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FOREWORD

The correct method of removing the engine from the
frame of the Gadabout de Luxe 3. and of dismantling
and reassembling the component parts of the engine
for the purpose of replacing worn components. are
tully described and illustrated in this manual.

If these directions are caretully observed, the reader
sold have little difficulty in servicing the engine as
and when necessary to ensure maximum life and
efficiency. The rider’s handbook includes ful instruc-
tions on routine cleaning, lubrication and adjustments.
and also on decarbonising the engine. Thes details
arc therefore not repeated in this manual.

When new parts are required, it 15 important to use
only genuine replacement parts as catalogued in
Phillips Spare Parts List (Model P50).



Type

Baore
Stroke

Piston Displacement
(cubic capacity)

Compression Ratio

Maximum Brake
Huorse-Power

Cylinder
Cylinder Head

Piston

Big-End Bearfng
Small-Eml Bearing
Mainshafl Bearings
Clutch

Primary Reduction
Gearbox Reductions
Divive Chain
Reduetion

Overall Reductions

Divive Cliain
Pedal-Divive

Cuarburettor
Bparking Plug
Tgnition and
Lighting Circuit
Tgnition Setting
Exhaust Silencing

Lubrication

General Specification

ENGINE UNIT
Rex FM.509, air cooled two-stroke, single cvlinder,
with unit-construction three-speed gearbox,
40,0 mum.
305 mm.
49 ce.,

G to l,

2.1 b.h.p. at 6,000 r.pon.
Chill cast aluminium alloy, with cast iron lining,
Aluminiumealloy, detachable.

Aluminium
atdgeon pin,

Paralle] roller-bearing type,
Phaos, bronze bush type,
Ball bearing type.

alloy,  dome-lopped,  with  anchored

Two-dise, running in oil-batl,

3.82 o | by single-helical gear ronning in oil-bath,
Botlom gear, 308 to §; middle gear, 1,94 10 1; top
pear, 163 to 1,

2066 o1,

Bollom gear, 2348 1o 1; middle gear, 1605 1o 1; top
gear, 13.4% (o 1,

Heavy duty roller chain, 4% pitch x 87 wide.

Build inte rear end ol gear box, with rollerfwedge
lreewheel mechanism, and back-pedalling trip-action
For rear brake operalion.  Pedal dreive 1o rear wheel
Lhrough motor drive-chain.

With oil-welled gauee sic-filler and shutter-type choke,
14 num,

Miller Mywheel magneto, & voll 18 watt (headlamp
G volt 15715 watl: (ail lamp 6 volt 3 wait),

3.2 pomn {17 in advance of top-dend-centre,
Full-length pipe and large silencer, readily dismantled
for cleaning.

Cylinder and crank-case, by petroil mixture. Cluteh,
primary-drive and gearbox, by sump oil-bath.



GENERAL SPECIFICATION (continued)

Wheellase
Length Overall
Total Weight
Frame

Front Fork
Flandlelar

Brakes

Prdals
Tyres

Mudguards

Fuel-Tank

Sadidle

Fawdlehar-Controls

Equipment

Finish

CHASSIS
447,
707, Height overall 377,
96 b, (dry).

Tubular head, with twin-lube * backbone ™ carrying
pressed saddle-mounting above, and pressed engine-
mounting beneath,

Phillips Ma. 2 Telescopic spring Tork, carried by ball-
bearing steering-head.

Wide-raised comfort pattern, mounted directly on
teleseopic fork by two-point attachment.

Phillips 47 dia.  Internal expanding, hand-operated
front, lToot-operaled rear,

Phillips ** Tull-rubber ™ pattern Moo 153,
237 din, x 2007 section with Schrader-type valves.

Deep-section pressed steel, with pressed steel channel-
section stays.  Side valances for front wheel and Tull-
quarter side-pancls Tor rear wheel,

O} pint capacity, with reserve type (ap.

Wrights" E. 1. Continental Cantilever Pattern with
rubber top acuated through a central coil spring.
Adjustable for weight.

