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Introduction 

HE objects of this book are: to demonstrate 

the simple principles underlying the 

"Valveless" motors, and to enable the 

reader to thoroughly understand the running and 

management of the car. 

The diagrams of the engine, coupled with an 

explanation of the system, have been carefully 

compiled, and illustrations of the various parts of 

the chassis are also reproduced. 

Simplicity and absence of unnecessary mechanism 

is the keynote of the design4 throughout . . 

The Engine working on the two stroke principle 

and being entirely original in design, the following 

remarks will not be out of place , 

Numerous attempts in the past have been made 

to produce a successful two cycle engine for 

automobile work, and the variations in designs and 

principles have been remarkable. 

Notwithstanding the time and capital expended, 

these early motors suffered from certain defects, 

and it was realised by the designers of the 

" Valveless" engine triat if success was to be 

attained, it would be necessary to work on entirely 

new principles. 
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It has always been admitted that the two stPoke 

is the ideal system, and the detePmination of the 

makePs to stPike out on oPiginal lines , and to attack 

one by one, the ·eaPlieP defects , has been moPe than 

justified by the success obtained. 

To the motoPist the engine just looks a simple 

stPaightfopward piece of mechanism , in fact it has 

been more than once remaPked , that it is "too 

simple ," but it ,f hould be bome in mind, that 

simplicity is the' 1~u~· sought after featuPe by the 

motoring public , and the direct Pesult of simplicity , 

is reliability , low cost of upkeep , and freedom . 

from trouble. 

The gen.era! features of tha "Valveless " Chassis 

are :-Four-speed gear box , with shoPt shafts of laPge 

diameteP, thus preventing tonsinal stPain, and 

pPoviding easy geaP changing. 

WoPm dt>iven back axle, the famous D. 8 . & S. · 

type giving absolute silence with freedom from· 

bt>eakdown, and also a maximum Poad cleaPanc>e of 

10 inches. 

The long flat Road Springs ensure easy Piding 

over the roughest Poads. The rear springs do duty as 

radius rods and dPive the caP, and also ·take the 

driving tongue. This system has been in use fop . 

sevaral years, and when correctly designed is 

undoubtedly the best method. It forms a spring drive , 

allowing the car to be started from rest in a gentle 
T ~/L J 1.;\ 0 , 

manner, and at the same time relieving the -t-ransm1ti0n 

of. all starting shocks, and per•haps as important m, 

all, saving the tyres . 
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THE ENGI~E. 

The features of the "Valveless" Engine, are:

No valves or sleeves. 

Extreme simplicity. 

Few working parts. 

Reliability. 

Silence. 

6 only. 

Low speed pulling powers . 

The fact that the engirte is valveless and sleeveless 

with no half-time shaft , chains or gears, gives it a 

tremendous advantage over all other systems . . No 

matter how well a valve or sleeve engine may be 

made, noise , and the necessity of taking down 

and fitt in g new parts, making adjustments, etc., is 

sure to arise sooner or later ·after t he engine has 

done a certain amount of work. 
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FRONT ELEVATION OF ENGINE 

SHOWI NG 

The two cylinders with the common combustion 

chamber, -the carburettor and transfer passage 

from base chamber to cylinders, the two crank 

shafts, geared t ogether, and which revolve in opposite 

directions, the exhaust port, the sparking p lug, 

and the oil return from base chamber back to the 

o il t ank. 
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SIDE ELEVATION OF ENGINE. 

SHOWING 

The ball bearing crank shaft, the balance weigh.ts , 

the ½ compression valve , the method of keeping 

crank case air-tigh_t , together with thrust ring , and 

spring in end of crank shaft . 

These two sectional drawings and the following 

explanation clearly show the woPking of the engine. 

The engine has two vertical wateP jacketted 

cylindePs , with a combustion chamber' common to 

both, mounted on an aiP-tight crank case. It has two 

cPank shafts, each carrying a flywheel , and revolving 

in opposite directions , thus reducing engine vibration 

t o a minimum. 

These crank shafts run on ball bearings, and are 

geared together by teeth cut in their discs. 

The only woPking parts in the engine are:-

2 pistons, 2 connecting rods, and 2 crank shafts. 

