitted to the base moulding and the external c~n- f0rmed with a push-button guard which prevents the 
nections are protected by a base cover which is secured ~·~advertent operation of the switch. 
to the base moulding by two 6 B.A. screws. A pu1sh 
button, which forms the operating plunger of t~e nstallation 
switch mechanism, protrudes through the top of tpe he unit may be mounted in any attitude and is 
moulde9 body. 1 cured to its mountings by two 4 B.A. screws which 

~ ~rew into two tapped bushes in the body moulding. 
The switch mechanism is assembled on a brac .et '\he centres of the fixing holes are spaced 1·580" apart. 
secured to the base moulding and consists of the spri g Oimensions of the switches are shown in the install a­
loaded operating plunger, an operating arm, a roll1er t d 1 f 
carrier plate and roller and the moving contact tlon iagram over ea · 
assembly. The moving contact assembly is a copP,er 
strip, with a contact at each end, and the assemqly Periodic Inspection 
pivots on a pin attached to the bracket of the swi~ch 1t is not recommended that these switches be dis­
mechanism. Both moving contacts are connectrd rl,antled as they have been sealed after manufacture 
to the common terminal (terminal2) and in the normtal a'nd test. Periodically, however, they should be 
unoperated position terminals 2 and 3 are closed a d ~-I spected to ensure that there is no apparent physical 
terminals 1 and 2 open. amage. The body moulding and base cover should 

e carefully examined for signs of cracking or dis­
When the operating plunger is depressed the roller of tbrtion and the unit should be firmly secured to its 
the mechanism is moved across the top of the contact fountings. Terminals should be examined, where it 
strip by the operating arm and when the roller ov~r- i~ possible to do so without removing the unit from 
centres the contact strip, terminals 2 and 3 are open:ed its installation, and these should be clean -and free 
and terminals 1 and 2 closed. This position is ma1n- ftom corrosion. If the unit satisfies this visual check 
tained while pressure is exerted on the plunger. and functions correctly in its associated circuit, it can 
When the pressure is removed the moving condct ~1e considered serviceable for continued use. Where 
returns to the normal position with terminals 2 and 3 switch is found to be in any way defective it should 
closed and 1 and 2 open. e removed and a serviceable one fitted. 

" Information contained in this leaflet affecting safe oJeration, maintenance and overhaul has been 
verified and approved by the Air Registration Board iij accordance with Chapter A6-l of British Civil 
Airworthiness Requirements. J 29/8/56." 

A.R.B. Approval Nlo. E.3288 
"Amendments to this publication invalidate thS approv!J statement unless issued by the manufacturers 

PRICE ONE SHILLING with the concurrence of the Air Registration Botrd."" I JUNE 1956 

ROTAX LIMITED WILLESDEN JUNCTION • LONDON I N.W. 10 ENGLAND TELEPHONE ELGAR 7777 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD · NEPEAN HIGH AY · CHELTENHAM S. 22 TELEPHONE XF 1381 

LUCAS-ROTAX LIMITED TORONTO 13 CANADA TELEPHONE PLYMOUTH 5-4171 
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' .~ 

CONNECTIONS SUITABLE FOR 19 AMP. CABLES (MAX.) 

4 B. A. COiiiBINED SCREW & WASHER 

j I I l ~I 
li I I _I 
I .L-.1 I 

J ~~ ll j 

- 4 BA FIXING HbLES 

.187 DEEP I 1.625" 

" 
1.2so· 

X 

: ITQI] 

1. 2. 3. 

1.sao· ± .oo2 
CRS. 

n.I0601 

Installation diagra1ns 

For further information on the fun~tioni1g. operation and maintenance 
of Rotax equipment: enquiriles shtuld be addressed to :-

~l 
f 

t . 
a> 
;; 

. ... ... ..,. 

! 
1 

THE SERVIC~ DErARTMENT 
LUCAS-ROTAX (AUST.) PTY. LTD ROTA1 LIMITED LUCAS-ROTAX LIMITED 

NEPEAN HIGHWAY HEMEL ljlEMP~fEAD 5595 ROYALMOUNT AVENUE 
CHELTENHAM, S. 22 HERTF<DRDStjiRE TOWN OF MOUNT ROYAL, P.Q. 

VICTORIA ENCSLAN~ CANADA 

Telephone: XF 1381 Telephone: JoXMCDOR 4444 Telephone: BY 6500-09 

Teoh"i<ol e"q";';" ,J,Id i• odd'e"ed to:­

TECHNICAL SAJES DEPARTMENT 

ROTAX LIMITED . WILLESDEN JUNCIIONI . LONDON N.W.10 
Telephone ELG r 7777 

ENGLAND 
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SUBJECT: Phase Correction nit 

TYPE: 

DATA: 
Input: 
Output: 

Rating: 

ZA.7201 

11S V., A.C., 3-phase, 400 c.9.s. 
22S VA., 11S V., single phase, 0·8o6 
lagging power factor. 
Continuous. 

Operating Temperature Range : - ssoc. to sooc. 
S-way S.B.A.C. tJr­
minal block ; ea le 
ferrule AS 672. 

Electrical Connection : 

Weight: 2 lb. 12 oz. 

Deseri(ttion 
This unit has been specifically designed to en~ble t e 
" Loran" (Long Range Navigational Equipment) sindle 
phase load to be taken from a 7SO watt, 13-phate 
invertor without unbalancing the line voltagfs. 

lt comprises an aluminium box and cover asseml:lly 
within which are mounted two chokes and a capacit~r, 
the latter occupying a central position. ExFernaiJiy 
secured to one side of the box is a S-way S.B.A.{:. 
terminal block. Connections between the blbck a1_d 
the internal components pass via three rubbet gro~~~­
mets located in the wall of the box below the termi al 
block. 

