RARY

CLIST’S LIB

CY

TOR

MO




r_—_—_:-:l—__—-:__-—l____-='-___-__'__'__7_-—-.:*'—‘-“‘—!“'—__- —— — S— - _—1

e — — — — — —— — — — — — o — — — — — — — —— — —] — ] o — —

GEAR

Thete 1s a Sfurmey—
Archer Service Agent
in practically every
town in Great Britain
and Ireland who can
supply spare parts at a
moment’s noticeand do
minor adjustments and
repaits when necessary

Send for booklet and complete list of service agents

STURMEY-ARCHER GEARS, LD.
NOTTINGHAM

B T T I S g B W W I e e



THE MOTOR-CYCLIST'S LIBRARY

THE
BOOK OF THE P.& M.

A COMPLETE GUIDE FOR OWNERS
AND PROSPECTIVE PURCHASERS
OF P. & M. MOTOR-CYCLES

BY

W. C. HAYCRAFT

GIVING DETAILED ADVICE ON THE DRIVING, MAINTENANCE,

AND OVERHAUL OF P, & M. PANTHERS, WITH CHAPTERS ON

LUBRICATION, ENGINE PRINCIPLES, ELECTRIC LIGHTING, AND
TROUBLE DIAGNOSIS

FOURTH EDITION

LONDON
SIR ISAAC PITMAN & SONS, LTD.
PARKER STREET, KINGSWAY, W.C.2
BATH \MELBOURNE, TORGNTO; NEW YORK)
§ ¢ = (bl M B0 ko :



THE
BOOK OF THE P. & M.

CHAPTER I

THE PANTHER MODELS

MEessgrs. PHELON & MoorEg, Litd., whose works are at Cleckheaton,
Yorkshire, need no introduction to readers. Their offspring, the
famous ‘* Panthers,” whose rakish lines and inclined ecylinders
are so pleasing to the eye, have earned for themselves a well-
merited reputation for road worthiness and general performance
both in this country and abroad.

It is interesting to recall that the first P. & M. motor-cycle
was produced about 1900. During the War the whole of the
output of the P. & M. factory was taken over by the Govern-
ment for use in the Air Force. Since the war the P. & M.
concern have steadily progressed both in regard to design and
in size of output.

THE 1931 “PANTHER” RANGE

Model | CC. | and Sivoke | Vaives | Lifrlca- | Ignl- | Gour Ration | yes
| I
25 | 247 67 ¥ TO — Auto. Mag. | 16, B-5, b 26 = 3
50 | 498 | 84 x 90 | O.H.V.|Semi-D.S.| Mag. | 13, 66, 45 | 26 » 325
55* | 498 | 84 90 | O.HV. |SemiDS.| Coil | 13,66, 45 |26 x 325
6o 598 87 x 100 0.H.V. | Semi-D.8. | Mag. 13, 6:6. 4-b |26 x 3-2b
65* | 598 | 87 x 100 | O.H.V. | Semi-D.S.| Coil | 13, 6:6, 45 |26 x 325
90 | 490 | 79 % 100 | O.H.V. | Semi-D.S.| Mag. | 13, 6:6, 45 | 26 x 525
9o% 490 79 x 100 0.H.V. | Semi-D.58. | Coil 13, 6:6, 4-5 | 26 x 3-2b

The Two-stroke Model. This vear, in order to cater for those
riders desiring a high quality, low-priced utility machine, the firm

BAR
ple=
— T

* These models have standard electrical equipmant.
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2 THE BOOK OF THE P. & M.

is still marketing the little 247 c.c. Villiers-engined sports model,
which, of course, is eligible for the 30s. per annum tax with full
electrical equipment. This machine, which has been considerably
improved since 1930, costs but £36 15s. fully equipped, and, as
with all Villiers-engined models, has an unusually good perform-
ance, and a remarkably low fuel consumption, 100 m.p.g. and 55
m.p.h. being within its capacity. It is well worth consideration
by the man who wants a light-weight which will stand up to hard
use without repair bills. Structurally, it is immensely strong
and has many features in common
with the larger four-stroke O.H.V.
models. Among the improvements
recently made to this model may
v~ be mentioned the fitting of four-
& point shock absorber forks; the
t provision of a central spring-up
stand, an adjustable oil-feed to the
primary chain; and a modification
to the lighting system whereby the
lamps are not automatically cut out
when the engine ceases running.
The Four-stroke O0.H.V. ** Pan-
thers.”” As may be observed from
the table on the previous page,
there are six O.H.V. inclined engine
models, namely, Models 50, 55, 60,

F16. 1. Tae CextraL SPriNG-UP 65, 90, and 95, and their respective
REATIEN S *“.;}5::;; ALt O.H.V. prices are £54 15s., £59 6s., £56 5s.,
: £60 16s., £62 10s., and £67 1s. Actu-

ally, however, there are really only
three distinet types, Models 50, 60, and 90. The other models are
duplicates of these machines, with the exception that magneto
ignition is replaced by coil ignition and a standard lighting set is
provided. Messrs. Phelon & Moore are now adopting coil igni-
tion in common with many other manufacturers, because it does
undoubtedly render starting up much easier and more certain.
Further, in the case of the ‘* Panthers,”” the fitting of a coil igni-
tion set does away with the necessity of having a separate dynamo
drive housed in an extension of the timing case, for the dynamo
replaces the magneto and the contact-breaker is ingeniously
mounted in the timing case.
Models 50 and 60 constitute ideal solo, pillion, or sidecar
machines. Both possess remarkable stamina and are capable of
being driven in a docile manner in traffic, in spite of their terrific

accelerati wﬂiﬁw?i “Fick-over :-L.Iea,amsfmgtrhing
! ' ; A VY = \i; » E- ., '3 ) .‘-._ I ’i-:--

o k= T i e oo,



THE PANTHER MODELS 3

70 m.p.h., and there is a sufficient power reserve to enable most
gradients to be zoomed up on top gear when riding solo. In the
case of Model 60, the extra 100 c.c. engine capacity produces those
few extra ‘‘horses’ which are so useful to the sidecar tourist,
especially in hilly districts, and with a four-speed gear-box this
model has a superb performance. Under favourable conditions,
75 m.p.h. can be exceeded when riding solo. Special care has been
taken by the designers of all recent ‘‘ Panthers’ to combine a
sports performance with good flexibility and mechanical and
exhaust silence. Indeed, this year's models are superior in these
respects to any previous models, in spite of the fact that, from an
engineering point of view.
making a compromise of
this nature involves great
difficulties.

Model 90, or the ““ Red-
wing 90.” by which name
it is more usually known,
is one of the most interest-
ing of this year’s models,
for it departs from stan-
dard ‘‘Panther” practice
in several ways, and has
a performance altogether
remarkable. The *‘Red-
wing”’ has a comfortable FiG. 2. THE QUIOKLY-DETACHABLE CARRIER,
cruising speed of 52-58 WHICH 18 AN ExXTRA FOR ALL MoDELS
m,p.h., at which speed it
steadily eats up the miles W]ﬂl no fuss whatsoever. Accelera-
tion in top gear is most violent right up to 40 m.p.h., and this to
the sports rider means a lot. for the machine can be ma,neeuvmd
in and out of traffic on main roads with absolute safety, especially
having regard to the excellent coupled brakes now provided on
all machines. Other excellent features of the ** Redwing” are its
exceptional hill-climbing abilities (it will ascend main road gradi-
ents of about 1 in 10 at 60 m.p.h.), its accessibility, and the ease
with which it can be cleaned and kept in something like show-
room condition.

Present Features in Design. All O.H.V. “Panthers’ have in-
clined two-port engines, with adjustable semi-dry sump lubrica-
tion and a special feed to the base of the piston and the valve
guides. The standard engines are so designed that a complete
overhaul can be undertaken without removal from the frame.
Decompressors are provided to give easy starting, and an exhaust
valve lifter isalso fitted. -All push-rods.are entirely enclosed, and
the m*pi;heml %ﬁ‘g}:a—f J‘f, hn:us;d :111 a:m&t :a&lxm*—hpn, ‘W,}ﬁeh is
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4 THE BOOK OF THE P. & M.

directly lubricated from the engine, which has roller bearings for
the mainshafts and big-end. The ammeter and switch are carried
in a panel lying flush with the top of the petrol tank. A new type
of Brampton fork, with four-point shock absorber adjustment,
is used together with a powerful cradle frame having a redesigned
forged steel head Iug. All wheels have journal ball-bearings, and
provision is made for a speedometer drive in the front hub and a
shock absorber in the rear hub. Spring-up stands located beneath
the gear-box are universally adopted. The brakes, which are of
the internal expanding type, are interconnected and provided
with hand adjustment. An independent handlebar control is used
for the front brake. For further details, see the specification of
the standard ‘‘ Panther.”

Finish. A chromium-plated finish is now used throughout for
the metal parts. and this greatly facilitates cleaning, for chromium
only requires the application of a damp cloth, and its lustre-
gradually increases with cleaning.

Any model can be supplied in the standard colour scheme, that
is, with cream rims and light green guards and tank panels, for
£1 5s. extra. The combination of these cellulose finishes presents
a machine which is neither gaudy nor flashy, vet quietly distinct
from any others. Anyv colour scheme can be supplied to a cus-
tomer’s requirements for a slight extra charge. The standard
finish in enamel is black, with a double shade of green for the
tank panels. and in all finishes the instrument panel in the tank
is finished black with a gold line.

Deferred Payments. To meet those who prefer not to pay cash
down the full amount for a “ Panther,”” Messrs. Phelon & Moore
have introduced a hire-purchase system whereby it is possible to
obtain delivery of any “* Panther’” model on paying a small deposit
(£13-£16). The balance is payable in twelve monthly instalments.
It should be noted that the initial deposit does not cover the cost
of an insurance policy.

Standard Electrical Equipment. This equipment, which is pro-
vided on all coil-ignition ‘‘ Panthers’ (unless de luxe equipment
be specified instead ), can be fitted to any ‘‘ Panther” with magneto
ignition for an extra six guineas. It is a Miller S.U.S. system,
comprising a 6-volt, type DM3G Miller dynamo (driven in the
case of coil-ignition machines by gearing at 1} engine speed direct
off the rotary pump pinion in the timing case, and by a silent
duplex roller chain and sprockets (see Fig. 14) off the magneto
driving spindle at about the same speed on magneto-ignition
machines} an Exide accumulator mounted behind the rear down
tube; a 7-in. diametel T'1+Il]1~531r' Il&&dla,mp. w1th ‘Diplite”” bulb con-

Hebays, [ rark-
\can “beyu & an




THE PANTHER MODELS D

inspection lamp: a handsome chromium-plated, high-frequency
clear-hooters electric horn mounted on the front mudguard,
with a built-in control switch on the right-hand side of the handle-
bars; a lighting and ignition switch and charge-discharge am-
meter mounted on the tank panel, together with a ‘‘tell-tale”
warning lamp, which is wired into the contact-breaker circuit on
coil-ignition models, so that if the engine is allowed to stop with-
out switching off the ignition., and the contact points happen to
be closed, then the light glows
brightly under a red glass, thus
warning the driver of a heavy
discharge taking place. Should
the engine stop with the igni-
tion on and the contact-breaker
points open, then no warning
light will appear, as obviously |
there is no discharge of primary
current. In order to standard-
ize the panmels on all types of
machines, that is, with coil or
magneto ignition, the warning
light is retained even where a
magneto is fitted ; and in order
to provide a useful outlet for
the light of the warning lamp,
this is wired in series with the
tail-lamp of the machine. It
follows that if the warning : e e
lamp is out, 5o is the tail-lamp, Nouwxe or rix MizLes DYSAN0
and an investigation can be oN COIL-IGNITION “‘PANTHERS’
immediately made. After dark

the light from the warning lamp under the panel is used to
illuminate the ammeter on machines having magneto ignition ;
whilst on coil machines, the fact that the light diminishes in
strength as the charge increases is sufficient to denote whether
charge is taking place or otherwise.

De Luxe Electrical Equipment. For the sum of £8 and £1 14s,
complete de luxe electrical equipment may be specified for magneto
and coil-ignition ‘‘Panthers’ respectively. De luxe equipment
includes three highly commendable features: the P. & M. patented
twin headlamps, the neat instrument panel which is placed above
the headlamps and actually forms a bracket for the lamps, and a
“stop” light brought into action by the rear brake rod. Two
6-in. diameter Miller headlamps are mounted side by side, the
fixing w&wh;c@ggs; phmugh anstrgm t panel.being
set a,lr.l}lﬁf%ii \E@ﬁf‘ aﬂ {htaﬁ&ilbe ecn | f "'CI:th Eﬁﬁfﬂlde

= rL,, ]\
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6 THE BOOK OF THE P. & M.

head-lamp can be swivelled to the left by means of the twist-grip
on the left side of the handlebars, and in swivelling it automatically
cuts out the other lamp, so that the rider is in a position when
meeting oncoming traffic not only to avoid causing dazzle but
to project a powerful beam of light close to the kerb. With both
lamps in the normal position and the tank panel switch in the H
position, the road ahead is thrown into a blaze of light, and it is
possible to proceed at speed to which one is accustomed by day.
The P. & M. twin lamps are indeed a blessing to the night rider
and marks an epoch in motor-cycle design. The tail-lamp, switch
panel, generator, and battery are the same as those used with the

W)

Fic. 4. Frost VIEw oF Twin HEADLAMES

Note their imposing appearance. The nearside lamp is shown swivelled and dipped,
in which position the offside lamp is automatically switched off

standard electrical equipment. Fig. 6 shows the ‘“‘stop” light,
which is ingeniously operated by the rear brake, and also serves
to illuminate the identification numbers. (For further details of
the Miller electrical equipment, see Chapter V.)

The Instrument Panel. This is, of course, an integral part of
the twin-lamp mounting, and is to be found on all de luae models.
It is designed to house two things—a Smith chronometric speedo-
meter and a Smith eight-day clock. These are extras, and can be
specified for £2 5s. and £1 10s. respectively. The speedometer
has an 80 m.p.h. dial and the needle is rock steady at all speeds.
The drive is not taken from the gear-box, but from the front wheel.
The disadvantages usually associated with this type of drive have
been overcome by adopting an internal hub drive, as shown at
Fig. 6A. The front hub contains the gear wheel, which drives the
speedometer cable through the medium of the worm and wheel
gear-box fitted to the brake anchor plate. This gear wheel is
permanently scre\ud on to the hub shell, and, being inside the

' fveath dust.
nakes for




(From ** The Motor-cycle’’) (From ** The Motor-cycle’)
Fia. 5. Pran ViEw SHOwING LAMPS, AND Fig. 6. THE “SToP” LIiGHT CONTROLLED
TANK AND INSTRUMENT PANELS BY THE REAR BRAKE Rob

To obviate dazzle, the left-hand lamp is moved
by the left t“-'mt-gmé) ﬂtg the position shown
otie

Lo 3 W i gitin, _pille i, i
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8 THE BOOK OF THE P. & M.

higher efficiency and longer life. The drive can be readily de-
tached.

Gear-boxes. It should be noted that foot control of the three-
speed Sturmey-Archer gear-boxes can be had, instead of the
standard gate-change control on the tank, for 15s. extra. The
principle of the change must be thoroughly grasped before its
advantages become apparent. Primarily, the gear can be changed
without removing the hand from the handlebar, and by a uniform
movement of the foot the different gears can be progressively
changed at will. The gear lever always returns to one position,
so that a downward movement means that the gear is changed

£l

{S. Smith & Sone, Ltd,)

Fig. 6a. TEE EvcrosEp FronT Hur DRIVE FOR THE SMITH
SPEEDOMETER

to the next ratio up, and an upward movement of the lever means
that the gear is moved to the next ratio down. Because the right
foot is in use whilst gear-changing, the brake pedal is placed on
the left-hand side of the machine. It should also be noted that
on any model for the sum of £3 a four-speed P. & M. gear-box,
giving ratios of 12, 8, 5-4, and 4-5 to 1, can be specified. Multi-
spring clutches are used, throughout.

Miscellaneous Accessories. The following extras can be fitted
to ‘““ Panthers,” if desired, at the prices given below. These prices,
however (and all prices mentioned in this handbook), are subject
to revision by Messrs. Phelon & Moore without notice—

Comprehensive insurance
Licence-holder 3 | ; .
Cmnel {scﬂ Fig. 2) : - : - : 15
Parnt-her mascot (natural mlﬁurs} : :
ther. mascat, {mlﬁ.e: -l zm;i]. AN SN B
”v[crs leg or Iaﬁ: ti 'i’ qn Eﬁl {‘gma‘ir} Lo fn¥a) I\E/
Twistegeip fignition.* A 2\ S A Aol |k

y
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THE PANTHER MODELS 9

MODEL 25

The specification of this little lightweight ‘‘ Panther,”” which is
pre-eminently suitable for the town and business rider, is as
follows—

The 247 h.p. Two-stroke Engine. This is a Villiers power unit
known as the Mark XA, and it is provided with an aluminium
alloy eylinder head and piston. It is a development of the Mark
VIITA engine, which had a cast-iron cylinder and piston. The
bore and stroke are 67 mm. X 70 mm., giving a cubic capacity
of 247 e.c. Decarbonization is, of course, with the detachable
head, a simple matter. The engine (see Fig. 7) follows usual
Villiers practice. The very neat cylinder head, to which is fixed
at the front the handlebar-operated, pressure-release valve, is
bolted direct to the cylinder barrel. No gasket is used. Re-
moval of the head only entails undoing the four long retaining
bolts, when the head can be lifted clear. The cylinder barrel has
at the front two large diverging exhaust ports, to which are
attached by a flange fitting the two chromium-plated exhaust
pipes, which lead to a pair of P. & M. silencers, standard except
that the exhaust pipe is blind-ended and drilled. Adequate silence
is thus assured. The two-ring piston is attached to the steel con-
necting rod by a fully-floating gudgeon pin with soft metal end
caps. It should be noted that the Mark XA engine has, in addi-
tion to the two ordinary piston rings, a special inertia ring placed
immediately above the upper ring, but not keptin contact with
the cylinder walls. The object of this inertia ring, which is free
to rotate and has a slight amount of up-and-down movement, is
to prevent the accumulation and subsequent carbonization of oil
above the upper ring, a process which eventually fixes the rings
solid in their grooves. A phosphor-bronze bush is used for the
small-end bearing, and rollers are provided for the big-end bearing.
The crankshaft assembly is the keynote of simplicity. As may
be seen by Fig. 8, it consists of two large bob weights joined
together by a large diameter crankpin, and with two heavy main-
shafts fixed to their centres. These mainshafts run in long
phosphor-bronze bearings pressed into the crankecase. Two ex-
ternal flywheels are used, one on each side of the engine. This
makes for an exceptionally smooth torque and damps out any
tendency for vibration. The offside flywheel also constitutes the
magneto, which generates the current for both ignition and light-
ing purposes. (For further notes on the Villiers engine, see Messrs.
Pitman’s Book of the Villiers Engine.)

Lubricating oil recommended, Castrol XL,
&parhngp]uga recommpnded A .C. Sphmzx -S.2, K.L. 'I'.} K.1, or

LodgeH-;l. CISEOIROL X /Y | n “;

3_{53ﬁi} - ] _H___f:\. \-" \_J _I‘ | :___-" ._-\_____:'r__ 5 ‘._._.':. .:"\ ; ,-I"*.;.\-_,_\__ .._-.-'."q, _: ,.z"’\. _.--F'-__:' I



Fia. 8. TaE VILLIERS CRANKSHAFT
ASSEMBLY

(The Villiers Engineering Co., Ltd.)

Fig. 7. THE 2-47 H.P. VILLIERS
Two-sTROKE ExcINE (MXA)



Fic. 9. MopeEL 25—T1HE 2:47 H.P. VILLIERS “‘PANTHER"

This is the only two-stroke P. & M. machine now manufactured
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Lubrication. This is effected by means of the Villiers patented
automatiec system. A mechanical pump delivers oil in proportion
to the engine speed, but this system delivers oil roughly in pro-
portion to the load on the engine. Variations in the crankcase
pressure are utilized to supply oil direct to each bearing, and the
crankease pressure does, of course, vary according to the throttle
opening. The automatic lubricator with sight feed, used in con-
junction with the separate oil tank, is a Mark II pattern, and has
a larger vent hole than on previous models. There is also a piece
of loose wire in the vent, which serves to prevent the hole
becoming stopped up, a matter of great importance, as is the
maintenance of gas-light crankcase joints. With the engine in
proper tune, the oil consumption should be 1,800 to 2,000 m.p.g.

Carburettor. This is a variable jet Villiers instrument with
twist-grip throttle control, and gives a petrol consumption under
average conditions of 80 to 100 m.p.g. It has a compensating
action which automatically regulates the strength of the mixture
to suit varying engine conditions. The jet cannot become choked
because the taper needle keeps it free from obstructions. It is
clipped on the near side to the detachable flange-fitting induction
pipe. A Villiers air-cleaner attached to the air intake of the car-
burettor filters all air passing through, and ejects dust and grit
by means of a special aperture provided for that purpose, and so
prevents clogged oilways and scoring of the cylinder.

Ignition. An intense spark is provided at all speeds by the
Villiers flywheel magneto, the only rotating part of which is the
flywheel itself, in which are the pole-shoes and magnets. All
other parts remain stationary, and, therefore, no carbon brush,
slip-ring, or other delicate bearings are required. The ignition
may be advanced or retarded by means of a hand-lever mounted
at the back of the magneto. This, however, does not, as in the
case of an ordinary magneto, affect the spark intensity at all.
An aluminium cover encases the magneto, and to inspect the
contact-breaker this must first be removed.

Lighting Set. A 6-in. diameter Villiers headlamp, complete
with switch and a small rear-lamp, are illuminated by means of
the lighting coils in the flywheel magneto, which, of course, pro-
duces alternating current. No rectifier is necessary on this direct
lighting set, owing to the absence of an acecumulator. With a
direct lighting set, the lamps receive current only so long as the
engine is running; and since it is an offence to leave a machine
unattended and without lights by night, it has been decided on
this year's two-stroke ‘‘Panther” to augment the direct lighting
system b}? a s&parate parkmg circuit, fed fmm a dry battery.

The corye v low
{ ;edzﬁ ]’g@ nh'@%j a;? The




THE PANTHER MODELS 13

parking switch is embodied in the headlamp, and should trouble
oceur, it is useful to remember that the headlamp and parking
circuits are entirely independent of each other, and have two
separate sources of energy supply.

Frame and Forks. The main frame member comprises a forged

steel backbone embodying the steering head, tank rail, and saddle
fixing. The sub-frame, which carries the engine, gear-box. and back
forks, is built up of high grade 1} in.
» 4in, steel strip, and is constructed
so as to provide a cradle having
exceptional strength and absolute
lateral rigidity. This type of frame
was originally designed in 1927 for
the lightweight  Panther,”” and reports
on its behaviour have more than justi-
fied its retention on present lightweight
models. One of its principal merits is
that it obviates the necessity for lugs
and brazed joints.

The front forks, as on previous
models, are of Brampton manufacture
(see Fig. 10). They are of the triangu-
lar girder pattern, built of round
section tapered tubes, with a single
centrally-placed compression spring.
Grease-gun nipples are provided for
the spindles, which are adjustable for
end play. The two lower spindles have
at their extremities four-point shock
absorbers, with a single wing nut on
the offside for adjustment. This is a (Brampton Bros., Ltd.)
most excellent feature, and greatly I‘I;;Tk IE’:ITTH%{ New B{““}”’é"m“x
enhances the stability and riding com- St i
fort of the machine when travelling
over bad road surfaces. The recoil of
the forks on the front wheel meeting with resistance is allowed to
take place slowly. Itishighly important if the best results are to be
obtained to keep the shock absorbers correctly adjusted (see p. 115).

Tanks. A handsome bulbous-nosed petrol tank, finished in the
standard ‘*Panther’ colours and constructed of pressed steel, is
bolted to the main frame member, and has a capacity of 24 gal.,
which is sufficient for 200-250 miles. Two neat rubber knee-grips
are fixed on either side. A separate oil tank, complete with the
Villiers automatic lubricator (which has no moving parts), is
muunted pam;el tphf'ghe L‘an Sub fra,.um mqlhgrs? atld. lmlds 3 pt.

Df m] 1N AX o . ‘“J doldn 7
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14 THE BOOK OF THE P. & M.

Gear-box and Clutech. The three-speed gear-box used is a
slightly modified F.W. (featherweight) type, constant mesh
Sturmey-Archer, specially designed for engines up to 250 c.c.
The gear-lever positions—front to rear—are: 1st, N, 2nd, 3rd;
and control is by a neat elliptical quadrant fixed at the front of
the petrol tank, with the adjustable connecting rod running
diagonally at about 45 degrees to the gear-box striker lever. The
gear-box is mounted on a pressed steel platform, adjustment of
the primary chain being made by sliding the box in the required
direction, after slackening off the retaining bolts. Continuous
alignment is governed by a single spigot on the base of the box
registering with a slot punched in the mounting bracket. Secur-
ing the gear-box in position are two bolts, accessible from under-
neath by means of the box key provided in the tool kit. The
gear-box, which is specially made by the Sturmey-Archer Co.,
used in conjunction with standard sprockets, provides a top gear
ratio of 5 to 1, a second of 81, and a bottom gear of 16 to 1; and,
if properly lllbllcated with one of the follow ing lubucants—
Wakefield’s ** Castrolease Light,’ Speedwell ** Crimsangere Light,’
or Mobilgrease—is very dependable. The gear-box is a constant
mesh, countershaft gear, having a totally enclosed kick-starter
mechanism, and three pairs of pinions only are used. The low
gear wheel on the layshaft includes a ‘free-wheel” ratchet
operated by a pawl on the kick-starter, which has a steel shaft,
having as its bearing the layshaft axle bush. When the kick-
starter return spring brings the crank back to its normal vertical
position, a projection on the pawl engages with a fixed cam in
the gear-box cover, and positively depresses the pawl out of
action. All gear changes are effected by dogs and two sliding
pinions simultaneously moved by a striker plate at the end of a
horizontal rack, which receives lateral movement from a rocking
segment.,

The clutch used in conjunction with the gear-box is a three-
plate multi-spring Sturmey-Archer, with cork inserts and the
usual plunger tvpe control.

