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I 

A FOREWORD . 

ONE of th e mos t inte resting a ttempts of recent 

yea rs to break away from the conventional in 

m otor car desig n , to reconsider from first 

principles the \\·hole problem of s im ple and economica l· 

small-unit road tra nsport for pa ssengers arid goods, 

has, afte r exh a us tiYe study and resea rch , both in the· 

Drawing Of-lice a nd ,i\·o rkshop, been placed before 

the publ-ic at home and O ve rsea s in the form of th e 

T roja n Car. Amo ngst its host of remarkable simplici- · 

iies, its horizon ta l two-stroke Engine, it s · ' ,i\ .onder 

Spring·s ," its in genious Epicyclic Gea r and its unique 

ca pacity for operat ing satis factoril y on solid ty res arc 

now \\·ell kno,,·n to most people. 

The Trojan is not j(1st a smal l edition o f a larg-e 

car; it is not merely a n endeavour to ob tain the effect s 

pro~luced by large-car mechan ism solely by a g raduated 

redu cti o n of sizes, the cutting of weig hts a nd dim en­

sions, a nd littl e else-a tin:, Yehiclc ,,·hich in reality is 

neither more no r less th an a pocket editi on o f the rea l 

thing. 

The designer of the T roja n has tack led hi s problem 

from a n enti rely fresh point o f vie,,·. ln hi s cndea,·ou r 

to p rod uce a simpl e vehicl e \Yhich should ca rry the 

norma l quota o f passengers at rat ional speeds for the 

minimum possible cost, he has not regarded it as ;, 

necess ity that he should think along th e lin es to ,1·hi ch 

car desig ners have limited themselves for quite a num­

ber of yea rs pas t. 

. \ part fr om such im·entio As, as , shall we say, balloon 

tyres a nd fro nt-,Y hee l brakes, motor ca r des ign has 

been practically stagnant for a numbe r of yea rs, 

d c,·clopment s imply ta king place o n such lines as 

increased eng ine speed, li g hter ,,·eights a nd fin er cut 

d imensions, as well as, o f course, the normal progress 

in th e matter of line a nd con tour ,,·hi ch fash ion pro­

gressively dictates. The Trojan is new from beginning 

to end, and, to those la rge numbers o f users who ha Yc 

properly a ppreciated what has been a t the back of the 

des ig ner's mind, it s r .:i dica l departure from conventiona l 

lines has pro,·ecl to be o ne of the greatest attractions. 

The compi lat io n o f th is present " Servi ce Manual" 

has been prompted by the circum stance o f the Troj a n's 

un com ·entiona lity; it is intended to indicate hy a num­

ber o f simple illustrations, and by desc riptions in 

perfect ly plain la nguage, the mechanical ;1 nd ma inten­

ance differences which thi s ad va nced lin e of des ig n has 

in volved. A perusal o f its pages by those who ma y, 

from ti me to time , ha ve to render T rojan se rvice , 

,,·hether as enthusia sti c amateurs or ma intenance 

expe rts, sho uld serve at once to indicate the simple 

nature of the principal units, the entire abse nce of 

complications, a nd the numerous in stances of the 

almost uncanny ingenuity ,,·hi ch characterise the 

desig-n. Thi s present publ icat ion is not in an y way 

-ix . 
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inte nded to supplant the small In st ruction Book which 

is issued to the ordinary user w ith each ca r. 

The Trojan makes a spec ia l ap pea l to many 

thousands who have waited fo r the appea rance of :i. 

car of this kind before da ring to become the possessor 

of '' something to get abo ut on. ' ' Such users , a s a 

rule, will show li ttle inclination to know more of the 

anatomical de ta ils of th e machine than they will of 

their la wn mower, their sewing machine or their tele­

phone rece iver-a nd they will be quite rig ht! In the 

ha nds o f the g eneral user, the machine should fun ction 

with no mo re specific care than is indica ted on the 

ordinary Garage M aintenance Card. Beyond that, 

in th e rare event of trouble a ri s ing, or of a replace­

m ent part being required in the usual course of wear 

.and tea r, the service ma n is, as a rul e, called in, 

.althoug h, as has been said, the enthusias tic amateur 

x. 

or owner who so desires can, with the aid of the 

present publication, deal with m ost of the ordinary 

happen ings which may be expected in the course of 
tho usands of mil es of running . 

It is well to remember, therefore, that the o rdinary 

troubles that beset the ave rage owner of the conven­

tiona l pocket-edition light car, are not to be a ntici­

pated on the T rojan . To tackle the ordinary ma m­

tenance work of a T rojan o n lines which have. 

been cons idered satisfactory for the normal type of 

car, may not be the easiest way to go about the work 

of keeping the Trojan in order-the problems to be 

met with a re genera lly simpler, and they are more 

easily cured. It is the purpose of this book to set 

out those problems, a nd to indicate the simplest way 

of dealing with them . 
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PART 
GENERAL DESCRIPTION OF THE DESIGN. 

THE ENGINE. 

1. Th e four-cylinder engine works on the t,Yo­
stroke principle and is valveless. It has only seven 
separately moving parts, as compared with any ordin­
ary four-cylind er four-stroke eng·ine, which may have 
from twenty-six to forty-three ! The whole of the 
seven moving parts can be withdrawn from the engine 
in one unit. 

The absence of poppet YalYcs and their t;1ppets, 
renders the engine practically silent. The exceptional 
power given out at low speeds ma kes the Trojan an 
ideal top-gc;ir vehicle, both on hill s and in traffic. 

D ecarbonising troubles, carbonisation and foul plugs 
are eliminated. 

Engine lubrication anxieties do not exist, for the 
mere running of the engine is proof th at there is 
petrol, and, consequently, oil mixed with it. (Art. 4oa.) 

The system of lubrication, as explaind later, enables 
the inexperienced user to obtain maximum econom v 
of oil. ' 

The distribution of gases makes the engine remark­
ably light on petrol compared with ordinary " two­
strokes," and even compared with four-stroke engines 
running on light throttle, as is usually th e case on the 
road. 

CYCLE OF OPERATIONS. 

2.-Figs. :2, 3 and 4 represent a vertical section 
through one pair of cylinders, and Fig. r represents 
a vertical transverse section through the inlet ports, 
i.e., through A.A. in Fig'. 2 . 

The Trojan engine contains two distinct and separ­
ate crankcases. The right hand cylinders share a 
common combustion chamber, and the left hand 
cylinders are similarly connected. 

Trojan Service NI anital- Cycle of Operation~ 

I. 