A B 

CHOKE CHOKE 

Cl 

Ii'ig. 1. Ch•cuit tlhtgi·:un 
I 

TECHNICAL 
LEAFLET 
N U M BE "R '11.'.1~. s!~ 

The chokes are bolted to the base of the box, whilst 
the capacitor is held by a clamp arrangement which 
passes through the side of the box opposite to the 
terminal block. The wall of the box carrying the 
capacitor is strengthened by a channel section which 
is located externally and secured by the nuts forming 
part of the clamp arrangement. 

Installation 
This unit may be mounted in any attitude. When 
being installed, due consideration should be given to 
the space required to enable the cover to be removed, 
also that required for making the connections at the 
terminal block. 

lt is IMPORTANT that the connections at the terminals 
marked A, B and C be such that the phase rotation is 
A-B- C. Terminals A1 and C1 are connected to 
the single phase· load. Four 0·160" diameter fixing 
holes, whose centres form a rectangle 6·62S" by 2·SOO", 
are provided for mounting purposes. 

Overall dimensions are :-
Length : 
Width: 
Width (at terminal block) : 
Height: 

7·12S" 
3·687" 
S·342" 
2·687" 

j t•et•ioclie htSJteetioJt 
The base of the unit extends beyond the box Ft ea h 
end to provide a means for mounting. The erotrl!l- With the phase correction unit '1 in situ " a general 
sions are of double thickness metal. These are further visual examination should be made to ensure that it 
increased by the addition of the ends of the bot whidh has not sustained 'any physical damage and that, all 
are turned out and shaped to coincide W\th tie electrical connections are free from corrosion and 
extended base. I secure. 

"Information contained in this leaflet affecting saff operacron, maintenance and overhaul has been verified and approved by 
the Air Registration Bc:trd in accordance wit~ Chapter A6-1 of British Civil Airworthiness Requirements. 20/6/57." 

11Amendments to this public~tion inv3.1idate the approval statement unless issued 
PRICE ONE SHILLING by the manufacturers with! the eo currence of the Air Registration Board." FEBRUARY 1957 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX {AUSTRALIA) PTY. L TD 

LO DON N.W. 10 

NE EAN HIGHWAY 

ENGLAND 

CHELTENHAM S. 22 

TELEPHONE ELGAR 7777 

TEL"EPHONE XF 1381 

LUCAS-ROTAX LIMITED TORONTO 3 CANADA TELEPHONE PLYMOUTH 5-4171 

:_ ,,-..- / .. .'·:;.: ... ..:~!1 
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,, 

TO REGULATED 5UPPL Y 

~-- A B 

I 
I 
I 
I PHASE CORRECTION UNIT 

I 
I 
I 
I AI L __ 

li'ig. 2 'l'est Cb•cuit 

c -~ 

I 
I 
I 
I 
I 
I 
I 

Cl __ j 

·I 

<!heckjthe unit, also, for security of mounting. An 
9peraqonal check, in conjunction with the equipment 

ith W.hich it is associated, is to be made and provided 
t at t~·is check is satisfactory, the phase correction 
unit mry be passed for continued use. 

tvjl·luaul Pei"iod 
he nature of this unit does not necessitate a set 

period I at which it should be overhauled. Provided 
;hat it 1kontinues to satisfy a functional test at periodic 
i~~-tervjls it may be passed for further service. 

owev1er, in the event of the unit suffering physical 
d mage or in some way appearing suspect, it should be 
removJd from the aircraft for testing andfor repair. 

1esJing 
T~e unlit should be connected in a circuit as shown in 
Fig. 2. A 115 volt, 3-phase, 400 c.p.s. regulated supply 
s~ould be connected to terminals A, Band C in such a 
~yy thjt the phase sequence is clockwise (A-B- C). 

cbnne~t across terminals A1, C1 a load of 255 V A. at 
115 volts and lagging power factor of 0·866. 

urit to be functioning correctly the current in each 
li e m st be 1·13 amperes ± 10%. 

S:f"itch ]on the supply and measure the current in the 
t~~ee lnes as indicated by A1, A2 and A3. For the 

SJnu·e 1• u·ts 
! . 

The following components are the only re ommended spares for these units :-

No. I No. 
Name of Part 

Base Assembly 
Cover 
Screw 
Plain Washer 
Capacitor (3·4 ~F.) 
Capacitor Clamp 
Support Plate 

Part No. 

N.136238 
N.136241 
NL.2113 
NK.7056 
N.136242 
N.136243 
N.136244 

per Unit Nam~ of Part Part No. per Unit 

1 S ring rasher NK.7305 2 
1 C oke F.3601 2 

10 S rew NL.1102 4 
10 St ffnut AGSf2002fBf2 6 

1 T rminal Block Assy. N.67709 1 
2 
1 

F rrule I N.62874 3 

When ordering replacement parts give complete 
information, including part numbers, part name and 
the model and serial numbers, which can be found on 

G ommit NK.25202 3 

th narreplate of the unit for which the parts are 
re uireo. This will ensure positive identification and 
pr mpt service. 

' ' ~1 

1 

' ' ,: 
' 
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For further information on the funcfioninjg, operation al)d maintenance 

of Rotax equipment, enquiries should be addressed to:-

LUCAS-ROTAX (AUST.) PTY. LTD 

NEPEAN HIGHWAY 

CHELTENHAM, S. 22 

VICTORIA 

Telephone: XF 1381 

THE SERVICE DEPARTMENT 

LUCAS-ROTAX LIMITED ROTAX IMITEP 

HEMEL H~MPST~AD 

HERTFOiDSHIRj E 
ENGLjAND 

5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 

Telephone : BOXMOCDR 4444 

Technical enquiries should be addressed to:­

TECHNICAL SALlS DfPARTMENT 

CANADA 

Telephone : BY 6500-09 

ROTAX LIMITED . WILLESDEN JUNCT ON . LONDON N.W.10 . ENGLAND 

Telephone : iLGar
1
7n7 
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SUBJECT: Contactor 

TYPE: 0.11901 

DATA: 
Voltage: 

Main contacts : 
Auxiliary contacts : 
Operating coil : 

Current Rating: 
Main contacts : 
Auxiliary contacts : 

Mounting: 

Electrical Connections : 
Main terminals : 
Auxiliary terminals : 
Operating coil terminals : 

Weight: 
Operating Temperature 

112 volts D.C. 
28 volts D.C. 
28 volts D.C. 