Transmission. Both secondary and primary transmission are by
Coventry ‘‘Ultimate” roller chains, measuring +in. X 205 in.
The primary chain case is unique in that it contains an integral
oil reservoir for chain lubrication. Ordinary engine oil is filled
into the chamber through the cap provided, the actual oil feed
to the chain being brought about by a bundle of wicks, which
carry the lubricant in the necessary quantity to the chain. The
wicks are easily renewed should they become clogged or dirty,
three pipe c*lmners forming excellent substitutes for wire-centred
wicks. Rear chain_ac ustment is pr{)ryld d fm b thumbac-rews
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Fig. 11. THE 498 AND 598 c.c. 1930 O.H.V. *“ PaxTHER,” MoDELS 50 AND 60

By comparing this illustration with Fig. 12, which shows a 1931 Model 55 or 65 “ Panther,” some of the principal
improvements may at once be noted. In general design, the ** Panther” remains unaltered
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Brakes, Wheels, and Tyres. The wheels, which have ball
journal bearings that do not require adjustment, are provided
with internal expanding brakes. The diameters of the front and
rear drums are 5 in. and 6 in. respectively. Both brakes are inde-
pendent, a foot pedal being used to operate the rear brake and a
handlebar inverted lever to operate the front one. Eithér brake
can be quickly adjusted by means of conveniently placed thumb-
screws. Dunlop low-pressure 26 in., X 3 in. tyres are fitted as
standard, and are of the wired-on pattern with Schrader valves.
Correct inflation pressures for front rear tyres are 18 Ib. per sq. in.
and 21 Ib. per sq. in. respectively.

Miscellaneous Equipment. The specification includes semi-
sports handlebars of pleasing contour, and adjustable for both
height and angle ; a Lycett ‘““ Aero’ or Terry de luxe saddle bolted
direct to the frame ; a pair of fully adjustable footrests with large
rubber pads; a central spring-up tubular stand brought into
action with the greatest ease, without the necessity for handling
it; a steering damper with frame anchorage; a fully-valanced
front mudguard ; two metal pannier tool boxes, with a complete
set of tools; and a bulb horn, licence-holder, number plates,
grease-gun, and tyre inflator.

Weight . ] . 2201b. Tax * & . 30s. per annum

MODELS 50, 55, 60, 65

A description of the standard ‘° Panther” specification covers
all four of the above models, for Models 50 and 60 are identical
except as regards the engine bore and stroke and also the com-
pression ratios. In the case of Models 55 and 65, the specification
differs from that of Models 50 and 60 in that coil ignition is pro-
vided, and also standard Miller S.U.S. lighting equipment. The
““Panther ™ specification is as follows—

Standard ** Panther ” Engine. This is an orthodox inclined
overhead valve power unit, with detachable two-port cylinder
head. In the case of the Model 50 engine, the bore and stroke
are 84 mm. ¥ 90 mm., giving a cubic capacity of 498 c.c. The
compression ratio is 54 to 1. In the case of Model 60, the bore
and stroke are 87 mm. < 100 mm., giving a capacity of 598 c.c.
In this engine the compression ratio is 6 to 1. In both cases the
compression ratio is sufficiently low to allow of running either on
No. 1 petrol or benzole mixture without any undue pinking.

Excellent features of the “Panther” engine are its extreme
accessibility and the fact that it is possible to strip the engine
almost entirely without removing it from the frame. The general
design and construction of the engine may be gathered by refer-
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THE PANTHER MODELS 17

shape in order to house the semi-dry sump lubrication system,
which is entirely contained by the engine, and to allow of the

PANT
Fig, 12. TrE 498 axp 598 c.c. 1931 O.H.V. “PaNTHER,” MoDpELS 55
AND (5, WITH DE LUXE ELECTRICAL EQUIPMENT

These two models are identical except in regard to engine capacities and

compression ratios. In the case of Models 50 and 60, magneto and not

coil ignition is used, and this necessitates an additional chain drive for
the Miller dynamo. (See Fig. 14)

engine being neatly and firmly installed in the frame. It is a two-
piece aluminium casting split vertically in the usual manner.

Fig. 13. TEE “PanTHER" FLYWHEEL ASSEMELY

To the right of the main flywheel chamber is a large compartment
for the timing gear and oil pump. At the extreme front is the
sump, @- large- peserveir_ fg;?.-.-J_t,l%e--_-flti,bl;iga_l}mgh_,_n_i,ia;-\_:.vl}_ i'-::l_aw-_-igr_falgva Vs
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Fic. 14. Cur-away View oF Stanparp O.H.V. “PANTHER”
Excineg

Where coil ignition is fitted (see Fig, 18), the dynamo is fitted in place of the magneto,
thus dispensing with the chain drive, and the contact-breaker is driven off the camshaft.
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{See alzo Fig, 40)

KEY 1O Fig, 14

Lower fixing brackets 18. Cam levers
Upper fixing brackets 19. Integral camwheel and camshaft
Engine-mounting rod (one of four) 2.  Decompressor
Cylinder barrel 1. Crankecase
Cylinder head 214A. 0il reservoir
Induction pipe 22, Dip-stick
Right exhaust port 23. Filter
Piston 24, Intermediate wheel and oil pump
Inlet valve (see Fig. 47)
Inlet valve guide 24A. Buction pipe
Inlet valve spring 25. Pump regulator
Inlet valve rocker 254, Auxiliary oil port
Inner inlet rocker arm 26. Magneto
Inner exhaust rocker arm 26A. Magneto driving pinion
Rocker-box (see Fig. 16) 27. Dynamo
Exhaust valve 274, Dynamo sprocket
. Exhaust valve spring 28, Duplex roller chain
%‘nlesmpin push-rod cover 29. Hiu:ingir__m pinion
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The flywheel assembly comprises two extra heavy-rimmed fly-
wheels joined together by a large diameter crankpin, with a wide
double-row roller bearing for the big end of the connecting rod.
The flywheel mainshafts both have single-row roller bc,a,rings, but
the elongated timing-side mainshaft has also a ba,ll bearing in the
timing case.

Under no circumstances should the private owner part the fly-
wheels, for this operation is best performed by Messrs. Phelon
& Moore, Ltd., who have special tools and jigs to ensure perfect
realignment, which is essential to smooth running. The connect-
ing rod is an H section, high tensile steel casting, with a phosphor-
bronze bush pressed into the small-end for the fully-floating,
hollow gudgeon pin, which measures no less than { in. across its
diameter. Needless to say, a gudgeon pin of these dimensions
has a very long life, and small-end bearing trouble develops only
after many thousands of miles, if the engine is properly lubricated.
The same remark applies also in respect of the big-end and main-
shaft bearings, which are of very robust design. This year it has
been decided, in order to further reduce the intensity of the side
thrusts of the piston on the cylinder walls, and to eliminate as
far as possible any tendency for piston slap, to reduce the firing
angle slightly by increasing to the extent of { in. the effective
length of the cylinder barrel and piston. The overall length of
the power unit is incidentally inereased by this amount. The
increased bearing surfaces are conducive to greater silence and
longer life. It should be mentioned that on all ** Panther” engines
manufactured between 1927 and 1930 non-floating gudgeon pins
were used, the pins being clamped to the connecting rod small-
ends by clinch bolts. The fully-floating gudgeon pins used on all
present engines are prevented from scoring the cylinder walls by
means of two spring circlips, placed one on each side of the piston
boss. The pins are a light push fit in the piston boss and a free
working fit in the connecting-rod bushes.

The piston itself is of aluminium alloy ribbed on the inside, and
with a flat crown. It has two compression rings at the top, but
no longer a scraper ring at the base of the lengthened skirt, which
now plays a prominent part in the new piston-spread lubrication
(described later). The piston skirt is specially designed to allow
for the considerable expansion which occurs with aluminium, and
is split at the sides under the bottom ring grooves. The gap at
the piston ring slots should be with ccnrrectly-ﬂt-t-ing piston rings

006 in. to -008 in.

The cylinder barrel, which on this }fe:a,r s models has been
lengthened 1 i 111 h&s no Ies.s th&n flfteen cooling fins decreasing
in width as (80, a8, to- nemur@mthe -engine
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20 THE BOOK OF THE P. & M.

distortion occurring. The barrel is spigoted top and bottom, and
between the base flange and the crankcase a special oil-retaining
washer is fitted. This washer has an excrescence at one side,
which fits behind the tappet guides, and on this excrescence a slot
is cut which must register with, and indeed form a vital com-
munication between, the oilway leading from the crankcase and
the oilway passing up the cylinder barrel to a point from which
oil is conveniently ‘‘spread’” by the piston skirt. The actual
method of retaining the cylinder to the crankease is one of the
unique P. & M. features. Instead of there being the more usual
four-stud and nut fixing, four long rods, with hexagon heads at
their bases, pass right through the engine, two on the driving and
two on the timing side, and serve not only to anchor the engine

Fic. 15. Staxparp P. & M. SILENCER

in the frame (5. Fig. 19) and form a cradle which is part of the
frame design. but also to retain the cylinder barrel to the crank-
case, the evlinder head to the eylinder barrel, and the rocker-box
to the cylinder head (four studs and nuts also retain the rocker-
box). It will thus be seen (see Fig. 62) that removal of the four
upper rod nuts allows of all these parts being consecutively re-
moved, Removal is further facilitated by the inclination of the

power unit (and, of course, the rods) at 49 degrees in the frame.
The ecast-iron cylinder head has a ground face, and seats on
the eylinder barrel without the interposition of a gasket (fitted
prior to 1926). Special packing pieces to enable the rocker-box
to seat properly are now cast integral. The formation of the
cylinder head interior is such as to provide excellent gas turbu-
lence, and complete charging of the explosive mixture and ex-
haustion of the products of combustion. The combustion chamber
is almost hemispherical, with the sparking plug in the centre.
The inlet port, which is curved where it enters the eylinder, finally
emerges horizontal, with a flange for carburettor attachment.
There are two exhaust ports, both of which are heavily finned
adjacent to the cy]inder head. From these ports two chromium-
plated exhaust pzpes, with screwed connections, run in sweeping
CUrves -pair, of standard- wm]an,:;emhgnd ﬁsht.a:ﬂs fixed-ane on
| ﬁﬁhé; F\‘ﬁi‘i@ﬁ@?ﬂv Flg‘ Lm Bh‘l:ﬁ}aj th‘ies ml.}sﬁru Ef;n of
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the P. & M. silencer. It will be seen that in principle it is absurdly
simple. The exhaust pipe is open-ended. The gases, after leaving
this pipe, have to enter a blind-ended and drilled tube, which
extends for some distance into the expansion chamber, whence
they are conveyed to a large fishtail with vertical slit. In spite
of the enormous power output of the “ Panther” engine on large
throttle openings and its semi-racing design, it is found that the
present silencing arrangements reduces the ‘“machine-gun” ex-
haust roar to a pleasant “*zoom” which meets all legal require-
ments and is not offensive to the ears. On the contrary, while
the exhaust note is quite inoffensive, it is still suggestive of the
surging power that the ““ Panther” lets loose with a slight turn of
the twist-grip. Back-pressure may be regarded as negligible,

Coupled with absence of much exhaust noise is absence of
mechanical noise, which is so disliked by discriminating riders.
This may be attributed to the high efficiency and enclosure of
the wvalve gear. Special attention has been directed recently
towards improving silence of running, and the valve lift has been
decreased since 1930 with this object in view. Decreasing the
valve lift has necessitated increasing the size of the valves and
ports, and the result is a remarkable lessening of valve-operating
noises with the same effective gas velocities through the ports.
A general view of the valve and timing gear is shown at Fig. 14,
and details of the overhead valve-operating mechanism are illus-
trated at Fig. 16.

The two hollow-headed, tulip pattern valves, which are turned
up from high-grade steel, and have hardened bases, are placed in
the cylinder head at an angle of 52 degrees to each other. As
already mentioned, they have now a reduced lift, and to com-
pensate for this the diameters of the valve heads and stems have
been increased to 1% in. and £ in. respectively. Both valves are,
theoretically, interchangeable. In practice, however, it is not
advisable to change them over, especially after much valve grind-
ing has been done, for each wvalve has its own slight seating
peculiarities. The valve guides, which are of chilled cast-iron
and provided with flanges upon which the lower valve spring
collars rest, have this year been increased in length slightly. so
as to give a greater bearing surface for the valve stems, and to
diminish the tendency for the valves to ‘“rock” slightly owing
to side thrusts imposed by the rockers when wear develops in
the guides. The guides are pressed into the eylinder head casting,
and can readily be mmoved and replaced when necessary. A
special feature on this year’s standard *‘ Panther” models is that -
both inlet and exhaust valve gmdes are positively lubricated from

Therd ok By d A BABAA AN Borins
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22 THE BOOK OF THE P. & M.

are used, but these are now longer, the outer springs having six
coils. Two substantial collars and a split collet serve to anchor
each pair of valve springs. The design of the collars (see Fig. 16)

Fic. 16. Spowing THE OVERHEAD VALVE MECHANISM

Above is shown the rocker-box on a 1930 standard engine. The 1931 rocker-box is

somewhat different, access to the valve mechanism being given by removal of an end-

plate, on which is mounted the entire exhaust valve-litter mechanism. A lid is still
provided for inspecting the felt pad. The rocker return spring is not shown

A = Rocker-box J = Inlet valve

B = Rocker-box cover (end-plate now K = Inlet valve guide
used) I = Inlet valve spring

' = Telescopic push-rod cover M = Split collet

(';= Push-rod cover gland = Valve spring collar

D = Exhaust push-rod {} = Inlet valve rocker

FE = Exhaust tappet P = Inlet rocker shaft

F = Tappet adjustable head @ = Inner inlet rocker

& = Lock-nut R = Inner exhaust rocker

H = Tappet guide S = Exhaust rocker shaft

ensures that the springs always lie truly concentric with the
valve stems.

The 1930 “Redwmg” t},’pe rocker-box is used except on the
new ‘Redywing-00/ SeS R Ve “aluminium
box, 5 i ah e&i pla ﬁ,pimg; cﬁ? e Jf‘e;a?:u Ftis held
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to the cylinder head by two nuts between the cylinder fins and
by the nuts at the top of the four long rods passing through the
engine and terminating at the upper engine fixing lugs on top of
the rocker-box. Three pairs of distance pieces are used to sup-
port the rocker-box above the eylinder head. All 1931 rockers
are of the two-piece type, the actual valve-operation levers being
separate from the two spindles and the push-rod levers. The
lodse levers are securely fixed to the spindle ends by means of
tapers and keys, the units being held together by means of nuts
screwed on to the ends of the rocker spindles. These hardened and
ground spindles have now P.B. bushes of exceptional length.
The felt pad which lubricates the spindle bushes is still retained
and has an inspection lid, but no longer requires oiling from an
extraneous source, for it derives its supply of lubricant from the
oil blown up the telescopic push-rod tubes. After passing over
the felt pad, the oil mist from the telescopic tubes is taken through
ducts in the cylinder head to the valve guides, as already men-
tioned. The actual valve rockers have no hardened-ended adjust-
ing screws, but rest direct upon the ends of the valve stems, valve
clearance adjustment being carried out by means of adjustable
tappets, except on the ‘“ Redwing 90.” In order to ensure silence
of operation and to enable the valve clearances to be accurately
checked at the ends of the rocker arms, a common return spring
is provided. This is anchored to two short levers fixed to the
rocker spindles.

A different type of exhaust wvalve lifter is now fitted to all
“Panther’ models. Instead of there being the old pattern in-
corporating a large inverted handlebar lever giving, by Bowden
cable, a direct upward pull on a small flanged device, with its
flange below the inner end of the exhaust valve rocker (Fig. 40),
the entire exhaust valve-lifter mechanism is completely housed
on the rocker-box end plate, a comparatively long lever being
fitted on the outside of the end plate (see Fig. 28). The effective
leverage is so great that the Bowden cable from this lever is
simply taken to a finger lever placed on the handlebars below the
ignition lever. It should be mentioned, however, that the chief
function of the exhaust valve lifter is to enable the engine to be
rotated to a position when the decompressor can be brought into
action.

The two one-piece silver steel push-rods are not mounted side
by side, as on most O.H.V. engines, but one behind the other,
the rearmost being that for the inlet valve. At the rocker-box
two reamered holes serve as guides for the push-rods, whose flat
tops are kept in contact with the rocker arms hy means of the
rocker return-gprings., The- push—r:od Mases, rest in the, recessed
tappet heatis {F{. FJ,g’ :Hi whmh tan be "scrmnresi 11_‘p Dl‘ down on
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the tappets, when adjusting the wvalve clearances, after first
loosening the lock-nuts. The lower of the three hexagons is solid
with the tappet in each case, and is provided so as to enable the
latter to be easily gripped when necessary. Both the inlet and
exhaust push-rods are enclosed by a tubular cover, up which oil
mist finds its way to the rocker-box and wvalve guides. This
tubular cover can be telescoped at its lower end when it is desired
to inspect or adjust the tappets. Early “* Panther” engines showed
a slight tendency for oil leakage at the push-rod cover base, but
this trouble has now been eliminated by the adoption of a screwed

Fiac. 17. TEE DECOMPRESSOR

gland (C,, Fig. 16) between the tube and the tappet guide casting.
A special ' key is provided in the tool kit for loosening and
tightening this gland. The tappet guide is a one-piece bronze
casting incorporating the two guide holes and the oil channels.
It is bolted on to the crankcase by a flange and two small bolts,
and, of course, can very readily be removed.

With regard to the timing gear, this is extremely simple and
most efficient. Keyved to the tapered end of the offside main-
shaft, which has a ball bearing in the timing case, is the engine
pinion (see Fig. 14), and immediately above this, and driven oft
it at half-engine speed, is the one-piece camwheel, with the cam-
shaft supported in self-aligning ball bearings at each end. Both
pinions are marked for mesh. A new cam profile has been adopted,
and it is claimed that this reduces the stresses on the valve springs
to a marked extent, besides reducing valve clatter. Resting on
the cams are two cam levers operating from a single bearing pin,
and immediately above these rest the tappets. Just in front of
the camwheel is the decomprcssar mechanism, the design of W]:LILh
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decompressor. It comprises an internal lever, at the end of which
is a tongue which can be brought to bear upon an auxiliary cam
placed in front of the main cams by pulling upwards the lever on
the outside of the timing case. This operates the inner lever by
means of a dog coupling. It should be noted that the decom-
pressor, which gives approximately half-engine compression, is
designed for {emporary use. Frequent and unnecessary use will
cause the tongue piece to wear rapidly. Sometimes the engine
cannot be put on half compression until it has been rotated with
the exhaust valve lifter raised until the auxiliary cam comes into
the position necessary to bring the tongue piece into action.
Moreover, raising the exhaust valve lifter automatically removes
the lifter pressure. The decompressor lifts the exhaust valve
slightly during the compression stroke only and is, therefore, a
more effective aid to starting than the exhaust valve lifter.

The timing case contains two other gear wheels, the inter-
mediate wheel containing the oil pump to the left of and engaging
with the camwheel, and to the left of this the wheel fitted to the
dynamo or magneto driving shaft, according to whether coil or
magneto ignition is used. Both these wheels are marked for mesh
with each other and with the camwheel. Where magneto ignition
is fitted, the driving wheel, which is keyed to a shaft, at the back
of which is a universal coupling, is the same size as the camwheel,
so as to give the necessary 2 to 1 reduction. Also fitted to the
shaft behind the timing case (whether electric lighting be fitted
or not) is a sprocket, from whence the drive is taken to the dynamo
sprocket by a silent duplex chain on electrically-equipped models.
A neat chain case bolted to the timing case effectively protects
the chain (see Fig. 14). The dynamo sprocket is not keyed, but
is a friction fit only, and the sizes of the two sprockets are such
as to drive the dynamo, which is held by a bracket clamped to
the rear down tube, at approximately 1} engine speed. The
dynamo is purposely mounted eccentrica,]_ly so as to provide a
means of tensioning the duplex chain. It is only necessary to do
this to rotate the dynamo bodily in its mounting after loosening
a single bolt. No stress whatever is imposed upon the magneto
armature by the dynamo drive. In the case of coil ignition
models, the dynamo replaces the magneto, thus doing away with
the chain drive altogether, as well as the universal coupling, and
the relative sizes of the driving and intermediate wheels are
arranged to give a similar dynamo speed reduction, Owing to
the fact that the Miller dynamo used does not incorporate a con-
tact breaker to interrupt the L.T. current from the primary coil,
a separate contact-breaker is housed in a projection at the front
of the. =131 ming-ease- dﬂ%l;l -off, an-extension of the eamshaft
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in what can only be described as a truly praiseworthy position,
having regard to accessibility and the question of easily checking
the ignition timing. Fig. 18 illustrates this point clearly. The
timing-case cover, in addition to carrying on its inner face two
self-aligning ball races for the intermediate and camshaft wheels,

(From ** The Motor-cycle™)
Fic., 18, Suowine THE NeEAT Coin IgNIiTION INSTALLATION

also carries a spring-loaded plunger, which retains the inter-
mediate wheel against its spigot bearing, a necessary condition
for proper functioning of the oil pump.

Lubricating oil recommended (50, 60, 90) Castrol XL
Sparking plugs recommended - . A.C. Sphinx 8.2, Lodge
H.1, or K.L.G.-K.1
Valve clearances (cold engine, 50, 60, 90) -002 in. inlet, -003 in. exhaust
Magneto setting (50, 60, 90) . . . T.D.C. on full retard

Semi-dry Sump Lubrication (All Models). The ‘ Panther”
lubrication system displays advanced design, in spite of the fact
that it was introduced about four years ago, since when it has
functioned so satisfactorily that the only alterations lately made
have been in regard to the filling arrangement and the special
piston-spread method of lubricating the cylinder. It is simple,
effective, and almost foolproof. Its principal characteristic is the
entire absence of external pipes and the provision of an oil sump
cast integral with the crankcase. There is thus no separate oil
tank. The oil sump, which occupies the foremost part of the
crankcase, has a capacity of 3} pt. Oil consumption works out
to abnutr Ei[}i]' m.p.g. The filler cap, instead of being placed above
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The oil, when poured into the large cap (which is removable by
hand), runs through the timing-case to the sump, which is separ-
ated from the erankcase proper by an internal partition. An oil-
depth gauge is fitted to the front of the sump. as on 1930 models.
It comprises a notched rod (see Fig. 48) capped by a metal knob,
the notches indicating the full, half-full, and danger levels. There
is serious risk of damage to the engine if the oil level is allowed
to fall below the danger point. Briefly, the action of the *‘ Panther”’
semi-D.S. system is as follows—

Oil from the sump is drawn up from the suction side of a rotary
double-plunger pump, housed at the back of the intermediate
wheel (deseribed and illustrated on pages 79-80), through a large
tubular gauge filter in the sump (which this year has been slightly
modified and provided with a special crankcase joint); and after
reaching the pump vie a short internal pipe., a quantity of oil,
determined by the position of the pump regulator dise, is forced
along a duct to the top of the crankcase, and up a duct in the cylin-
der barrel to a point just below the piston rings. The oil is then
spread by the piston skirt to all parts of the cylinder walls, espe-
cially the thrust faces, and this ensures a constant film of oil being
maintained between the cylinder and piston. On 1930 and pre-
vious O.H.V. ““Panthers’ the oil was forced to a point almost
out of reach of the piston skirt, and splash lubrication was mainly
relied upon for cylinder lubrication. The present system is with-
out doubt much more efficient. It should be noted that it is
possible to observe whether or not the oil pump is functioning,
for an indicator needle projects from the regulator and is fully
erected by the oil pressure when this is normal. It should also
be noted that the oil regulator, which can be rotated a quarter
of a revolution and adjusted when riding, is designed so that it
cannot be turned right off. The oil pump itself contains no valves
or springs. HExcess oil from the cylinder base falls upon the fly-
wheels and big-ends, whence it is thrown by centrifugal force up
inside the piston and on to the small-end of the connecting rod
and gudgeon pin. Surplus oil finds its way back to the sump by
being thrown by the flywheels over the baffle separating the crank-
case and sump. The oil is then cooled, filtered, and recirculated
as before. The timing gears, cams, cam levers, tappets, and de-
compressor are lubricated by splash from the crankecase; but
there is also an additional forced feed to the cams and timing
gear from the pump by-pass. Surplus oil in the timing-case drains
to a sump via a duct. Lubrication of the overhead valve gear is
accomplished by oil mist being thrown up the telescopic push-rod
cover and impregnating the speci&l felt pad which is in contact
with the.rocker spindle bushes,-Grease-gun. mpplaa are-ne-longer
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through oilways drilled in the cylinder head casting. (For further
notes on the lubrication system, see Chapter IV.)

Carburettor. This is an Amal sports semi-automatic instrument,
having a cross bore of 14 in. and bolted with a flanged air-tight
fixing to the rectangular-ended cylinder-head induction pipe. Its
type number is 6/024, and it has a bottom feed to the float
chamber. The throttle has twist-grip control on the right side of
the handlebars, while the air control is by a lever on the same
side. A throttle stop limits the closing of the throttle slide and
enables a quiet tick-over on the pilot jet to be obtained. There is
also a separate pilot jet air adjustment. The main jet fitted as
standard on all four models is a No. 170, with a throttle valve
6/5 in position 3. This combination gives a low fuel consumption
(approximately 90 m.p.g.), fierce acceleration, and a wvery high
maximum speed. For a small extra cost a special Amal air filter
can be fitted to the air intake. Where this is done, it should be
noted that the main jet size can advantageously be reduced by
10-15 per cent. Also a “pump’ coversion set* is obtainable.
(For further details of the Amal carburettor, see page 68.)