Carburettor twist-grip control and front brake-lever
on right handlebar, gear-change twist-grip control with
interfocking clutch-lever on lelt, together with lighting
dipper-switch and horn-button.

37 Headlamp, with built-in speedometer, ail lamp
and horm,  Saddichag, tyre inflator, bipod propstand,
tool-kit, carcier, and blank front and rear number
plates,

Flamboyant  red  enamel, with  chrominm  plated
fitments,

ek
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To remove Engine from I‘rame

Alter ensuring that the petrol tap
is Tully tarned off to zero position
{2}, pull off the petrol pipe from the
curbureflor union. Remove t(he
front chainguard,  Uncouple and
remove the chain,  Disconnect and
remove the rear brake rod rom (he
brake lever,

Disconnect the cablez from he
decompressor (on the cylinder head),
the gear selector arm (on top of the
gearbox), the clutch operating arm
{on the forward part of the elutch

cover),  Remove carburctior with
9 . spanner,

Disconnect the cable from  the
electric terminal mounted on top of
the lefl hall of the crankcase just
to the rear of the cylinder, and then
remove the exhaust pipe from the
front part of the cylinder,

Unscrew the three engine mount-
ing bolls and nuts, &° BSF,
removing first the two lower bolls
from the bracket at the rear of the
engine,

Cylinder and Piston

To dismantle the eylinder uuit, slacken
the clip-screw and remove the de-
compressor lrom the cylinder head.
Disconnect the HLT. (ignition) lead
from the sparking plug and unscrew
the plug from the head.

With the 10 mum. tubular spanner
remove the four cylinder head nuis
and washers and 1ift the head from
the cvlinder bareel,  Lift off the
eylinder head gasket. 17 the head
sticks, ease it off with a serewdriver,
bul do ned wse unnecessary force wnd
avoid damaging eilther the head or
the burrel.

Ease the cylinder barrel upwards
about 2% on the four studs,  As Lhe
piston is carried upwards, a slotled
block of wood about 47 thick should
be slipped beneath it with the con-
necling-rod in the slot, [ this block
is left in position during the sub-
sequent operations as long as possi-
ble, it will prevent movement of the

[

piston and damage (o the piston-
skirt and/or vpper face of the crank-
case, as well as preventing gril or
small parts falling into (he crankcase,
Mote which way round the piston
and gudgeon-pin are fitled belore
vemoving them, as they muost be put
back the same way. A shallow
serateh marked on the forward part
of the piston top will help to dis-
Linguish the Tront from the back.

Remove the circlips retaining the
gudgeon-pin in the piston.  The best
procedure [or the removal of the
pudgeon-pin is Lo heat the piston
te about 175°F (80"C—I100"C)h and
gendly push the pin out with a sol
drift until the connecting-rod is free.
Mear-boiling waler s a convenient
medinm Tor heating operation—ithe
wiler should be pently trickled on to
Lhe piston avoiding so far as possible
pouring it on the gudgeon-pin, and
not allowing it Lo get into the crank-



{Ahove) Rewmoving guwdgean pin, - Note
et piston Is fiemdy supparted by Wock
af W,

case,  Mole which way the pin was
fitted into the piston, amd  avoid
excessive lorce.

To reassemble (he evlinder unit, fit
new cylinder base paskel, carefully
noting that the gasket is the right
way round, Before the rings are
replaced on the piston they should
be checked For wear by inserling cach
ring by the least worn part of (he
eylinder burrel, i, at the bottom
and the gap checked with a feeler
gauge. Take care that the ring lies
square in the bore o oblain correct
reading.  We recommend that the
gap should be from 0047 o 008"
IFit one circlip and heat piston belore
placing over connecling rocd, ensur-
ing that il is in the correct position
as originally fitted.  Smear gudgeon
pin with engine oil belore Titting il
into the piston, amd then pass i
through the connecting lug (small-
cnd bush) until it butls against the