100 amperes 
5 amperes 
Four holes 0·196" d 
in base on centres 2" 
4·75". 

0·312" B.S.F. studs 
4 B.A. terminations 
4 B.A. terminations 
6 lb. 10 oz. 

Range : - 65°C to + 70°C , 
Operating Altitude Range : Up to 60,000 feet. j 

Description . I 
This magnetically operated contactor is designed fo~ 
single pole switching in 112 volt D.C. circuits, the 
operating solenoid working from a 28 volt D.C. supplyj 
The unit incorporates two pairs of auxiliary contacts 
and a coil economy switch in addition to the mairl 
contacts. Both pairs of auxiliary contacts are normall~ 
open. r 

The actuating levers are contained within a main bod)j~ 
casing together with the coil economy switch. Th 
solenoid is mounted on the top of the main casing in 
cylindrical housing. Two insulated side casingJ 

. mounted either side of the main casing house the mai~ 
contacts and auxiliary contacts. The main terminals 
are fitted on top of the side cases and arc chutes conJ 
taining de-ion grids are fitted in extensions to the top, 
of the side casing. The terminal block for the solenoid 
leads is mounted on top of the main case, and terminal; 
blocks for the auxiliary contacts are fitted on the end, 
of the side cases. 

The two main contacts are connected in series and 
contact arm of each contact is mounted on a 
which is rotated to close the contacts. The shafts a 
rotated by the movement of the plunger in the solen 
by means of a mechanical linkage. An interlock 
included in the linkage, which ensures that should 
moving contact weld closed the other pair of rn,,t,.r-tci 

will open to interrupt the line circuit ; the rnr1t,.r-tcl 

., Amendments to this publication 

TECHNfCAL 
LEAFLET 
N U M B E R 1'. L. !H• 

n open until the weld has been cleared and the 
m reset. 

main contacts are of the rolling butt type and are 
1 with silver graphite. The moving contacts are 
1 nected together via flexible copper braids and a 

eo ductor bar, which passe? through the main casing 
is secured by nuts and screws to the base of each 

sid case . 

en the control voltage is applied to the solenoid, 
plunger is pulled upwards towards the solenoid 
I. The plunger pulls on the centre pin of the 

mechanism to drive a pin against :actuating 
on the shafts. This action rotates the shafts, 
eh the main contact arms are mounted. 

action also opens the coil economy switcll which 
been shorting out the hold-in coil and places it in 

with the pull-in coil. The combined coils being 
igher resistance give a reduction in current con­
ption for continuous rating . 

PRICE ONE SHILLING 
by the manufacturers with the conc:urro•nce 

above approval unless issUed 
the Air Registration Board." 

OCTOBER 1957 

I 
ROTAX LIMITED WILLESDEN JUNCTION ENGLAND TELEPHONE ELGAR 7777, 

LUCAS·ROTAX (AUSTRALIA) PTY. LTD CHELTENHAM S. 22 TELEPHONE XF 1381[ 

LUCAS-ROTAX LIMITED TORONTO 13 
I 

CANADA TELEPHONE PLYMOUTH 5-4171' 
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The main contact arms are mounted on individ al 
shafts and differential movement can be obtained. lln 
the event of a main contact becoming welded so t~at 
its return spring cannot open it when the switch trip,s, 
its actuating arm will remain in the closed positibn 
while the actuating pin moves away to the nor~al 
position. The spring strip attached to the actuatir,g 
arm will no longer rest on the end of the actuating Pili 
but will spring in and abut on its periphery, formin~ a 
distance lock between the arm and the pin. If the 
solenoid is again energised, the free contact will nbt 
be closed because the movement of the actuating p1in 
is restricted by the spring strip. 

Periodic Inspection 
These units are correctly adjusted and tested befo e 
leaving the factory and should require little attention 
in service. If a unit functions satisfactorily it can ~e 
considered serviceable for continued use. A gene~al 
inspection should be made periodically to ensure thrt 
there is no apparent physical damage and that tlije 
terminals are clean. 