Ignition. A.C. Sphinx-S.2 two-point, short-reach sparking plugs
are fitted as standard and give excellent all-round results. The
recommended gap at the ““Isovolt” electrodes is -020 in. with
magneto ignition and -027 in. with coil ignition where the spark
intensity at low speeds is greater. For fast riding or heavy
passenger work it may be found advisable to fit a plug that will
stand more heat, such as the Lodge-H.S.1 or H.1, orthe K.L.G.-K.1,
For very exacting conditions, fit a Lodge-H.S.3 or a K.L.G.-K..S.5,
and for racing try a special Lodge-H.45 or a K.L.G.-268. There
are, of course, many other types suitable (see page 106); but
remember, as a general rule, the greater heat a plug will stand,
the more susceptible it is to oiling up.

On magneto-equipped ‘‘ Panthers” (50, 60, 90) a B.T.-H., type
M1 magneto is bolted to the back of the crankcase and driven
anti-clockwise by gearing from the timing-case (as described on
page 71). A universal coupling disposes of any stresses that might
be thrown on the armature shaft due to mis-alignment; and,
further, provision is made so that when the magneto is removed
by undoing the retaining bolts, it is not necessary to re-time the
magneto on subsequent reassembly, for there are only two ways
of replacing the magneto—the right and the wrong way. The
B.T.-H. magneto is an orthodox rotating armature machine,
further details of which appear on page 71. The correct ** break”
at the platinum contacts is ‘012 in. On coil-ignition ‘“ Panthers™
(65, 65, 95) a type D.M.3G. 6-volt dynamo of Miller manufacture
L{ti]’?f?w g.;purt ’E I.ueht:u e ejoeted, the jet, pmsuddenly apening
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is substituted for the magneto and supplies current to an Exide
battery, type 3ES3, neatly strapped to a lug on the near down
tube. Current from this battery, in addition to being utilized for
the lighting set, is led to the Miller coil just in front of the battery.
The primary coil circuit has connected in series with it the con-
tact-breaker and condenser, which are housed on the front of the
timing-case (Fig. 18), the contact-breaker cam being driven off
an extension of the camshaft. At each ‘““break’ a H.T. current

........
g

(From *“The Motor-cyecle’)
Fig. 19. THE “PANTHER' FRAME
A = Forged steel head-lug B = Engine mounting rods

is induced in the secondary coil surrounding the primary, and
this H.T. is led direct to the sparking plug. With coil ignition
the ““break’’ should be -018 in. to -02 in.

Frame and Forks. The frame remains substantially as for 1930,
except that a new steering head-lug has been included. It is a
scientifically-designed structure, combining great strength and
rigidity with low weight. Straight steel tubes are used through-
out (Fig., 19). It forms roughly three triangles, seen from the
side, and it gives a wheelbase of 55 in., a saddle height of 27 in.,
a ground clearance of 5 in., and an overall length of 83 in. The
lower part of the frame constitutes a massive casting, which
serves as a bottom bracket for the three- or four-speed gear-box.
The new steering head-lug is shown at Fig. 20. It is a one-piece,
steel drop-forged member welded to the main frame tubes, and is
designed to accommodate the extra } in. lengthening of the engine
made this year. The inclined power unit is housed in an extremely
neat and satisfactory manner by means of a duplex cradle, con-
sisting-of four fong hesagon-headed steel rods passing through
the two:lowes-ore piede fixing (g8 [the ecraiilcase and focker-box,
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and secured to the upper one-piece fixing lugs by nuts screwed
on to their ends. The lugs are secured to the frame by hollow
steel thimbles passing into the frame lugs. These thimbles are
each clamped by a single bolt and nut, removal of which (together
with the thimbles) allows of the complete unit being dismantled
or removed. To dismantle the engine in the frame it is only
necessary to remove the upper nuts and tap down the four
mounting rods (see Fig. 63). The ‘“Panther’ steering head is
provided with two ball bearings, play being taken up by loosening
the nut on the horizontal bolt just behind the head clip and tight-
ening up the large capped
nut below. All “Panther”
frames have sidecar lugs
provided.

The new Brampton forks
embodying the patent four-
point shock absorbers, with
hand adjustment (see page
13)and a 4} in. spring action,
are fitted to all models, and
the effect of these, together
with a slightly lower and
more advanced saddle posi-
tion, is to provide a degree

S ="  of steering stability and
Ehn e Db’ m&nceuvrabﬂitynevefbefore
Fie. 20. TeE ForGED STEERING HEAD equalled. Also the 1931
frame and fork modifications
have further reduced the tendency for rear wheel bounce, and so
enable a high cruising speed to be maintained without physical
fatigue. Grease-gun nipples are provided on the forks for lubrica-
tion. A steering damper, with a bottom frame anchorage, is pro-
vided to ensure safety at high speed and to render sidecar driving
easier. At ordinary speeds the ‘‘Panther” steering is so good
that the damper is seldom required.

Gear-box and Clutch. Except where a P. & M. four-speed gear-
box is specially ordered (see page 8), the gear-box specified is a
special L.S. pattern, three-speed Sturmey-Archer, with bottom
bracket fixing and a gate-change or foot control ; and the standard
solo gear ratios, giving two close tops and an emergency bottom
for freak gradients or dense traffic, are—

G L LR P T

Bottom, 4-5 to 1; middle, 6:6 to 1; top, 13-3 to 1.

The gear-box positions from front to rear are: 1st, N, 2nd, Srd.

Gear- igants recommended are-Wakefield's ‘fGastrolease

Light, ' §Spebdiell, Crim&aniers Light > or + Mobilgvefise.? Full
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details of the gear-box construction and action will be found on
page 71, and information on adjustment on page 108. A few
features may here be mentioned. The gear-box housing is specially
made for the *“Panther,” and is placed horizontal, so that the

Fic. 21. TaE THREE-SPEED, L.8S. T¥PE STURMEY-ARCHER (GEAR-
BOX AND CrurcH

For a sectional view of this gear-box, see page 72, The speedometer drive is
now taken from the front wheel

I

Fig. 22, Exp ViEw A¥ND SipE ErevatioN oF THREE-sPEeDp L.S.
(GEAR-BOX

layshaft lies behind the mainshaft and not on top of it, as on the
standard type L.S. gear-box. Skefko self-aligning ball bearings
are used throughout, and the outstanding features of the design
is that three speeds and a kick-starter are provided by using only
three p&ms of plmuns, Whlch ma.kes for lightness. The klﬂk st-arter
mechani : p

neat a.ncL Te
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for the pedal crank. The pinions on the layshaft and mainshaft
are so arranged that, when in high gear, the idle wheels are gear-
ing down, thus considerably reducing friction. All pinions are in

ﬁ
J

M

( Sturmey-Archer Gegrs, Lid.)

Fic. 23. Tae Prixcrran PARTS OF THE STURMEY-ArcHER MULTI-
SPRING (.!I.I-"l"'_'l.-i

A Friction insert plate H = Clutech spring-stud nut

B = Driven plate J = Spring adjuster screw

(& Back plate K = Spring box

D = Clutch sprocket L = Clutch spring (one of six)
i Cluteh spring-box plate M = Cluteh operating rod

F' = (Clutech centre N = Clutch button

[ Cluteh spring stud

constant mesh, and the well-known S.A. compensator is used, so
that it is impossible to strip their teeth. Gear-changes are effected
by moéving tweo sliding-pinions simultanecusly by astricker, whose
outsidé arm hasits fulerum on bop. of theleft side af'the géar-box
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(Figs. 21 and 22). Primary chain adjustment is effected by loosen-
ing the nuts on the three gear-box studs, which are fixed on the
underside of the casting (Fig. 22), and pass through three slots
in the frame bracket, and serewing up or unscrewing the adjuster
screw as required.

The multi-spring clutch used in conjunction with the gear-box
is also of Sturmey-Archer design. It comprises a back plate, a
main clutch centre firmly secured by a nut to the splined main-
shaft, and three driven plates separated by three frictional insert
discs, the rearmost of which embodies the clutch sprocket, and
is free to rotate on a brass cage roller bearing. Circular cork
ingerts of § in. and } in, diameter are used for the sprocket and
oblong ones for the other discs. The driven plates engage at their
peripheries with eight deep tongues and slots cut in the clutch-
sprocket flange, and therefore always rotate with the sprocket.
Six coil springs, spaced radially about the outer plate, keep the
driven plates in full contact with the friction plates, except when
the spring pressure is released by the handlebar clutch lever.
Kach spring is housed in a little tubular box, which fits on a 1} in.
long stud screwed to the back plate, with a screw on the outside
for adjusting the spring pressure. The multi-spring cluteh is
superior to the single spring type. in that a much more uniform
pressure is brought to bear against the driving surfaces, and the
plates are far less apt to tilt. It is important, however, to keep
the clutch properly adjusted. With regard to the cluteh-control
mechanism, this comprises a lever on the left side of the handle-
bars actuating a Bowden cable, which transmits its pull to a
small arm clamped to a quick-thread worm (see Fig. 44) housed
adjacent to the offside mainshaft bearing. Thus when the clutch
lever is raised. this worm rotates and, in doing so, advances and
pushes forward a rod in the hollow mainshaft. At the other end
of this rod is a small clutch button bearing directly upon the
outer clutch cover. This button, of course, releases the clutch-
spring pressure as it is pushed outwards. (For notes on clutch
adjustment and dismantling, see page 107.) :

Transmission. Coventry ‘‘ Ultimate’ chains are used for both
primary and secondary transmission, the dimensions being 1 in.
% +305in. and ¢ in. X £ in. respectively. Lubrication of the
primary chain, which is tensioned by a gear-box adjuster screw,
is effected automatically by a short pipe leading from an engine
breather on the driving side. The secondary chain, which is
adjusted by two rear wheel draw-bolts in the fork ends, is also
lubricated from the same source, but additional lubrication should
be given from time to time. Adequate protection of the chains
from yoad dirhisengyred hy tyoefficient guards, ~Thefronbguard
enclogesjthy PSRRI IO Rest R\ 28 Bl Hut the
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rear guard protects the upper half only of the secondary chain,
and so allows of its being readily inspected and adjusted.

In order to obviate any tendency for harshness of the rear
transmission, a cush-hub shock absorber is provided in the rear
wheel. It is extremely simple in construction, as may be seen in
Fig. 24. The chain wheel has on its inner side three metal vanes
equally spaced round its boss. Between these vanes and three
similar vanes in the hub are inserted six rubber blocks in such a
manner that there is alternately a metal vane and a rubber block.
The total cush effect of these blocks is considerable, and ample
freedom of movement of the chain wheel is provided by three

Fia. 24, Tae Cusx Hue SHocik ABSORBER

circumferential slots in the chain wheel, through which pass the
retaining studs projecting from the centres of the hub vanes.
Brakes. Internal expanding brakes with 7 in. drums are fitted
to both wheels. They are smooth in action and very powerful,
which renders rapid retardation in heavy traffic quite safe. Little
effort is required to put both brakes hard on. Although inde-
pendent handlebar control of the front brake is provided in order
to comply with existing legal requirements, and for use when
only slight pressure is required. both brakes can be applied
simultaneously by applying pressure to the foot pedal mounted
on the offside above the footrest shaft. As may be seen in Fig. 25,
the brake pedal is provided with two short cranks. To the upper
one the rear brake rod yoke is secured, and to the lower one is
fixed the end of a steel-encased Bowden cable running to the
curved lever on the front brake anchor plate. This constitutes
the interconnecting gear, which, though simple, is most efficient.
Since a small amount of stretch occurs in the Bowden cable,
although it is partly enclosed in a steel tube, it is lmpcnrtant that
the fi brake vis. adjusted\(so that” ;’tg ggammehees ,tm erate
s]ight% wﬁ@ﬁﬁi& EJF tha reat bm]-‘t‘é EI,‘; smnpens ion is
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automatically brought about by the slotted floating pivot foot
lever. The construction of the lever is such that, after a certain
amount of pressure has been exerted on the pedal, a further
increase in pressure moves the front brake operation in excess of
the rear, thus dividing the braking effort according to the reaction
pressures between tyres and road. Adjustment of the front brake
is provided in the form of two hand-operated milled nuts placed
side by side on a transverse lug fixed to the front forks. Adjust-
ment of the rear brake is by a milled nut with spring fitted to
the end of the brake rod.

The P. & M. brakes do not include separate drums, for these
are integral with the hubs, being forced and sweated on. The

(From * The Motor-cycle®™)

Fig. 25. BraArRE PrEDAL SHOWING INTERCONNECTION oF Two
BrAkES

front and rear anchor plates are of similar construction. Two
flanged steel brake shoes, to which are riveted the friction linings,
are pivoted at one end and held normally out of contact with
the drum by two strong tension springs. A ‘‘square’ type of
cam at the opposite side forces the shoes apart when pressure
1s applied to the brake pedal or handlebar lever. On models
having de luxe electrical equipment (see page 5) a ‘“‘stop” light
is automatically brought into action when the brake pedal is
applied.

Wheels and Tyres. The old type cone and cup ball bearings
have now been dropped in favour of journal type ball bearings,
which require no adjustment. These bearings. if properly lubri-
cated, offer little friction and are extremely reliable. Grease
nipples are provided on the hubs for lubrication. Large diameter
axles are used, and the wheels are built up from heavy gauge
T e = G o LD S e e
The | tyke fitted(as standard nre 20 il 3¢ 25, heayy/cord,
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wired-on Dunlops, with Schrader valves for checking tyre pres-
sures, which for solo riding should be 19 1b. per sq. in. for front
covers and 21-23 lb. per sq. in. for rear ones.

Tank. There is, of course, only one tank, the oil being con-
tained in the engine sump. The saddle fuel tank this year, which
has a capacity approximately 2% gal., is practically the same as
that used on last year’s models, but is a trifle shorter, though
still long enough to house the saddle nose at the rear end. The
front end of the tank now accommodates the panel housing the
ammeter and switch (where fitted). In order not to spoil the very
handsome appearance of the tank, the lighting panel has been
carefully shaped to conform with the tank contour. Although not
lying flush with the tank, the panel projects above it only the
smallest amount. This style of fitting gives the panel an integral
appearance, and in no way does it resemble a box fitting or
arrangement suggestive of its being fitted as an afterthought.
It may be mentioned that the lighting panel reduces the tank
capacity considerably less than would a tank-mounted speedo-
meter. It might be thought that there is a slight risk of danger
attaching to the housing of electrical wiring in the tank, but this
is not so, for the wiring of the switch and ammeter is contained
within a special compartment lined with asbestos. A meritorious
feature of the **Panther’ tank is that a reserve fuel supply is
allowed for, about 3 pt. being trappved in one part. There are, of
course, two petrol taps. Constructionally, the tank is the same
as for 1930. It is built up from heavy gauge welded steel, and
to prevent interior rusting is specially treated during manufacture
with a composite petrol-proof varnish. The size of the filler cap
has been increased to facilitate fuel replenishment. Rubber knee-
grips are provided, and on either side of each grip there are two
panels tastefully finished in green with cream linings. The front
panels are inscribed with the word ‘‘ Panther’” and have the
familiar panther head transfer.

Miscellaneous Equipment. Included in the standard *‘ Panther”
specification are the following items: a Liycett *“ Aero” or Terry
de luze saddle ; handlebars adjustable for angle and position, with
brazed-on control lever lugs, concealed wires, and rubber grips;
adjustable footrests designed to prevent damage in the event of
a spill; a low-lift spring-up central stand and a front stand ;
extra deep valanced mudguards, with lifting handle at back of
rear-guard ;: oversize metal tool-bags, with a complete set of tools
and strong locks ; number plates; a high-frequency electric clear-
hooters horn (on coil-ignition models), with chromium-plated
front ; a large tvre 1nﬁatc-r and grease-gun and gre-a,fae ﬂlpples
thmugl‘gql:l‘br N MY NN A V=Y F % W I
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THE PANTHER MODELS ‘ 3
MODELS 90, 95 (*“ REDWING )

These two models are identical to each other, except that
Model 95 has coil ignition. The specification of both machines is
practically the same as the standard ‘‘Panther’ specification
just described, with the exception of the engine, which, although

ot
=1

Fic. 26. Crose-up ViEw or THE NEW 4-90 H.p. “REDWING'
ENGINE

Note the sturdy design of the rocker-box, the end plate of which has been
removed to show the rockers. Observe also the decompressor on the timing
case, and the steel tube used to encloze the flexible front brake cable

similar in many ways to the standard engine and previous *°* Red-
wing ' engines, embodies many new important features, especially
in regard to the valve-operating gear. Also the petrol tank, other-
wise the same as the standard tank, is chromium plated, and the
three-speed gear-box has foot-control. The new power unit has
all the characteristic qualities of long life, reliability, and silence
of the standard ‘‘Panther” engine, with a performance hitherto
only associated with a racing engine. Many of its parts are inter-
changeable with other P. & M. engines. Below are given the
chief items of interest in the new engine.

The 4:90. h».p. - Redwing - Engine.. This. engine, is-of-a new
type, a‘a‘ eq:mparéd ,ﬁ‘ﬁh p] evmus fi¢ ]’anthm* eugme::-, 113 f:ﬁaft the
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head and cylinder design are based on racing practice, whereas
the old ““ Redwings’’ were merely highly-tuned standard engines.
The ““Redwing” or Model 90 engine has a bore and stroke of
79 mm. ¥ 100 mm., giving a 490 c.c. engine against the previous
capacity of 598 c.c.; but to set off against this is the fact that,
whilst the Model 90 is a specially designed engine, all previous
“Redwings” have been standard. In the first place, all sources
of internal loss of energy have been eliminated as far as possible,
and reciprocating masses have been lightened commensurable
with a high factor of safety.

For instance, a short, light connecting rod is used in conjunc-
tion with a slipper piston having narrow rings and a circlip-fixed

o A e o
Fie. 27. TaE 490 c.c. 1931 O.H.V. “ReEpwIiNG,”” MopeL 90, WITH
STANDARD ELECTRICAL EQUIPMENT

This imposing sports model differs from the standard “Panther” (Fig. 12)
in that it has a new engine, a plated tank, and foot gear control. De luze
electrical equipment is extra,

gudgeon pin. The ““ Redwing”’ eylinder, cylinder head, and rocker-
box are held down in the same manner as on the standard engine.
Previous ‘““Redwing’ engines were fitted with a cylinder base
washer, consisting of a steel ring 1/32 in. thick. This was remov-
able and, in so doing, the compression ratio was lifted up approx-
imately half an atmosphere. The 1931 ““ Redwing” engine has a
fixed compression ratio of 6-5 to 1 and, except for the jointing
base washer, with a hole in the excrescence behind the push-rod
cover flange registering with the oil-feed duet from erankease to
eylinder, no removal plate is fitted. It follows that it is not now
necessary to run on any special fuel, and any good benzol mixture
will function quite well without undue pinking. The valves are

fixed in the head at much greater angle (721°) to each
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is also polished on the inside, so that the velocity of the gases
through the ports is not reduced by ‘“‘skin friction.”” This practice
is usual with sports engines. At 5,000 r.p.m. the ‘Redwing”
engine has an output of approximately 25 b.h.p., a surprising
performance for a 490 c.c. engine. The two tulip pattern valves,
which are made from K.E. 965 steel drop forgings and have
duplex coil springs, are definitely not interchangeable, being de-
signed purely for maximum efficiency. The exhaust valve has a
flatter head than the inlet valve. Both valves are automatically

(From ** The Motor-cycle®)

Fic. 28. SHowING THE ‘“‘REDWING’’ ROCKER-BOX AND CYLINDER
HeAD

Note the exhaust valve lifter on the end plate, which has the “Redwing"
insignia embossed on it. The uppér adjustment for the valve rockers is also
clearly shown

lubricated by a small banjo fitting bolted to the near side of
the rocker-box, oil mist being led direct to the valve stems by
two small pipes.

The general arrangement of the aluminium ** Redwing*’ rocker-
box can be understood by reference to Figs. 26 and 28, It is
somewhat similar to the standard rocker-box, but is much stouter
and of generally heavier design. Owing to its size and the rather
large overall| length of the engine, it is necessary to remove the
engine almost from the frame before commencing any dismantling
work. As with the standard engine, four long rods passing right
through the power unit are used both for mounting the engine
and for retaining the cylinder, complete with head and rocker-
box, td Phe crafkedse. - Jm addition anumber of cylinder-head
studs aind nuts ane used| o)fix| the cytinderfhead tocthe eylinder
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barrel and the rocker-box to the cylinder head. On previous
““Redwing’’ engines separate distance pieces were used to raise
the rocker-box the necessary distance above the eylinder head.
These are no longer used, the distance pieces being cast integral
with the cylinder head, which considerably facilitates dismantling
and reassembling. With regard to the rocker-box interior, the
arrangement is very similar to that of the standard engine. It is
a one-piece box, with a detachable end plate carrying the exhaust
valve-lifter mechanism on the offside. The actual valve rockers
and the inner push-rod rockers have two large diameter spindles
carried in renewable phosphor-bronze bearings, which are lubri-
cated directly by means of oil mist thrown up the tube enclosing
the push-rods. Some of the oil mist, as already mentioned, is
passed on to the valve guides and keeps the valves constantly
lubricated. It should be noted that the efficiency of the valve
lubrication system depends on the soundness of the rocker-box
joint. The tube enclosing the push-rods cannot on this engine be
telescoped, for, instead of the valve clearances (see page 103) being
adjusted by means of adjustable tappets, provision is made on
the valve rockers for this adjustment. Each rocker arm carries
at its end a mushroom-headed screw, which bears on the end of
the valve stem. A rocker return spring is used as on the other
engines, each end of the spring being attached to a lever keyed
to the spindle. A small lock-nut secures the adjustment. The
inner rockers at the front of the rocker-box have ball-ended studs,
which fit into the cupped silver steel ends of the # in. diameter
duralumin push-rods. There are no tappets whatever, the lower
ball ends of the push-rods resting in sockets provided on the tops
of the cam levers. Special attention has been given to the cam
contours, and the valve lift is now slightly lower, so as to reduce
mechanical noise. In other respects the timing-gear remains un-
altered ; a decompressor is fitted. Ignition, as with the ‘‘ Panther,”
is by a B.T.-H. M.1 magneto or by a Miller coil-ignition set,
already briefly referred to.

As during previous years, the ‘“‘Redwing’ engine requires
something rather special in the plug line and, although a touring
plug is fitted in the machine as sent out, a special plug is in the
tool-box for fitting when it is required. The reason for this is
obvious; the standard plug will withstand successfully all the
heat and oil generated during running-in, and when the oil supply
is cut down and the engine really ‘‘ opened out,” the special plug
will be necessary. It should always be borne in mind that the
special plug supplied, a Lodge H.45, will not withstand excess
oil. The Iubrica.tion system adopted on this engine is, incidentally,
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THE SCHNEIDER TROPHY MODEL SIDECAR

This sidecar has been designed to meet the ever-growing
demand for a sports sidecar which gives the maximum comfort
and protection for long-distance touring.

The body is of special design, incorporating bucket-type seat
with well, the rounded back being hinged for access to locker.

Fig. 29. TuE ScHNEIDER TrorEY MODEL SIDECAR

Finished in aluminium fabric with beading picked out to match
tank colours, and upholstery I1g]1t green to match the tank
panels.

The chassis has immense strength but is of medium weight.
C springs are fitted back and front and mounted in such a manner
as to give a low centre of gravity and permit of ample clearance
for abnormal conditions. All springs are fitted with grease gun
nipples. A large, deeply valanced mudguard is sprung with the
body.

The equipment includes 26 x 3-25 Dunlop cord tyre, sports
wind screen, mat, and cover-all apron.

The chassis is fitted with special lugs to accommodate a detach-
able stand. which can be supplied if required. This will be of great
assistance when removing rear wheel or sidecar wheel. The finish
is in aluminium or coloured fabric optional without extra charge.
Such extras as coach-painted finish or polished aluminium, four
point attachment, &@d Miller -eleetric, I&mp eﬁn F,bg oht,amed for
the vary?'ﬁ]b&e;éit& gtlm ﬂi Lﬁg Eﬂldhp'- .w“ﬁ‘* KU | | 4
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A de luxe model Schneider Trophy sidecar (Model No. 2) is
listed at £2 2s. extra, for which a luggage grid is provided and a
specially strengthened windsereen with chromium-plated fittings.
All parts on this model are also heavily chromium-plated, and
the finish throughout is perfect.

For particulars of other types of sidecars, see the makers’
separate sidecar list, a copy of which can be obtained from Messrs.
Phelon & Moore, Ltd., whose address is 77 Mortimer Street,
London, W.1. °
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{ From * The Maotor-Cyele’)
Fig. 31. TrE 1931 “PantEErR” CoNTROL LAY-OUT

THE P. & M. CONTROLS

Ixtreme neatness, ease of operation, and quick adjustment are
the characteristics of the present ‘* Panther’’ control arrangement.
Indeed, there are few other machines to-day that ecan boast such
symmetry and beauty of outline, unspoiled by untidy controls,
as the *‘ Panther.” On this machine all cnntm] wires are entirely
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four belonging to the engine and five to the cycle parts. The
engine controls are: (a) the throttle twist-grip on the right-hand
side of the handlebars; (b) the air lever on the same side; (¢) the
ignition lever fixed to the engine; and (d) the pressure-release
valve lever, The cycle controls are: (@) the gate-charge gear lever
placed at the side of the tank ; (b) the clutch lever on the left side
of the handlebars; (¢) the rear brake pedal on the offside; (d) the
front brake lever on the right side of the handlebars ; and (e) the
steering damper on top of the steering column.

The 1931 O0.H.V. * Panthers.” The controls on the large
capacity ‘* Panthers’ are shown in Fig. 31. Apart from the light-
ing switches on electrically-equipped 1931 models, there are nine
controls, of which five are for the engine. They are: (a) the twist-
grip throttle on the right side of the handlebars: (b) the air lever
on the same side ; (¢) the ignition lever on the left side of the bars ;
(d) the exhaust valve-lifter lever below this; and (e) the decom-
pressor fitted on the side of the timing-case. The cycle controls
are: (a) the gate-change gear lever on the right side of the tank
or the foot-change pedal placed in the position normally oceupied
by the brake pedal; (b) the clutch lever on the left side of the
handlebars; (¢) the brake pedal on the offside (or near side where
a foot gear change is provided) operating the interconnected
brakes and *‘stop-light” (where fitted); and (d) the front brake
lever on the opposite side to the clutch lever. It should be noted
that on all P. & M. machines the short finger levers are moved
oulwards to operate their respective movements or mechanism in
the engine. An effective means of adjustment is provided for
each control.