3. Before considering the cycle of operations proper, 
it w ill be helpful to realise how the explos ive mixture 
of air and petrol passes from the carburettor into the 
cylinders. Th e pistons act as a pump. In r eceding 
from the crankcase they crea te therein a partial 
vacuum, until the skirt of the lower piston uncove rs the 
inlet port, which opens up communication bet,,· een 
the carbLn-e ttor and the crankcase. 

4- The space in the crankcase is thus filled " ·ith an 
explosive mixture draw n from the carburettor, which 
mixture, on the re turn of the pistons, becomes com­
pressed, and is dri ven through the transfer port as 
it becomes unco ve red by the head of the upper piston. 

5. Thi s compression in th e crankcase, and transfer 
of the new charge into the combustion chambe r, is 
effected in every complete revolution of the crank, 
i.e . , in t,,·o strokes of the pistons. On the other side 
of the pistons, namely, the side remote from the c rank­
case, the processes of charging, compression, ex­
plosion and exhaust are effected. As the Trojan engine, 
being a two-stroke, has an ex plosion occurring in 
every two strokes of the pistons, it will be obvious that 
one stroke cannot be devoted to each of the processes, 
as is the case with the four-stroke engine. In two­
stroke engines, two operations are dealt with in each 
stroke; in one, th e charging and compressing, in the 
other, the exploding and exhausting·. 

6. In order to folio,'" STROEE r (CH.4-RGING 
.LI N D COM PRESSING), let us assume that the pistons 
are at the limit of their travel away from the combus­
tion hea d, and that the upper piston has uncovered 
the transfer port. The mixture already in the crank­
case, as explained above, is admitted into the upper 
cylinder, and passing through the communication port 
into the lower cylinder, fills both. The pistons, in 
travelling towards the combustion head until they reach 
their opposite limit, compress the mixture. 

One 
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T -rojr111 Sen•ice Nlanuo l 

T wo 

TRANSFER PASSAGES 

INLET PORTS. 

SECTION THROUGH AA . 

Fi~ . 2. J. Ca rburetted a ir enterin ~ 
vacuo us cra nkcase 

IV Compr ession ~omplete, 
spark explodes the charge 

Fi~. 3. JI. Compressed e,.:"p los i,·e 
mixture in crankcase 
abou t to enter cy linder 
through tra n sfer po1·t. 

V. Explosion comp lete , 
burnt gases escapi ng 
through exhaust port. 
The new charge is ahout 
to enter .-rnd take the 
p lace of the burnt gases. 

Fig . 4. III. Transfer from crankcase 
to cyJinders complete, 
and compression in 
cylinders about to com ~ 
mence. 

VI. III. Repeats. 

INLET PIPE 
INLET PORT 

A 

Fig.2 

TRANSFER PORT 

H 

Fig.~EXHAUST PORT 

Fig.4 
ART. 2 -12 
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7. On ST l? O I\-E :! (!:.\'PLOD/ NG .-1.\"D EX­
H .4. USTI1V G), ig nition occurs when the pistons are 
approximately at their nea rest point to the cvlinder 
head, ex ploding the mi xture and dri,·ing th e pistons 
a way from the head , un t il, nea r the o utwa rd limit o r 
their travel, the exha us t port is uncove red by th e 
hea d of th e lower ris ton, whi ch a llows th e burnt gases 
to escape to the s ile nce r (Fig. _, ). · 

Thi s comple tes " the cycle of operat ions." The 
tra ns fer port agai n opening immed ia tely afterwards; 
allows the new charge to enter, dri vi ng before it any 
remaining burnt mixture , and expelling it before th e 
e xha ust and transfer po rt s close again fo r th e new 
cycle. 

8 . If ·th e read er will fo llo,,· the l~oman numerals in 
seq uence , in F igs . 2, :, a nd 4, he ,,·ill be abl e to 
trace the passage o r a " s ingle charge of gas " through 
the eng ine. 

9 . .-\ carefu l studv o f these d iag ra ms will' sho,,· 
th at the bottom or '' exhaust piston · · always moves 
in advance of the top or " inlet pi s to n '' ; in this prin ­
c iple li es one of the most impor ta nt features of the 
eng ine. 

10. In an o rdin a ry si ngle-p iston , t,Yo-stroke eng ine, 
th e three ports are controlled by the movement of one 
piston. The ex ha us t port mus t, o f necess ity, open 
before th e transfer port, as in F ig. :, , and, conse­
quently , it must close afte r the t ra ns fe r port on the 
compress ion stroke. The result is tha t the , inertia of 
t he exhaust gases in the exhaust pipe , te nds to lea,·e 
a partial yac uum in th e cy linder; or , a lte rnatively , if 
the ex haust port is opened later, that is, barely enoug h 
to rcli e ,·e the cylinde r pressure, a blast o f exhaust 
g as takes place through the t ran s re r port into the 
crankcase. 

1 1. F ig. 3, hLrn·eye1·, illu strates how, in th is duplex 
eng ine, the exha us t port opens well before the transfer 
port, a nd F ig. 4 shows how it closes before the trans­
fer port. BrieAy, the advance movement of th e exh·aust 
piston, compa red \\·ith the inle t piston, enables the 
exhaust port to be opened early a nd closed early, as 
show n by t he curY ed arrow in Fig. 4; the transfer 
port opens la te a nd closes late, as shown by th e curved 
arrow in Fig. 3, and the inle t port opens ea rly a nd 
closes ea rly , as shown by the curved · arrow in Fig. 2. 

1 2 . Anothe r disadvantage uf the s ing le-piston , two­
stroke engine , is the tendency for a large perce ntage 
of th e new charge to pass s traight ac ross the piston a nd 
ou t of the ex ha ust port befo re the latter is closed, and 
bdore compress ion is commenced. In the Trojan 
eng in e, the incoming cha rge te nds to dri ve the 
burnt gases before it a lo ng the length o f the 
cy li nder, instead of across th e cy linder. Some 
o f th e ne\\· cha rge undoubtedly passes thro ug h 
th e communica tmg hole H (F ig. 3), but, as 
it cont inues to dri ve th e burnt gases before it , o nly 
a very small pe rcentage of th e new charge escapes 
fro m th e exhaust unused. The quality of the charge 
in the inle t cy linder is far superio r i:o that in the 
exhaust cylinder , a nd, as the plug is in thi s cylinder, 
th e possib ility of misfiring on li g ht th rottle is much 
less lik ely to occur. The inferior mixture in the 
exhaust cylinder , in most cases, could not be fired with 
a spa rking plug, but is fired by the combined action of 
th e explosion Aa me rushing th rough H, and the heat 
of comp ress ion produced by th e explosion wh ich has 
take n pl ace in the inlet cy linder. This arrangement, 
th en, not on ly makes the eng ine particularly effici en t, 
but a lso enables it to be run on very li g ht throttle 
,,·it:hout mi s firin g. Furthe rmore, the eddy c urrents 
produced by the d iffe renti a l movement of the pistons, 
causi ng the gases to osc ill a te through the hole H , 
ma inta in turbulence a nd increase the Ye locit:v of 
propagation of Aa me. , 

Three 
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I 
D Fig.7. Vertical Section thro'Crankcase Parltfton at C.D. 