I 

11 ;, 'etomme"ded th>t the followl"g mllllvolt te•t be 
~~~i:~s ~ut to ascertain the condition of the main 

With the contacts in the closed position and rated 
c~rrent of 100 amperes flowing, measure the millivolt 
d[op ·across each pair of main contacts. The milli­
vflt drop should not exceed 50 millivolts. If this test 
is1 not practical with the unit in situ, the main contacts 
srnj ould be carefully examined and if their condition 
is at all doubtful the unit should be removed and the 
lillivolt test applied. 

~et•vicing 

lf!test equipment is not available no attempt should be 
niade to service or dismantle the unit. lt should be 
replaced by a new unit and returned to our nearest 
S~rvice Department, or authorised service station 
w(here it will be promptly dealt with by our repair 
organisation. In cases where test equipment is avail­
aole, apply for Rotax Service Leaflet S.L. 90 for full 
s,rvicing details. 

For further information on the funrction1ing, operation and maintenance 
of Rotax equipment, enqui ies srnould be addressed to :-

THE SERRV
0

JTCAI Ex Lo1~E1TPEADRTMENT 
LUCAS-ROTAX (AUST.) PTY. LTD LUCAS-ROTAX LIMITED 

JOYNTON AVENUE HEMEL' HEM STEAD 5595 ROYALMOUNT AVENUE 
ZETLAND HERYORDSHIRE TOWN OF MOUNT ROYAL, P.Q. 

NEW SOUTH WALES ENIGLA~D CANADA . 

Telephone: SYDNEY FF. 2241 Telephone: BOX OOR 4444 Telephone: BY 6500-09 

Technical enquiries s ould be addressed to :-

ROTAX LIMITED • 

TECHNICAL S,LES DEPARTMENT 

WILLESDEN JUN~TIO~ • LONDON N.W.10 
Telephon : ELGar 7777 

• ENGLAND 

,----,., 

\ . 
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SUBJECT: Thermal Unit 

TYPE: 0.8513 A.M. Ref. 5CWJ4407 

DATA: 
Rating : 200 amperes. 
Tripping time : 60 to 75 seconds (at 25°C). 
Contact voltage : 28 volts D.C. 
Weight : 1 lb. 8 oz. 
Altitude Range : 0-60,000 ft. 
Temperature Range: -65°C to+ 50°C. 
Acceleration Grading: 1A. 
Vibration Grading : A (Central region). 

Description 
The thermal unit D.8513 has been designed for therm~l 
overload protection in 112 volt aircraft electrical cit:­
cuits. 

The unit comprises a moulded base on which is 
mounted a bi-metal strip and shunt, a spring-loade~ 
trip lever and a pair of contacts. These parts arle 
covered by a metal protective casing. 

The point at which the bi-metal strip actuates the trip 
lever to close the contacts can be varied by means of~ 
ceramic dolly at one end, which is locked in the re­
quired position by a screw thread and nut. l 

R.OTAX 
TECHNICAL 
L E A F L E T 
N U M B E R 'J'.L. ~H 

The· unit may be mounted in any position by means of 
foyr 2 B.A. clearance holes at centres 3·750 in. by 
3·00 in. 

I 
Overall dimensions : 

Length: 
Width: 
Height: 

Electrical Connections 

4·500" 
3·500" 
2·562" 

T~e main supply line connections are made by two i" 
B.S.F. terminal studs. The trip contact connections 
ar~ made by two 4 B.A. screw and washer terminations. Connections from the main terminal studs, on th, 

top of the moulding outside the cover, to the bi-met~l 
strip are made by silver plated, cast brass connecting 
strips mounted in the underneath cavity of the .Pleriodie Inspeett•on 
moulding. The connections between the contacts an~ j 
~~~:arc~e::~.mi~~s i~;~la~~~e b~:r~h~o~~~~~~~gb~~~e~f T~ese thermal units are accurately adjusted and tested 
the moulding. I before leaving the Factory and should require but little 

attention between overhauls provided they are not 
m~ltreated. Providing a unit controls Jts associated 

The bi-metal strip, with a shunt, carries the main line eq:uipment in the desired manner, it may be considered 
current and actuates the trip lever so as to close thb satisfactory and passed for further use. However, a 
contacts in the event of the pre-determined overloa~ geperal visual inspection should be made periodically 
occurring. Closing of the contacts provides a 28 volf to ensure that the thermal unit has not sustained any 
supply to the associated protection device in the mai[ apearent physical damage and that all terminal con-
supply. ne~tions are clean and secure. 

PRICE ONE SHILLING 

I 
'"This Leaflet is approved by t e Air Registration Board.'" 29/11/57 

A.R.B. Authority Ref. No. : [E.3528 for 0.8513 
"Amendment to this publication inv~lidate t~e above approval unless issued 
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The covers should be removed and all contacts exa"l­
ined for signs of excessive pitting or burning, and if 
found, the unit should be removed from the aircraft 
for servicing or replacement. 

be made to service or dismantle the unit. lt should, 
hbwever, be replaced by a new one and the inoperative 
e1uipment returned to our nearest Service Depart­
m1ent, or authorised Service Station, where it will be 
plomptly dealt with by our Repair Organisation. 

Servicing 
I If test equipment is not available, no attempt shoulf 

1nl instances where test equipment is available, it 
sheuld be dealt with in accordance with the procedure 
detailed in Rotax Service Leaflet No. S.L. 91. 

For further information on the frctiorng, operation and maintenance 

of Rotax equipment, enquires should be addressed to :-

LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

Telephone : SYDNEY FF.2241 

THE SERVICE DEPARTMENT 

j 
ROTA:X: LIM TED 

HEMEL jHEMPSTEAD 
HERT~ORDS~IRE 

ENfLANp 
Telephone : BOXMCDOR 4444 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

Teoh"k•l '"q"'''" ·r"ld 

TECHNICAL SAlES 

ROTAX LIMITED • WILLESDEN JUNC!:TIO 

e addressed to :-

EPARTMENT 

• LONDON N.W.10 • ENGLAND 

Telephone : ELGar 7777 

~·. ' .. 
-~~ ~ ~ 1~~.~~ 
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SUBJECT: Magnetic Switch 

TYPE: 0.11801 A:M. Ref. 5CWJ5862 

DATA: 
Main Contacts : 

Operating voltage : 
Operating current : 

Operating Coil : 
Operating voltage (max.) : 
Operating voltage (min.) : 

Current (max.) : 
Current (min.) : 
Resistance : 

Rating : 
Temperature Range : 
Acceleration Grading : 
Vibration Grading : 
Weight: 

Description 

28 volt D.C. 
400 amperes. 

29 volt D.C. 
14 volt D.C. 

(at 20°C.) 
0·67 ampere 
0·265 ampere 
48 ohms ± 10% at 

20°C. 
Continuous. 
- 65°C. to + 50°C. 
1A 
A (Central region) 
41b. 

This single pole magnetic relay has been designed for 
the remote switching of a 28 volt D.C. ground supply.! 

Qf-------'-0-' Lo.l.__ __ o I 

2 

MAIN CONTACTS 

Internal wiring diagraJD 

The main contacts can carry a continuous .load ofji 
400 amperes. The operating mechanism 1s very 

J 
1 

I 

I .. ROTAX 
TECHNICAL 
LEAFLET 
N U M B E R T.L. 92 

simple, the operating solenoid closing the contacts 
against two springs. Current passing through the 
coil pulls the plunger into the solenoid against a 
return spring and a mechanical linkage pulls the mov­
ing contact bridge on to the two fixed contacts, com­
pressing the moving contact spring. 