STARTING-UP

Before actually starting-up the engine, it is best to take a good
look over the machine and get thoroughly conversant with the
positions and actions of the various controls. Experiments may
afterwards be made with them with the engine running on the
stand.

Fuel and Oil Replenishment. Owing to the comparatively low
compression ratios used on the latest ** Panther” and ““ Redwing "’
engines, the use of practically any fuel is possible. Petrol-benzole
mixture is specially recommended, as besides giving excellent
power, it tends to increase the general flexibility of the engine.
Carbon deposits when running on this fuel form slowly. IFor the
two-stroke ‘““Panther’’ ordinary petrol is as good as anything.
Although a large gauze filter is included in the tank itself, it is,
nevertheless, advisable when refueling ﬁﬂm cans to see that a
funnel incorperating a filbep-isused, —
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manufacturers’ recommendations as regards the brand and grade
(see pages 9 and 26), and not to change over from one brand to
another without very good reason. On no account whatever
replenish with loose oil supplied in bulk at; some garages, as this
entails the risk of damaging the entire engine. In the case of the
Villiers ‘“Panther,” fill up the cylindrical oil tank behind the
engine until the oil level is just below the filler cap orifice. After
replenishment, make quite certain that the filler cap is screwed
down absolutely tight, for with the Villiers lubrication system a
pressure of about 4 lb. per sq. in. is maintained within the tank
by the automatic regulator. Failure to comply with this will
result in over-oiling at low speeds, and shortage of oil at speeds
over 25-30 m.p.h. In the case of all the four-stroke ‘‘ Panther”
engines, the large filler cap at the rear of the timing-case should
be removed and oil poured in until the engine sump, the level of
oil in which is indicated by the dipstick, is from one-half to quite
full (full position is shown by the top noteh). No serious results
are likely to follow temporary running of the engine with the
sump almost exhausted, so long as the oil is not diluted, for what-
ever remains is kept in constant circulation; but it should be
borne in mind that the more oil there is in circulation, the cooler
it will keep, with therefore less risk of engine overheating occur-
ring. The level of oil in the sump must not on any occasion fall
below a point indicated by the bottom notch on the dipstick.
Verification of the oil circulation with the engine running can be
made on the two-stroke ‘“‘Panther” and early S.V. “ Panthers”
with drip feed by means of the sight-glass provided on the oil
tank, and by noting in the case of O.H.V. models whether the
indicator needle on top of the disc regulator has risen to its fullest
extent. After replenishing the oil sump, see that the filler cap is
replaced properly. If this cap should unscrew and come out while
the engine is running, all the oil will be blown out, and the engine
and your legs will be saturated. Apart from this there is the
imminent danger of a first-class engine seizure occurring.

Information concerning regulator adjustment will be found in
Chapter IV. Beyond regular sump replenishment, its occasional
draining, and cleaning of the filter, no attention is necessarv to
the P. & M. semi-D.S. lubrication system.

Tyre Inflation. All the O.H.V. “Panthers’ are fairly heavy,
and if the maximum mileage from the covers is to be obtained,
together with comfort and good steering, it is absolutely essential
to keep the tyres inflated to the correct pressures (given in speci-
fications), which can readily be checked by applying a Schrader
pressure gauge to the valves. Under- or over-inflated tyres wear
quickly, and.spmetimes their life-is abruptly j:ermma.ted. by con-
(,11551011 lilii‘?:tﬁ *H;aﬂs “tﬁtrh n@mu{ p&s;uneﬁﬁ u‘lﬂfl -n-::ht mmﬁu
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Starting the Engine (1930 and 1931 0.H.V.). Turn on the
petrol and flood the carburettor* by holding down the plunger on
top of the float chamber. Do not depress this plunger violently
or with great rapidity : it is only necessary to do this gently and
with as little force as possible, because this plunger operates
direct on to the carburettor float, a light, delicate. sheet-metal
body, which is easily damaged or punctured. The plunger should
be released immediately that petrol drips from the small holes
drilled in the carburettor body. The decompressor should now
be brought into action by pulling upwards the lever situated on
the front end of the timing-case cover. Should the engine be in
such a position that the lever will not pull fully home, it is only
necessary to lift the exhaust valve off its seat by means of the
exhaust lifter (left-hand inverted lever on handlebar on 1930
models and longest of two finger levers on same side on 1931
models), thus releasing the pressure between the half-compression
tongue piece, the exhaust cam lever, and the small decompressor
cam on the camshaft. Now open the throttle, either by operating
the twist-grip or by the lever, about one-fifth of its full move-
ment. See that the ignition lever is fully retarded, that is, pushed
away from you as far as possible on 1930 models (except some-
times where a Bosch lighting set is fitted) or pulled as far in as
possible towards you on 1931 models), and that the gear lever is
in the neutral position. The engine is now ready for starting, and
should spring into life by a few sharp strokes of the kick-starter
pedal after switching on the ignition on coil-ignition models.
It is imperative that the kick-starter is operated as sharply as
possible, to ensure a good spark from the magneto and consequent
easier starting. When the engine has started, see that the kick-
starter has returned properly to place in the spring stop. If this
is not done, very bad wear will occur between the teeth of the
starter ratchet and the engaging pawl. Should you forget this
point at any time, the noise from the mechanism will remind yvou ;
it sounds like a very noisy bieyele free-wheel. Now press the
decompressor lever out of action, and cultivate the habit of doing
this immediately the engine has started. If yvou omit to do this,
vou will only be using half the cylinder capacity of your engine,
besides which you will completely wear out the decompressor
tongue piece and other components. Now advance the ignition
lever, that is, push away from you (1931), and at the same time
fully open the air slide in the carburettor by pushing away from
you the air lever on the right side of the handlebars.

The engine should by now be running freel}r and the throttle
may he closed down until the engi ine is ru nmng at a ‘‘tickover”’

._ ﬁ%h&ﬁﬁ@@wﬁ? j}imi _{é\j@r ﬁdmi

* If 4




DRIVING 51

speed on the pilot jet. On all 1930-1931 models an adjustable
carburettor throttle stop limits the closing of the throttle slide,
so that once the engine has been started up it is necessary in
order to stop it, to choke it with the air lever or else raise the
exhaust valve lifter. Do not interfere with the throttle stop or
pilot air adjustments unnecessarily, as these are carefully regu-
lated by the manufacturers and should not require alteration.
When running the engine in a garage, see that the door is left
open, as the dangerous carbon monoxide gas accumulates quickly.
Never race the engine for long periods in neutral gear, as this
only creates high temperature in the cylinder head and around
the exhaust port, causing the exhaust valve to work at a higher
temperature than is necessary. Before actually starting the
machine in motion, habitually glance down at the oil indicator,
and make sure that it has risen out of the indicator body, thus
proving that the pump is working satisfactorily and oil is circu-
lating throughout the engine. Also have a glance at the exhaust,
which should be tinged with blue smoke. Adjust the regulator
(see page 81), if necessary.

Starting the Engine (1930 and 1931 Two-stroke). Turn on the
petrol and oil, and gently flood the carburettor. Then after ad-
justing, if necessary, the tank oil regulator, turn the lever con-
trolling the variable jet to the ““rich’ position, open the throttle
lever one-quarter, and retard the ignition lever. Now lift the
pressure release valve lever and kick the engine over slowly
several times so as to charge the crankcase and cylinder fully,
after which the engine can be made to fire by giving one vigorous
kick on the starter pedal and dropping the release valve as the
pedal nears the bottom. With the Villiers ““ Panther” it is rare
to experience serious starting trouble, but be careful not to flood
the carburettor excessively. As with the four-stroke engines,
after starting up do not allow the engine to run faster than
necessary to secure even running.

Difficulty in Starting. A number of diverse minor matters
may make an engine difficult to start, but we are presuming you
have a new machine delivered from the works, and we are there-
fore taking it for granted that everything is in order. In any
case you can mistrust the ** expert’s ” advice that your machine
has a faulty magneto or requires a new sparking plug. If vou
have any difficulty, it is safer to attribute it to your inexperience ;
therefore, do not start making alterations to a machine built
and tested by men who have spent their lives on that work, but
be careful to avoid overflooding the carburettor, as this results
in neat petrol being drawn into the cylinder and fhis will not fire.

Naturglig--wiilbhespecosspesto-crperiment prifh diflexgnt, posi-
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The correct setting of the Bowden controls are, of course, de-
pendent upon there being no backlash at the levers, and if there
is any it should be taken up by means of the adjustable cable
stops. Difficult engine starting on the four-stroke ‘‘ Panthers’ is
often due to giving too large a throttle opening., and the impor-
tance of keeping the throttle lever or twist-grip nearly closed cannot
be over-emphasized. Only by so doing can a high velocity air
current be induced over the pilot jet., as may be understood by
reference to Fig. 41.

GEAR CHANGING

In connection with gear-changing, there are three most impor-
tant points that should always be borne in mind : (1) never employ
brute force on the gear lever; (2) always declutch before lnﬂ.ng
a change ; and (3) use the gear-box for the purpose for which it is
designed (i.e. maintaining a reasonably high engine speed under
adverse conditions). The art of gear-changing is easily and quickly
mastered, hut practice alone will enable perfect gear changes to
be made. It is purely a question of the accurate co-ordination of
several movements calling for a little judgment and precision.

In the case of an absolute noviece, the first few runs are bound
to be something in the nature of an ordeal, and the author most
strongly advises him not to take his ““ Panther’ on to main roads
until he is absolutely sure that in an emergenecy he can trust his
subconscious mind to manipulate the controls without hesitation
in the proper manner. For practising gear-changing, the best
course is to find a deserted piece of straight road and go through
the various changes one by one until some degree of proficiency
is obtained. Considerable caution should be exercised for some
days, and high speeds should not be attempted until driving
experience has been gained. When obtaining delivery of a new
““Panther,” the wisest course is, if the buyer lacks experience, to
get his machine delivered by the nearest agent for a small charge.

Gear-changing on the 0.H.V. * Panthers.” These machines, as
mentioned elsewhere, are provided with three-speed Sturmey-
Archer or four-speed P. & M. gear-boxes, and have either a foot-
pedal control or a gate-change gear lever. The process of gear-
changing is much the same, however, in all cases.

It is assumed that the rider is seated on the machine with the
engine running, and the gears in neutral. Then to set the machine
in motion, disengage the clutch by lifting the handlebar lever
fully, and keep the engine running lightly on a small throttle
opening. Grasp the gear lever knob with the right hand or place
the right foot on the gear pedal, and press forward the gear lever
or de 1eypedal fromn the nentral position inte thefirst gear
positiom.(: Tﬁ the| gear HQPS not | eigage freely, movethe {méchine
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slowly backwards or forwards by use of the legs until, without
exerting any more pressure, the gear slips noiselessly into position.
Now open the throttle gently and at the same time slowly release
the clutch lever so that the engine is being slowly coupled to the
rear wheel. As the clutch plates are allowed to come into contact
with each other, the machine will gently glide away until after
about three or four yards (on level road) have been travelled over,
the clutch should be fully released. The machine will now be
travelling freely forward in bottom gear, and, up to a speed of
ten miles per hour, the engine will not be unduly *‘ over-revved.”
The change from first to second should be made with as much
precision and speed as possible, but it is always best, where
acquiring experience, to do it slowly and firmly. The throttle
should be slightly closed with the right hand and at the same time
the clutch fully lifted. Now, with the clutch still out, move the
gear lever or pedal from the first to the second gear position quickly
and firmly and, when in position, release the clutch. The same
procedure applies in respect of the other gears, the engine being
accelerated in each gear in order to give the machine a certain
amount of road speed before engaging the higher gear. It is in-
advisable to miss out intermediate gears when changing up. as
the sudden large alteration in speed is apt to cause a skid and
tries the transmission rather severely, unless judicious use be
made of the clutch. No ill-effects, however, are likely to follow
as far as the gear-box itself is concerned, as all pinions are in
constant mesh. No amount of running in any of the gears will
damage the gear-box, but it is inadvisable to ‘“‘rev’ the engine
continuously in the lower gears, owing to the risk of overheating
the engine. Never, on any oceasion, drift down hills in neutral
and then attempt to engage the gears with machine still moving
and the engine stationary. This is gear-box abuse, and the
finest and toughest materials will not stand it for long. Should
yvou stop your machine with the gear lever or pedal in any other
place but neutral and you wish to place it in this position, move
the machine either backwards or forwards slowly, and at the
same time move the gear lever or pedal towards the neutral posi-
tion. This must be done in order to move the dogs through their
necessary meshes before striking neutral, although with foot-con-
trol neutral is very readily obtained. When changing down, move
the gear lever smartly from one notch to the other or raise the foot
pedal with the clutch fully lifted, and do not re-engage the clutch
until the machine has slowed to a speed at which it normally tra-
vels at the same throttle opening with the gear to be engaged. Once
the gear is fully home and the machine is already in motion, as is
the case. whea. e.h %Jﬂ&y,ﬂrimm Aop- tmthpd geawhh& <lutch
’fl
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When you have acquired a certain amount of “road sense”
and gained confidence in yourself, it is time to consider some of
the finer points in driving your ““ Panther.”” Although the engine
is exceptionally flexible, the power output increases as the engine
revolutions go up—within certain limits. It is for that reason
that a four-speed gear-box is often fitted, and full advantage
should be taken of this valuable feature. Do not change up to
a higher gear too soon and do not wait until the engine starts
labouring before changing-down on a hill. Never slip the clutch
as an alternative.

It is advisable, high-efficiency engines being very sensitive to
ignition timing, never to advance the spark fully until fairly
high revolutions have been reached, and gradually to retard the
spark as the revolutions drop—as on hills, in traffic, ete. Always
remember, however, that retarding the ignition lessens the power
output, and if habitually done without cause may damage the
exhaust valve.

Gear-changing on Two-stroke Models. Other than the hints
for the O.H.V. models just given, no special notes on these
machines, which also have three-speed gear-boxes, are called for,
except to mention that with these high revving engines, special
care must be taken to maintain engine speed on gradients. Unless
this is done, considerable stresses are imposed on the engine.

GENERAL ADVICE

Use of Brakes. The ‘' Panther” interconnected brakes have
unusually good stopping power and are thus liable to abuse.
Over-frequent and harsh brake application results in very heavy
tyre wear and it also imposes unnecessary stresses on the trans-
mission generally. The rider should cultivate the habit of driving
on the throttle and applying the brakes lightly, except in case of
emergency.

Running-in Engine. On taking delivery of a brand new ‘‘ Pan-
ther” or “ Redwing” model, certain care must be exercised for a
period when driving, if the best results are to be ultimately
attained. Careless handling during this running-in period may
not only prevent the engine from even giving of its best, but it
may actually ruin it. Certainly it is tempting to have a short
“blind,”” but a rider should ask himself whether it is worth while.
The reasons why running-in of a new engine is necessary are that,
in the first place, the contacting metal surfaces are for some time
comparatively soft and easily damaged ; and, secondly, working
clearances throughout are very small, with the result that the
eoef‘ﬁcient of friction is high and lubrica,ting uil has considerable

difficu *r%'&c -all “’thg*bparmg
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Fic. 40. BeEcTtioxAL ViEw or P. & M. Staxparp O.H.V.
“PanTHER ENGINE

The above drawing shows the prineipal features of the “ Panther’ engine very

clearly. The engine shown is actoally a 1929 model. Present engines ars

similar except for detail modifications, such as a redesigned rocker-box, the

elimination of a seraper ring, a new type of exhaust valve lifter, the fitting of

a filter in the sump, longer valves, automatic valve lubrication, ete. g The parts
identified by lettering are as follows—

A = Camwheel { = Cam levers

B = Intermediate wheel H = Decompressor

' = Magneto drive shaft J = Pump plunger

1) = Pump regulator collar K = Plunger block

¥ = Regulator dise M = Pump plunger pin (eceentric)

F' = Cam lever-bearing pin

yGORMERSICOENZ;
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Tuning and maintenance hints will be found on pages 116 and
127 respectively.

The B.T.-H. Type M.1 Magneto (Fitted to Models 50, 60, 90).
This magneto, which is fitted on all present magneto-ignition
““Panthers’ and also on some earlier machines, is a neat and
compact machine of the ordinary stationary magnet type. All
B.T.-H. magnetos before dispatch from the works are thoroughly
tested, and can be relied upon to deliver high-voltage sparks for
a great number of years if kept clean and properly adjusted. The
M.1 maguneto is thoroughly waterproofed throughout, although
in the case of the ““Panther” its mounting at the rear of the
engine protects it from road mud or dirt. The armature, which
has an anti-clockwise rotation (driving side), revolves on ball
bearings packed with grease. To prevent damage to the secondary
windings in the event of the high-tension circuit being interrupted,
a s&f&bv spark gap is provided. The earth electrode of this gap
is a small hexagon-headed screw, fitted in the slip-ring end of the
main housing, and locked by means of a tongued strip. Under
no circumstances should this earth electrode be removed, as great
care is necessary. The high-tension pick-up brush is housed in a
neat flanged holder bolted above the slip-ring track. It is thus
impossible for water to find its way on to the slip-ring. Fig. 43
shows a view of the contact-breaker end of the magneto, and the
design of the contact-breaker (see also Fig. 59) can be seen. It
has the usual type rocker-arm, with a fibre hecl bearing against
the cam ring, which can be rotated through about 25 degrees by
the ignition lever. A self-contained return spring is fitted. The
contacts, the inner one of which is adJListab]f-, are of platinum
and designed to operate with a gap of -012in. A neat cover
encloses the entire contact-breaker mechanism. (For notes on the
care of the magneto, see page 128.)

The Sturmey-Archer Three-speed L.S. Type Gear-box (Fitted to
All Models). Referring to the sectional view at Fig. 44, the clutch
body (51) is keyed to the tapered end of the mainshaft, and the
clutch sprocket which becomes locked to the body by the springs
(20) pressing the driven plates (19) against the friction inserts of the
clutch sprocket. Thus so long as the engine is running and the
clutch worm lever (23) is not causing the mainshaft plunger (12)
to release the spring pressure, the mainshaft rotates on its
ball bearings. On both sides a double-row ball bearing is used.
Interposed between the thrust bearing on the left side and the
mainshaft is a sleeve, to which are fixed the top gear dogwheel
(16) and the gear-box sprocket (17). This sleeve is free to rotate
on the mainshaft. The top gear dogwheel is in constant mesh
with the fayshaft dviving, pinion(29) keyed to the tayshaft, so
that WheneveY hhe laygh&ft is) m mutwh ﬂ;e sléevaa a.mi -gear box
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sprocket transmitting the drive to the rear wheel also rotate at
a speed equal to layshaft speed X ratio of the diameters of the
two meshing pinions. Keyed to the end of the mainshaft opposite
the clutch is the bottom gear pinion (22), and free to rotate upon
the layshaft, and in constant mesh with it is the layshaft kick-
starter driven dogwheel (31), which has a ratchet on its outer
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(Sturmey-Archer Gears, Lid.)

Fic. 44. SECTIONAL ARRANGEMENT OF STURMEY-ARCHER
THREE-SPEED L.S., F.W. GEAR-BOX AND CLUTCH

The gear-box is mounted in the ““ Panther’' horizonfal. The studs shown are

not nsed
12—Clutch-operating plunger 24—TLavshaft
16—Top gear dogwheel 25—Drain plug
17—Gear-box sprocket 26—Top gear dogwheel sleeve
15—Cluteh sprocket 29—Layshaft driving pinion
19—Clutch-driven plates 30—Layshaft sliding dogwheel
2()—Clutch springs al1—Lavshaft kick-starter driven dogwheel
21—Mainshaft sliding dogwheel 37T—Kick-starter crank
22— Bottom gear pinion a1—Clutch body
23—Cluteh worm lever 75—>5triking plate

face with which the kick-starter pawl engages, thus rotating the
cluteh sprocket direct vie the fixed low-gear pinion and this dog-
wheel. The mainshaft is splined for a considerable portion of its
length, the unsplined part being that adjacent to the low-gear
pinion. Similarly, the layshaft is splined except adjacent to the
driving pinion and near the centre. Two sliding dogwheels—one
on the mainshaft and one on the layshaft—are simultaneously
moved by a-single striking plate (75;- Fig, 44) and-a convemently-
placed ]ever* intamal indexing/ of| the zeat- p@mﬁms is prqued
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by a spring-loaded plunger. The two sliding dogwheels are re-
sponsible for connecting the primary and secondary drives, and
providing the three speeds, which are obtained as fc

Top Gear (Third). The mainshaft and layshaft sliding dog-
wheels are moved to the extreme left (Fig. 44), until the main-
shaft sliding dogwheel interlocks with the top gear dogwheel.
The layshaft sliding dogwheel thus automatically becomes free
to idle on the layshaft non-splined portion: while the top gear
dogwheel gear-box sprocket
and clutch sprocket rotate as
a single unit, giving a direct or
top gear drive.

Middle Gear (Second). The
sliding dogwheels are moved
across slightly to the right,
allowing the short layshaft
splines to engage with the
corresponding keyways on the
lower sliding dogwheel. The
drive is then transmitted from
the mainshaft wvia the two
sliding dogwheels, layshaft, and
layshaft-driving pinion back to
the top gear dogwheel sleeve
and gear-box sprocket. The _
resultant gear ratio obtained (Sturmy-Archer Gears, Ltd.)
depends upon the relative dia- l:;f“'_ 45. THE RACK AND SEGMENT

: 5 JoNTROL ON THE F.W. GEAR-BOX
meter of the two pairs of gear
wheels involved.

Neutral. The sliding dogwheels are moved a trifle farther to
the right into the position shown at Fig. 44, until the mainshaft
sliding dogwheel leaves the mainshaft splines and simply idles
on the mainshaft, causing no rotation whatever of the lay-
shaft.

Bottom Gear (First). The sliding dogwheels are moved to the
extreme right until the layshaft sliding dogwheel engages with
the dogs of the layshaft kick-starter driven pinion. The main-
shaft sliding dogwheel has now left the mainshaft splines, and
idles while the mainshaft drive is transmitted to the layshaft by
the bottom gear pinion and layshatt kick-starter driven dogwheel,
and thence to the gear-box sprocket and secondary transmission
via the layshaft driving pini{m and top gear dogwheel. Two
separate gear reductions occur, giving bottom gear.

The Sturmey-Archer Three-speed F.W. Type Gear-box (Fitted
to Model 29). This-Jight-weight—gear-hox, while of ~the same
geuera,mamghm& mncitmnmn i the Fﬁ*’ 4 ped hq.ir.sa,g"eﬂtmﬁl}r
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different gear-operating mechanism, comprising a rocking seg-
ment and rack.

Details of this mechanism are shown at Fig. 45. The method
of operating the gears can readily be followed. The rocking seg-
ment 4 has cut on its underside skew teeth, which engage with
corresponding teeth cut on the gear-shifting rod or rack B. Fixed
to the opposite end of this rod is the striker plate ', the lower
part of which fits in grooves round the two sliding dogwheels. It
is thus clear that the effect of rocking the segment by means of
the gear-box lever attached to its spindle is to move the sliding
dogwheels to and fro, and so obtain the various gear changes.

The P. & M. Four-speed Gear-box (Extra, all Models). The
constructional details and control mechanism of this gear-box are
well shown in Fig. 46. The mainshaft 4 and layshaft B are
mounted side by side, and carried in ball bearings, whose races
are pressed into the gear-box shell on one side and the gear-box
end-plate on the other side. The mainshaft carries on its outside
extension the clutch and gear-box sprockets. The gear-box
sprocket is not like the clutch keyed to the mainshaft, but is
fitted to a sleeve which can revolve freely on the mainshaft. Also
fitted to this sleeve, just inside the box, is the top gear dogwheel
F', in constant mesh with the layshaft-driving pinion . At the
opposite end of the gear-box are two other pinions in constant
mesh, the bottom gear pinion F keyed to the mainshaft and the
layshaft kick-starter driven dogwheel K, able to rotate freely on
the layshaft. It should be noted that with all gears, except top
gear engaged, the drive is passed from the layshaft back to the
top gear dogwheel sleeve and gear-box sprocket via the pinions
(¢, F. Above the mainshaft is a special camshaft N, whose rota-
tion causes two striking forks 0,, O, to move four sliding dog-
wheels, namely, the mainshaft and layshaft second and third-
gear dogwheels, C, D, J, H. The two dogwheels (', J are splined
to the shafts and, therefore, although able to move endwise, can-
not rotate freely on the shafts. The dogwheels D, H, however,
are able to move endwise and rotate freely. The kick-starter
drive is taken through the bottom gears, the arrangement being
similar to that employed on the Sturmey-Archer three-speed gear-
box. The layshaft kick-starter driven dogwheel K has ratchet
teeth cut on its dished outer face, and depressing the kick-starter
crank causes a small pawl attached to its axle to rotate the dog-
wheel, which passes its movement on to the mainshaft and clutch
sprocket through the bottom gear pinion E. The clutech itself is
a five-plate type with six springs, whose pressure on declutching
is released by means of a small lever on the offside pushing against
a longrod-floating fn-the hollow mainshaft, which, in turn pushes
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Fic. 46, GENERAL ARRANGEMENT OF THE P. & M. FoUuRr-SPEED

GEAR-BOX
Al= Mainshait J = Becond gear layshaft sliding
B = Lawvshaft dogwheel
€' = Third gear mainshaft sliding dog- K = Layshaft Kkick-starter driven
wheel dogwheel
D = Becond gear mainshaft sliding M = Indexing wheel
dogwheel N = Camshaft
7 — Bottom gear pinion (,, 0,= Striking forks
P = Top gear dogwheel P2 = Plunger fixing cap
(¢ = Layshaft driving pinion R = End-plate plunger
H = Third gear layshaft sliding dog-

wheel
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clutch cover plate. Adjustment is provided by a hardened screw
and lock-nut fixed to the lever. An ingenious method of obtaining
a positive internal indexing of the gear positions is used on the
P. & M. gear-box. The camshaft N has at its end opposite to
the clutch a wheel M, on which are four shallow dimples spaced
round the circumference. A spring-loaded plunger R, held by a
cap P to the end-plate, bears on the back of these dimples and,
of course, definitely locates the position of the wheel M as each
dimple, which corresponds to a certain gear, comes into line
with it. This indexing system not only makes for surer gear-
changing, but also facilitates gear-control adjustments (page 109).
The action of the gear-box is briefly as follows—

First Gear. The camshaft is rotated until the striker O, moves
the second-gear sliding dogwheels J, D to the extreme left, caus-
ing the layshaft dogwheel, which slides on the layshaft splines,
to interlock with the dogwheel K, which becomes fixed to the
layshaft and rotates with it. The mainshaft sliding dogwheel
remains free to idle on the mainshaft. The drive is thus trans-
mitted from the clutch sprocket! and mainshaft through the
pinions If, K to the layshaft and back to the top gear dogwheel
sleeve and gear-box sprocket vie the pinions ', F. Two large gear
reductions occur on either side of the gear-box, giving bottom gear.