The cylindePs are pPovided with 2 poPts instead 

of valves , TheiP aPe no sleeves with theiP many 

beaPing sut'faces and lubPicating difficulties. 

EvePy time the pistons ascend they compress an 

explosive charge in the cylinders, and at the same. 

time the vacuum formed in the air tight cPank case 

dPaws air past the disc ( D) through the passage (S ) 

into the cmnk case, the needle (N) being lifted by 

the disc, (D) allowing petrol to spray from the jet 

( K) into the throttle passage (PJ only (see Fig . 10); 

so that no mixture enters the crank case. 

The charge compressed in the cylinders is then 

exploded, and the. pistons are driven down until the 

poPt • (E) is uncoveped by the piston on that side, 

permitting the exploded gas to escape (see Fig. 11). 

13 



Immediately aftePwapds the poPt (1) is uncovePed, 

pePmitting the compt>essed aiP to pass from the cmnk 

case to the cylindePs, taking with it the pett>ol vapoup· 

in the tht>ottle passage (P). The mixtuPe thus 

admitted displaces the Pemains of the exploded gases, 

dt>iving them out thPough the poPt (E) which . is still 

open (see Fig . 12). 

The pistons then Pe-f;tscend, closing both poPts , 

and the cycle of opePations is Pepeated, one chaPge is 

comprnssed and exploded in the cylindet>s, while the 

next _is being pPepaPed in the cPank case and thPottle 

passage, the exploded chapge escaping and the new 

charge entePing the cylindePs evePy time the pistons 

Peach the bottom of theiP stPoke. An explosion there

fope taking place at evePy !'evolution , instead of at 

evePy second Pevolution, a_s in the 4 cycle engine . 

The fiPst chaPge is supplied ·to the cyl_indePs by 

tuPnin~ · the engine with the staPting handle in the 

usual way. AiP under' pPeSSUPe from the CPank case 

is supplied to the petPol tank at the same time. 

The tl1Pee diagPams on the following pages 

illustPate the aetion o.f the engine. 

14 
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PETROL JET 

FEED PIPE FROM 

FLOAT CHAMBER.--,----
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THE CARBURETTOR. 

The line drawing on the opposite page clearly 

shows the simple for>m of Carbur>E!ttor> used on the 

"Valveless" Engine. 

The wor>king of this Car>burettor>, adjustments, 

etc., are dealt with at some length, the reason beif"!g, 

that while it is of simple construction, the or>iginal 

woPking and pr>inciple mu;;t b3 thoPoughly understood. 

The body of the Carbur>ettor is ciast solid with the 

cylinder>s , and to this bo::ly is attached the float 

chamber with the jet supply pipe . 

The Pemaining parts of · the CarbuPettor consist 

of the jet, aiP disc, air disc guide, throttle, needle, 

spr>ing, and the gunmetal cover> with adjusting screw 

fop spring. 

The action of the CaPburettor is as follows :

When the pistons ascend, the vacuum caused in 

the cPank case and caPburettor passage lifts the air 

disc and needle off their seats. Thus when the needle 

is lifted off the jet, petrol is sucked into the passage A. 

Immediately the pistons r>each the top of their stroke 

the vacuum ceases , the air disc and needle with 

the aid of spPing B close down on the seating and jet 

Pespectively. 
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The pistons ape now tPavell ing downwar>ds and 

compPessing the air> in the aiP-ti~ht cr>ank case (the 

aiP on the upwaPd stPo ke being dpawn thr>ough the 

air> disc) . Immediately the piston uncoveps the 

caPbuPettoP poPt, the cornpPessed ail' in the cr>ank 

case r>ushes up the passage C , caPPying with it the 

petr>ol (alPeady sucked from the jet) and entePing 

the cylindePs, fopms the explosive chaPge. 

The pistons now ascend and compPession takes 

place in the oPdinaPy msnneP. 

Ther>e ape thPee adjustments irnpoPtant to this 

CaPbuPettoP, and which after> long use may PequiPe 

attention , viz:. --

(1) The needle seating . 

(2) The clear-ance between air> disc and head of needle , 

(3) Tension of spr>ing . 