Fi g. 5. Hori3onta/ ,Section thro' Crankcase at A.B. 

j 

Fi~ 6 Verl1cal Sectt0n thro· Crankcase ar E.F. 

Four 

Fig.9. Direction of 01/ flow ,n Ftg.6. 

- B 

Oil Sump 

Fig.8.Section thro ·Crank Chamber at G.H. 
er 01! Pocket at J.K. 

Art. ·16-25 



/ 

OBJECT OF FLAME EXTINGUISHER GAUZES. 

13. If flame extinguisher gauzes ,,·ere not fitted, 
and the mixture were very poor, combustion would be 
slow. The lingering flame of ignition would then fire 
the incoming charge during transfer, pass down the 
transfer passage, and fire the contents of the crank 
chamber. This is known as a " base fire." As the 
piston recedes from the crank chamber, the smoky 
exploded charg·e would blow out through the car­
burettor. This is more likely to occur on light throttle. 
The gauzes, placed as they are, cool and extinguish 
the lingering flame, and are themselves cooled by the 
new charge passing through them. 

14. _If, howeve r, the engine were continuously run 
o,n a starved mixture, the flam e continually play ing 
against the gauzes would carbonise th e oil on them, 
and des troy their function. 

r5 . It is, therefore, false economy to drive on 
such a poor mixture, quite apart from the fact 
that the petrol so used would fire too slowly to be 
effective in driving out the piston. 

LUBRICATION SYSTEM. 

1 6. Oil is supplied to the sump in the first instance 
by the petroil system, but in a new form, which 
effectually removes the old standing objection, namely, 
that of imperfect oil circulation. The oil is contained 
in the same tank as the petrol, the correct proportion 
of half a pint of oil to two g·allons of petrol being· 
ensured by a simple measuring device. (Art. 4oa.) 
After passing throug·h the carburettor, whence it issues 
in the form of a fine spray, the oil is carried along the 
inlet pipe, and passes ,vith the explosive mixture into 
each side of the crankcase alternately as the respective 
inlet ports are opened. The pe trol takes the form 
of a gas as it vaporises at a low temperature, and 
allows the oil to fall into the sump of each crank­
case. From here the oil is circulated, without the use 

Trojan Se-rvice 1Vlanu(ll-Lubricat ion System 

of separately operated pumps and valves, through 
two almost independent circulatory systems :-(a) 
The " figure ' 8 ' system," in which the oil 
1s circulated from the crank chamber sumps to 
the outside main bearings, then to the big ends 
or crank pins, from which it is thrown on to 
the cylinder and crank chamber walls back to the 
sumps. Fig. 9 indica tes the direction of flow in the 
form of a figure 8.-(b) The central bearing system, 
in w hich oil is taken from the outside ends of the main 
bearings to the central main bearing, thence to the 
big ends and back to the sumps. 

17. Tl--1£ FJc;UJ?_E 8 Sl'STEM: Figs. 6 and 8 
represent vertical sections through the crankcase of 
engines previous to No . 5,000, while Figs. 1 o and 
r r ;i,pply to engin es su bsequent to No. 5,000. 

18. The holes R and R I in Figs. 6 and JO, and the 
oil pockets P a nd T in Fig·. 6, arc shown, for clea rness, 
under the crankshaft bearings, i. e., they are brought 
into th e plane of the paper. The true positions of 
these parts are shown in Figs. 8 and 5. 

19. In Figs. 6 and I o the under sides of the 
approaching· pistons arc producing press ure in the 
crank chamber L (see also Fig. 8). At the same time, 
the receding pis tons in chamber M are producing 
suction, or a partial vacuum; when the holes S and R 
are in coincidence, this suction is communicated to the 
oil sump of the chamber L, through the hollow crank­
shaft (see \\··inclow in Fig. 8). 

20. Oil which has gravitated into the little oil sump I 
is subjected, from above, to th e pressure in L, and, 
from below, to the suction in M ; it therefore rushes 
in the direction of the arrows to th e hollow crankshaft. 
It lubricates th e main bearing while passing through 
the holes R and S, and centrifugal force carries it 
clown the drilled web of the crankshaft to the big 
encl bearing, from which it is thrown on to the walls 
of the cylinder and crank chamber. 

Fiv e 
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co ndensa tion 
climates . 

of pet rol cold eng 111es 111 cold 2 1. It " ·ill be noted that s ince the ho les in S 1 a nd R , 
in the other ma in bea rin g a rc remote fro m one a not her 
th e o il 11 011· on thi s s ide is momentarily arrested. 

22 . \ Vhen the cra nk sha ft has rotated throug h ha lf 
a re volution, the reYe rse act io n takes place , \· iz., the 
pressure 111 M a nd th e 

25. Figs. 5 and ;- exp la in th e lubrication of centra l 
bea ring a nd b ig ends ; the suction in M is com­
municated thro ugh the ho ll m ,· c ra nks haf t, a nd thro ug h 

the hole U to th e pipe \ ' 

suc tion 111 L cause a 
ru sh of oil and a ir fro m 
the chamber M to the le ft 
ma in bearing ·a nd b ig encl . 
For each st roke th e ten­
dency is for a ll the oil to 
be dri ven from the o ne 
s ide to th e other,_ so that, 
fo r each revolution, th e 
passage of th e o il cl c­
cri bes a ' ' fig ure 8,' ' as 
indica ted in Fig. 9 . 

23. The o il.i s quiescent 
in th e bottoms of th e sed i­
ment-coll ec ting sumps in 
F igs. 6 a nd 10, and th e 
co iled spring Y prevents . 
the passage o f par ticles, 
\\·hich mig ht stop up the 
o il passages . 