Neutral. The second gear sliding dogwheels J, D) are moved
to the position shown in Fig. 46. No motion is imparted to the
layshaft, because the dogwheel .J is not connected to it and
merely idles.

Second Gear. The second gear sliding dogwheels D), J remain
in the neutral position, but the striker O, causes the mainshaft
third-gear sliding dogwheel C' to interlock with the dogwheel D,
thus locking the latter to the mainshaft and causing the drive.
from the mainshaft to be transmitted via the second-gear sliding
dogwheels to the layshaft and back through the pinions G, F to
the top-gear dogwheel sleeve and gear-box sprocket. Two con-
siderable gear reductions occur.

Third Gear. Here the layshaft third-gear sliding dogwheel H
is locked to the layshaft by sliding across to the right the second-
gear sliding dogwheel J, so that the dogs of both are in mesh.
The mainshaft second-gear sliding dogwheel remains in the neutral
position and idles, while the drive is taken from the mainshaft
through the third-gear dogwheels ¢, H and back to the main-
shaft sleeve via pinions G, F. There isonly a slight gear reduction.

Fourth Gear. The third-gear sliding dogwheels are moved by

the striker O, to the extreme right until the dogs on the main-
shaft one interlock with the top gear dogwheel F', thus locking the
i re-together, giving @ Mt top
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CHAPTER 1V
LUBRICATION

By far the most important matter in connection with the care of
a motor-cycle is proper lubrication of all working parts. Indeed.
so vital is the question of lubrication that designers have of recent
years still further reduced the number of parts requiring attention
by the rider. The engine lubrication system used on the ‘“Pan-
thers’ is practically automatic, but there still rests a definite
responsibility on the part of the rider: and if he would derive
the best service from his machine, he should pay due regard to
the points mentioned in this chapter. Lubrication, which con-
sists of maintaining a microscopically thin film of oil between all
moving surfaces, can conveniently be subdivided into two main
groups: (a) engine lubrication; (b) cycle lubrication. Engine
lubrication, owing to the high speeds obtained and the great
heat generated in the combustion chamber, is of paramount
importance.

Every moving part of the machine requires oil, from the gear
lever, which may be moved on an average every 20 miles, and
then only for the fraction of an inch at the temperature of the
atmosphere, to the piston which moves up and down at a very
high temperature several thousand times a minute. The quantity
of oil depends upon the number of times which the part is moved
during a given period, but wherever there is friction, however
little and infrequent, oil is necessary. We will start with the
most important part, and deal with the engine,

ENGINE LUBRICATION

The Semi-dry Sump System. This system fitted to all present
“Panther” models has already been dealt with at considerable
length on page 26. As may be seen in Fig. 48, the whole of the
oil in the engine is kept in constant circulation. Oil from the
sump is drawn through a filter and suction pipe to the rotary oil
pump, whence it is forced under pressure to a point in the cylinder
about half-way up the piston stroke and to the timing-gear. The
surplus supplied to the cylinder falling back upon the flywheels
and crankshaft is splashed throughout the engine, and lubricates
the main bearings, overhead valve gear, timing-gear, etc. All
surplus oil finally is returned to the sump by being thrown back
by the flywheels over a baffle. Whatever oil collects at the base
of the timing-case drains to the sump via a duet cut in the crank-
case casting.
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The Rotary Oil Pump. The design of the rotary oil pump,
which has no valves, may be understood by reference to Figs. 47
and 49. Fitted to the wall of the timing-case is a flanged and
circular body hollowed out to receive the close-fitting pump rotor
which forms the centre boss of the intermediate timing wheel
(which has a clockwise rotation). The rotor itself is also hollowed,
and on its thick circumference has two diametrically-positioned
holes which act as bearings for a solid bronze plunger. Fitting over
the centre of the plunger, and at right angles to it, 1s a square
section block drilled to receive a stud fixed to the timing-case
body eccentrically to the rotor. Thus, as the rotor revolves a

Fa)

Fic. 47. SHowing Drive oF Rorary O Pumue

reciprocating motion is imparted to the pump plunger, which
constitutes a double-acting pump. As the plunger moves upwards
in the rotor a vacuum is caused at the lower bearing hole since
the rotor fits closely in the housing. This vacuum is arranged to
oceur as the reciprocating plunger end passes over a groove cut
in the lower part of the housing. Oil is, therefore, sucked up
from the sump via the filter and suction pipe, and fills up both
the groove and the space vacated by the plunger. As the rotor
further rotates, the end of the groove is passed, and the oil
between the housing and plunger is trapped. Having reached the
limit of its upward stroke, the plunger commences to reverse its
motion and in doing so expels the oil into a small opening cut
in the housing at the top. This oil is then led to the cylinder
and pisten by(the main oilway, whilé Setne of it is by-passed to
the tiviing-gear, @s alveady referted] to on page 27./| A gimilar
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action is brought about alternately by each end of the recipro-
cating and rotating plunger. Thus a steady flow of oil is forced
to the cylinder and other parts of the engine.

FILTER SUMP

4&

Fiz. 48. A SEMI-DIAGRAMMATIC VIEW OF THE ‘"PANTHER"

ExgInE LUBRICATION SYSTEM

The approximate circulation of oil in the engine is shown by the arrows.

(bserve how the oil is drawn from the sump up to the rotary pump and

forced to the piston and timing gear. The push-rods are not shown, but these

are lubricated by oil mist on its way to the rocker-box. All main bearings

are now lubricated by splash, but on the old T.T. engine oil was forced to the
big end via a drilled crankshaft

Regulation of Rotary Pump. Above the pump-rotor housing.
and integral with it, is a special housing containing the regulating
barrel (see Fig. 49), a cylindrical body having a groove cut at its
lower end. adijaceut. to-the main-oilwav to thecoylnder;insuch a
manner that a slight Fotation of the vegulator by -means<of the
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milled disc at its upper end causes the volume of oil permitted
to pass along the main oilway to be varied at will. Below the
milled disc (F, Fig. 40, cross-section) of the oil regulator is a
thick collar D, also milled. This collar contains a felt ring, making
an oil-tight joint with the face of the crankcase on to which it
is secrewed down. Should oil start leaking at this point, tighten
the ring down with gas-pliers or other suitable tool, but do not
overdo it—a reasonable pressure is all that is needed. The regu-
lator dise, which is situated in such a position that it can easily
be operated from the saddle, can be rotated a guarter of a revolu-
tion, the extreme positions being determined by two stops giving

INDICATOR.

RecuLATING BARREL
—— ATTACHED To DISC,

RecuLATING DiSC.  coolfEhiB

ERUGEE CONTROLLING

ErecinE FEED.

Enome FEep_—_

EEULATIME &RF@EL

Oi. DRAwN FROM x‘*--.q
Surmp via Piee P /

Fie. 49. SEcTioNaL ViEw oF Rorary O Pomp

maximum and minimum oil delivery. On the score of safety, the
regulator is designed so that the oil supply cannot be entirely
cut off. Passing through the regulating barrel is a short indicator
rod free to move up or down. The lower end of this rod, as clearly
shown in Iig. 48, is in contact with the main oil feed, and the
pressure of the oil under normal working conditions is sufficient
to raise it fully and so provide a reliable guide as to the proper
functioning of the oil pump. Should the indicator not be raised
when the engine is running with the regulator advanced, it would
denote a very low oil level in the sump (see replenishment notes
on page 49), a choked filter, a damaged suction pipe, or a serious
defect in the pump itself. A habit should be cultivated of keep-
ing at all times a watehful eye on the indicator.

As regards the guality and quantity of oil supplied to the
engine,-use.Castral ~ X1, and-exercise-discretion-as regards the
regulatdr settingl] Mhen the fmaeHine-is/mew.it'is best to regulate
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the oil supply to cylinder and crankcase so that it is rather
generous. This can be best ascertained when the engine has
become thoroughly warm, when a thin blue haze should be
emitted from the silencer fish tail. It is not necessary for the
engine to smoke violently, as this is only wasting oil and forming
undue carbon deposit on the piston and cylinder head. If a side-
car is attached, the oil supply should be made more generous
than when riding solo. Also if you are going to indulge in a pro-
longed “blind” or tackle at high speed a very stiff hill, for your
own sake and the sake of those who do their utmost to give a
good after-sales service, turn on more oil. Never attempt to
force the regulator disc bevond the stops. For ordinary main
road touring, turn on the regulator three or four notches, but the
oil supply should be decreased or increased whenever circum-
stances warrant it. No attention to the P. & M. semi-D.S. lubrica-
tion is required other than occasional cleaning of the filter and
keeping the oil level high.

Cleaning Filter. Since all oil sucked from the sump by the
pump has to pass through a tubular gauze filter on present
“Panther” engines, it is necessary to remove this occasionally
and clean it of the impurities collected on the outside. It is
necessary in the case of a new machine to remove the filter after
the first 100 miles and then to do so again after a further 200 miles
has been covered. Thereafter it is only necessary to clean the
filter every 800 miles. It should be pointed out that when the
filter is withdrawn all oil in the sump will escape, and. if it is
intended to use it again, a receptacle must be placed below the
crankecase to cateh it.

Rocker-box Lubrication. On all 1929-1931 “ Panthers’ the felt
pad in the rocker-box (see Fig. 16) is automatically lubricated by
oil mist thrown up the push-rod covers. Care should be taken to
see that the covers, after being telescoped for tappet adjustment,
bed down properly. In the case of models prior to 1929, a grease-
gun full of Castrol “* XIL.”’ should be applied to the rocker-box
nipple once every 1,000 miles. On no account use grease, as this
will not be absorbed by the felt pad.

Upper Cylinder Lubrication. On present O.H.V. models, both
inlet and exhaust valve guides receive lubricant from the rocker-
box (in the case of the standard and ** Redwing”’ engines by short
ducts and pipes respectively). It is a good plan, however, to mix
about two teaspoonfuls of engine oil with a tankful of fuel,
especially with earlier ““ Panther’ engines having no automatic
lubrication of the wvalves. Alternatively, half an ounce of the -
special upper cylinder lubricant, known as **Mixtrol,” may be
added to each gallon of fuel.. et

The@?}i%% pes;wkg ﬁutom#m;mﬂhhpgﬁe;{rjxﬁmﬁf ) Briaf

N T



82 THE BOOK OF THE P. & M.

reference has already been made to the Villiers system on page 12.
The working of the system may be understood by reference to
Fig. 50. Pressure from the crankcase passes along the centre of
the mainshafts to the holes J, which register with grooves in the
crankcase bushes. when the piston is descending. This pressure
is transferred through holes drilled in the crankecase to a union
situated in front of the crankease. From this point it is conveyed
through the pressure pipe A to the top of the oil tank, raising
the pressure in this, and forcing oil up the pipe B in the same
way as soda water is forced up the centre of a siphon. The oil
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(The Villiers Engineering Co., Ltd.)

Fic. 50. DiagraMm oF VILLIERS AUTOMATIC LUBRICATION SYSTEM

passes the regulating screw F, and issues into the sight-feed bowl.
From here the oil descends to the engine through union D. The
o1l then divides, part of it being sucked through a hole in the
eylinder wall uncovered by the piston, and the rest passing to
the crankcase, where it is again divided between the two main
bearings. Grooves in these register with ports K in the ecrank-
shaft when the piston is ascending, and the surplus oil is sucked
through the drilled oilways ¥ to the big end. When the engine
stops, the pressure in the tank is released via the main bearings,
but oil would continue to siphon out of the tank but for the vent-
hole €, which permits air to pass into the sight-feed from the
tank, and so enables oil in the pipe D to drain down to the engine
without sucking up further oil from the pipe B. There is a con-
tinuous flow of air through vent € while the engine is running,
and this. yasses down_ to th&mlglnq ‘with the oil.. keeping.the sight-
feed cIE&E. é)h.im gﬁg},ﬂiﬂ? rhﬁ.ab th&sybhﬁﬁl;ewgnﬂmle bﬁ"ﬁ.lfer{ﬂd
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Adjusting Two-stroke Oil Supply. Within reasonable variations
of temperature and load, the oil supply is self-adjusting. On new
machines the Villiers automatic lubricator is adjusted to deliver
rather more oil than is normally required. After covering 300
miles, the adjusting screw should be secrewed in so that a faint
blue exhaust haze is visible when the machine is pulling normally
in top gear along a level road. In very cold weather it is advis-
able to give more oil. It should be noted that the sight feed is
provided to ascertain if oil is cirenlating, not to gauge the quantity.
Should the lubricator continue to deliver oil after the engine has
stopped, this is probably due to a blocked vent hole. Filling up
of the sight feed is usually due-to air leaks under the glass.

Crankecase Breaker. If leakage of oil occurs at the crankcase
joints and the engine exterior becomes saturated with oil, suspect
a defective crankcase breaker. If the primary chain is running
dry, this is almost certainly the trouble, and the breaker should
be removed, inspected, and (if necessary) adjusted.

Magneto and Dynamo Lubrication. The armature bearings of
the B.T.-H. magneto are packed with grease on original assembly,
and require no further attention. With the Miller dynamo, a few
drops of good quality oil should be inserted through the oiler at
the driving end every 500 miles after the first 1,000 miles. A
small quantity of grease should also be pressed into the hole at
the commutator end bearing every 1.000 miles. On coil-ignition
machines the Miller contact-breaker, housed on the timing-case,
requires periodical attention. The cam should be smeared lightly
with vaseline and the rocker-arm bearing pin, if tight, should be
slightly oiled.

THE CYCLE PARTS

Speedometer Lubrication. In order to prevent wear and to give
silent running of the Smith speedometer drive, the flexible shaft-
ing should be removed every 3,000 to 4,000 miles, and cleaned
and well greased. A thin grease, such as Price’s ‘‘ Belmoline,” is
best suited for this purpose. It should be applied in small pieces
or blobs all the way along, so that there is a fair supply of grease
in the tube. Before refixing the flexible shafting to the speedo-
meter and hub drive, a small portion of grease (enough to cover
a finger-tip) should be pushed into the opening in the speedometer
and drive where the shafting keys enter.

Gear-box and Clutch. Gear-box lubrication ranks next in im-
portance to engine lubrication and, if neglected, is likely to incur
heavy repair bills. The teeth of the meshing pinions have to bear
the entire load and will stand up to their work so long as they
do not-run dry. ‘np&m&l care-should -be -ebserved in.the-use of
lubmcantﬁ and Hm‘k f;réaag wmst ;wé be, Hsecf 'l’he three-speed



OBSERVE INDICATOR FORK SPINDLES -
REPLENISH SUMP FREQUENTLY, GREASE EVERY

REGULARLY.CHECK 1000 MILES,
LEVEL WITH DIP STEERING HEAD -GREASE
STICK . EVERY. 4000 MILES. SPEEDOMETER FLEX/BLE
DRIVE - DISCONNECT AND
CHAIN - REMOVE . CLEAN DYNAMO - OIL DRIVING SIDE CONTROL LEVER JOINTS - GREASE EVERY 3000 -
AND GREASE EVERY BEARING EVERY 500 OIL EVERY 300 MILES. 4000 MILES,
3000 MILES, MILES. GREASE COMMU -
TATOR BEARING EVERY
1000 MILES . \ :
FRONT HUB —
GREASE EVFRY
1500 MILES,
BOWDEN CABLES -
OIL EVERY
REAR HUB - 3000 -4000
GREASE EVERYT MILES .
1500 MILES.
N2y N K 7~ BRAKE FULCRUM
- PIN - 0IL EVERY
: A 3 ' e 300 MILES.
BRAKE FULCRUM PIN = S P — _

OIL EVERY 300 MILES — Xx=eee

BRAKE PEDAL SHAFT -

FILTER - REMOVE
O/L EVERY 300 MILES,

AND CLEAN
EVERY 800
MILES,

GEARBOX - REPLENISH E
EVERY 1000 -1500
MILES.

CLUTCH ACTUATING MECHANISM

CONTACT-BREAKER — AND GEAR CONTROL - OIL EVERY
KEEP CAM AND ROCKER 300 MILES.,

ARM SPINDLE

LUBRICATED.

Fia. 51. Ssowinge WHEN AND WHERE To LUBRICATE THE ‘‘PANTHER

The above chart, showing a[Modelf55Vde tag “Panther|” is whplicakle iin/ gerieral o, 9l ©.H.V. models manufactured
during the past few years. Itds intended tonsérVe 4s o guide rather than ta be scripulously-followed. On models prior to
1929 it is neéeessary-to inject-engine 0il into-the rocker-hox abont-Once évery 1,000 miles
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Sturmey-Archer gear-boxes should be charged with & 1b. of Wake-
field’s ‘‘ Castrolease Light’ or Speedwell’s * Crimsangere Light,”
and recharged with } 1b. about every 1.000 to 1,500 miles. Where
“Crimsangere’ is used, add about three tablespoonfuls of engine
oil. Both these lubricants are specially recommended for S.A.
gear-boxes, although engine oil (Castrol **XL”) can be used
instead. When recharging, rotating the kick-starter will facilitate
complete filling. The gear-boxes should be filled up to the level
of the filler-cap orifices. The various joints in the gear-change
mechanism should be kept oiled regularly to give easy and smooth
changes. Also insert a little oil between the gear lever and quad-
rant notches.

With regard to the P. & M. four-speed gear-box, engine oil is
recommended as a lubricant, because there is a long floating bush
on the mainshaft which requires to be kept well oiled. The use
of a grease or any other solid lubricant tends to make this bush
run dry, and trouble quickly develops.

The clutches on all P. & M. machines are designed to run dry,
and require no lubrication except in respect to the control mech-
anism, which should be oiled about every 300 miles. On the S.A.
gear-boxes do not forget to oil the small clutch-operating worm.
Should the clutch plates at any time become glazed with oil due
to overfilling the gear-box or using too thin a lubricant, they
should be dismantled and cleaned with petrol and a wire brush.

Chains. Both the primary and secondary chains are auto-
matically lubricated by a pipe leading from the crankcase breather,
and, provided the breather is functioning correctly, receive ade-
quate lubrication from this source. It will, however, greatly pro-
long their life if they are removed, say, every 3,000 miles, cleaned
in a bath of paraffin, and afterwards allowed to soak in a mixture
of hot graphite grease and engine oil. There is no better treat-
ment for transmission chains than this, as the lubricant permeates
thoroughly every roller bearing. When cleaning the chains in
paraffin it is a good plan, if time permits, to let the chains soak
overnight. They may afterwards be hung on hooks to dry.

In the case of the two-stroke ‘‘Panther,”” the oil reservoir,
which is integral with the primary chain-case, should be regularly
replenished with engine oil; and if the wicks conducting the
lubricant to the primary chain become clogged or dirty, they
should be renewed, or pipe cleaners used as substitutes. Some
engine oil should occasionally be applied to the secondary chain.

Fork Spindles and Steering Head. Grease-gun lubrication nip-
ples are provided for the ball bearings in the steering head and
the Brampton fork-link spindles. It is recommended that a
charge.of grease be.injected. into the steering-head nipple every
4,000 miles, and ixfto; the |fork) nipplesLak cuteveny | 11000, miles.
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Grease should exude from the ends of the spindles. Owing to the
protection afforded by the shock absorbers, less lubricant is
required for the lower spindles.

Wheel Bearings. Grease nipples are provided on all wheel hubs,
and the grease-gun should be applied to them about every 1,500
miles. Care should be taken to avoid excessive lubrication, or it
will cause trouble with the brakes. Once a year clean out the
hubs and pack the bearings with grease.

Brakes. Oil the brake fulecrum pins and other parts of the
brake mechanism about once every 300 miles.

Bowden Conftrols. It will forestall the time when the Bowden
cables snap if a certain amount of oil be applied about once every
300 miles to the handlebar lever joints, and those points where
the cables are apt to bind or chafe at the handlebar controls.
It will also pay to oil the entire lengths of the cables every 3,000-
4,000 miles. By doing this longevity and smooth action of the
cables is ensured.
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CHAPTER V
MILLER ELECTRIC-LIGHTING EQUIPMENT

MiILLER electrical equipment is now used for lighting purposes on
all electrically-equipped ‘‘ Panthers.”” In the case of coil-ignition
machines a DM3G dynamo supplies current to an Exide battery,
from which current is fed to the coil and also the lamps when in
use. On magneto-ignition machines a DM3G dynamo is also used
with a separate contact-breaker (see Fig. 18); but, instead of being
gear-driven from the timing-case as on coil-ignition machines,
is driven by chain off the magneto shaft. The general arrange-
ment of the coil-ignition system has already been dealt with in
Chapter I, and in this chapter we are concerned mainly with the
lighting system. For the benefit of enthusiastic riders who may
desire to dismantle the Miller electrical equipment at some time
or other, or make alterations, two useful wiring diagrams are
given in this chapter. Any one having a rudimentary knowledge
of electrical apparatus should be able to follow these. The notes
given on the maintenance of the Miller equipment and the detec-
tion of faults are worthy of special attention.

THE DM3G MILLER DYNAMO

This machine, which carries a guarantee and is fully tested by
the manufacturers, is of the third brush shunt-field regulating
type, and incorporates a cut-out on the side opposite to the
driving side. The armature, as may be seen in Fig. 53, has ball
bearings at each end. Both the positive and third brushes are
insulated from the frame of the dynamo, and the negative brush
is earthed owing to its being screwed direct to the dynamo-bearing
bracket. The dynamo output is 6 volts 4'5 to 5 amp. (although
on coil machines this is greater), and an average lamp load of
3 amp. is generated at 1,800 r.p.m., which corresponds to a road
speed on top gear of approximately 25 m.p.h. On all ** Panther”
machines the dynamo has an anti-clockwise rotation. Only two
cables are used to connect the dynamo in the lighting system,
the positive cable attached to the battery and the negative cable
earthed to the frame.

The cut-out is housed under the dynamo cover, and it is fixed
on the ecommutator end bracket. It consists of an electromagnet
for attracting automatically an iron plate, which carries a silver
cr.:-utac}rppi;}t..x___.11".;1?@:1:._{?1{;“@{?::1@;&.,_15,.gh&}y%lg ,-this contact. point
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CHAPTER VI
ADJUSTMENTS AND OVERHAULING

I~ this chapter the author has endeavoured to present in a fairly
logical sequence all essential information concerning the various
adjustments and overhauling operations which every ‘‘ Panther”
owner has from time to time to carry out. Routine adjustments,
decarbonization, and general overhauling have been treated in
separate sections of this chapter so as to enable the reader to lay
hands on the information he requires with a minimum of delay.
No reference to lubrication is made, as this has already been fully
dealt with in Chapter IV. When seeking advice on any particular
subject dealt with here, the reader is advised also to peruse the
corresponding data given in the specifications at the beginning
of the book.

The accessibility of the ‘* Panther” and the special method of
mounting the engine make adjustments and overhauling a straight-
forward matter, and decarbonizing is by no means a tedious or
difficult matter if the rider works on the engine methodically and
uses the right tools for the job.

Care of New Machine. With the exception of the lubrication
matters dealt with in Chapter IV, it should not be necessary to
pay special attention to any details of the ““ Panther” during the
first 1,000 miles, except that nuts and bolts may possibly settle,
and require the application of a spanner to tighten them fully.
It may also be found that the bedding down of various parts, such
as the valves and the development of slight initial stretch in the
control cables, will call for some minor adjustments to be made.

ROUTINE ADJUSTMENTS

There are a number of minor adjustments which it is desirable
that the ““Panther” rider should attend to every few hundred
miles, or when circumstances necessitate these adjustments being
made. If the rider values his machine, however, he will not wait
till adjustment has to be made, but will carefully inspect his
machine as a matter of routine and make the necessary adjust-
ments before they become absolutely essential.

Cleaning. It requires a considerable amount of time to keep a
motor-cyele in anything approaching ** showroom ™ condition, but
it is the author’s opinion that, unless a machine be kept reason-
ably clean, the fillest pleasutc and-thaximurh, efficidncy_cannot
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be obtained from it. Apart from the question of pride of owner-
ship, dirt covers a multitude of defects and greatly accelerates
depreciation in respect of market value. This is, of course, obvi-
ous. If neglected, a motor-cycle rapidly becomes shabby and an
evesore. After a ride in dirty weather, cleaning may take at least
an hour. On no account should a machine be left soaking wet
overnight. A serious amount of rusting may ensue.

It should be noted that chromium plating does not require and
should not be treated with metal polish, for it does not oxidize

n
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Fic. 57. TAPPET ADJUSTMENT ON STANDARD O.H.V. ExXGINES

in the same manner as nickel-plating. The chromium-plated parts
should be treated similarly to the enamel, and the surfaces will
then improve with cleaning.

Periodical Inspection of Nuts. One of the most important points
in connection with the care of a motor-cycle is to look over the
machine frequently and apply a spanner to any nuts which have
worked at all loose.