[felow)  Refir cvlinder
Bavrel. Ensnre each
pixfen pingy as fulfy
pressed Mt fiv granve
as the bueel passes
aver if,

Refil

other circlip in the piston.
second circlip,

IT the original cirelips are damaged
or bent they should be discarded and
new ones fitted,  Ensure that the
circlips il snugly into  grooves,
Smear cylinder bore and piston sur-
faces with engine oil and fit cylinder
barrel over piston.  Ensure each
piston ring is (ully pressed into its
groove as Lhe barrel passes aver it,

Mow replace cylinder head, vsing
a new gaskel.  Eonsure that it is the
right way round,  Place cylinder
Bead into position, refit plain steel
wishers and nuts (o te rods,  Screw
dowen each nut finger tight and then
finally screw down hall a turn ot a
time ondy until all nuts are Tully Hght.
Clean and readjust spark plug points
il necessary and replace,



The Magneto

To dlismantle, remove left hand crank
and Torward chain cover,  Remove
two countersunk head screws holding
magneto cover,  The fAywheel will
now be ecxposed, showing the nut
which secures the wheel to the shafl,
Remove the nut by using a good
fitting spanner (o 14 mm, socket with
wrench MI15—28 05 recommended)
and wrn in an anti-clockwise diree-
tion. The nul will have been tightly
secured, and it may be necessary (o
give Lthe lever of the spanner a sharp
fap lo release it.

When the nut is removed, screw in
the fMywheel extractor MIS—I1Tx
making sure that the threads do not
cross and also ensure that it s
screwed in to the Mywheel to its
fullest extent. Then screw down Lhe
centre bolt of the extractor using the
correct size spanner,  The fywheel
can then be removed from the
machine.  Ensure that the magnets
do not attract any foreign matter
when the fywheel is removed from
the machine,

Should it be necessary (o remove
the stator plute, this is achicved by
removing the two sccuring screws
which enter through the slotted holes
into the engine casting.

To reasscmble, reverse the dismant-
ling process.  Check  that points
start to break al 3.2 mm. (%) in
advance of top dead centre,

&

To adjust contact breaker points and
lgnition  thning, remove  magneto
cover and sparking plug.

The contact breaker will now be
vigilile and accessible through one of
the slots in the flywheel casting,
Revolve the Mywheel so that the con-
tact lever s lifted 1o its highest
position on the cam and then loosen
the adjuster contact  plate  fixing
serew just sullicient to allow the con-
tact plate o move,  Insert the blade
of o small screw-driver (47) into the
cecentric adjuster pin and tum in
either  direction as  necessary 1o
obtain the gap of 012° between the
poinis,

Tao retime the ignition, slacken—
but do not remove—the two screws
clamping the armature plte unil to
the side of the Mywheel,  Revolve the
Aywheel until the piston reaches lop
dead centre, and then turn the MTy-
wheel well forward (clockwise) and
then graduvally back again (anti-
clockwise)  until  the  piston has
moved up to 3.2 mm. below and in
advance of lop dead centre.  The
positioning of the piston may be
checked through the sparking plug
hole in the cylinder head, Through
the Mywhee] slots the armature plate
may be twisted around (clockwise to
retard, anti-clockwise (o advance)
until the contact bruker points are
just beginning to open.  Tighlen the
two clamping screws,

Aller  these  adjustments it is

recommended that an actual running
test is carvied out as a final check.



Rewaving
fyvelveed
teviveg @ T4 e,
sackel Sl
et wrench
MI5-28,

Removing
Hrwlieel by nse
ol extractor
ME5-17x,



The Clutch

To dismanile the clateh, remove the
right-hand crank and drain the oil by
unscrewing the dreain-plug from the
Bottom and the ller-plug (with dip-
stick) from the lop ol the clutch
cover,  The seven  countersunk
serews in the cover should now be
undone and the cover removed,
taking care when lifting the gasket,

Remove the cluteh thrust bearing.