2 + Fig. 1 1· s ho\\·s ho\\· 
th e sump for t he left c rank 
chamber is in co mmuni ca­
tion with the r igh t ma in 
bea ring, and vi ce versa ; it 
a lso shows ho w these 
sumps arc jacketed \,· ith 
exhaust gases to preve nt the 

Six 

Engine Lubrication System ( Hot Fdot) 
( Subsequent to Engine N~ 5000) 

,-----::: -

( V I 

~ -'-~~-Jj 
I R lf 
I 

' ..,,'_// - -2 

Fig.10. 
Vertical Section lhro ·Crank Chamber. 

~ haust In let . 

OilSump ? • _ , ,·•lf-TxhaustJacket _ Fig . II. 
~~ Hon3on!al Section thro· z.z. 

~Exhaust Outlet 
0 - . 

a nd the co mmunicat ing a ir 
\·cssel. Af te r ha lf a reYO­
lutio n L beco mes ,·acuo us, 
and thi s ,·acuum aga in 
sucks at \ . ; as th e two 

strokes bcha,·c like a 

doubl e-ac ting pump, a 

conti nuo us \·acuum in th e 
air Yesse l is p rod uced . 

This vacuous a ir Yessc l 
is in communication ,vith 
two a nnula r groo,·es \i\ . 

and :\., at th e ends o f th e 
ma in bearing s , a nd sucks 
th e o il ("·hi ch is feel by th e 
" figure 8 " system a nd 
rapid!:, fl o\,·s o ut\n1 rd s 
alo ng these beari ngs) back 
to the cen t re b·caring, and 
thence to th e big ends, as 
al ready ex plained ; a t the 
sa me time loss of o il from 
the end s o f these ma in 
bearings is preve nted. 

.\'OTE. - Th c descrip­
tion iii thi s a rticle applies 

· to eng ines bo th b efore 
and afte r No. 5,000. 
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CARBURETTOR. 

26. Fig. 12 rep1·esents the construction of the car­
burettor; this is spread out diag ramma tically , in order 
to bring the esse nt ial features a ll into the plane o f 
the pape r ; Fig. 13 is a true pla n \'i e\\·, showing the 
correct disposition of the parts. 

The petrol from the tank enters the filte r sump 
through a copper pipe, and then passes throug·h th e 
needle valve into the flo a t chamber. \ ,\Then the petrol 
reaches the level as shown by the dotted line, the 
buoyancy of the float closes the needle valve . From 
the float chamber the petrol passes through th e hole M 
to the main jet control, which is a subm erged jet 
directly operated by the mixture leve r. From here 
the petrol can flow to the ca rburettor je t through th e 
hole N, or to the compensa ting jet throug h th e hole P , 
depending upon whether the throttle is open o r closed. 

\Vhen the throttl e is wide open, the suct ion on th e 
carburettor jet is considerable, a nd the proportion of 
petrol to air increases as the suction increases , i.e ., 
if the jet s ize were set to give a correct mixture at low 
engine speeds, then at hig h engine speeds the in­
creased amount of air would ta ke more than a similarlv 
increased amount of petrol, and the mi xture would b~ 
too rich. This behaviour, which is referred to later 
(Arts . 3 11, 3 16 and 32 1), as ex hibiting "ma in jet 
characteristi'c , " wou ld be una vo idable if the compen­
sating jet did not exist, or if it -ca me accidentally 
choked. · · ; 

27. The increased suct ion on the ca rburettor jet at 
hig h engine speeds is prevented from taking too much 
pe trol by the provision, in th e compensating jet, of an 
orifice of th e right s ize, which nl lows air to pass with 
the petrol to th e carburettor jet when the suction is con­
siderable. This a ir enters the float chamber through 
the mud excluder up the float standard, down round 
the tubular extension of the slow-running screw, 
through the ·compensating jet to the carburettor jet . 

Eigl,t 

SLOW RUNNING. 
28. \ \Then the throttle is nea rly shu t, the suction 

on the carburettor jet is negligible, but that on the 
by-pass passage is great, a nd petrol and a ir pass-as a 
rich mixture-up through the very small hole in the 
slow-running scr_ew to the engine s ide of the throttle, 
\\·here they _ are diluted to form a correct mixture by the 
air passing the nea rly closed throttle. 

" PICK UP." 
29. A carburet tor may give the correct mi xture for 

slow runnin g· and also for fast running, but, neve r­
theless, m ay give a bad ''pick up" beca use , when the 
throttle is suddenly opened, the ca rburettor setting is 
right on ly for moderate and high speeds, whereas the 
engine is actually running slowly . \iVith the Trojan 
carburettor, w hen the engine is running slowly, with 
the throttle nearly shut, there is petrol above the com­
pensating jet up to the level of the slow running tube. 
\iVhen the throttle is suddenly opened, this petrol 
momenta rily plugs the compensating jet, and so pre­
ve nts air from passing and mixing with (thus reducing 
th e mixture strength of) the petrol sucked from the 
carburettor jet. 

30. This momenta ry plugging· of the compe nsating 
jet allows the engine to accelera te, after which the com­
pensating jet will supply a ir in the proportion requ ired. 

Conversely , when the throttle is suddenly closed 
the mixture is momenta rily impoverished, until the a ,r 
above th e compensating jet is replaced by petrol. 

3 r . The priming capacity chamber represented on 
the left o f the Figs. 12 a nd 13 ta kes no pa rt in carbura­
tion, so its desc ription is dealt with und er priming· 
(Art. 47). 

THE PETROL COCK. 
32. The pet rol cock as fitted to cars previous to 

No. 5,000 is represen ted in Figs. 14-20. At first sig ht, 
this appears to be a complicated piece of mechanism, 
but it is simple for the number of functions it has: 
to perform. 
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T-r ojrni Se rvice M 1.mu.al-'J.'h e Pet rol Coch 

JJ • Besides cont rolling th e supply of petrol to the 
carburcUor a nd 71.•ithh olcl ing w ater and dirt , it suppli es 
a measured qu a ntity of petrol f or priming purposes , 
reta in s a ga llon o f petrol f o·r ·reserve purposes, a nd 
a lso preve nts 1111dissolvcd oil from passing to the ca r­
buretto r. 

34. Fig. 17 represents th e plug in the "off '' 
pos itio n, in which position petrol m ay enter the 
priming capacity t h roug h either the m a in supply 
syphon o r th e rese rve stand pipe, the di splaced a ir 
l~~ ing able to esca pe th roug h the air ve nt shown 111 

I· 1g . 15. 