Valve Clearances. In order that the valves on the O.H.V.
‘“‘Panthers™ shall seat properly and have the correct degree of
lift at all running temperatures, it is extremely important that
the clearances between the rocker ends and the ends of the valve
stems (X, Fig. 57) should be maintained correct (see page 26).
The clearances should be checked occasionally with the feeler
gauge on the magneto spanner, although it is unlikely that adjust-
ment will be required unless a big mileage has been covered or
the valves. haye-recently, been.ground.in, The-exhaust-—valve
clearance is | dlightly ‘largér than) fhe-inleb. cleatan¢e, bécatse the
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exhaust valve expands to a greater extent due to its being sub-
jected to greater heat than the inlet valve. It is important to
adjust or check the clearances with the engine cold or just warm,
and the first thing to do is to see that both valves are fully closed
by rotating the engine until the piston reaches top-dead centre
on the firing stroke (i.e. after noticing the inlet valve close, put
the engine on full compression, and then release the compression
with the exhaust valve lifter). See that the decompressor is in
the ““off” position. There are two different adjustments—the
tappet adjustment on the standard O.H.V. engines (Fig. 57) and
the overhead rocker screw adjust-
Mushroom enaed ment on the new ‘“Redwing 90°
Adjuster Screw. engine (Fig. 58).
To adjust the tappets on the
. standard O.H.V. engines, proceed
as follows: Get out the two small
spanners provided in the tool kit
and then push upwards the lower
ends of the telescopic tubes en-
closing the push-rods. This will
expose the tappetﬁ, which have
adjustable heads, in whose cupped
upper ends the push-rods rest. It
will be noticed (see Fig. 57) that
Fig. 58. THE OVERHEAD there are three hexa,gﬂns on each
*’*D”ﬂﬁgﬂbﬂﬂﬁf:{ﬂ RED- tappet. The upper one is part of
R TRiY the adjustable head, the middle
one is a lock-nut, and the bottom
one is solid with the tappet. Loosen the lock-nut and then, hold-
ing the tappet by means of the bottom hexagon, unscrew or
screw up the adjustable head until a feeler blade of the correct
size will just enter without binding the space between the valve
rocker and valve stem. Then tighten up the lock-nut and check
the clearance again afterwards; proceed similarly with both tap-
pets. Owing to the complete enclosure and lubrication of the
valve gear, it is seldom necessary to make any adjustment, but
it is nevertheless desirable to check the clearances occasionally.
Incorrect valve clearances affect both the lift of the valves and
also the valve timing, and some engines are very sensitive on the
latter point.

In the case of the new ‘“ Redwing >’ engine, the valve clearances
are checked as on the standard engines; but since there are no
tappets, adjustment for each valve is effected by loosening the
lock-nut securing the mushroom-ended adjustel screw to the

mck a-fe with a-screwdriyer as
i8S B e o kAL | 2
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Exhaust Valve-lifter Adjustment. 1t is important to keep the
exhaust valve-lifter control always adjusted, so that there is a
small amount of backlash (say, 5—% in.) at the finger-
operated lever on the handlebars, or the inverted hand lever in
the case of ‘‘Panther’” models prior to 1931. By backlash is
meant lost motion taken up by the volute spring on the outside
of the rocker-box end-plate or by the coil spring inside the rocker-
box on early models. Adjustment is provided on all recent models
in the form of a screwed cable stop and lock-nut on the rocker-
box. After loosening the lock-nut, screw up or unscrew the stop
a turn or two as required. Entire absence of backlash would
cause the same ill-effects as would habitual running with the
decompressor in the “*on’ position ; the exhaust valve under such
circumstances cannot seat properly, and there is thus loss of com-
pression and burning of the valve and its seating, accompanied
by intermittent banging in the exhaust system.

Decompressor. This has an entirely positive operation, and no
adjustment is necessary or provided. Should its effectiveness
gradually lessen, it is probable that the tongue piece (see Fig. 17)
has worn and requires renewal.

The Sparking Plug. Difficult starting or occasional misfiring
can usually be traced to a dirty or defective sparking plug. The
life of a sparking plug is considerable, but the points of the elec-
trodes gradually burn away and eventually the gap becomes
enlarged considerably, and it is necessary to reset the points with
the aid of a feeler gauge. The correet gap is -02 in., except for
coil ignition, where it is -027 in. Excessive gap at the plug points
means that the voltage required from the magneto is higher ; and
this not only renders starting difficult, but—what is worse—
causes brush discharge inside the magneto. This discharge eventu-
ally causes internal corrosion, and the efficiency of the magneto
is impaired. From time to time the plug should be removed and
thoroughly cleaned with petrol, both inside and outside. All
deposits of soot or charred oil must be eliminated, as these are
apt to cause leakage and bad running. The insulation should be
examined for cracks or flaws, and in very humid weather should
be wiped dry with a rag before starting-up. The accepted method
of testing for current at the plug terminal is to place a wooden-
handled screwdriver, with steel blade, across the terminal and
just touching the cylinder fin, when a spark should be visible
on rotating the engine. To test the plug itself, remove it with
the H.T. lead still affixed, clean it, lay it on the eylinder, and note
whether it sparks satisfactorily when the engine is rotated. If it
does not, scrap it. Mways fit the ccrrrect t}TpE of plug recom-
mended, bgaghe turers.” t fé
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for the job they have to do, and it is practically unknown for
serious magneto trouble to develop. Sparking plugs, however,
sometimes get fouled with oil and carbon, especially during the
early stages, when the supply of oil to the engine is allowed to be
liberal. For this reason fit a good medium plug—i.e. one that
will stand a reasonable amount of oil, and also a reasonable amount
of heat. If, however, when the machine is run-in, and you are in
the habit of travelling fast (or if heavy sidecar work is being done),
it is advisable to substitute a plug that will stand more heat, such
as a K.L.G.-K.1 or H.S.1, or Lodge H.1 (T.T. model, H.S.3; 90
model H.45). These plugs fail through oil more readily, how-
ever, than the standard plug fitted, so that care must be taken
that too much oil is not delivered to the engine. This particulariy
applies when descending long gradients, and when riding in thick
traffic. If, during a long stretch at large throttle opening, the
engine becomes harsh and starts knocking—ithere being a suffi-
ciency of oil being delivered—it is a sign of pre-ignition, and a plug
should be substituted that will stand more heat. The following
range of K.L.G. plugs progress in order of ability to withstand
heat, but it must always be remembered that, in general, the more
heat a plug will cope with, the less oil it will stand : G.1, 230,
H.S.1, H.S.3, 244, and 268. Other makers usually have similar
ranges, and will in all cases be pleased to advise you on the
subject. Many of these plugs are ** detachable '’ and may often
be rendered serviceable again after they have been fouled by
taking them apart and thoroughly cleaning them. Non-detach-
able plugs can sometimes be cleaned by soaking them in petrol,
and seraping them carefully with a blunt penknife or a wire brush.

The Contact-breaker. The contact-breaker is the only part of
the magneto likely to require attention, and is also the only part
other than the H.T. pick-up which can safely be interfered with
by the rider. Two types of contact-breaker are used on ‘‘ Panther”
machines : the rotating mechanism shown at Fig. 59 on the B.T.-H.
magneto and a special type Miller contact-breaker housed in the
timing-case cover on the coil-ignition machines. In the case of
the B.T.-H. contact-breaker, the contacts are periodically opened
and closed in the orthodox manner by means of a rocker-arm
with fibre heel bearing on a cam-ring. The Miller contact-breaker
is somewhat different. There is an adjustable contact point
attached to an insulated terminal post; and a second contact,
fixed to an uninsulated lever on which is a pad, which presses
firmly on a cam fixed to the engine camshaft. Every two engine
revolutions, the lever pad coming upon the raised portion of the
cam, causes the contacts to open momentarily. During the
remainin iod-of the £am&mﬁ&MGn, the cam leaves the, pad,
and this F.Em thbﬁm}ﬂﬁ&cﬁ& btz ,'Iﬂéefv ﬁ&@ ciaae%ﬁé pmm&rﬁ* coil
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circuit. The contacts should be pressed firmly together by means
of the spring. Binding at the pivot-pin bearing will weaken this
pressure and prevent the smart make-and-break so essential for
satisfactory results. To obviate this, occasional lubrication (see
page 83) 1s necessary.

About every 1.000 miles the contact-breaker cover should be
removed, and the contacts should be examined and the “break”
checked with a feeler gauge. This should be 012 in. and 018 in.
to 02 in. in the case of the B.T.-H. and Miller contact-breaker
respectively. If the eclearance is excessive, the timing will be
advanced, and the primary circuit will not remain closed suffi-
ciently long., Misfiring of some kind will probably occur. Pro-
vided the contacts are kept clean and free from oil, adjustment is
required only at long intervals. If
adjustment is required, rotate the
engine slowly until the points are
fully open; and then, using the mag-
neto spanner, slacken the lock-nut
and rotate the fixed contact screw
by its hexagonal head until the cor-
rect ““ break ™ is obtained. as indicated
by a suitable feeler gauge. Afterwards
rotighten the lock-nut.

If examination reveals that the
contacts, instead of having a grey-
frosted appearance, are burned or
blackened (due to the presence of Fie, 59. B.T.H. Coxnract-
dirt or oil), it is advisable to clean g
them with very fine emery cloth and
afterwards wipe over with a cloth damped in petrol. Every trace
of dirt and oil must be removed. Should the contact surfaces be
pitted and uneven, it is necessary to true them up with a very
smooth file. Omnly the barest amount of metal must be removed,
and it will greatly facilitate matters if the contact-breaker
mechanism be firstly taken off the magneto armature or timing-
case cover, as the case may be. (For further notes on the care
of the magneto, see page 128.)

The Slip-ring. On the B.T.-H. magneto the slip-ring track
should occasionally be cleaned by removing the flanged holder
containing the carbon pick-up brush and rotating the engine
slowly while holding a soft cloth moistened with petrol &g&lnst
the slip-ring. On mpla,cmg the pick-up be sure that the spring
holding the brush in contact with the ring is free, and that the
brush is not badly worn.

Cluteh | Adjustment; ‘Should clutch-slip~be experienced (which
would |be m&iﬁaﬂl:aeﬂ by 1f1‘tEErfllt-tEﬁ1? ﬁﬂghEdﬁéﬁigpmﬂ Wwarming
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up of the clutch plates), there are two points where an adjustment
may rectify matters—the clutch control and the clutch springs.
A slipping clutch may also be due to worn inserts or oil on the
plates, in which case the remedy is to renew the inserts or clean
the plates with a rag damped in petrol. The commonest cause of
cluteh slip is absence of backlash in the control mechanism.

In the case of the O.H.V. ““Panthers” with Sturmey-Archer
L.S. three-speed gear-boxes, it is important that there should be
approximately % in. free movement of the worm lever (23,
Fig. 44). If this movement, which is essential to proper engage-
ment of the clutch plates, is not present, the Bowden cable stop
should be adjusted aceordingly. It may be necessary, in order to
obtain the desired adjustment, to loosen the worm lever from
the worm and rotate it a trifle, afterwards locking it in position.

On the two-stroke model and the four-speed O.H.V. * Panthers”
the Bowden control is attached to the top end of the lever mounted
on the side of the gear-box, and nearly at the bottom this lever
carries a hardened threaded screw and lock-nut, the inner end of
which comes into contact with the long rod passing right through
the gear-box to the inside of the clutch. Adjustment is effected
by screwing the above hardened screw farther in or out of the
operating lever, and between the point of this screw and the end
of the long rod there must be a little clearance when the clutch
hand lever is not raised—i.e. when the clutch is fully engaged.
Too little clearance will cause clutch-slip and too much will set
up drag in the clutch when disengaged, and so make gear-changing
difficult. An indication of this clearance is the amount you can
move the clutch hand lever before it actually commences to dis-
engage the clutch. This free movement should be kept as small
as possible.

Where adjustment of the clutch control fails to cure clutch-
slip, remove the primary chain case and screw up with a box
spanner the six hexagon-headed screws on the outer plate, giving
a turn or so to each. It is essential to adjust these screws uni-
formly, or the plates will tend to rock and bind.

Gear-control Adjustment (Present Models). An adjustment of
the primary chain tension by sliding the gear-box backwards or
forwards almost invariably upsets the adjustment of the gear
control, and this must at once be seen to. An improperly-adjusted
control not only renders gear-changing uncertain and difficult,
but also invites damage to the gear-box. From time to time the
adjustment should be checked.

On the three-speed ‘‘Panthers” the adjustment of the gear is
effected by removing the pin from the top connection of the long

control red,and retating-the yoke piece a turn or so-on-the rod
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adjusted, it '_shcluld be possible to move the gear lever an equal
distance either side of the neutral position before engaging first and
second gears. By rocking the rear wheel to and fro while moving
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the gear lever, it is possible to find the exact positions where each
gear comImMences toCNZAZe . o e =
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chain, it is also necessary to alter the length of the vertical
gear operating rod (marked B, Fig. 60) in order that the gears
will correctly mesh. In order to do this correctly, after you have
carefully tightened up the three fixing bolts underneath the
gear-box, take out the selector locking plunger carried in the
hexagon-headed sleeve FE, threaded into the gear-box cover,
just above the filling plug. On looking into the hole vacated by
the plunger, you will see a series of dimples cut in the face of
the operating wheel, marked A, Fig. 60. Each one of these
dimples corresponds to a certain gear which will be fully in mesh
when the dimple is dead in the centre of the plunger hole. There-
fore, by placing your gear lever into top gear position in the
quadrant on the tank, you will then be able to adjust the length
of the vertical rod from the gear lever on the tank to that on the
gear-box, so that the top gear dimple is dead in the centre of
the hole. The top gear dimple is the last one exposed as the lever
on the gear-box is lowered. Fig. 60 shows gear-box in top gear
position. 1f the locking-nut €' on the adjustment is now screwed
up tight, then all the other dimples will be correct for the respec-
tive gear positions. When replacing the gear operation pin D
which connects the operation rod to the gear-box lever, do not
forget also to fit a new split pin. Before attempting to move the
gearbox, it must be remembered that in addition to the three
main holding-down bolts underneath, there are two other nuts
to be slacked off—one carrying an exhaust pipe bracket, and the
other carrying the chain guard immediately behind the clutch.

Transmission Shock Absorber. Ne adjustment is required of
either the early type metal shock absorber fitted to the engine
shaft or the late pattern rear hub cush-drive. After a very big
mileage, however, it is sometimes found that the six rubber blocks
positioned between the metal vanes become worn and set up a
certain amount of undesirable transmission snatech. The remedy
is to renew the blocks, taking care that two blocks are inserted
between each pair of vanes.

Brakes. These musl be kept free from oil and correctly adjusted.
The internal expanding type of brakes are very efficient when in
good condition, and your life may depend on them when least
expected. They should be kept adjusted so that only at the
fully-off position are the wheels absolutely free to revolve with
only the smallest amount of movement of brake pedal or hand
lever necessary to bring them into action; 1927 models and
later are equipped with hand adjustment, but previous models
are fitted with brake rods, the ends of which are threaded
for a sufficient length to enable them to be lengthened or short-
ened. r%%en repla;i:mg the ‘boggle pius ﬂrﬁnr;oved for (thisadjust -
ment g&gmyg use| @-aiein) aphi pinto-hold: iti-in-place; amd do not



ADJUSTMENTS AND OVERHAULING 111

forget to tighten up the lock-nut on the threaded end. When
your brake linings have worn so thin that the rivets become loose
and the braking uncertain, replace them with a good brand of
bonded asbestos such as Ferodo. Linings cut to length may be
obtained from the Spare Parts Department of Messrs. Phelon
& Moore, Litd., practically by return of post.

It is important when adjusting the interconnected and com-
pensated brakes on present ‘‘Panther’ models to see that the
front and rear brakes are correctly syvnchronized so as to obtain
the maximum braking powers and freedom from skidding. To
adjust the interconnected brakes, jack the machine up so that
both wheels are quite clear of the ground. and then by hand
rotate the front and rear knurled adjusting nuts, such that, with
the brake pedal released, the front wheel is just free to revolve
unimpeded ; and when it becomes difficult to move against the
application of the brake, the rear braking effect is only just
noticeable. When correctly adjusted, both wheels must, of course,
be able to spin freely with the foot-pedal released; and upon
applying a moderate pressure, it should be observed that applica-
tion of the handlebar lever does not cause any additional move-
ment of the front brake expander lever pivoted on the offside of
the anchor plate. A tendency for the rear wheel to skid usually
indicates that the adjustment of the frort brake, foot-controlled
Bowden cable is insufficiently in advance of the rear. Any further
compensation beyond the adjustment described is automatically
effected by means of the specially designed foot lever, which has
a floating pivot.

Wheel Bearings (Present Models). All present ‘‘Panther”
models have journal type ball bearings in the hubs. and no adjust-
ment is necessary. It is important, however, to see that the
bearings are kept well lubricated (see page 86) and that the
spindle nuts are done up tightly.

Wheel Bearings (1930 and Earlier Models). On these models
the “Panther’ front hub is fitted with taper rollers, and on no
account must it be adjusted up tight. A small amount of shake
must be allowed or serious trouble with the rollers will ensue.
The rear hub does not need adjusting, as the bearings are of the
journal type. On the light-weight machines, however, the follow-
ing notes may be useful, as they are fitted with cup and cone
bearings.

The correct adjustment of these is important both from
the point of view of repair bills, and of the road-worthiness of
the machine. Shake in the wheel should never on any account
be allowed to develop, and to adjust them, the wheels should be
removed from the frame. -They-are of, the cup- and-eone.type,
the ﬂEﬂI',r ﬁn le.ft hf.uid em”‘l ﬂi the spmﬂle qarrwng thje mﬁvmg or
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adjusting cones. The thin lock-nut on this side should be slacked
off, and holding the outer end of the cone on the other side, the
one under the lock-nut should be screwed in or out to tighten
or loosen the bearing as may be required. When shake has been
eliminated, the lock-nut should be tightened down on to the cone.
Very great care should be exercised that the bearing is not made
too tight, especially when tightening the lock-nut. The spindle
should rotate freely in the wheel without appreciable shake.
If, when rotating this spindle, hard spots are felt, it is due either
to dirt in the races, a chipped ball, or a pitted race, and to
eliminate the trouble the hub should be immediately dismantled,
by screwing the moving or adjusting cone right off the spindle
and taking the spindle carrying the fixed cone out through the
other side. Should this fixed cone be loose, see that it is tightened
up against the end of the thread before reassembling. Chipped
balls or pitted cups or cones must be replaced with new ones. The
cups may be removed from the hub by inserting a long blunt
punch from the opposite side and gently knocking them out,
the inner edge of the cup overlapping the inside of hub-shell.
When removing wheels and dismantling hubs, remember where
the various washers and distance pieces go, so that the wheel
will be carried in the same position in the forks when they are
replaced. Also see that the brake anchor plates are properly
engaged with the stops mounted on the forks and rear stays.
In this connection note that the rear brake assembly on machines
of 1926 and later manufacture is locked to the spindle by an
outside lock-nut. If this has been slacked off it will be easier to
replace the back wheel in the frame if this lock-nut has been left
slightly loose, but it is imperative that it be locked up after the
wheel has been inserted before tightening up the main spindle nuts.

Tyres. The service obtained from tyres depends mainly on
two things—inflation pressures and driving habits. As to the
former, a certain margin is permissible, but too soft a tyre will
*“ roll,” wear out quickly, and cause bad steering, while too hard
a tyre will be uncomfortable and cause the machine to ‘‘ buck ”’
on bad roads. On no account must wired-on tyres be ridden in-
sufficiently inflated, as the valves may be torn out of the inner
tubes. Security bolts fitted to beaded edge wheels should always
be kept tight. As to driving, habitual violent acceleration and
violent braking take half the life out of a tyre. The correct inflation
pressure should be 30 to 31 lb. per sq. in. at the front and 33 Ib.
per sq. in. at the rear for beaded edge covers, and 19 1b. per sq. in.
and 21-23 1b. per sq. in. for wired-on covers respectively. A pres-
sure gauge should be used regularly for checking the pressures,
and where, ‘these, are. found- beloy-those recommended;—a few
stmkéﬂn@f ﬁhe pump Ehﬁuld b& gwen I‘n :Wny Bqtn,wéaﬂ:br the
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air in the tubes may expand very considerably during a day’s
run and produce abnormally high pressures. In this case the valve
pins should be momentarily pressed down. Occasionally it is
advisable to jack up the machine, slowly rotate each wheel, and
gently remove any flints embedded in the rubber. Always jack
up the ““Panther” when leaving it for an appreciable period.
Allowing the full weight to be supported by the wheels when
stationary is bad both for tyres and wheels. There is also the risk
of the covers being damaged by coming in contact with oil or
paraffin.

Handlebar Adjustment. All P. & M. machines now have handle-
bars which can be adjusted for position to meet individual require-
ments. It is only necessary, in order to vary the reach of the
bars, to slacken off the clamp nuts on the top of the centre portion
and rotate the bars into the desired position. Adjustable foot-
rests are also provided ; and on taking over a new machine it is
advisable, if the riding position is not entirely satisfactory, to
experiment with different handlebar and footrest angles.

The Primary Chain. Stretch in this chain occurs only after a
very considerable mileage, for the chain is entirely protected by
the guard and automatically lubricated. As soon as the chain
becomes at all slack, it should be retensioned by undoing the
gear-box fixing sleeve nuts and drawing the box backwards by
means of the adjuster screw until there is only about % in. up-
and-down movement of the chain at the centre of its run in its
tautest position. Having correctly tensioned the chain, retighten
the gear-box fixing sleeve nuts and, if necessary, readjust the
gear control (page 108). Chain adjustment is important, because
badly-adjusted chains produce harsh running, wear out quickly,
and damage the sprockets. There are also considerable friction
losses.

The Secondary Chain. Stretching of this chain is more rapid
than with the primary chain, and it requires to be adjusted, as
well as lubricated, at regular intervals. Adjustment is effected
by loosening the rear wheel spindle nuts and drawing back the
wheel by tightening up uniformly the nuts on the adjusters at
each side of the fork ends. Correctly adjusted, the chain should
have an up-and-down movement at its centre of approximately
1 in. Excessive slackness may result in the chain being thrown
right off the sprockets by centrifugal force at high speed, and
this, needless to say, is fraught with considerable danger. After
a series of secondary chain adjustments have been made, it is
usually found that the real wheel spindle approaches dangerously
close to the end of the fork slots. The remedy is to shorten the
chain and-ynscrew the adjustments yntil the-wheel spindle is as
far forward aspnamibl& (However, by the, time-alichain elongates
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seriously it generally becomes badly worn and requires renewal.
A rough test of the condition of a chain is to hold a length between
the hands and observe the extent to which it may be bent sideways.

When adjusting the rear chain, do not forget that the * Panther”
rear wheel does not lie centrally in the back forks; and if its
correct alignment is lost, you must line it up with the front wheel
again (see page 134). It is therefore best, when tightening the
rear chain, to slacken the rear spindle nuts only sufficiently to
enable the spindle to slide with difficulty in the fork slots. The
adjusters at each side should then be used to pull the spindle
back, taking care that the nuts on them are given the same number
of turns on each side. This should, of course, be discontinued as
soon as the chain is sufficiently tight and the spindle nuts tightened
up again thoroughly. Do not overlook the fact that moving the
back wheel alters the adjustment of the rcar brake.

Adjusting Dynamo Chain. As with the primary chain, the
duplex chain driving the dynamo on magneto-ignition ** Panthers™
very rarely requires adjustment. When correctly tensioned there
should be an up-and-down movement of about X in. If the chain
is slack, it is only necessary to loosen the dynamo clamping bolt
(see Fig. 14) and rotate the dynamo bodily a small amount. The
eccentric placing of the armature shaft will enable the adjustment
to be readily made.

Coupling-up Chains. When replacing a chain after removal, the
procedure is greatly facilitated if the chain is placed on the
sprockets, so that the whole of the tension is resisted by the
teeth of one of the sprockets. On replacing the spring link, see
that the closed end faces the direction of chain travel.

Steering-head Adjustment. The steering of a ‘‘Panther’ can
easily be ruined if the steering head is allowed to develop play—
moreover, it will almost certainly cause speed wobble, and will
also probably damage the ball races. The best method of testing
for this play is, when astride the stationary machine, to put the
front brake hard on and rock the machine backwards and for-
wards, meanwhile holding a finger against the gap between the
two ball-race housings just above the front end of the tank. Any
movement can thus be immediately discerned and should be
eliminated. To do this on 1930 and earlier models, slacken off
the expander bolt, which is directly under the steering damper
knob, and the large-capped nut immediately underneath should
be gradually tightened down until the unwanted movement dis-
appears, but still leaving the stem capable of rotating freely. On
1931 models an expander bolt is not used, and to adjust the
steering hpad it is necessary to loosen the nut on the horizontal
bolt b the-clip- It simplifies-the proeedure if the-front end
of the r@qq}]me 1& ehﬁck?ct hp, s‘-a t,hatq, uim ?rqnb whaeil is ﬂl,e&r of
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the ground by placing a petrol can, or some such packing, under
the engine sump. If, when the head is adjusted, it rotates with
a jerky movement, it signifies that the ball races in the head are
pitted and they should be renewed, but this work is best entrusted
to the repair depot, or to a qualified garage. Do not forget to
retighten the expander bholt after the adjustment.

Adjusting Steering Damper. The steering damper, mounted
above the steering column, is designed for high speeds primarily,
and its use when riding solo below, say, 40 m.p.h. is not justified
owing to the excellent steering qualities of the ‘‘ Panther.” The
main object of the damper is to eliminate any tendency for front
wheel wobble, which sometimes occurs at high speed and is
exceedingly dangerous. The ebonite damper knob should gradu-
ally be tightened down, with increase of throttle opening, when
“opening out” on the straight. In the case of sidecar outfits. the
use of the steering damper at comparatively low speeds is recom-
mended, as it greatly increases the general steering stability.

Adjusting Fork Shock Absorbers. The Brampton forks (see
Fig. 10) on all 1931 ‘*Panthers” have shock absorbers of the
four-point application type, and adjustment is made by slacken-
ing or tightening the wing nut on the side of the right-hand
bottom fork link until the amount of damping is sufficient to
stop any tendency for the forks to become too lively over bad
road surfaces. There is no adjustment for shock absorbers of
earlier design than 1931.