Loosen the clutch-nut (right-hand
thread) and spring-washer, locking
fAywheel with wrench No, M15-28 o
prevent shall from rotating.

The entire cluich may now be
drawn from the spline of the crank-
shali extension complete with the
cluteh centre drive pinion.  This
cluteh centre drive pinion does not
run directly onto the shaft but has a

Loasen clach et with |7 mm. socked spanner, amd i the swie thne lock fiywheel with
wieench MIES-28 fo prevent shaft from votating,

10



Kemoving
elurch eivelip by nse
of serew driver.

free bush between it and the shaflt,
Both parts may be removed by hand,

To strip down the cluleh, it primary
drive pinion and if the clutch is now
clamped in a vice, the pressure of the
clutch-spring will be overcome, per-
milting the circlip 1o be easily
removed with a screwdriver or other
pointed tool.

Do not clamp tighter than is
necessary to release the pressure on
the circlip, or you may weaken or
split the clutch spring.

Upon removal from the vice, it
will be found that the clutch-plates,
drive plate and spring can be lilted
out easily rom the clutch-body.,

All parts should be thoroughly
cleaned in petrol or paraflin,

Order of reassembly, take the casting
(V3165) open end uppermost, and
place in it spring plate (V3168) with
concave side uppermost.  MNext place

support plate (V3164) and then first
clutch plate (V3162). Then [it pinion
(V3089) 1o splines of driving disc
(V3162), next [t steel disc (V3163),
and finally pressure plate (V3167),

The assembly ai this stage should
now be ftted into a vice Lo compress
the unit 1o allow For the flling of
circlip (V3166) into the housing
(V3il65). The cluich can now be
removed from the vice,

To refit clutch to engine, the engine
should be upright, e, with crank-
shafl in a horizontal position. Ensure
that pinion (Y30E9), is correctly
localed inside the clutch assembly
and that the pinion sleeve (V3I086) is
correcily located inside the cluich
primary drive pinion (V3089). lnsert
clutch assembly on to crankshaft,
refitting spring washer and  clutch
nut, and tighten.  Refit  clutch
pressure cap (V31700 and  finally
clutch cover using a new gasket
(V3014),
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The Carburettor

The main jet is easily removed
without dismantling the carburettor
and any foreign malter in the jet can
be blown out. Never clean the jet
wilh wire as this will lend to enlarge
the hole and aflect the strength of the
mixture. It is occasionally necessary
to strip the carburetior completely
for thorough cleaning, or to replace
worn parts.  The dismantling pro-
cedure is as follows:

After removing the carburettor
from engine, unscrew threaded cover
and withdraw the throttle slide with
spring, jet needle and needle clip.

Unscrew top plug and withdraw
start piston and spring.

Unscrew slow-running screw and
withdraw spring.

Remove air filter spring ¢lip and
withdraw air filter,

Unscrew the two screws on top of
float chamber and withdraw cover
and cover gasket and lift oul the
foat, noting that pointed end of
needle is uppermost.  Unscrew main
jet and withdraw, Unscrew base
plugs and withdraw needle jet,

To adjust the mixture of petroil
and air, l.e,, to enrich or weaken as
required by local conditions, remove
threaded cover and withdraw to-
gether with threaded head, spring,
jet needle and needle clip. MNote
that the needle clip fits into one of
the grooves of the needle. To en-
rich the mixture, fe., to increase
proportion of petrol to air, transfer
the needle into the next groove below,
To weaken the mixture, f.e., 1o reduce
the proportion of petrol to  air,
transfer the needle clip to next
groove above,

CARBURETTOR PARTS LIST

Y¥3171A Carburetior complete
(Type 1/13{3)

YIT2A Carburetior body
(Type I3

Threaded Cover

Starl Piston

Throftle Slide

Float Chamber Cover

Float

Cover Scrow

Thratle Slide Screw

Base Plug
(Enrichment Chamber)