P RIMI NG (CARS PREVIOUS TO 5,000) . 
35. On turning the pe trol control ha ndle to th e 

left , Fig. 18 , the m easured qu a nti ty o f pe trol fl ows 
from the priming capacity to the primer, it s place being 
taken by air ente ring th roug h th e a ir ve nt, a pipe which 
extends rig ht up to the ta nk fille r opening. It " ·ill be 
seen tha t, in orde r to supply mo re petrol to the 
primer , the petrol control handle must be returned 
each time to th e " off " position for a coupl e of 
seconds, to enable the priming capacity to refill. 

RESERVE PETROL. 
36. "\iVhen the pe t rol control ha ndle is in the "on" 

positio n , Fig. 19 , pe t rol from the ta nk ca n pass 
throug h the fin e ga uze a nd th e ma in supply sy phon, 
to th e ca rburettor float cha mber. If this main supply 
sy phon were to cons is t of an ordinary open-ended 
s ta nd-pipe, the petrol supply \\·ould not be cut off 
suddenl y as the level sank belO\\' th e top o f the pipe, 
bec,ause pe trol would splash into the top o f the pipe, 
g iving· a n intermittent supply fo r perhaps· ten miles , 
a nd caus in g· the driver to suspect ig nitio·n trouble; 
choked petrol pipe , e tc. 

37. Th e pa tented sy phon top, h0\1·ever, a llows the 
petrol to syphon over for some t ime af te r th e level 
has sunk below the top of th e pipe , because the fin e 
wire gauze wet ted w ith petrol a lso acts as a t ube 
impervious to a ir. As th e .petrol ]eye] sinks, the pa rti al 

T c11 

vac uum ins ide the s);phon break s th e petrol film ro und 
the gauze, s ucks a ir th ro ug h the g auze, immedi ately 
destroy ing t he sy phon ac ti o n a nd suddenly shutting 
off the petrol in a ma nner \\'hi ch leaves no do ub t in 
the dri ve r· s mind . 

38. "\,\Then t he petrol supply thus ceases, the d r iY er 
should at once turn the petro l cont rol ha ndle in a 
clock\\·ise directi on, Fig . 20, a nd, if th e clutch is left 
in engagement, fi r ing \1·ill recomm ence in a fe\Y 
seconds. P etrol is no\1· supplied th roug h th e rese rve 
stan d-pipe, F ig. 16, :rnd the left ha nd end o f the plug , 
Fig. 14. The ta nk should be repleni shed at th e fir s t 
opportunity. 

39. It \\'ill now be apparent tha t , as t he successful 
ac ti on of thi s d ev ice is dependent upo n the wet ted 
g a uze being impen ·ious to a ir, a punctured g a uze o r 
defective binding , Fi g. r 5, will bring· about: th e in te r­
mittent firin g troubles a ssociated with a n ordinary 
open sta nd-pipe. 

UNDI SSOLV E D OIL. 
40 . If the rese rve sta nd-pi pe \\·e re flu sh \Yith t he 

bottom of the tank , no t only \1·oulcl water a nd g ri t te nd 
to g ravitate into thi s pipe, in the eve nt of th e gau ze 
filte r becoming defective, but, on replenishing th e ta nk 
with petrol a nd oil, some o f th e oil \\·ould set tle . un­
d_issolved; if , thep , the control ha ndle \\'e re turned to 
" rese rve ," t hi s o il would fill th e fl oat chamber a nd 
cause t rouble. The proj ecting reserve sta nd-pipe 
effectua lly eliminates thi s source of trouble . 

M IXIN C TH E O IL VdTH TH E P ETROL. 
40a. Ca re should be ta ke n to ensure th a t the o il 

is properly mixed with th e petrol ; \\· ithout thi s p re­
cautio n there is -a cla nger th a t th e oil, w hi ch is heavier 
th an th e petro l, w ill fa ll st ra ig ht to the bottom of the 
tank, a nd will not mi x. Thi s is li able to happen under 
the fo l10\1·ing c irc um stclnces :-

(n) "\Vhen a n empty tank is refill ed by firs t pu t t ing 
in the \\· hole propo rtion of o il , a nd then following 
with th e s ix or seven ga llons of pe t rol. 
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(h) Constantly travelling on good level roads. 
(c) Careful dri ving (pa rticula rly in cold weathe r) . 

It w ill be noti ced that a ll t he co nditi ons above 
na med minimize the " wash " at the bottom of th e 
tank. 

To ensure good mixing :-
i. The oil m ay be mixed w ith the pe trol in 

another vessel before being added to the tank. 
ii. The half-pin t of oil in the petroil measuring 

funn el may have petrol aclclecl to cove r the crossbar, 
the two then being thoroughly stirred before th e oil 
is a llowed to leave the funn el. 

llt. If the o il is kept in bulk, it m ay be rendered 
miscible by thinning it clown with one-tenth of its 
volume of pe trol, a nd mi xi ng thoroughly . 

Precautions are unnecessary under the fo llowing 
c ircumstances :-

i. If no more than two gallons of petrol a nd the 
half-pint of o il a re aclcl ecl to the tank at one time, 
because if the addition is m ade to a fa irly empty 
tank the actio n of th e car w ill produce adeq uate 
" wash ," while if the tank is fairly full when more 
petrol is added, sufficient oil wi ll a lready be di ssolved 
therein. 

ii. lf the tank is fitted w ith a mix ing baffle 
(tanks so fitted a re marked with the lette r " B " on 
the left encl) , w hich is the case w ith all cars 
delivered on a nd after December 11 th, 1 925 . 

41. Fig. 2 r represents a s impl er ty pe of petrol 
cock fitt ed to cars after 5,000. These cars have a 
foot-operated pump for priming, hence the cock is 
simplified by the exclusion of priming devices. In 
F ig . 2 1 , the plug is represented in the "on" position; 
moving the pet rol con trol handle through a rig ht angle 
turns the petrol " off," and a further movement of a 
right angle puts the left hand or "reserve" stand­
pipe in communication with the float cha mber, as 
previously described in Art. 36. Art. 40 ex pla in s 
how grit, water and undi ssolved oil a re retained. 

T welve 

PRIMER AND PRIMING PUMP. 

PRIMER (CARS P REVIOUS TO 5,000). 

42 . Fig. 22 shows a sectional elevation of the 
p1:imer, and F ig. 23 a n o utside view and sectional plan 
with the tra nsfer covers on the eng ine. T he primer is 
a n intermedia te receiver between the priming portion 
of the petrol cock and the eng ine transfer ports. It 
has three du ties to perform :-

i. To distribute the priming charge equa lly to 
each half of the engine. 

ii. T o retain th e priming charge until the engine 
is rotated. 