The needle must always make a pepfectly sound 

seating on the jet. To make this seating it is obvious 

the head of the needle must be clear> of the ail' disc 

thus:-

•COS 
I 

OR ABOUT THE 

OF 

'_,OVND SEATINC HERE JET 
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It will be cleaPly seen if the needle head wePe 

beaPing on the aiP disc, the needle would be unable 

to seat at the jet. 

The needle can be gPound into its seating with 

gPinding paste, · 

The cleaPance between needle head and air disc 

is of the utmost importance. This cleaPance should 

be about '005 of an inch, OP about the thickness of 

'an oPdinary piece of writing paper. It cannot be too 

<JleaPly stated that this cleaPance is to be measut'ed 

afteP it has been ascertained the needle is making a 

perfect seating on its jet. 

The tension of the spPing is a simple matter, and 

the . method of adjusting same is as follows :-

Remove the screws holding the gunmetal coveP 

in position and hold down at one edge thus, when 

the adjustment is cOPPect . The opposite side 

of the cover should lift about jf. 

SHOULD LIFT 

·CORRECT 

ABOUT f THUS 

TENSION ~ 
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· As already stated, while these adjustments ape 

of a simple character , it is important they should be 

cOPrect, otherwise the running of the engine will. be 

.affected, causing loss of power ; hesitation in picking: 

up when throttle is opened ; and missfiring. 

The carburettor jet should never be removed or

disturbed in any way, unless it is necessary to Peplace 

same through breakage , etc . It is well to mention 

hePe the hole in the jet is of such a laPge size (-l/'} 

that it is impossible · for it to become choked with 

dirt. 

It 1s possible at some time or other through 

unforeseen circumstances, that some adjustments 

may be found necessary. The ·foregoing notes are

written so that the principle and theory may be 

known and understood. 

It should never, however, in . the ordinary way , 

be necessary to touch the carburettor after leaving 

the works. 

The float chamber governs the height of petrol 

and this is so arranged to be } of an inch below the 

top of the· jet. 

If at any time the Carburettor is taken to pieces. 

care should be taken to turn off the p·etrol. There is 

always the possibility of the .float flooding , thus 

increasing the height of petrol, and should this 

happen when the. needle is removed from its seating , 

petrol will flow into the crank case . 

22 

In the event at any time of petrol finding its way 

into the crank case, the engine would be difficult to 

start, owing to the mixture being too rich, but the 

petrol is easily removed by open ing the cocks 

at the bo_ttom and giving the engine a few turns . 

The float chamber- should always be kept clean 

to avoid• any possibility of flooding , and the petrol 

filteP at the sid; of chassis should · also Peceive 

occasional attention and any dirt removed. 

Care should be taken to see that the petPol supply 

to the float chamber is constant. (See page ). 

The accompanying sketch shows the form of 

throttle used on the "Valveless" Engine. 
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TUNING CARBURETTOR. 

ADJUSTING MIXTURE. 

Assuming the ·adjustments alPeady mentioned ape 

COPPect, the following is the method of tuning the 

CaPbuPettoP :-

The mixture is controlled by the shape of the 

needle, that is to say, the end of the needle that entePs 

the jet. 

No aiP adjustment is pPovided OP is necessaPy . 

When the mixtuPe is coPrect the needle will be a 

wedge shape, thus :-

EiC 13 

When starting to tune the · CarburettoP a slight 

wedge should be filed, thus: -

- _.E.l.C. ..ti.. 

It is now simply a question of filing the correct 

amount off the needle , thus controlling the amount 

of petrol passed at the jet. 

To get the corpect mixtuPe, the needle will have 

to be fitted a few times and the engine run. 

. 24 

When the mixture is correct it is possible to run 

the engine at about 200 R.P.M. with .thPottle neaPly 

closed , and the engine should fire every time and 

be pePfectly regular when the half compPession valve 

1s open. On closing the half compPession, the 

-engine will miss fipa occasionally . The firing 1s best 

noted at the final outlet pipe on silehceP. 

It is needless to say the slight missfiring mentioned 

-occurs only when the engine 1s Pun_ning light under 

no load. Directly the clutch is engaged the engine 

will pick up its load quite smoothly . 