I 
When the coil is de-energised the loaded springs re-
turn the plunger and moving contacts rapidly to the 
normal " open " position. 

Main Contacts 
The main contacts are of the double break bridge type. 

1 

Operating Coil 
The maximum operating voltage for the coil is 29 
volts, and the minimum hold-in voltage lies between 
5 and 1 volt. The resistance of the coil is 48 ohms ± 
10% at 20°C. 

Installation 
The switch may be mounted in any position by means 
of the mounting plate with two 0·281" clearance holes 
at 2·406" centres. 

Overall dimensions : 
Length : 5·375" 
Width : 3·250" 

• Height : 5·562" 

Electrical Connections 
The main contact connections are made by two 0·5" 
dia., B.S.F. terminal posts with nuts and washers. The 

u This Leaflet is approved by' the Air Registration Board." 

"Amendments to this publication invllidate the above approval unless issued 

PRICE ONE SHILLING 

., ... ~ .......... ; ..... ~T-·~ ........................ .. 
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solenoid connections are made via a terminal blbck 
with two 4 B.A. screw and washer terminations. 

Periodic Inspection 
This switch is accurately adjusted and tested before 
leaving the Factory and will require little attention 
between overhauls providing that it is not maltreated. 
If the switch performs its function in the desired 
manne.r it may be considered satisfactory and passed 
for further use. 

A general visual inspection should be made period­
ically however, to ensure that the switch has not sus­
tained any apparent physical damage and that all 
terminal connections are clean and secure. The cover 

should be removed and all contacts examined for 
signs of excessive pitting or burning, and if found, the 
unit should be removed from the aircraft for servicing 
or replacement. 

Servicing 
If test equipment is not available, no attempt should 
be made to service or dismantle the unit. lt should, 
however, be replaced by a new one and the inoperative 
equipment returned to our nearest Service Depart­
'ment, or aut;horised service station, where it will be 
promptly dealt with by our Repair Organisation. 

In instances where test equipment is available, it 
should be dealt witli in accordance with the procedure 
detailed in Rotax Service Leaflet No. 92. 

For further information on the functrning, operation and maintenance 

of Rotax equipment, enquirieslshould be addressed to :-

LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

Telephone : SYDNEY FF.2241 

THE SERVICE I!)EPARTMENT 

ROTAX LI~ITED 
HEMEL HEMtSTEAD 

HERTFORDSHIRE 
ENGLA D 

Telephone : BO MOOR 4444 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone : BY 6500-09 

Technical enquiriesJshoul be addressed to:-

ROTAX LIMITED • 

TECHNICAL SALES DEPARTMENT 

~ I 
WILLESDEN JUNCTI0N • LONDON N.W.10 • ENGLAND : I . 

Telepho'ne : ELGar 7777 
t 
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·-

SUBJECT: 
I Change-over Contactor 

0.10202/1 
A.M. Ref. 5CWf502 

BAT~<\: 
Voltage: 

Main Contacts : 112 volt D.C. 
Auxiliary Contacts : 28 volt D.C. 
Coils: 29 volt D.C. (maximum) 

21 volt D.C. (minimum) 
Current Rating : 

Main Contacts : 300 ampere (continuous) 
500 ampere (3 min.) l 
1,000 ampere (t min.) 

Auxiliary Contacts : 5 ampere 1 
Coil Resistance at 20~c. 

Pull-in Coil : 3·45 ohm± 5% 
Hold-in Coil : 36·4 ohm± 5% 

Temperature Range : - 70°C to +50cC. 

Operational Ceiling : 50,000 feet 

Vibration Grading : 3 (Central region) 

Acceleration Grading : 1A 

Weight: 15·75 lb. 

Deset•ii•tion 
This double pole, magnetically operated, change-eve~ 
contactor has been designed to transfer a load from~ 
one -supply. to another in 112 volt D.C. systems.! 
particularly for changing from aircraft to ground supplyJJ 

The main contacts are able to carry 300 amperes con. 
tinuously and 500 amperes for three minutes. When~ 
the solenoid is energised two pairs of main contacts

1 
are broken and the two other pairs are made. Thej 

ROT ... t\X 
TECHNICAL 
LEAFLET 
N U M B E R 'J'. L. n !l 

The contacts are contained in a rectangular moulded 
housing mounted between the mechanism side frames. 
Arcing contacts are fitted to the main contacts and 
extend above into an arc chute, containing de-ion 
grids, mounted on top of the housing. The operating 
solenoid is mounted on a rectangular plate fixed to the 
end of the side frames and at right angles to the base. 
The solenoid is enclosed in a cylindrical metal cover 
and the main body in a rectangular metal casing. 

As the change-over contacts are mechanically con­
nected on the same pivot there is no possibility of both 
circuits being made at the same time. 

action also breaks two pairs and makes two pairs ofl Main Contacts 
auxiliary contacts. De-energising the solenoid allowsl[ The two pairs of main contacts are of the sliding butt 
the spring-loaded contacts to return to the initial type and are fitted with arcing extensions. 
position. l 

Auxiliary Contacts When the solenoid is energised the final movement o~ 
the plunger operates an economy switch which brings, 
the hold-in coil into series with the pull-in coil. : 

These are operated by a spindle projecting from the 
moving contact carrier. 

' 
"This Leaflet is approved by th1e Air Registration Board. 4/3/5811 

"Amendments to this publication inv~lidate the above approval unless issued 
by the manufacturers with the co"lurrence of the Air Registration Board." 

PRICE ONE SHILLING DECEMBER 1957 
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Operating Solenoid Periodic Inspection · · 
I 
These contactors are accurately adjusted and tested 

.. " 

The solenoid coil consists of two windings, one of low 
resistance and the other of high resistance. The 
former is used alone to provide pull-in effect and both 
are ysed in series for continuous hold-in. 

before leaving the Factory and should require but 
(ittle attention. between overhauls provided they are 
pot maltreated. Providing a contactor controls its 
associated equipment in the desired manner it may 
be considered satisfactory and passed for further use. 