111. To act as a safety device to prevent petroI 
from flO\\·ing in to the eng ine while t he car is stand­
ing, as the result of ta mpering with the petrol co ntrol 
ha ndle, o r of a leaky petrol cock. 

4:l · The fir s t of these duties is e ffected by providing 
the lower part of the prim er with a dividing wall. The 
second because the petrol can only be drawn from 
the primer in to the engine by the sucking action of 
the rotated engine, a nd the third, because, w hen the 
eng ine is stationa ry, should the petrol cock be leak­
ing, petrol fills the primer and then fl ows throug h an 
overflow pipe on to the ground, thus prohibiting a ny 
petrol from flowing clown the pipe into the engine 
itself. 

PRIMING PUMP. 

-1+ Cars s ubsequent to No. 5,000 a re fitt ed with a 
foot-operated priming pump, wh ich draws a m easurecl 
quantity of petrol from the carburettor float cha mber, 
and delivers it, with a quantity of air, right into the 
engine combustion chambers. 

F ig. 24 represents the pump. The downward move­
ment of the plunger is effected by the foot, and the 
sp ring 01 ]97, thus com pressed, gives the return or 
suction s troke. 
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45. The pump has a dclin:ry va in, D, a nd a suct ion 
valve S. Du ring the s uction s troke, the Ya h·e D 
is · sucked 011 to its seat, or closes \d1ilc S lift s , allO\\·­
ing petrol and a ir from the p riming ca pacity chamber 
to en ter the barre l of the pump. 

46. vVhen the plunger is cl cpressccl S closes , a nd 
the retro! a nd a ir- a rc dcli\·c recl clo\\·n th e passage A, up 
past the va lve D, through the hole B, and dmn1 th e 
passage C, into the pipe \d1ich eventually bifurc,ites, 
one branch leading into each cy linder head past a 
non-re turn \·,il vc ~ . 

l'Rl M ING CAPAC ITY C H AlVIBER. 

-1,· U nder ordin a ry circum sta nces the petrol leYc l 
in this cha mber is as rep resented by th e cl otted line 
in F ig-. 25; hence it may be said t hat thi s cha mb t·r con ­
tains a " measured q ua ntity " or dose of pe t rol. \i\ihen 
th e pump draws on this cha mber the petrol contained 
therein passes up the tube T first and is fo llo wed by 
a ir which passes th ro ug h the large passage L. More 
petrol slowly pe rcolates through the small hole H, 
a nd re-establi shes the " measured qu a ntity " of petrol. 

48 . If a driver primes and pulls (i. e. , operates the 
eng ine sta rtin g lever) a lte rnately, a full dose of petrol 
is pumped each time, but, if he g ives n couple of 
sfrokes of th e pump in rapid succession, th e suction of 
the pump takes a ir through T so much more readily 
tha n th e petrol flo ws th roug h the sma ll hole H, that a 
couple of strokes in quick succession \\·i ll deliver but 
littl e more pet rol tha n one stroke. There is , there­
fore, li ttle chance of the engine becoming overdosed, 
wh ile the quantity o f air delivered may actually get 
this close of petrol into th e cylinder hea ds i11ore e ffectu­
ally. 

CYLINDER HEAD PRIMING VALVE. 

49. The construction · of this is clea rly represented 
in F ig. 26. The nu ts 01 :iSg, a nd the drilled studs 
o 1 :l95, se rve to retain the \\·ater jacket cove r 0.J02. 
Th e countersunk faces of these nu ts squeeze a: •·lead 
washer o 1 :igo, o n to the th read of the stud , in 'order 

Fourtre n 

to prc\·ent wate r from creeping from the water jacket , 
along the outside o f the stud a nd back th rough the 
centre in to the combustion chamber, ,\·here the presence 
of very lit t le water will render engine star tin g cliflicult. 

50. The cap nut o 1 50, a nd the va lve body o 1 :l94, 
ca n be 1-emovcd , if necessary, for cleaning purposes, 
" ·i t·hout disturbing th e wate r-j acket joint . 

:\TOi\I ISING TH E PETROL. 
5 1. The fact that the dose of petrol is pumped 

first (Art. 47), . and is fo l1 0 \1·cd by a cons ide rabl e· 
\·olumc o f air, tends to atom ise or blast the petrol 
into sp ray , thi.1s favouring the conditions for explosion 
and reduc ing the likelihood o f li q uid petrol coll ect ing· 
in the com bu stion chamber. 

During the suction stroke the petrol · is a to misecl 
int o the pump, and during the deli ve ry stroke liquid 
petrol tend s to cling to the surtaces a nd in the co rners 
of the passages , and does not precede the a ir rig ht 
from the capacity chamber to the combustion head. 

52. An air vent PV, F ig. 24, is provided to pre­
vent a vacuum from being formed under the pump 
plun ger. lf the underside of the plunger were not 
kept at atmosphe ri c .pressure, a nd a hot engine were 
allO\Yed to stan d and cool slowly, the a ir in the com­
bustion chambe rs \Yould contract, caus ing a partial 
vacuum in th e pump barrel. This vacuum would be 
tra nsmitted to the priming capacity chambe r, a nd as 
th e contraction \1·ottld : take place slo\\" ly, the small 
hole H woul d be able to ma inta in the petrol level, 
and, hence, a large q uantity of petrol mig ht be drawn 
into th e combustion cha mbers. 

51· The t ube vent TV, F ig . 25, is insuffi c ient by 
itseif to p revent petrol from being sucked over by the 
Yacuum, and, th erefo re, the nir \·ent · PV is a very 
necessary p ro\·is ion. 

54. IMPORT.4NT.-It 1s imperative tha t the 
pump spring should be strong enough to return th e 
plunger r ig h t to th e top of its traYel, and uncover the 
vent P V. 

- - ----
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ENGINE STARTER. 
.D· ·vvhen the start ing lever is moved through an 

angle of a bo ut 60 degrees, the sta rte r radius arm 
A r r r, Figs . 27 , 28 and 29, mO\·es through nearly t\\· ice 
thi s angle. 

The radius arm can move freely over an extension 
of the eng ine cas ting sho,,·n on th e 1·ight of Fig. 28, 
a nd carries the pawl A r 12. The main sta rter bracket 
020 r, is secu red to the eng·i ne casting by means of 
six screws; it serves to re tain the radius arm in 
position as well as to hold the pawl out of engage­
ment ,,·hen in the " home '' position. 