When the half compPession is closed the 

engi~;e Pesponds i'rr\'mediately fa - the opening of the 

throttle. Should it hesitate, it is a -sign of weak 

mixture and a little should be filed off the thick end 

of wedge-

Should hesitation occur when the thPottle is 

half open, a little should be filed off the middle 

of the wedge-

or if hesitating when throttle is wide open, the end 

of the wedge should be filed slightly-

. ' ~ 

~--------------- - -tE:=3 
. -- -- ---------------

. . 

flC 17. 
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If the mixtuPe is too weak the engine will hesitate 

and not accelePate. If too Pich, foul' cycle fiPing will 

occuP, OP in otheP woPds, at every otheP revolution _ of 

the ct'ank. This richness is caused by too much . 

being filed off the needle, and if this is so, the needle 

should be scpewed i:lown a little, thus widening the 

wedge. Care must be taken to tighten the lock nut 

afteP adjusting. 

the pPessuPe being on_ly 8 to 10 1~3. to the squaPe inch. 

. r-:c 
J".o~ ail' intake to the carbuPettoP Pr! S E: S "" . . 

T ., r-? . y ... 1 a small silence!' ~+eEI-, as illustPated above . 

ThePe aPe no moving OP loose ·paPts, and this 

device requir>es no attention. 

26 

AIR-TIGHT CRANK CASE. 

The constPuction of the CPank Case and patent 

ail' tight joints ape cleaPly shpwn in the accompanying 

dmwing. 

Should at any time a bad leak develop thP.ough 

accident, etc., it should be attended to, othePwise the 

caPbumtion will vaPy. 

The cPank case can be te.sted by slowly tuPning 

the engine by hand , and if on the downwaPd stPOke 

a bad leakage is noted , .it should have attention. 
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HALF COMPRESSION VALVE. 

For> ease of star>ting a half compr>ession valve 1s 

fitted, the line dr>awing illustr>ating this device . 

The half compr>e·ss·ion "is oper>ated by a small lever>, 

working through the foot boar>d. A brass plate on the 

foot board limits the movement , the open and closed 

positions being thus:-

0 0 

CI.OSE:D .fl OPEN 

0 0 

Car>e should be taken when dPiving to note that 

the half compression is closed, and not accidentally 

left open. Should the car be dPiven with it open, the 

engine will get hot, pull badly, and the half compPession 

is liable to get damaged. 

Thel'e should always be about.},.'' cleaPance between 

the valve stems and the adjusting screw, to allow the 

· " , valve to make a tight joint on its seating. 
;'!/1--~ 
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FUEL FEED SYSTEM. 

The · petPbl tank is placed at the rear> of the 
chassis, and petPol is supplied to the caPbuPettor by 
ail' pl'eSSUl'e. 

It should be noted that the system employed is unique 
in its simplicity and absolutely positiva in action. 
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When pressure feed is fitted it is the genePal 

practice to use the exhaust gases for this work, which 

· is very a:pt to give trouble, owing to dirt choking the 

pipes , etc . In the "Valveless" Car, usin_g the base 

chamber as a pump, and clear air only going into the 

t~nk, none of the usual pressuPe-fed_ difficulties 

occur'. It is impossible fop the system to get out of 

order'.unless a pipe or non-return valve is broken. 

The supply from the bas·e chamber is always 

constant, and thePe is no need for the· troublesome 

pressuPe peJease valve, which is required when exhaust 

pPessuPe is used. 

A- laPge filler cap is provided for filling the petPol 

tank, makint the use of a funnel unne'cessary. Care 

should be taken whe'n filling up with petrol that no diPt 

-entePs the tank.- A p·Jug is pPovided at the bottom of 

tank for cleaning' purposes. It is important that the 

filler cap· on tank should be scPewed down tightly, and 

caPe must be taken ·that thePe is no leakage at the 

leather' washeP, otherwise the float chamber will not 

receive' a constant supply of petrol. 

When it is necessary to pump the pressure up 

in the tank, the operation is simplicity itself, namely: 

give the engine a: few turns , when the tank will quickly 

fill with air and petrol Peach the float chamber. 