·~,. • f 

The maximum rated voltage for the solenoid is 29 
volts D.C. The minimum voltage to operate the unit 
must lie between 13 and 15·2 volts. The drop-out 
voltage for the solenoid shall lie between 2 anc! 10volts. 
The resistance of the pull-in winding is 3·45 ohms ± 
5%, and the resistance of the hold-in winding is 
36·4 ohms ± 5%. · · 

Installation 
This contactor may be mounted in any position except 
with the contacts pointing down. 

Fixing by 4 hples 0·193" dia. at 7·375" and 4·437" 
centres. 

Dimensions : 
Base 8·5" x 5·07" 
Overall11·42" x 5·34" x 6·83" 
Height required to remove arc chutes 7·8" 
Height required to remove cover 10" 

~owever, a general visual inspection should be made 
after every 1000 hours of service to ensure that the 
i:ontactor has not sustained any apparent physical 
~amage and that all terminal connections are clean 
rd secure. 

The covers should be removed and all contacts 
examined for signs of excessive pitting or burning, and 
i( found, the unit should be removed from the air­
c::raft for servicing or replacement. 

~ .. 
1ervicntg 
lt test equipment is not available, no attempt should. 
be made to service or dismantle the unit. lt should, 
~owever, be replaced by a new one and the inopera­
uive equipment returned to our nearest Service Depart­
~ent, where it will be promptly dealt with by our 

Electrical Connections Repair Organisation. 
The main contact connections are made by shrouded J 

cable lugs. Auxiliary contact and coil connections are lr instances where test equipment is available, it 
made via 4 B.A. screw and washer terminations in a should be dealt with in accordance with the procedure 
10-w•y teem;"'; blo,k. r•Ued ;" Rot"' Se.-vl'e Le•flet No. S.L. 93. 

Foe f"cthee ;"foem,;o" o" the l"""+'"g, opmtlo" '"d m•;"'e"'"'" 
of Rotax equipment, enq~iries.l.hould be addressed to:-

LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 

THE SERVI~E DIEPARTMENT 

ROT)\X Llt11TED LUCAS-ROTAX LIMITED 
HEME~ HEMfSTEAD 5595 ROYALMOUNT AVENUE 

HERTFORDSHIRE TOWN OF MOUNT ROYAL, P.Q. 

T olopho"=~~~r~OR 4444 T oloph::~:~A6500-09 . NEW SOUTH WALES 

Telephone: SYDNEY FF.2241 

~ • r • 

·ROTAX LIMITED 

., 

Technical enquiries• shoulld be addressed to:­

TECHNICAL SALE DEPARTMENT 

WILLESJ?EN JUNCTIOl., • LONDON N.W.10 
Telephone: E~~ar 7777 

ENGLAND 
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SUBJECT: Warning Lamp wit Integral Switch 

TYPES: H.4301, 2, 3, 4 & 5 

DATA: 
Bulb : 28 volt 3·5 watts. 

Switch Contact Rating : 1·5 ampere 28 volt D.C. 

Weight : 2·96 oz. (including bulb). 

Deset•iJltion 
These units combine the functions of a warni g lamp 
and an operating switch and are intended for use in 
28 volt D.C. circuits, i.e. fire warning and fire extin­
guisher circuits. The switch is operated by P,>UShing 
in the knob which houses the bulb. The bulb pay be 
tested by pulling out the knob, which returnf auto­
matically to the central position from both the " in " 
and "out" positions. The units in the serles are 
similar in construction but have the following differ­
ences:-

H.4301 : Fitted with red glass engraved with 
letter " F." 

H.4302 : As H.4301 but glass not engraved. 
H.4303 : As H.4302 but with amber glass. 
H.4304 : As H.4302 but with green glass. 
H.4305 : As H.4301 but with " Pull to Test" action 

omitted. 

H.4301, 2, 3 and 4 

Connection between the three contacts is made by a 
cylindrical contact and a contact ring fitted at the end 
of the bulb holder. The cylindrical contact is con­
nected to the bulb contact plunger in the bulb holder. 
The three contacts are so positioned in the body that 
contact No. 2 makes with the cylindrical contact in the 
centre position, contact No. 1 makes with the cylin­
drical contact in the " out " position and contacts 
Nos. 1 and 3 are commoned by the contact ring in the 
" in" position. An important feature of the units 
is that, whether the knob is pushed in or pulled out, 
contact No. 2 breaks from the cylindrical contact 
before the other contacts make. The possibility of 
feeding back to contact No. 2 is thereby eliminated. 
The contact terminals are enclosed by a moulded cover. 

H.4305 
. . 

The construction of the H.4305 is similar to that of 
the other units in the series except that a stop plate 
in the body of the unit prevents the knob f~om being 
pulled out. This eliminates the " Pull .. to Test" 
action. Each unit consists of a cylindrical moulded bpdy in 

which are fitted three .silver-plated phosphor-1bronze 
contacts connected to three terminals at the reer end. 
A bulb holder assembly is free to slide within th1e body Installation 
but is normally held in the central position oy two 
opposed coiled springs. The bulb holder and ~prings 
are retained in the body by a metal mountin~ plate 
which also provides a connection between th1e bulb 
holder and an earth terminal moulded into the ~mount­
ing flange of the body. The bulb has a single-pole 
bayonet cap and is enclosed in the bulb hold r by a 

Each unit should be mounted behind its panel with the 
switch knob projecting in front and must be secured 
by two 6 B.A. fixing screws. The fixing screws are 
also used to secure the guara to the front of the panel. 

metal screw-on cover which forms a knurled k~ob for. The diameter of the cut-outs in the mounting panel 
operating the switch contacts and also contams the should be 0·781" and the distance between the centres 
coloured glass. The knob is protected agaihst in- of the two 6 B.A. clearance holes for the fixing screws 
advertent operation by a steel tubular guard !having must be 1·093" ± ·005". When the units are mounted 
two finger slots set mutually at 180~ to enaole the in banks the minimum distance between cut-out 
knob to be pulled out. l· centres is 1·093". The end cover must be removed 

"This leaflet is approl.d by the Air Registration Board. 25/6/58." 
"Amendments to this publilcation invalidate the above approval unless issued 

by the manufacturers wicf the concurrence of the Air Registration Board." 
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to gain access to the three contact terminals which, 
as well as the earth terminal, are 6 B.A. combined 
screw and washer assemblies. 