56. The di sta nce piece 0214 is thicker than th e pawl 
operator plate 0203, \\·hich fi ts freely over it, ,Nh il e 
02 r 5 is a washer or ring w hich retains the pawl opera­
tor plate in pos ition. The latter is purposely curved or 
buckled before assembly, so that it has a slig ht fric­
t ional resistance to rotation by rubbing against 02 r 5 
and 0201. The ratchet disc 0217-which also carri es 
t he dynamo pulley-is keyed to th e c ranksh aft. 

ACTION OF PAWL OP ERATOR PLATE. 
:i i· vVhen th e radius a rm is rotated it car ri es the 

pawl with it, a nd th e pin in the latter moves to the encl 
of a slot in the ope rator plate; hence the operator 
plate rotates a lso , but, o,Ying to its slig ht friction a l 
resistance to rotation, it does not move un til the pin 
reaches the end of the slot. 

Reference to Fig. 27 \\·ill show th a t, if the rad ius 
a rm is moved in a clock wise direction, the movement 
o f the pin to t he e1id of the slot li fts the pawl, tendi ng 
to make it engage with the ratchet disc. If, howeyer , 
~he radius arm is moved counterclockwise, the pawl 
1s held out of engagem ent. 

58. It w ill be seen tha t, when the starting leve r is 
being pulled u p, the pawl engag·es and the cra nkshaft 
is rotated_, but, wh(le the leve r is be ing placed '' home,'' 
the pawl 1s held out of engagement, and a si lent return 
o f the starting lever results. 

s Sixteen 

59. It may be mentioned that the m oment th e 
engine fires, the ratche t. knocks the pawl outwards , 
which a d va nces the pawl opera to r plate, which, in 
turn, hold s the pawl o ut of engagement. 

60. Fig. 28 is not a true proj ection from Fig. 27, 
as each is drawn so a s to g ive as much information 
as poss ible. If the sta rting leve r is not pushed right 
' ' home," or if it subsequently works up, the pawl is 
not held out of eng·agement by the pa \\·\ lifter at th e 
end o f 020 1, a nd the leaf spring 022 4 causes the 
pawl to touch the revolving ratchet, g iving a bell-like 
wa rning to the drive r th a t t he spa rk is reta rd ed (see 
,\r t. 84) . 

EPICYCLIC GEARBOX. 
6 1. Thi s is car ri ed o n the gearbox sha ft , th e inne1· 

end of which is carried on a self-align ing ball bearing 
held in the flywheel boss, the o uter end being carried 
o n the ball bea ring between the reduction gear pinion 
a nd the transmission brake drum . 

FLEXIBLE COUPLING. 
62. A fl ex ible coupling be twee n the gearbox a nd 

the e ng ine is effected throug h the radial spira l springs; 
t9ese springs for m a unive rsal joint as well as a very 
effic ient fl ex ible coupling, which preven ts a ll shocks 
~ro m the eng ine being tra nsmitted to the gea rs. 

The _springs are purposely made just s trong enough 
fo r their work under reasonable use and abuse, but if 
subj ected to \"cry rough treatment the springs will 
stre tch, a nd ought to be renewed as soon as con­
,·en ient; th us a buffer is p rov ided for rough treatment, 
a nd conseq uent da mag·e can be rect ifi ed easi ly , cheaply 
a nd whe n convenient, which \\"Ould not be t he case if 

\ the flexi ble coupling were strong enoug h to cause g ear 
tee th o r o ther pa rts to fa il first. 

CHANGE SPEED GEAR CONTROL. 
(Figs . 30 and 31. ) 

63. As the to p gea r is capable of dea ling with a ll 
ordinary conditions, only · one emergency low gear is 
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provided, and this is low enough to enable the car to 
climb any hill o n which the road wheels can obtain a 
grip. 

64 . The fact Lhat th e low a nd reve rse gears are no t 
clutch-controlled in the orthodox manner may be in­
convenient at first to an ex perienced driver of other 
ca rs, but the advantages of being able to go backwards 
a nd for wards on the change speed lever only, when 
manceuvring, without using the brake , outweigh the 
clutch-control objection. 

65. The operati on o f th e low a nd reverse s peed 
bands will be understood by inspecting the simple 
mechanism. 

The mechanism for operating the top speed is shown 
in Figs. JO a nd J 1, and consists of a goose-neck lever, 
f ulcrumed free! y at th e bottom end to the change 
speed lever shaft, the movement of the top end being 
limited by the two stops A and B ; it carries a rock­
ing lever pinned to it a t K. The top end of the rock­
ing lever is connected to the clutch pedal, a nd the 
bottom end to the trunnion fork leve r which operates 
the top-speed cone, and thu s engages the top speed. 

The moveme nt of the rocking lever is limited by 
three sto ps : D, wh ich acts on th e clutch lever, and 
R a nd Q, a c ting on th e trunnion fork lever. The 
manner of attaching the clutch spring to the rocl~ing 
lever is shown in the diagrams. 

ENGAGING TOP SPEED (USING THE CLUTCH 
PEDAL) . 

66. The de pression of th e clutch peda l moves th e 
top end of the rocking lever forw a rd, and, as the 
bottom end cannot move backward owing to the stop 
Q, the middle point K has to move forward; this 
carries the g·oosc-neck leve r up to the stop B, a t the 
same time ex tending the clutch spring. 

The change speed leve r is moved into the top-speed 
gate, behind the goose-neck leve r, a nd holds the goose­
neck lever against the stop B; the centre of the rock­
ing lever is thus held in the forward pos ition. 

Eig hteen 

C?n allowing the clutch pedal to rise, the clutch 
spnng pulls th e top end of the rocking lever backward 
and the bo t tom end forward, the forward movement 
of th e bottom pulls the trunnion fork leve r up to 
the stop R a nd engages th e top speed. 

\Vhile th E! speed leve r is in the top-speed a-a te the 
depression or raising of the clutch pedal m~ve~ the 
trunnion fork leve r to th e s tops Q or R respectively . 

E:'\JGAGING TOP SPEED (W ITHO UT USING THE 
CLUTCH PEDAL). 

67. The cha nge speed leve r is moved into th e top 
speed gate; it has to push the g·oose-neck lever in front 
of it up to the stop B. This requires force, as the 
move m ent ex tends the clutch spring. This movement 
ca rries the point K forward positively. 

If it were not for the clutch spring, the top end of 
the rocking lever would go rig ht forward, and the 
pedal wo uld depress itself; the clutch s pring, how­
eve r, checks thi s movement, a nd the bottom end of 
the rocking lever moves forward, and, moving the 
trunnion fork leve r towards R, engages the top speed. 