It wili be noted no complicated piping or hand 

pump is used. A small pPessu.Pe gauge on the dash 

Pecords the air pressure in the tank, and should show 

four to five pounds to the square inch, 

30 

I FRONT GEAR ON ENGINE . . 

This front geaP is an aluminium casting caPried 

by the crank shaft. Keyed to the crank shaft is a 

sk.ew gear meshing with another skew gear on the 

transverse shaft. This shaft runs the same speed as 

th\3 engine, and drives the magneto oil pump (and 

water pump when fitted). 

This front gear requiPes no attention otheP than 

the lubrication of the skew geaPs, which is effected 

by removing° the cover' oveP the gears . A small 

quantity of lubricating oil should be pouPed in evePy 

1000 miles . 
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MAGNETO IGNITION. 

Magneto ignition is fitted to the "Valveless " CaP. 

The timing of the spark is fixed. For all-Pound 

practical use this is found to be the best arl'angement. 

The staPting of the engine .with magneto is quite an 

easy matte!', and thus the necessity for fitting the 

obsolete accumulator and c~il ignition is avoided . 

Generally speaking, it is well to bear in mind that 

"'.xcept for the simplest and most 'obvious of adjust 

ments and !'epail'.s, it is far bettel' to send the complete 

magneto to the maker's in the event of its failure from 

ar,y ca.use. Some simple adjustments however' , can 

be undertaken. 

The ca!'rying of a spaPe magneto is recommended 

with its driving disc set in the correct position . Thus, 

in the rare event of a magneto .fi:i,ilure, the spal'e 

machine could be fixed in position in a few minutes , 

and serious delay avoided . 

If the running of the engine is iPregular , although 

frequently some portion of the ignition system is the 

cause, yet it is unwise at once to suspect the magneto , 

as this is pPobably the last place where the seat of 

the trouble will be found. 

First of all, it should be clearly proved that the 

fault does not lie in the sparking plug. Too wide a 

gap at the plug points at once causes misfiPing, and 

this gap must ·not exceec;l 0·4 m ,l m. If the plug · misses. 
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continually, the simplest plan is to change it fo l" 

o.ne that is known to fire coPrectly, OP else fit a new 

one , and if this does not eff:3ct a cuPe, then the high 

tension wire from the plug to the magneto should be 

examined and tested . Should the plug and wire prove 

to be in good order, then the carbon br>ush 6 and the 

slip Ping 2 should be examined to see whet~e!' they 

are making clean contacts. If this does not disclose 

any 3ause fop misfiping , then the contact cover should 

be taken off and the platinum points carefully 

examined . 

For this porpose it is best to remove the contact 

breaker entiPely , . when the platinum points can be 

seen better, and if found to be. pitted or> dir>ty, they 

should be thoroughl y cleaned and touched up with 

ver>y fine emery, cloth, and if _necessary , with a fine· 

and preferably old smooth file. When the contact 

breaker' is in position and the aPmatuPe is !'evolved, 

the two platinum points should bPeak not mol'e than · 

0'5 m/m., and not _l ess than 0·3 m/ m. , when caused to• 

separate by the fibre _ heel bell crank level' 9 _coming 

in contact with the segment 8. Too wide a break 

gives bad restJlts, and an apparently vePy small break 

may possibly be no break at all, and cause misfiPing. 

Any ip tePPuption of the high tension circuit 

causes sparking to take place at the safety spark gap• 
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Should the investigations fail to disclose any fault, 

-and the trouble be definitely pPoved not to be 

due to caPbUPettor, or other poPtions of the engine, 

then it is advisable to retuPD the magneto to the 

makers, so that they may make a thorough test at 

their works. 

A Simms magneto 1s used, type S.U.I. When 

sending ordePs fop any spare parts, the type of machine 

fop which they are Pequired must be definitely st_ated. 

A sectional dPawing of the magneto is shewn with 

figures for reference. (Refer to booklet by Simms 

Manufacturing Co .). 

i -~--,,-, 
~l ~!t~~tt 
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The magneto should be kept clean and lubricated 

occasionally -with good thin oil. 