YIIEL  Mul, cable adjuster
V32 Jet
V3a1E3  Meedle Jet

¥i173
W14
Wi175
Wi176
Vi
VI8
Wil
W3IE0

WilEd  Jel Meedle
Vi8S Float Meedle
Vilge  Cable Adjuster
WIEAT  Top Plug

(Enrichment Chamber)
VitEE  Plug Screw
VIIEY  DBush
W0 MNeelks Clip
V191 Throtle Slide Spring
Vi192  Spring
V3193 Spring Throtile
V304 Washer, plug screw (V31800
YVII95  Washer, plug screw (Y 3188)
Va6 Gasket, floal chamber
V39T Air Filler Spring Clip
Va9 Air Filter



Pedal Drive Gearwheel

To dismanile pedal drive gear wheel
amd rear brake lever, remove the
clutch lever and clutch thrust bear-
ing. Using a 17 mm, socket spanner
unscrew the gearwheel nut, and to
prevent shaft rotating, lock Nywheel
with wrench M15-28. Complete this
aperation before removing clulch.

Remove the cluich, as described
on page M and with the sprocket
remover MI5—26x draw the gear-
wheel from the countershall, care-
fully removing woodrll key and
spacer washers, noting that the first
washer is concave lowards the gear-
wheel and the second washer is

{ Righe ) Reweving pedal
drive gearwheel wt.

concave towards the bearing.

The rear brake lever is a keyed
sliding fit on to the pedal drive axle
anel therefore can be pulled straight
off, but remember to Ml its woode T
key from the axle, placing it carefully
where it will not get lost, Remove
shim washers. I is advisable 1o
mark the outer side of the lever o
ensure correct re-fitting.

To reassemble pedal drive gearwheel
and rear brake lever, lollow the fore-
going procedure in reverse, paying
particular attention to the fitting of
the woodrull key.

e

(Lefe) Using o %
TSP spanener ol
.’i.l'”'ﬂ’f'-‘ of rewlonver
MI3-26% ro resrove
pedal dvive pearvhiee!.



Chain Drive Sprocket

To dismantle the chain drive sprocket,
remove the left-hand crank and
magneto cover, and partly unscrew
sprocket bolt using a 17 mm, socket
spanner, 1 the engine has not been
removed from the frame, the bolt will
be easily loosened if first pear is
engaged. A further resistance will
be offered, if necessary, by applying
the rear brake. If the engine has

been removed from the frame, but
provided the cylinder and cylinder

head are still fitted, the bolt will be
leosened by giving the spanner
handle several sharp taps wilh a
hammer or mallet against compres-
sion of engine.  If the eylinder has
been removed, it will be necessary to
anchor the chain  drive  sprocket
when loosening the bolt, and the
illustration on this page shows a
sitable tool for this purpose—
sprocket anchorage tool, MI15-—30x,

Aflter  partly  unscrewing  Lhe
spricket bolt, the sprocket may now
be loosened from its taper on lhe
output shaft by use of a sprocket
remover,  Remove sprocket bolt and
sprocket,

To reassemble chain drive sprocket,
follow the Toregoing procedure in
FevEerse,

(Lefty  Partly  mwerewing  the  chain
spwovelcer bolt, wxing sprocker ancliorage
oo b1 3-30%.

(Below) Loosening sprocker from faper omn
oot shaft, wusing sprockes rerover SP1



The Crank Case

To dismantle, slacken the twelve
countersunk-head screws clamping
the side of the crankcase, six of them
being within the magneto housing
recess, and the remaining six being
around the chain drive/pedal drive
area, It will probably be Tfound that
they have been very firmly tightened
up and resist attempts to slacken
them with an ordinary serewdriver
In such a ease, a brace should be
used ftted with a screwdriver blade
which has been filed exactly to fit the
screw slots.  On the clutch side af
crankease there is a circlip with shim
washers fitted to the end of the index
pea. shaft, and they must be removed
at this stage. Mow remove the
twelve countersunk  head  screws,
already slackened,

A few sharp light blows on the
diecast crankcase, avoiding its edges,
or on the end of the pedal axle with
a wooden or rawhide mallet should
suffice to separate the two crankease
half castings. Do not use a hammer

or other metal object, and do not be
too vigorous when performing this
operation.