Fork Spindle Adjustment. Spindle lubrication (see page 85) is
very important, and unless this is regularly attended to a partial
or total seizure is bound to occur. The forks should be allowed
a small amount of side play, but an excess of this might involve
steering difficulties at high speeds. and it is advisable, therefore,
to adjust the spindles at definite intervals. This is easily done in
the following manner. Slacken all the spindle nuts, taking notice
that those on the left-hand side of the machine have left-hand
threads, and slacken off by turning in an opposite direction to
the nuts on the right-hand side of the machine. By turning the
spindles by means of the small squares milled on their ends the
play between the bracket ends and the links may be varied,
according to the direction of turning. Revolving the spindles in
a clockwise direction increases the play, and in an anti-clockwise
one decreases it. By this means the lower spindle dampers
may be tightened, but it is not advisable to run with the forks
too ** dead.” On the other hand, a fork which is too resilient is
uncomfortable at high speeds. Each spindle should be tackled
separately and finished before commeneing upon another, as care
must l:)& t&kan bh¢b l:-he ad}ugt.men,t J.B« m:st, ca.rmed t@& fqm.', thus
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washers placed on the insides of the links are free to rotate with-
out side play. Care should be taken that the nuts on both ends
of the spindles are tightened securely, and it is advisable to
slacken off the shock absorbers when making this adjustment.
Bowden Controls. Few things have a greater adverse effect on
the performance of a machine than badly adjusted or slack con-
trol cables, especially where the carburettor is concerned. With
the cables properly adjusted by the screw stops at the top of the
mixing chamber, a very slight movement of the throttle lever or
twist-grip from the fully-closed position should cause the throttle
slide to commence to ascend. The same remark applies in regard
to the air lever and ignition lever. Immediately slackness is

Yo Opeii F/\Tﬁﬁam;ﬁet (a;

T F— = _:_- = Needlle Position(d)
77 / Throttle Cut-away (c)
SR Pilot Air Adjustment (5)

Frc. 61. RANGE AND SEQUENCE OF ADJIUSTMENTS—AMAL
CARBURETTOR

noticed, the backlash should be taken up by adjusting the cable
stops. In the case of the clutch and exhaust valve-lifter controls.

an applicable amount -:mf' backlash at the levers is desirable for
obvious reasons.

TUNING THE CARBURETTOR

The Standard Amal Carburettor. Should the setting of this
instrument not give entire satisfaction for particular require-
ments, there are four separate ways of rectifying matters as given
herewith, and the adjustments should be made in this order:
() Main jet (§ to full throttle); (b) pilot air adjustment (closed
to 1 throttle): (e¢) throttle valve cut-away on the air intake side
(} to } throttle); and (d) needle position (1 to # throttle). The
diagram (Fig. 61) clearly indicates the part of the throttle range
over which each adjustment is effective.

() To obtain the correct main jet size. several jets should be
experimented with, and that selected should be the one which
gires maximim power and speed on full throttle with the air lever
three-quarters open. If maximum speed is the chief considera-
tion, the jet size should be selected with the air lever fully open.
For touring, to determine whether the jet is too ]argc or too

small, eui*ullvn open; ~eraduelly-close the air, ,kwer If
an in %ﬁfﬁt ft& ﬁfitlwé, th&- ;gtmg nh t}hﬁ .gmﬁl[ GHE If,
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however, when the air lever is opened fully, an inerease of power
is obtained, the jet is too large.

(b) To weaken slow-running mixture, screw pilot air adjuster
outwards, and to enrich screw pilot air adjuster inwards.

Serew pilot air adjuster home in a clockwise direction. Place
gear lever in ““neutral.” Slightly flood the float chamber by gently
depressing the tickler, unless the latest Amal “pump” device is
provided. Set magneto at half advance, throttle approximately
one-eighth open, close the air lever, start the engine, and warm up.
After warming up, reduce the engine revolutions by gently
throttling down. The slow-running mixture will prove over-rich
unless air leaks exist. Very gradually unscrew the pilot jet ad-
juster. The engine speed will increase, and must again be reduced
by gently closing the throttle until, by a combination of throttle
positions and air adjustment, the desired ‘““idling” is obtained.
It is occasionally necessary to completely retard the magneto
before getting a satisfactory tick-over, especiallyv when early
ignition timing is used. If it is desired to make the engine idle
with the throttle quite closed, the position of the throttle valve
must be set by means of the throttle stop serew, the throttle
lever during this adjustment being pushed right home. Alter-
- natively, if the screw is adjusted clear of the throttle valve, the
engine will be shut off in the normal way by the control lever.

(e) Given satisfactory *‘tick-over,” set the magneto control at
half-advance with the air lever fully open. Very slowly open the
throttle valve, when, if the engine responds regularly up to one-
quarter throttle, the valve cut-away is correct.

A weak mixture is indicated by spitting back through the air
intake, with blue flames, and hesitation in picking up, which dis-
appears when the air lever is closed down. This can be remedied
by fitting a throttle valve with less cut-away. A rich mixture is
shown by a black, sooty exhaust, and the engine falters when the
air valve is closed. The remedy for this is a throttle valve with
greater cut-away. Each Amal valve is stamped with two numbers,
the first indicating the type number of the carburettor, and the
second figure the amount of cut-away on the intake side of the
valve in sixteenths of an inch, e.g. 6/4 is a type 6 V. with a 4/16 in.
—i.e. a § in. cut-away.

(d) Open air lever fully and the throttle half-way. Note if the
exhaust is crisp and the engine flexible. Close the air valve slightly
below the throttle, when the exhaust note and engine revolutions
should remain constant. Should popping back and spitting occur
with blue flames from the intake, the mixture is weak, and the
needle should be slightly raised. Test by lowering the air valve
gently,— The-engine-revolutions. will yise-when the air valve is
lowered. sl ﬂ;;r bélbwthe BRaotle e A O 0 || (| V77
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If the engine speed does not increase progressively with raising
of the throttle, and a smoky exhaust is apparent with heavy-
laboured running, and tendency to eight-stroke, the mixture is
too rich and the needle should be lowered in the throttle valve.
Having found the correct needle position, the carburettor setting
is now complete, and it will be found that the driving is prac-
tically automatic once the engine is warmed up. For speed work
the main jet may be increased by 10 per cent, when the air lever
should be fully open on full throttle.

DECARBONIZATION

After about 2,000 miles have been covered, the accumulation
of carbon deposits on the piston crown and in various parts of
the combustion chamber results in the engine losing its original
“kick,” and there is a marked decline in general all-round per-
formance, accompanied by a tendency for knocking under the
slightest provocation. In addition, the exhaust note becomes
“woolly,” and loses its virile crispness and low boom. When this
happens it is a sure indication that the time has come for under-
taking a ““top overhaul,” or, in other words, for decarbonizing
and grinding-in the wvalves. Carbon deposits are inevitable on
internal combustion engines, and are due to three things: (a)
burnt lubricating oil; (b) carbonization of road dust; and (¢) in-
complete fuel combustion. When decarbonizing it is always
worth while inspecting the wvalve seatings and, if necessary,
grinding-in the valves. Removal of the valves incidentally facil-
itates thorough cleaning of the ports.

In connection with decarbonization there are three tyvpes of
engine to be taken account of: (a) the standard O.H.V. engine;
(b) the new ** Redwing’ engine; and (¢) the two-stroke engine.
They will be considered in this order. All these Bngines have
detachable cvlinder heads.

The Standard 0.H.V. Engine. The standard O.H.V. ** Panther”
engine is remarkable in that it can be decarbonized with the
greatest ease. In order to dismantle the engine for decarbonizing,
valve grinding, ete., it is not necessary to remove the complete
engine from the frame, nor to disconnect front chain, chain guard,
or rear brake. Place a petrol tin or some such support underneath
the engine sump and remove IH.T. lead, exhaust pipe, valve
lifter wire, carburettor, the top main engine bolt and cones, and
slide the bottom half of the telescopic tube enclosing the push
rods upwards until it uncovers the bottom ends of the pushrods.
The four nuts at the top of the long rods passing through the
“then_be_removed;-and-on 1026-and later-models
: an&:. ﬁ?weren t‘laa hﬁs 6t ﬁ“iha éy}inﬂ;ar, whenthe fiop ¢éngine
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lugs, distance pieces. rocker-box complete with telescopic tube
and push rods, cylinder head, and cylinder barrel can be removed
in that order, knocking the long engine rods downwards step by
step. Be most careful when taking the cylinder head off the

{By courtesy of * Motor Cyeling ™)
Fic., 62. Tue Stanparp O.H.V. “PanTHER ENGINE PARTLY
DISMANTLED

cyvlinder barrel not to scratch the joint faces of either, for there
is no washer used on present engines. As the piston is released
from the cylinder barrel, take care to hold it, and so prevent
damaging it. Take notice in what order the distance pieces come
away fronr between the top-lugs;rocker-box,and. cylinder head,
because: there-are bhree pairs;|each pair-being (of different length,
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and when you have removed the eylinder do not forget to place
a piece of clean rag in the mouth of the erankcase in order to
exclude any particles of dirt or grit, etc., which would otherwise
find their way into the crankcase.

All 1931 models have their gudgeon pins “circlip” fixed in the
piston, and a pair of special pliers is supplied in the tool-kit of

RODS TAPPED DOWN fo ALLOW
REMOVAL of ¢tAe,ROCKER BOX, HEAD.
and CYLINDER. BARREL

MAGNETO =
REMOVED. - + CAM WHEEL
FINIONM REMAINS &5

Ol PUMP
e INTERMEDIATE

CLINCH ROLT ouT
GUDCEON PN ang
PISTON REMOVED

VALVE ROCKERS DROFFPED
OUT of POSITIONM

2] onL in sump

., ZfCOLRSE THROUGH

the PLMP & dhe

I-'-'L:I"EF" PLLDQGER CYLINDER. WALLS
and CENTRE SHOWN by

BLOCK. __ - (e P W Arrows

Fic. 63. THE STaNDARD O.H.V. “PanTHER" ENGINE DISMANTLED
WITHOUT REMOVAL FrROM THE FRAME

The * Panther " engine is very readily taken apart and overhauled. Itisin

fact possible to strip the engine, as shown above, without removing it

from the frame. Itis very lmportant. however, to support the erankcase

as shown after the cylinder has been removed. The above illustration
shows a 1927 engine with non-floating gudgeon pin

each machine for dealing with these fittings. The success of the
circlip depends upon its fit in the groove provided, and it is
essential that when each circlip is refitted it beds down right to
the bottom of the groove. Do not grind or alter the circlips in
any way, because, if you do, trouble with scored cylinders and
ruined pistons is bound to follow. If a circlip is badly bent or
damaged in‘any way whilst being, remoyed, ﬁt a new m:u; s it is
the cheapest and safest) w,

t)way! in| the lohg Tun:)
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By pushing out the gudgeon pin with your finger on models
prior to 1927 or, in the case of 1927 models, by taking out the
gudgeon pin lock screw and then pushing out the gudgeon pin,
the piston can be taken in the hand for cleaning and polishing.
It is advisable to see that the gudgeon pin is kept in the same
position relative to the bosses in which it has been previously
running. It is a good policy to mark the piston inside, so that
vou can replace it the same way round when reassembling. You
may now proceed to scrape off all earbon from the top of the
piston and eylinder head by means of an old knife. Awvoid scratch-
ing the polished top of the piston., as bad scratches eventually
start cracks when the aluminium becomes really hot under un-
favourable running conditions. Besides removing all traces of
carbon from the piston crown, it is also advisable to scrape off
any deposits which may have formed on the inside of the piston.
Such deposits tend to prevent the rapid dissipation of heat and
contaminate the lubricating oil. Do not touch the outer piston
walls. Hvery alternate decarbonization the piston rings should
be very carefully removed (see page 123) and inspected, and all
carbon deposits in the grooves and on the inside of the rings
should be scraped off. It is not advisable, however, to disturb
the piston rings too frequently. As a general rule, the valves
should be removed and ground-in (see page 124) whenever decar-
bonizing is undertaken.

The O.H.V. “ Redwing > Engine. The dismantling of the Model
90 engine for decarbonizing is rather more difficult than the similar
operation for the standard O.H.V. engine fitted to Models 50 and
60. Owing to the length of the engine and stalwart nature of the
rocker-box fitting, it is necessary to almost remove the engine
from the frame before any work can be done upon it. This seems
rather drastic, but when it is realized that this removal can be
done In a very short time the operation is not so bad as it looks.
The rocker-box, eylinder head, and evlinder barrel can be removed
without actually taking the engine from the frame, but the job
is far easier done by complete removal of the unit from any sur-
rounding encumbrances. The best method of procedure is as
follows: Remove the exhaust pipes, carburettor and magneto
control wires, also the exhaust-lifter wire and H.T. wire to the
plug. Take off the dynamo and front driving chains (on the
magneto ignition model), brake pedal, and top and bottom engine
bolts ; and if the machine has coil ignition, remove all wires from
the fixing terminals and pull out the dynamo leads to the panel
and accumulator. Knock out the top fixing collar, leaving the
punch in position through the top engine lugs and frame lug as
a measure. of ,s&fata},rahhpmkent the engine from faﬂmg down.
With aﬁ:gjrlfeﬂ punixh; ;rgmmm bﬁe bobtqmﬁxirig Gﬁ)ﬂa&‘s aﬁd’ allow
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the engine to swing forward with the punch in the top lugs as a
pivot. Now remove this punch and gently lower the engine to
the ground. It is now possible to take off the cylinder barrel,
head, and rocker-box in one complete unit. This is done by
vaking off the four engine-rod nuts, which hold the top lugs down
on to the rocker-box ;: removing the telescopic tube flange screws ;
and simply drawing the above assembly away from the crank-
case. When the piston leaves the cylinder, do not allow the con-
necting rod to fall forward and bruise the mouth of the crank-
case. Should this happen, the bruise must be removed with a
fine file. Having completely removed the cyvlinder unit, the rocker-
box is easily removed by unscrewing the stud nuts, removing the
oil pipe gland bolt, and lifting the rocker-box clear of the head.
The head is removed from the cylinder by taking off the head
stud nuts and parting the joints made between the top eylinder
. flange and the head. As with the standard engine, be careful not
to scratch the faces of either the cylinder barrel or eylinder head.
The piston can now be removed. It is circlip-fixed, and must,
therefore, be removed in the same manner as on Models 50 and
G0; and it is absolutely necessary that the advice given with
regard to these circlips be carefully followed if damage to the
cylinder is to be avoided. All carbon deposits may now be scraped
off the piston and cylinder head in the usual manner. On no
account use a caustic soda solution for loosening carbon on
aluminium pistons.

The Two-stroke Engine. This engine can be decarbonized in
an amazingly short time. It is only necessary to disconnect the
H.T. lead to the sparking plug and the Bowden control cable
attached to the pressure-release valve, when the aluminium head
can be lifted clear of the cylinder barrel after first removing the
four fixing bolts. If the head is prised off, very great care should
be taken to avoid scratching the head joint face, as aluminium
is a comparatively soft metal. The exhaust pipes need not be
disturbed unless it is desired to remove the eyvlinder barrel with
a view to taking off the piston and examining the piston rings.
By placing the piston on bottom dead centre, the eylinder barrel -
can be drawn off the piston after removing the carburettor and
undoing the four base nuts. To remove the piston itself, it is
only necessary to push out the fully-floating gudgeon pin and
lift off. Chip every piece of carbon off the piston, combustion
chamber, and ports.

Examining and Removing Piston Rings. The efficiency of the
engine is largely dependent upon the condition of the piston rings,
for if there is any escape of gas past them they will prevent the
maxinfUut power bewbe, obfained, from the engine, Thet should
be ﬁﬂ% Ty | 51q§pe§égdat1ﬂtﬁrvﬂiﬁ.‘Thfﬁrg?hiﬂwM {ull of
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spring, absolutely free in their grooves, and arranged on the
piston in such a manner that their slots are opposite to each
other (i.e. at 180 degrees). Where a scraper ring is fitted on the
skirt, the position of the slot is immaterial, for the ring plays no
part in maintaining compression. Both rings should be polished
all over, and if they are bright it is proof positive that they are
doing their duty. If, on the other hand, they are dull or stained
at some places, they are not being kept permanently in contact
with the eylinder walls, due to carbon deposits binding them in
their grooves, or to actual looseness in their grooves sufficient to
cause gas leakage past the undersides of the rings. There is only

1 [|._Thin Fieces
of Steel

ALLLRRAR =
[ILLAEN

Fic. 64. How 1o REMoveE Piston Rixgs

one remedy in this case, and that is to fit new rings obtainable
from the manufacturers. Stuck rings can generally be loosened
with paraffin. Piston rings are of cast-iron and of very small
section. They are thus extremely liable to be broken during
removal or replacement unless very great care is taken. They
cannot safely be opened out wider than will allow them to be
slipped over the piston crown. The hest method of removing or
fitting them is to insert three metal strips in the manner shown
in Fig. 64. Be very careful to replace piston rings exactly as
removed. When refitting rings or fitting new ones, thoroughly
clean the grooves into which they fit. '

Valve Removal. To remove the valves from the cylinder head
on the O.H.V. engines, a spring compressor is essential, because
the duplex coil springs are very powerful. The compressor recom-
mended. is-the Hickman egmbined valve-helder and spring,coms
pressop, Bt |chm. (bé-5btaidgdl foff fHeoveiw-iaddedt) el of 5. 6d.
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It is suitable for all O.H.V. ““Panther’ engines, but in the case
of the ““Redwing 90" engine a small attachment is necessary.
This is supplied with the compressor on request. As the illustra-
tion shows, the body of the tool is screwed into the sparking plug
hole and the steel rod is then rotated or lifted until the cranked
arm in the combustion chamber bears firmly against the centre
of the valve head, thus pressing the valve against its seating.
In this position the rod is secured by tightening up the wing nut

Sphit Collet Freed

Bodly of Joo/ screwed
into Flug Hole

Fic. 65. REMovING OVERHEAD VALVE wiITH HICEMAN SPRING
COMPRESSOR

The small inset shows the special attachment which fits over the spring
collar on the * Redwing® engine

on the side of the body after first positioning the lever so that its
centre portion rests over the valve stem on the spring retaining
collar. In the case of the “Redwing 90" engine, the special
attachment should first be slipped over the valve stem and spring
collar. To compress the valve spring, exert a downward pressure
on the lever and at the same time give a sharp tap on the spring
collar so as to free the split collet. The valve spring can then be
lifted off and the valve drawn out from the inside. Repeat the
operation for both inlet and exhaust valves.

Grinding-in Valves. Generally speaking. the valves on the S.V.
engines require to be ground-in once every 3,000 miles, and the
valves on the O.H.V. engines once every 2,000 miles. The valves,
howevyer, should-enly-he grounded-inayhen-an examinatign-reveals
that ﬁhe*iralvﬁs |are {not (spating perfectly, dueto pitting of the
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valve faces or seats. All pit marks should be removed. It may
be mentioned here that excessive and unnecessary valve grinding
will eventually result in the valves becoming pocketed (see Fig.
(6), and there will be a loss of efficiency due to a reduction in
gas velocity past the valves.

Where the pitting is found to be considerable, the valves should
first be ground-in with a coarse grade grinding compound mixed
with a little oil or paraffin, and afterwards finished off with a
very fine grade. If the pitting is not serious, grinding-in with the
fine abrasive alone will suffice to produce the desired effect. Only
a small amount of grinding compound should be used at the time,
and the valves should not be revolved round and round. but given
a quarter turn backwards and forwards, being frequently raised

A A
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Fra. 66, Disgram IorusTRATING How VALVES BEcoME PoCEETED
AFTER FREQUENT REGRINDING

and dropped down in a different position. The O.H. valve, having
split collars instead of a cotter, presents a fairly difficult proposi-
tion for grinding; but if you obtain a collar with a # in. hole in
it, and fit into the side a fairly long bolt, say 31 in. long by
. in. diameter, then you may use the screw to clamp the valve
into the collar and also as a handle with which to turn the
valve for grinding. Another method of gripping an O.H. valve
1s to employ a small hand vice. Certain types of chain rivet
extractors can also be utilized for this purpose. After valve-
grinding, the valves, valve seats, and ports should be most care-
fully cleaned with a paraffin-damped rag. Not the slightest par-
ticle of grinding compound must remain.

Grinding-in Cylinder Head and Barrel Faces. In the event of
either of these members sustaining damage during dismantling,
it will be necessary to grind them in as one would a valve, using
a fine abrasive compound. Any bolt holes should first, be filled
up with thick grease to prevent the ingress of the abrasive.

Reassembly (Standard O.H.V. Engine). When you have re-
moved all traces of carbon from the head. piston, and exhaust
port, and ground-in the valves, you may start to reassemble.
it the valves back into the head, not forgettmg to grease the
stems{witha g}f;ﬂ gr&ghi* afl u'?ﬂcﬁ};it (ex0ept o thgk latest-engines,
wherel t%h =] a‘i:"% @ﬂbmﬂmb}‘c&ﬂv lubﬁ.lt;g,tf:’ij, J@m‘t lﬁ‘emg ﬂ&i"eﬁul not
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to put the exhaust valve in the induction side, and wice versa.
It is usually good policy to fit new valve gprings. particularly if
there are any signs of the old ones having weakened. If you own
a T.T. machine, remember that T.T. valve springs are longer and
stronger than standard springs.

Next, mount the piston on the connecting rod, smearing all
bearing surfaces with clean engine oil. On 1927 models and later
take care to lock the gudgeon pin securely and fit a new locking
washer, and arrange so that the gaps on consecutive rings are
as far away as possible from each other. The cylinder must then
be placed in position, taking care not to break the piston rings as
they are compressed to enter the eylinder bore, and that the oil
transfer hole at the bottom of the casting is facing to the rear to
register with the channel in the crankcase casting. Do not use
jointing compound at the junction between cylinder and erankcase.

A special oil-retaining washer is now fitted between the crank-
case top and the cylinder flange. If this washer is examined, it
will be found to have an excrescence at one side which fits behind
the tappet guides (or the tube flange in the case of the *“ Redwing ™’
engine). It is very important that the position of this washer is
unaltered, as further examination will reveal that a slot in the
washer corresponds with the oil-feed hole from ecrankcase to
cylinder. Before assembling the cylinder, clear out the oil-feed
hole from the cylinder base into the bore. When assembling the
head and rocker-box on 1931 machines, the trouble of the loose
packing pieces can be entirely neglected, as it will be obvious to
the observer that the packing pieces have been cast solid with
the head. When placing the rocker-box in position, make sure
that the small faces registering with the underside of the rocker-
box and the top of the guide oil-feed ducts are perfectly clean,
and that a small amount of jointing compound has been carefully
smeared over one face. The efficiency of the valve oiling system
depends upon this joint.

The remaining items can then be assembled in exactly the reverse
order from dismantling, the following points requiring attention.
The joint between cy]mder and head should have been scraped
clean, and should be given a thin coating of jointing compound
immediately before replacing the head. The two nuts on the short
studs projecting downwards from the head should be reasonably
tightened before bedding the head completely down, and these
should be given a final turn when the main assembly is complete.
Take care that the cylinder head beds down square. The push-rods
must be entered in the telescopic tube, placed in position in the
guides pmwded at the top end. Finally, the nuts on the four
long ds should e tighteped” ﬂ:ﬂﬁn Ev.gﬁlv, t;aggh, pne a
little ate -1;1{15 th;l["‘a.ll am&vcﬂi (1pwn 4 [0 ol | |
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The T.T. models have four distance pieces of equal length,
instead of the six on the standard model, in two of which flats
are provided to give clearance for the telescopic tube. The push-
rods on this model have ball-ended tops and care must be exercised
that these are correctly engaged in the cups in the ends of the
rockers. After reassembly, carefully readjust the tappet .clear-
ances.

Reassembly (0.H.V. * Redwing >’ Engine). This is quite straight-
forward, the assembly of the engine and its fitting in the frame
being a reverse process of dismantling. Refit the piston and make
sure that the circlips are properly bedded down. Then replace
separately the cylinder barrel, evlinder head, and rocker-box.
During the removal of the above parts, the push-rod cover tube
will also have been removed from the crankcase, and it is advis-
able to part this from the rocker-box and refix into the erankcase.
This operation is not absolutely necessary, but it will be found
that the replacement of the long push-rods will be greatly facil-
itated by doing this. The push-rods can now be refitted, making
sure that the bottom ball ends of the rods are fitted into the
respective cups provided in the cam levers. The fitting of the
top ends of the push-rods is best done by removing the rocker-
box lid and guiding the ball ends of the rocker levers into the
cup ends of the push-rods as the rocker-box is fitted to the head.
When assembling the engine, do not allow the cylinder base
packing washer to mask the oil-feed hole in any way. Also see
that, after refitting the rocker-box, the oil-pipe gland nut is firmly
retightened ; finally, after bolting the engine down in the frame,
readjust the valve clearances at the rocker-arms (see page 103).

Reassembly (Two-stroke Engine). Replace the piston, taking
very great care that the steep face of the deflector head faces to
the rear and the long sloping face to the front. Then gently re-
place the eylinder barrel over the piston, which should be at the
‘bottom of its stroke, and tighten down the four stud nuts. When
replacing the barrel, it is most important not to rotate it, or a
ring may catch in one of the ports and break. The cylinder head
can now be replaced, and the sparking plug, H.T. lead, and pres-
sure release valve cable refitted. With the Mk. XA engine, the
use of a jointing compound is not essential for the head, as the
soft nature of the aluminium ensures a gas-tight joint being made
on tightening down the four bolts which screw into the cylinder
barrel. In the case of the cylinder barrel base, however, a washer
must not be omitted. Use only a special washer, with the oilway
holes correctly placed.