A mark on the flywheel indicates when the piston 

has Peached the top of the stroke. 

The spark should occur when this mark is about 

--4 inches from the vertical centre line of engine. 

Needless to say the spark occurs before the pistons 

reach the top of their stroke. 

Should the ignition be too far advanced the engine 

will have· a temc:Jenc.y to back-fire. when turning the 
. I 

startmg handle. In the event of this happening 

however, the results will not be serious, the starting· 

handle only being pulled out of the hand. There is 

only one starting jaw, and this is so set that the 

firing occurs only on the upward pull. 

If the ignition is too much Petarded, the engine 

will be sluggish, misfiring will occur, and loss of 

power result. 

With the ignition set in tbe correct position, the 

engine should have the slightest tendency to kick when 

the _ starting handle is being pulled slowly over. 
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FAN. 

The fan belt need only be sufficiently tight to• 

transmit the drive, and adjustment is provided for

by an eccentric, illustrated below. 

There is a plug in the fan boss, and this should 

be filled with oil occasionally. 
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OIL PUMP. 

The engine itself, comprising the pistons, 

~onnecting rods, big and small end bearings, and 

•CPank shafts, ape lubPicated automatically undeP 

pPessure by the Patent "Valveless" Oil Pump placed 

in front of the engine . 

The pump Peceives its oil from the tank on. the 

dash . GPeat care should be taken when filling this 

tank to see that no diPt entePs with the oil. The tank 

s hould be filled within one inch from the top of the 

.gauge glass. 

On the pump an inspection plate is µPovided, and 

when this plate is removed, the plunger (with engine 

running) can be seen moving up and down. A set 

scPew and lock nut aPe pPovided at bottom of pump 

to adjust the movement of the plunger, About ¾" 

stPoke gives good Pesults. 

It is of the utmost importance that all the oil 

pipes should be kept perfectly clea;' This applies 

stPongly to the oil supply pipe leading from tank to 

pump. Should this pipe at any time get stopped up 

with dirt, etc., it is obvious the engine lubrication will 

cease. The sight feed on dash is pPovided as a means 

of ascertaining whether the oil is in circulation or not. 
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~UCTION- STROK,E.· 
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The accompany
ing . · dt>awing 

~ J22Jr!"t' shows 
the design and 
wot>king of the 
pump. 

The pump is 
cS:t>efully timed 

and adjusted at 
the wo!'ks, and 

should not be 

altet>ed in 

way. 

A- Revolv ing Dis-
tributor. 

B-Fixed Distribute r. 
C- Plunger. 
D-Rocking Lever to 

Operate Plunger. 
E-Rocking Lever 

Roller. 
F-Driving Cam Shaft 
G-V.'orm \\'heel 

Driven by Shaft F 
H-Spring to keep A 

in position. 
J-Delive1·y from Oil .5aCTION TH~. ~ ; 0\L. PUMP SHeWING 

Box on Dash 
K-Delivery to Bear-

L-o;;°{~~II. DEL\'IE.~'< ~TROKE. 
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As long as the plunge!' is moving up and down, 

and the oil is Peacning the pump from the oil tank, 

the lubPication cannot fail , the oil being pumped at 

high pPessur>e thrnugh the r>espective oil leads, each 

wor>~ing par>t Peceiving its prnpeP lubPication. 

If at any time thPough damage, OP any other> 

reason, the pump lubPication should fail, the cat' can 

always be dr>iven horns on splash lubPication. In the 

event of this em.er>gency ·the following notes will be 

·found· useful :-To pour> oil into the cr>ank ch.amber> 

for> spl~sh lubr>ication it is ~'ecessaPy to Pemove the 

cover> on the caPbur>ettol', a nd pout' about½ pint of oil 

through the passage S shown on the dmwing. 

This oil will Pun the car fop about 10 miles. 

This splash lubPication will be found useful under' 

the following ciPcumstances . If at any tim_e the 

engine has been taken down, on the re.assembling of 

40 

same, the oil pipes from oil pump to engine will be 

empty, thus it is obvious, when the engine is staPted 

up, it will take some time fop the oil pump to fill the 

pipes , and consequently the engine will be Punning 

some time without r>eceiving oil from the pump. It 

is thePefope advisable to pouP about ½ pint of oil into 

the cpank chamber. This will Pun the engine long 

enough to allow the oil pipes to fill, and the pPoper 

lubPii:iation to come into action . 