Place the engine with its left side
downwards and 1ift off the right half
of the crankease, while pushing the
pedal axle down so that it remains in
the left half of the casing. Carelully
remove the gasket making sure that
no part of il remains adhering to the
crankcase joint faces,

In the right half of the crankease
note the shims over the index gear
shafl bush (adjacent to idler gear)
and also over the pedal drive shaft
bush and remove them. Remove
idler gear by unscrewing the two
hexagon nuets holding the retaining
plate,

From the left hall of the crankcase
withdraw the treble geared counter-
shaft and [ift out the pedal axle with
its  freewheeling unit, noting the
disposition of the shim washers to
facilitate their correct re-assembly,

(Below lfefiy. . . slacken the twelve coumterstuk-head screws . .. xix of them being
within ifve magneia housing.  { Below right ) Sepavating the fwo crank case healf casiings.




Remove crankshaft assembly,

Femove gear pinion (147, third
gear wheel, second pear wheel and

first gear wheel. On the latter, note
that shoulder is uppermost.  Remove
the nine ball bearings now visible
The index gear shall may now be
withdrawn from the crankease,

The pear control unit is now
accessible and ready to be removed
from the crankcase, Remove spring
and location peg and withdraw shaft.

To dismantle index gear shaft,
remove location tubular peg (V3101)
using a nail or a metal rod, ¥ dia.
and 147 long. Remove gear shill
ring and selector pin,

T reassemble replace gear conirol
mechanism into the left hand crank-
case in reverse order of dismantling,

Replace index gear shaft noting
that gear control mechanism should
be located in the gear shift ring,

Fiew of crankcase
iterior as

il bl fx abomt
fo b removed,

Lightly tap shaft into i1s bearing.
Insert gicase into the nine holes of
the shaft and first replace three steel
balls in the three holes nearest gear
shift ring,

Mow  peplace  first gear  wheel,
ensuring  shoulder s uppermost,
Insert a further three steel balls into
shaft and replace second gear wheel,
Insert last three balls into shaft and
replace third gear shall, with splined
bore uppermost,  Refit 14T gear
pinion.

Replace treble gear countershaft,
meshing cops with gear wheels on
index gear shaft.

Replace crankshalt assembly, with
splined end of shaft uppermost,

Lightly smear the left hand crank-
case joint fuce with thick grease and
fit wew gaskel ensuring that all bolt
holes are clear,

Inte right hand crankcase refit the
icler gear and securing plate,
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Lightly smear index pear shaft
bush {(adjacent idler gear) with thick
grease and replace shim washers.

Refit shim  washers into  pedal
shall  assembly  and  replace  the
latter inlo crankease with clutch

Refiiting the twe halves of ceankoare.

(Top) Replacing fndex gear shaft.

(fartom) Removing focation fwbilar peg,
nging @ 47 punch.

sleeve spring uppermost, and fitling
into its proove,  Ensure that teeth of
pedal drive gear are meshed with
teeth of idier gear.

The two halves of crankease should
now be joined topether. IF they do
not immediately close up Mush to
ench other, turn each shaft in turn to
rotate gears until the cogs mesh.
The two halves of crankeasze will now
fit flush together. Replace the twelve
countersunk head screws and turn (o
finger tightness. Then turn each a
few threads at a time in sequence
until fully tightened.

Replace shims and it new cirelip
to end of index gear shall on clulch
side of cranloase,



Wiring Diagram for Gadabout de luxe 3
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List of Teols

Special workshop tools recommended for use when
servicing the Gadabout de Luxe 3.

M15-17x Flywheel Extractor
M15-26x Sprocket Remqvcr
M15-28  Flywheel Wrench
M15-30x Sprocket Anchorage Tool
5P Sprocket Extractor