GENERAL MAINTENANCE AND DYERH.&ULING NOTES
Madrmbe uf ﬂ:te &.Iﬁnl l’;-‘«‘.l.:l‘lJ!’IJJ:E‘.'Jwtt:l:l‘1 Permdma.l cleamng is
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necessary to maintain efficient functioning of the carburettor, and
should be carried out in the following sequence—

Disconnect petrol pipe. Unscrew holding bolt ¢ (Fig. 41) and
remove float chamber complete. With box or set spanner, slacken
the mixing chamber union nut £. Mixing chamber complete
may now be removed from engine, by unscrewing the bolts
holding the flange to the induction pipe. Unscrew mixing chamber
lock ring, and pull out throttle valve needle and air valve. Re-
move main jet 7 and needle jet O. Mixing chamber union nut
E may then be removed and jet block complete pushed out. If
this is obstinate, tap gently. using a wooden stump inside the
mixing chamber. Unscrew float chamber cover W and slacken
lock-screw X. Withdraw the float by pinching the clip V' inwards,
and at the same time pull gently upwards.

Generally it is sufficient to wash all the parts in clean petrol,
but if the carburettor has had extended service, check the follow-
ing—

(@) FLoaAT CHAMBER NEEDLE U. If a distinet shoulder is
visible on the point of seating, renew this as soon as conven-
ient.

(b) THROTTLE VALVE. Test in mixing chamber, and if exces-
sive play is present it is advisable to renew this without delay.

(¢) THrROTTLE NEEDLE Crip. This part must securely grip
needle. Free rotalion must not take place, otherwise the needle
groove will become worn and necessitate a new part being fitted.
Be sure to refil the clip in the same groove.

(d) JET BrocCK. If trouble has been experienced with erratic
“idling,’”’ ascertain by means of a fine bristle that the pilot jet .J
is clear, and that the pilot outlet M in the mixing chamber is
unobstructed.

Sometimes small flakes of enamel and plating find their way
into the float chamber of the carburettor, if they have not already
lodged in the petrol pipe or petrol tap. This effectively stops
the supply of fuel to the carburettor which, in its turn, impedes
the starting or even continuous running of the engine. The
lack of adequate fuel supply can always be detected by the time
the carburettor takes to flood, the normal period of flooding
being only a few seconds.

Care of the B.T.-H. Magneto. When undertaking an annual
overhaul, the following points should be attended to in order to
ensure freedom from ignition trouble.

(a) Polish the contacts with a dead smooth file. To render the
points accessible for cleaning. it is necessary to withdraw the
contact-breaker from its housing by unscrewing the hexagon-

heade by means. of-the Thagneto, spa; uer, The
whﬂleE%TDﬁﬂgﬁa'tgh ﬂ;b‘n rbe pu}ieﬂ hﬁ{bhe’t&];&pﬁaé{r _g:t'matlue
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shaft. Now push aside the locating spring and prise the rocker-
arm off its bearing, when it will be possible to begin cleaning the
points. Do not interfere with the spring-retaining serews. Before
removing the rocker-arm, note whether the breaking of the con-
tacts is at all sluggish by putting pressure on the fibre heel. If
this is found to be the case, the bearing pin should be cleaned
with very fine emery cloth and afterwards moistened with a little
oil. When replacing the contact-breaker, care should be taken to
ensure that the projecting key on the tapered portion of the
contact-breaker base engages with the keyway cut in the arma-
ture spindle, or the whole timing of the magneto will be upset.
The hexagon-headed screw should be tightened up with ecare: it
must not be too slack (for it is part of the primary ecircuit) nor
must undue force be used.

(b) If the machine has done a season’s riding. remove the
driving-end bearing plate and resoak the felt washer in good
quality grease or replace with a new one.

(¢) Remove the high tension pick-up by removing the two
holder screws, and polish the moulding with a clean cloth. See
that the carbon brush is working freely in its holder and that it is
not unduly worn. Clean the slip-ring track and flanges by holding
a soft cloth damped with petrol by means of a piece of wood on
the ring while the engine is being slowly and very carefully
rotated. A magneto run with a carbon brush absent, or sticking,
produces nitric acid internally (due to the sparking), which
destroys all the lubricant, and attacks both the metal and insula-
tion of which the armature is composed. If the brush is accident-
ally broken, care must be taken that no pieces are allowed to
remain inside, or serious damage will result.

(d) Examine the high-tension cable, and replace if the rubber
shows signs of disintegrating.

(¢) Seethat the contacts ** break ” to the correct extent (0-12 in.).
It is seldom necessary, nor is it desirable, to dismantle the mag-
neto. The armature of a magneto cannot be removed without
loss of magnetism from the magnet and, unless facilities for
remagnetizing are available, it is best not to dismantle. If you
must dismantle, first remove the pick-up and the safety spark
screw, or a broken slip-ring may result.

Testing Miller Condenser. If the contacts of the Miller con-
tact-breaker housed in the timing-case cover on coil-ignition
machines are badly burnt, the condenser should be tested and,
if defective, replaced. To test the condenser, remove it and apply

a lighting main’s voltage to its terminals. To prevent the possi-
bility of a short circuit occurring if the condenser has broken
“down,.-a lamp resistance.should be used in series with. it. If on
remmhng thé. ﬂurrant fﬂun t.-jhe nmm &nagamaci&“bl}* spa;ppg ‘spark
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is obtained on shorting the condenser terminals, even after a few
seconds’ pause, it shows that the condenser is in order. If leaky
or partially shorted, no spark will be obtained.

Magneto Alignment. If the magneto has been removed, care
should be exercised when replacing it that the fibre centre piece
of the coupling is neither too tight nor too loose when engaged
with the metal pieces of the coupling, and that the armature is
as nearly as possible central with the drive end of the coupling.
Sufficient tolerance of movement is allowed by the magneto
holding-down bolts to permit of this being done. It is important
that the magneto be pushed as far as possible towards the coupling
so that the units of the coupling are fully meshed.

Magneto Timing. Accurate magneto timing is extremely im-
portant. Many riders imagine that by advancing their timing
they necessarily will get more speed. This is a fallacy, and it only
throws unfair loads on the engine, spoiling its flexibility, and
eventually damaging it throughout. For all normal road uses,
the spark setting given at the end of the standard engine specifica-
tion should be closely adhered to. Only for genuine racing pur-
poses is it advisable to increase the spark advance beyvond these
limits, and even then undue spark advance should be avoided.
It should always be remembered that should the timing be so far
advanced that maximum explosion pressures are reached with
the crank in true T.D.C. position, the big ends come in for a
terrific hammering, for which they are not designed. The special
P. & M. magneto coupling does away with the necessity for
retiming if the magneto alone is removed. If the magneto drive
has been removed for any purpose or disturbed, it may be neces-
sary to retime it, and to do this proceed as follows—

Set the piston so that it is at the top of the compression stroke
and as near the T.D.C. position as possible. Verify that it i1s on
the compression and not the exhaust stroke by noting whether
both wvalves are fully closed with the normal clearances at the
valve rockers, and put the ignition lever on full retard. Then
remove the timing-case cover and, on magneto-ignition machines,
take off the nut holding the magneto-driving pinion (26, Fig. 14)
to the tapered shaft. This pinion can now be brought out of
engagement with the intermediate wheel and the magneto arma-
ture rotated into any desired position. With the ignition lever
still on full retard, rotate the contact-breaker until the contacts
are just breaking. To find the exact point of break, place a
cigarette paper between the closed contacts and rotate the arma-
ture until the paper is just released, and no more, on pulling it
gently. In this position the driving pinion should be meshed
with md iate wheel, “When first retightening- tlre-pinion
lock- jwtﬁ h lﬁlﬁ«gﬂ{&tﬂ sl’umld be ‘[}rweﬂtﬂﬂ. El:'mii furﬂhetf{ﬂl&tmb
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by means of the contact-breaker or dynamo chain until the taper
on the pinion bites. Do not, however, hold the contact-breaker
for final tightening, or the keyway may be sheared.

On the coil-ignition engines an alteration to the magneto
timing is effected by altering slightly the position of the contact-
breaker cam on the camshaft. Clearly the relative positions of
the camwheel and engine pinion could not be disturbed without

Py
Fed

OPENS 10 EARLY
|
Sl {CLD:‘:EE& 45 | ATE

OPENS 65 E, m*r
CLOSES |S LATE

MAGNETO - Full RETARD - PoinTs Break AT T.D O

Fig. 67. VaLve Tivmine DisagraMm For P. & M. STANDARD
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upsetting the valve timing. This cam is a taper fit, and is held
by a lock-nut.

Having timed the magneto, check with a feeler gauge the gap
at the contacts (see page 106), replace the timing cover, and start
up the engine. =

Valve-timing. On all P. & M. engines the timing-gear wheels
are punch-marked to ensure correct replacement of the wheels,
and the owner-driver is advised not to make any attempt at
altering the setting, which has been determined with great
accuracy by the manufacturers. As a matter of interest, the
standard timing is shown in Fig. 67.

Dismantling and Assembling 0.H.V. Timing Gear. Let us re-
fer to KFig. 40. The timing-case cover carries on its inside face
two self-aligning ball races, and a spring-loaded plunger. This
plunger presses against the intermediate timing wheel B lying
between the camshaft 4 and the magneto-drive shaft ¢, and
holds this-wheel x{whmh ~earries the- q.d pqmm fully home-on its
3pagoﬁ heamng whicﬁ is ’ﬁ.rm‘v* n%cessary iﬁ@ eﬂsmﬁ t}he :pmpe:
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working of the oil pump. Therefore, do not lose this plunger,
and do not forget to replace it when reassembling. To remove
the cam levers (¢, the bearing pin F on which they rock must
be withdrawn. To facilitate this, the outer end of the pin has
a threaded hole into which one of the crankecase bolts may be
screwed, and by gently tapping the inside face of a nut left on
the outer end of this bolt the bearing pin will come out of the
crankcase. This releases the two cam levers and a distance
washer behind them, and on no account must this washer be for-
gotten when re-assembling. Also, when re-assembling, do not drive
the bearing pin too far into the crankcase, as this will cause the
cam levers to bind. If the pads on the cam levers where they bed
on the cams show signs of wear, new levers should be fitted. The
large intermediate toothed wheel carries the oil pump compon-
ents—a brass plunger .J, and engaged in this, a small square brass
block K. When re-assembling, it is best to place the square block
in the recess in the plunger, seeing that this is as central as
possible, with the plunger in position in the timing wheel, and
the whole assembly carefully replaced in its bearing (which is
in effect the oil pump body). The pin M mounted in the erank-
case in the centre of this bearing is placed eccentric to give motion
to the pump plunger, and it will probably be necessary gradually
to rotate this large wheel when replacing it to get the pin to
register with the hole through the square block. When re-
meshing the toothed wheels, care should be taken that the various
punch marks correspond to ensure correct timing (see Fig. 67).
Camshaft replacement must be preceded by the insertion of the
decompressor mechanism H (see also Fig. 17), the tongue of which
must be above the camshaft, and during insertion the cam levers
must be raised to enable the cams to pass beneath them. Two
punch marks will be found on the camwheel, one of which coin-
cides with a corresponding mark on the main shaft pinion, and
one with a mark on the large intermediate wheel.

When replacing the timing case cover, see that the faces of
the self-aligning bearings are as square as possible, and also that
the tongue on the decompressor shaft is in a position similar
to that of the slot cut for it in the end of the shaft carried in the
timing cover. Jointing compound should be smeared on the
cover where it beds down on the timing case, old compound
used on previous assembly having been scraped off.

Removing Standard O.H.V. Engine from Frame. If any seri-
ous work is going to be done on your “ Panther’ engine, it is
always best to take the engine bodily from the frame. To do
this, take c-fT the chain case and primary chain. Now uncouple
the Cadvatee-and retard -wire, and detacli tlig thigh-
tension: tt‘é fr%rfﬁ the plug, lmllmg‘ it ”thl'hugh the Eh&hnel 4n the
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tank and coiling it out of the way round the magneto. Take off
the petrol pipe and remove the carburettor complete. The exhaust
pipe and silencer may be removed complete without parting.
The exhaust-lifter wire should now be removed. This is best done
with the engine in such a position that the exhaust valve is fully
open, grasping the outer cable just above the rocker-box and
pulling upwards until the top slotted washer comes clear away

. DISCONNECT REMOVE UPPER FRAME.
DISCONNECT CARBURETTER. BOLT. and THLMBLES
FETROL PIFE CONTROLS @% PR

=¥

REMOVE LOWER FRAME BOLT. and THIMIBLES

e e e

Fig. 68. How 1o REMOVE STANDARD O.H.V. ENGINE FROM
THE FRAME

from the long collar. By pulling off the slotted washer this long
collar may be then slid up the Bowden outer casing out of the
way, when the nipple on the end of the Bowden wire can be dis-
engaged. On 1931 engines the exhaust-valve lifter wire should
be unhooked from the lever on the rocker-box end plate. The
brake pedal should then be uncoupled from the front end of the
brake rod, after which the engine will be clear of all fittings which
are attached to it from other parts of the frame. Now remove
top and bottom main engine bolts, both of which are fitted with
split pins. These bolts each hold in place a pair of cones. Punch
the bottom pair out first. then, after turning the front wheel to
one side, allow the engine to swing forward. pivoted only on the
top engime lugs andyeones: T'hen propythe engine (upon the
ground ai [ Kniofk-ont thig_fon|pair-of conek “whdn| the”engine
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will be entirely free of the frame and can be placed on the bench
to be worked upon. On the T.T. models there are two bolts at
the top end of the engine and no cones.

After the engine has been completely removed from the frame, it
can be best replaced by putting in the top engine cones first and
swinging the engine backwards and replacing the bottom cones.
Do not forget to split-pin the bolts holding these cones in place.

Dismantling 0.H.V. Rocker-box. On models prior to 1931 it
is only necessary to undo the rocker-box cover fixing bolts and
lift off the cover, thus exposing the rockers and spindles, which
may be lifted out. On present engines two-piece rockers are used,
and to withdraw these the rocker-box end plate, complete with
exhaust valve-lifter mechanism, must be taken off and the rockers
drawn out from this side, after first removing the nuts at the
opposite end of the rocker-box. Be careful not to loose the keys
holding the nearside rockers in position.

Dismantling Shock Absorber. Onthe O.H.V. ‘ Panthers’ three
bolts hold the shock absorber and sprocket assembly to the rear
hub, and the removal of them enables the rubber buffers inside
to be taken out (see Fig. 24).

Removing Front Wheel. On the O.H.V. “Panthers,” jack up
the front wheel and then remove the cables fixed to the brake-
expander lever, and also disconnect the lower end of the speedo-
meter drive. After undoing the two axle nuts, the wheel will
then fall out of position.

Removing Rear Wheel. Disconnect the rear brake by taking
off the milled adjuster nut, undo the axle nuts, and the wheel
will drop out after first removing the secondary chain and chain
case.

Chain Repairs. Always carry a complete chain repair outfit
and some spare links. For removing chain rivets, the extractor
shown at Fig. 69 is admirably suited, and is manufactured by the
Coventry Chain Co. To use extractor, see that the point is level
with the lower surface of the nut, and open the jaws by pressing
the tommy-bar and handle towards each other, and insert the
chain so that the jaws grip the roller and the bottom of the inner
plate rests upon the shoulders of the jaw. Turn the tommy-bar
until the rivet is forced through the outer plate. Repeat the
operation on the next rivet ; the outer plates can then be removed
with the fingers and the chain connected up with the necessary
spare part.

Wheel Alignment. As stated on page 114, the rear wheel is
not mounted central in the rear forks, and if correct alignment
has been lost, it will be necessary to line up the back wheel with
the front by-means-of a-straight-edge-or-length—of eord— With
the mpghihe fon(bhe staud) dnd the roht. wheel dead [straight, a
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straight edge or stretched cord placed against the sides of both
front and back wheels, low enough to clear any parts of the engine
or other obstruction between the wheels, will show if the wheels
are in line or not, by the absence or otherwise of a gap at either
front or back of rear wheel. Adjustments with the chain adjusters
can be made accordingly. When the wheels are correctly aligned
the straight edge should touch the tyre sides at four points ;
front and back of both front and rear wheel,

When fitting or refitting a Schneider Trophy sidecar, place the
sidecar in position, leaving all attachment nuts slack. The side-
car wheel should not run parallel with the machine wheels, or

(Coventry Chain Co., Ltl.) &
Fie. 69. Smowine How 1o Usek I'ie. 70. SIDECAR ALIGNMENT

il Al 1 4 b g  RE Tt — - L] i = :
Thle O L.‘\ s UNIy h_“ﬁ‘u‘ The distance B should be § in.
River EXTRACTOR less than the distance A

there would be a tendency for the machine to constantly pull to
the left. The sidecar wheel should run in towards the machine
tin. (see Fig. 70). To align correctly, two straight edges 6 ft.
long are necessary, which should be placed on the floor, one
against the wheel rims of the machine, the other against the
wheel rims of the sidecar. Now measure the distance between
the edges immediately in front of the front wheel and at the rear
of the rear wheel ; the distance between the edges should be # in.
less at the front than at the rear. Finally retighten all nuts
securely.

The Annual Overhaul. Special pmnts to be m}ted in the- com-
plete @verhanl @are; asrfOHDWS+ NN N



136 THE BOOK OF THE P. & M.

forks, looseness of steering head, wear caused by friction of all
attached parts, econdition of enamel, fork damper.

WaEELsS., Condition of rollers or balls, truth of wheels, align-
ment, loose spokes, condition of rims, wear of tvres.

CHAINS. Excessive wear, cracked or broken rollers, joints.

EnGIiNeE. Oil leaks, compression leaks, main bearings, valves,
valve guides and tappets, overhead-valve rockers. valve springs.
valve seats and faces, cotters, condition of eylinder bore. piston.
piston rings, play in big-end and small-end bearings, timing wheels,
shafts and bearings, cams and camshaft.

GeEArs. Condition of teeth on sprockets and pinions. damaged
ball races and loose parts generally.

The examination should also include all control rods and cables.
sump filter, clutch and brake linings, ete. To sum up, evervthing
should be dismantled and readjusted, and replacements made
where necessary.

Fitting New Small-end Brush. The correct procedure is as fol-
lows: Get an old bush slightly smaller than the one which is to
he extracted and a larger one for it to fit into. An iron bolt is
then run through the connecting rod, and the two bushes placed
one on each side of the latter. By slowly tightening a nut on the
bolt with a long spanner, the bush in the connecting rod can be
gently pressed out. A new bush may be fitted in like manner,
and if a trifle large externally can be eased off with emery cloth.
See that oil grooves are provided on the new bush.

The P. & M. Four-speed Gear-box. In the event of trouble
developing in the gear-box, unless you are fairly conversant with
the operation and construction of it, it is preferable to send the
box back either to the works or to the London repair depot, for
attention. The following details are, however, given to assist
those who desire to do their own overhauling. 1t is first necessary
to remove the clutch altogether from the main shaft, and also the
smaller sprocket behind it, after which the whole of the gear-box
contents will come out with the end plate.

When re-assembling the gear-box, it is essential to time the
gear operation correctly with the striking forks on the gear
operation camshaft (marked N on the drawing, Fig. 46). Presum-
ing that the gear wheels have been properly assembled on their
respective shafts, and the striking forks (marked O, and O, on
drawing) have been replaced in position, complete with operation
shaft N, put the whole assembly into the gear-box so that each
shaft end goes into its respective bearing or ball-race. The gear
will then be complete, less end plate,

To time the gear operation correctly, turn the camshaft N by
hand t v position-that the striking fork 0;,-as seen through
the o f2Lhi BUAE Sa e e, el W11 | F o o
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as possible towards the driving sprocket end of the gear-box,
and by turning the main shaft (the shaft that carries the clutch)
round, you will make sure that the engaging dogs on the wheels
come properly into mesh and are not riding on their faces. The
correct position is found when a slight rotation of the shaft N
in either direction starts to move the fork O, away from the full
mesh position. The fork O, remains stationary in its neutral
position (that is, neither of the two lower gears is engaged)
during this process. The gear-box is now in top or fourth gear
position.

Taking the end plate, the operation wheel M is located in the
various gear positions by the spring plunger P, which must be
removed from the end plate by unscrewing cap R. Through the
hole vacated by the cap R, four dimples can be seen in the opera-
tion wheel M, which correspond to the four gear positions when
the wheel is correctly timed with the operation shaft N. Turn
this wheel by the lever S until the top gear dimple (No. 1 in the
drawing) is dead central with the hole for cap R, when the gear
end plate, complete with foot starter assembly, can be fitted to
the box, taking care to keep the foot starter lever in its topmost
position. It should slide straight into place when the ends of
the shafts have entered their respective bearings, provided that
the camshaft N has been correctly set. If the end plate will not
go right home, the cause is probably either that the camshaft
or the operation wheel has not been set exactly right, and a very
slight movement of either will enable the end plate to bed down.
Do not fry to force it down. Now fasten on the end plate by two
or three of the fixing stud nuts, and check each of the gear posi-
tions with respect to the positions of the striking forks O, and
0,, and the dimples in the operation wheel M. This can easily
be done by moving the lever & and at the same time moving the
gears round by turning the main shaft. When the lever is moved
so as to bring dimple No. 2 into the centre of the hole, the striking
fork O, should have moved so as to mesh fully the dogs on the
wheel H with those on the lay shaft nearest to wheel J. It
should be noted that, as the dogs approach full mesh, the dimple
approaches the centre of the hole, and when the dogs have just
fully meshed, the dimple should be exactly in the centre of the
hole. This holds good for every gear position.

On no account should the gear be assembled with the strik-
ing fork moving the wheels either into mesh or out again when
the corresponding dimple comes into the centre of the plunger
hole.

There is no dimple for neutral position, this coming between
dimples 9 apd . Asa best-for neutral, place the lever-§-in such

e
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is dead in the centre of the plunger hole, when the gear should
rotate freely when the rear wheel driving sprocket is lightly held
stationary.

If you have correctly timed your gear operation according to
these instructions, replace all the fixing nuts and nip up just
tight. Do not attempt to tighten the nuts up with a large key
or undue force, or you will shear them off, or tear them out of
the aluminium box. Replace spring plunger and cap. and screw
up tight. Now take out the oil level plug and fill the box through
the lid with X.L. or slightly heavier oil in summer, until the oil
runs out from the level hole. This indicates the correct level of
the lubricant, and on no account use more. Now replace the
gear-box lid and tighten down the fixing screws.

The secondary shaft chain sprocket and clutch can now be
refitted to the gear-box, and the whole assembly replaced in the
frame of the machine, taking care that it is properly bedded down
into the machined guides on the top surface of the gear-box
bracket. It is here pointed out that prior to 1926 the secondary
shaft chain sprocket is screwed on to its shaft (right-hand thread),
its lock-nut having a left-hand thread; 1926 models and later,
this sprocket is splined on to the shaft, the lock-nut having a
left-hand thread. Do not couple up the gear lever on the tank
to the gear-box until the gear-box has been bolted into the frame
with the chains on and in correct tension, otherwise re-adjustment
of the vertical connecting-rod may be necessary.

The Sturmey-Archer Three-speed Gear-box. The foregoing in-
~structions refer to the P. & M. four-speed gear; and in view of

the large number of ** Panthers” now in use with Sturmey three-

speed gears, the following will be of interest to riders of such
models. The Sturmey-Archer gear-box is so well known to motor-
cyclists that it is hardly necessary to point out that, owing to its
robust design and size, it may be termed foolproof. Provided it
is correctly and regularly lubricated and adjusted, it will give
many thousands of miles satisfactory service with a minimum of
attention. Like all modern mechanism, its life and reliability
depend on correct and regular lubrication, and one cannot too
strongly recommend riders to pay particular attention in this
respect. Use only a high-grade oil recommended by the manu-
facturers. (See page 26.)

To Dismantle, Disconnect clutch control wire, then remove the
seven end plate nuts, and gently pull off the end plate or cover.
Do not use a screwdriver or similar tool, as this will destroy the
joint and the latter will fail to retain the oil when replaced. If
the plate sticks, a few light blows with a hammer on the inner side
of the kigkstant crank wiltave the degired effoct, ~This witlexpose
the completd frifariorito yiew!| By-disconnecéing Jbhd| gparating
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arm, the low and middle gear pinions and layshaft can be with-
drawn.

When replacing the cover plate, see that the self-aligning ball-
bearings are not tilted. No forceis necessary when replacing the
cover plate. In the event of damage which calls for replaced
parts, it will be found that any first-class motor-cycle agent is
familiar with the Sturmey gear-box, and that spare parts can
always be obtained quickly from the works at Cleckheaton or
Mortimer Street, London, but in the unlikely event of a serious
breakdown or complaint, the box should be returned direct to
Messrs. Sturmey-Archer at Nottingham, or, in the case of South
of England riders, to the London Sturmey-Archer service depot
in Farringdon Road, E.C.

The following ratios are standard on O.H.V. Panther Models
50 and 60 for solo riding, and have been found the most suitable
range for all-round conditions: Top 4:5, middle 6-62, bottom 13-23.

Where required, the following close ratios can be supplied:
Top 45, middle 5-9, bottom 9-8.

In both cases these ratios are most suitable for solo work, and
when a sidecar is fitted we recommend the rider to change the
engine sprocket for one having one or two teeth less, according to
the weight and type of sidecar fitted, and the load carried.

The rear wheel sprocket, up to and including 1925 models, is
bolted direct to the hub (a transmission shock absorber being
incorporated in the clutch) and presents no difficulty in removal.
1926 models and after are fitted with a hub incorporating a shock
absorber. In this case three bolts hold the sprocket and shock
absorber assemblv to the hub, the removal of which releases the
sprocket, which can then be pulled straight off. Occasional atten-
tion should be given to these bolts to ensure that they do not
work loose.
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- Mobileil
is approved by

Phelon & Moore, Lid.

for all models of the
P. and M.

Correct grades
for your machine

OV, - - )
Super-Sports | - Mobiloil Aero“D”
(two stroke)

Other Two Strokes - Mobiloil “TT”
All models in winter Mobiloil “TT”

( 3-speed Mobilgrease
| 4-speed Engine Oil

Gearboxes -

| Always ask for

Mobiloil

VACUUM._ OIL COMPANY, LIMITED
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