WATER PUMP. 

The water' pump is only fitted to special oPder, the 

standar>d chassis having thePmo. syphon ciPculation. 

The pump is of the centPifugal t ype , and the 

dPawing shows its ~ constPuction . 

A cor>k is pPovided to dPain off the water at the 

lowest point when desiPed. 
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ENGINE LUBRICATION. 
DIAGRAM . 

ARRANCEMENT or LUBRICATION 

The accompanying sectional diagram is practically 
self-explanatory, showing the oil tank on the dash . 
The glass sight feed, the oil pump with its various 
oil leads, and the method of lubricating the big and 
small ends of the connecting rod . Oil is led into the 
banjos turned in the crank discs, and thence by 
centrifugal fopce to the hollow crank pins and up the 
pipe on the connecting rod to the small end. 

The oil pipe marked A is for the purpose of returning 
suPplus oil from the· crank chambe!' to the oil tank . 
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THE CHASSIS. 

The extreme simplicity , accessibility, and strength 

of the chassis are such that it is unnecessapy to deal 

m detail with this pal't of the cal". 

The illustPation of the clutch , geal' box , universal 

joints , wol"m d!'iven axle, etc., etc., show the method 

of construction, and these parts need no attention 

other than the usual cleaning and lubrication. 

It may be as well to note here that a thick lubricant 

is advised for the gear box-- a mixture of oil and grease

and for the worm a good air-cooled engine oil should 

be used. 

It may be remarked in passing that the exhaust 

silencers cannot get choked, owing to the special 

construction and large gas passages, and therefore 

they need never be taken apart . 
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SECTION THROUGH GEAR BOX LOOKING FROM REAR OF CHASSIS. 

The dr>ain plug for> emptying and cleaning the 

box will be seen in this illustr>ation. 

. .......... 



y ~D VI~ OF' C£AR BOX L loot(INC m:)M f'.RONT OF' CAR 

........... 

11()._ C,a:,JI Bal 

l.OCIONCF!lOM~r,Colll 

Note the simple · three point of the geat' box 

suspension and the thumb nut brake adjustment. 
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AB11ANCEMENT 

OF STEEl11NC CEAB 
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FRONT AXLE. 

The Timken Pollet' beaPings swivel aPm, etc. , 

aPe cleanly shown . 

The spPing clips , secuPing the spPings to the 

axle, should Peceive occasional attention, and if found 

at all loose must be immediately tightened up. This 

applies to both axles. 
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NOTES ON OILING, ETC., 

E.very 2,000 Miles. 

Inspect gear box, and if necessary fill with oil 

up to coi•rect level , namely : just touching bottom of 

shafts. 

Remove plug in rear axle casing , and fill until 

the oil is level with the filler>. 

Lubricate the steer>ing gear case with thick oil. 

Pack front wheel caps with grease and 

screw home. 

Weekly. 

Fill the following gr>ease caps once with thick 

oil and screw down. 

Clutch spigot. 

Spring shackles. 

Universal joints. 

BPeak shafts on raaP axle. 

Stearing heads (front axle). 

StaPting handle. 

L F 
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Oil Weekly. 

All brake connections . 

Change speed s liding sleeve. 

The oil tank , gear bo x and r ear axle casing should 

be carefull y c leaned out with paraffin every 5,000 

m iles, and filled up with clean o il to the correct level. 

Draw plugs are provided for these operations. 
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UNUSUAL OCCURRENCES. 

Engine Miss-firing. 

Clear a n ce between ai r disc and need le lead may 

not be correct. 

Needle may not be making sound seating at jet. 

1 gnition may be too much retarched . 

Petrol supp_Iy may be choked. 

Ign ition may be at fault. 

½ compression valve may be left open . 

Engine Hard to Start. 

Clearance between air disc and needle too great. 

Ignition to·o much retarched . 

Dirty sparking plug. 
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