I 
Re~ssentbly 
Whenlthe inspection has been completed and the parts 
are i~ a satisfactory condition, reassembly can be 
commenced. No difficulty should be experienced if 
the sequence of dismantling, described in the preceding 
sectiol, is reversed. Pe1•iodie Inspection 

The unit should be subjected to a visual inspection and 
functional test when the circuit in which it is connected 
undergoes a periodic inspection. 

WARNING : In some applications, i.e., fire extin­
guisher circuits, serious consequences may arise if the 
knob is pushed in without first isolating the unit. 

Examine the body for cracks and other damage and 
ensure that the glass is intact and secure. Ensure that 
the electrical connections are clean and secure and 
check that the bulb lights when the knob is pulled out. 
Check that terminals 1 and 3 are connected when the 
knob is pushed in. The knob must return smoothly 
to the central position from both the " in "and " out" 
positions. 

If the unit fails to operate satisfactorily it must be re­
moved from the aircraft and subjected to a complete 
overhaul and test as described in the following sections. 

Disntantling and Instteetion 
Unscrew the knurled knob and remove the bulb. 
Unscrew the two 6 B.A. countersunk-head mounting 
plate fixing screws and remove the mounting plate. 
Remove the first coiled spring (and stop plate for 
H.4305) from inside the lamp body, withdraw the 
bulb holder and then the second coiled spring. 

Examine .the lamp body for cracks and other damage and 
€nsure that the three contacts are clean, resilient and 
fastened securely to the body moulding. 

Inspect t~e bulb holder for damage and ensure that 
the bulb contact plunger is clean, free to slide and, 
when P.ressed in, returns to its correct position under 
the influence of its spring. Check that the cylindrical 
<:ontact and contact ring are clean and secure. 

Examine the bulb for sagging filament and bulb dis­
coloration and ensure that the co)c;>ured glass i.n the 
knob is intact, clean and secure.' The length of each 
of the two springs should be approximately 0·586" 
and the load required to ·compre~s each spring to 
0·156" is 5·25-6·25 lb. " 

Tes~iug 
H.4301, 2, 3 and 4 
Functi:oning Test 
(a) Connect a 24 volt D.C. supply across terminal 2 
(positiJ.e) and the earthing terminal (negative). The 
bulb m

1
ust light when this is done. 

(b) Cqmnect the positive side of the supply to ter­
minal J· The bulb must light when the knob is 
pulled out. 

(c) C~eck that terminals 1 and 3 are connected when 
the kndb is pushed in. 

(d) Enjlure that the knob returns smoothly to the 
central position from both the " in " and " out " 
positions. 

0 

2 

Intm•nal wiring diagram 

\ 

(e) Connect the positive si'de of fhe ,supply t.~ ter­
minals 1 ~~ nd 2 .• ··<Connect one side of a ·24 volt b~l~ to 
terminal 3 and the other side:. of the bulb, tbgether 
with the supply negative, to the earthing terminal. 

( 
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7 

/tern 
No. Part No. No. off Name of Part 
1 NK.3812-F 2 Cover Screw 
2 N.27393f1 4 Terminal Screw & Washer 

Assy. 
3 N.113954 Lamp Holder Assy. 

. 
(--

' 
0 

" 
(2/ 

" 
\ 

- . - \ 
I 

I ' 

l 
/ 

0 
Part No. No. off Name of Part 

N K.381 0-F 2 Screw 
N.113961 1 Plunger 

N.113964 Lamp Cap Assy. (H.4301 
~ ·t , '· .,;: • & H.43QS)·. '· . 

N.113964Jt/,'~ <1 ~ LamP- Cap Assy.1 (H.4302)· 
N.113964f2 1 : Lamp:- Cap Assy. (H.4J03)'' . -

l Item 
No. 

1- 8 

r 

9 
10 

t· 
v~ 

f"--'' 
l 
I 
r 

r 
l 
r 
l ,_ 

/tern 
No. Part No. 
4 N.139571 
5 N.113962 
6 N.113942 
7 N.68835 

Item 
No. Part No. 

10 N.113964j3 
11 N.113966 
12 N.1163Ei9 
13 N.113?67' 
14 N.117086 
15 N.113953 

5 

No. off Name of Part 
1 Stop Plate (H.4305 only) 
2 Spring 
1 Lamp Body Assy. 

Cover 

No. off Name of Part 
Lamp Cap Assy. (H.4304) 

.. G_~'\rd, . 
, Distance Tube 

1 Bl!lb ,) ' • I • 

1 . _f:!4p.g~~.Spr!ng ,, , 
End Plate. 

-·' 
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Measure the distance the knob moves from the central 
position before contact is made (indicated by bulb 
lighting) in both the " in" and "out" positions. 
This should not be less than f' and -h;" r~spectively. 

Measure the follow-through of the knob in both the 
" in " and " out " positions. This should be greater 
than 614 " and 31/' respectively. The contacts must 
remain closed during the complete follow-through 
movement ; no ·intermittent contact is permissible .. 

(f) Measure the force required to fully operate the 
knob in both " in " and "out" positions. This 
should be between 6* lb. and 8t lb. in both instances. 

(g) With the unit connected as described in para. (e) 
ensure that the lamp in the unit under test indicates a 
break-before-make operation for both the " in " and 
" out " positipns. 

Millivolt Drop Test 

Connect a 24 volt D.C. supply to terminals 3 (negative) 
and 1 (positive), with a suitable resistive load con­
nected in the negative line. With the knob in the 
" in" position and 1·5 amperes flowing, measure the 
millivolt drop across terminals 1 and 3 .. The milli­
volt drop must not exceed 40 millivolts. 

Insulation Resistance Test 
Remove tlie bulb and measure the insulation resistance 
between the following points, using a 250 volt " Meg­
ger." 

, (a) With knob in central position :-

1: (i) The earthing terminal and terminals 1 and 3. 
(ii) Terminals 1 and 2, 1 and 3, 2 and 3. 

(b) With knob in " in " position :-
(i) The earthing terminal and terminals 1 and 2. 

(ii) Terminals 1 and 2, 2 and 3. 
(c) With knob in "out" position :-

(i) The earthing terminal and terminals 2 and 3. 
(ii) Terminals 1 and 2, 1 and 3, 2 and 3. 

The value of insulation resistance in each instance must 
not be less than 500,000 ohms. 

H.4305 
The test procedure for H.4305 is as for H.4301, 2, 3 
and 4 except that tests with the knob in the " out" 
position should be omitted. 

St•a•·e I•a•·ts 
When ordering replacement parts make reference to 
the Parts List and quote complete information, includ-

' ing 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 func ioning, operation and maintenance 
of Rotax equipment, enqul''l' •hould be oddce,ed to:-

LUCAS-ROTAX (AUST.) PTY. LTD 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

Telephone: SYDNEY FF.2241 

THE SERVICE DEPARTMENT 

ROTAX LIMITED 
HEMEL HEMPSTEAD 

HERTFORDSHIRE 
ENGJAND 

I 

LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

Telephone: RI. 8-7737 Telepho"': "]XMOOR 4444 

T ech n kol enqu ;,;e, •ho I Id be odd ce"ed to :-

TECHNICAL SALES DEPARTMENT 

.. . ! ... 
ROTAX LIMITED • WILLESDEN JUNC ION • LONDON N.W.10 • ENGLAND . ~._!, ... . . ~ ~ ~ 

Telep~one : ELGar 7777 
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SUBJECT : Resistor .. Units 

TYPES: ZA.360 I A. M. Ref. : 

N.lll473 

DATA: 

Resistance: 0·12 ohm ± 10% 

Operating Temp. : 400°C Max. 

Mounting: Four k" B.S.F. studs on centres 
3·0" by 3·25" 

Description 
These resistor units are suitable for heavy duty applicat 
tions such as in circuit with a motor to reduce starting 
current. The units consist of two folded " Brightray 
B " strip elements supported side by side by two colr 
umns of insulated spacers. In the case ofthe N.111473 
a double " Brightray B" strip element is used and als~ 
the effective length is double that of the ZA.3601t 
The spacers are secured by four long bolts extendin~ 
the full length of the unit and projecting below the 
base to form the four securing studs. At one end th~ 
two elements are commoned together by a link and 
at the other end they are left free for external con-
nection. l 
Both resistor units are of similar construction the onlr, 
difference between them being their conductive massf 

I 
Installation ! 
The overall dimensions of the resistor and details of 
the terminals and fixing studs are shown in Fig. 2. j 

i 
This unit must be examined periodically for any signs 
of physical damage or distortion., Termin,als sh9uld b~ 
clean and free from corrosion, and''inc>unting studs 

" . ' 'l 

Periodic Inspection 

I 

R O·TAX 
TECHNICAL 
L E A F L E T 
N U M B E R '1'. L. !H; 

,i I 

Fi~. l General view ZA.3601 

be secure. lt is not necessary to remove the 
from its installation if it satisfies this visual exam­

ion. The unit can be passed for continued service 
functions correctly in its pa_rticular circuit. 

the associated equipment, in which the resistor 
is fitted, is removed for overhaul, the resistor 
d also be removed and inspected as above. After 

ion the following tests should be applied :-

e resistance must be measured between t~e free 
s of the elements, using the voltmeter-ammeter 

with 50 amperes flowing in the circuit. The 
stance value should be 0·12 ohm ± 10%. 

a 500 volt " Megger" measure the insulation 
ce between the elements and the securing 
The resistance must not qe less than 500,000 

unit is tested in aircraft service it can be cqnsidered 
if the resistance is at least 50,000 ohms 

"tested at the above potential. 

!'This Leaflet is approved by the Air R'e•iistration Board. 20/3/58" 
"Amendments to this publication 

by the manufacturers with the coric:urr<ence 
PRICE ONE SHILLING 

ROTAX LIMITED WILLESDEN JUNCTION 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD 

LUCAS-ROTAX LIMITED TORONTO 13 

above approval unless issued 
the Air Registration Board." 

FEBRUARY 1958 

ENGLAND TELEPHONE ELGAR 7777 

ZETLAND N.S.W. TELEPHONE FF.2241 
• CANADA TELEPHONE PLYMOUTH 5-4171 

--~----
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>, 

H37" 3·250" 

0·562" 

3·000" 1·2SO" 

NOTE: DOTIED OUTLINE REPRESENTS N.JII47 0·257" DIA. HOLES 
SOLID OUTLINE REPRESENTS ZA.3601. 

Fig. 2 Ins alla~ion diagram 

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

LUCAS-ROTAX (AUST.) PTY. 
JOYNTON AVENUE 

ZETLAND 
NEW SOUTH WALES 

LTD 

. I 
THE SERVI E DEPARTMENT 

RO AX LIMITED LUCAS-ROTAX LIMITED 
5595 ROYALMOUNT AVENUE 

TOWN OF MOUNT ROYAL, P.Q. 
CANADA 

HEM L HEmPSTEAD 
HE TFORDSHIRE 

NGL1ND 

Telephone : SYDNEY FF.2241 Telephon : BOXMOOR 4444 

Technical enquiries s~oul~ be addressed to:­
! 

Telephone : BY 6500-09 

TECHNICAL S LES DEPARTMENT 

CTIPI N o LONDON ROTAX LIMITED • WILLESDEN JU N.W. 10 o ENGLAND 
ELGar 7777 

I 
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