68. The fac t that th e clutch leve rs can on ly ride 
up the surface of the top-speed cone during relative 
ro tat ion o f these pa rts renders sudden engagement 
impossible, pro vided the spring is properly adjusted. 

69. If, for in sta nce, the cha nge-speed lever is forced 
sudde nly into the top-speed gate without '' declutch­
ing, '' the trunnion lever moves only part of its travel 
towards R, when the clutch spring extends, and the 
clutch pedal depresses slightly of its own accord, rising 
again as the trunnion lever completes the engagement 
of the top speed. 

It will be seen, therefore, that it is not possible by 
either means to engage the top speed sufficiently sud­
denly to enda nger the transmission. 
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CLUTCH PEDAL DISENGA GEMENT OF LOv\' 
GEAR. 

70. Jf the clutch pedal is depressed when driving 
in low gear, the change-speed lever is released a nd 
springs into neutral. The top end of the goose-neck 
leve r, Fig. 30 , is sha ped -so as to disengage the pawl 
V, when in low gear, a nd so prevents the eng ine 
from continuing its clriYe when the clutch pedal is 
depressec). 

For this reason, a lso, the lever cannot be made 
to hold itself in low gear when the clutch pedal is 
depressed . 

SPRINGS. 

, 1. The great amo un t of energy which has to be 
stored up in the springs necessita tes a la rge a mount 
of the hig hes t quality steel; the springs a re conse­
quently heavy compared with those of most small cars, 
with the result that in spite of the large defl ection, 
the re is a good factor of safety. The system of 
riveting, apart from being necessary for this type 
of suspens ion, avo ids the centre bolt ri g ht through 
the centre of all the plates , which is a great source of 
weakness. 

72 . To absorb the shocks associated with the use of 
solid ty res , the springs have to be very fl ex ible ; 
it is impossible to desig n a simple spring to suit both 
heavy and lig ht loads; the addition of extra passengers 
or luggage, farther back than. the standard design 
permits, may, therefore, cause trouble through the 
back springs coming clown' on the buffer stops. 

73. The rea r axle is very lig ht, thoug h strong , 
,,-hich fact enables the wheels to follow the irreg ulari­
ties of th e road s urface; the side position of the chain 
dri ve, the absence of a diffe rentia l, and the great di s­
tance apart o f the springs, brings the inertia forces, as 
well as the weight of the ca r, very close to the support­
ing wheels , a nd t he re is no mass of m etal in the centre 
of the axle, i.e., in the weakest place. 

T wen.l,y 

74. The ,,-ic!th apart of the s prings, combined with 
the rip·id attachment to th e axles , makes th e car verv 
stable~ and g ives it a high rolling period in spite C:t 
the low bouncing period _: cond itions ,,-hich a re found 
elsewhere in combination only on the most expensive 
ca rs. 

75. Th e absence of the differential not on ly makes 
the car hold the road much better, but it prevents it 
from skidding round in g rease , a 1i d makes it possible 
to go throug h fairly deep sno,,- a nd over soft grass. 

DESCRIPTION OF E LECTRICAL EQU IPMENT. 
IGNITION. 

76. The D elco-Remy system, ,,-hich is well known 
for its simplicity :-ind reliability, is emplo:ved; the main 
essen ti a ls comprise :-

r. A ba ttery . 

2. An induction co il. 

3. A combined distributor a nd circuit-breaker. 

77. Current is supplied from a s ix-volt battery to 
one encl of the prima ry windi ng o f the coil (see Fig. 
59). From t he other end a lead is taken to the in su­
lated s ide of t he circuit-breaker. \ i\lhen the " platinum 
points " of the circuit-breaker are in contact, 
the circuit to the battery is complete because the 
non-insulated terminal on the circuit-breaker 
is earthed to the frame, a nd the other encl of the 
batte ry is a lso earthed. The " platinum points " are 
continually making a nd breaking thi s circuit as the 
engine rotates . \ Vhen contact is made, the current 
passing through the primary w inding of the coil 
causes the coil to become -e nergised . \i\Then the 
contact is broken, a high tension voltage is induced 
in t he secondary winding, which di scharges across 
the gap of the s pa rking plug. The ,di st ributor seg­
ment takes this di scharge to the plug in the cylinder 
,Yhich is in the firing position. 

78. A length of resis tance wire is fitted on the 
top of the co il; should the s \\'itch be left accidentally 
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Fig.32 
in the " on '' position \\·hen the contacts of the 
circu it-breaker arc together, this coi l becom es hot:, and 
limi ts the amount of current flowing through the 
prirnary coil, thus preventing it from being burnt out. 

DYNAMO. 

79. The dynamo, which · is of the current con­
trolled type, has three brushes, t,vo main, and a th ird 
,vhich not on ly acts as a current regulator, but is 
also capable · of adjustment, whereby the output is 
increased or decreased accord ing to requirements. 
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Fig.33 

CUT-OUT AND AMMETER. 

So. As the dynamo starts to rotate, current 1s 
generated 111 the armature, _wh ich energises the 
dynamo fields and b_uilds up the a rmatu re voltage. 
The automatic cut-out has a shunt co il w hich is 
connected to the dy,~amo, and w hen the dynamo volt­
age reaches eight volts, the current flO\\ ·in•g in this 
coil magnetises the iron core sufficiently to attract 
an iron plate, normally held away from it by the 
action of a spring. '\i\Then attracted in this manner 
the plate causes two contacts to press together, corn-
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pleting the mam circuit between the dynamo and 
battery . Current then begins to tlo\\' from the 
dynamo to the batte ry , pass ing through a series 
coil in the cut-out. This gives additional attractive 
force to the iron core of the cut-out, ensuring that 
the circuit is maintained under all conditions, except 
when the speed of the dynamo drops to that point 
which gives a balance between the voltage at the 
terminals of the dynamo and that at the terminals 
of the batte rv. vVhen this occurs cunent ceases to 
flow in the ~cries co il o f th e cut-out, rel easing the 
iron pla te a nd breaking the ma in circuit be tween the 
dynamo and battery. In this way the battery is pre­
vented from discha rging thr9ugh the dynamo ,Yhen 
the latter is not charg ing. 

GENERAL. 

81. The ca r has been· particularly designe:1 for an 
earth return system, and the earth connections are 
all electrically efficient. By adopting this system 
the wiring is much simplified a nd can be better 
insulated. 

82. In order to get at the S\\'itchboard connec­
tions th e cover ca n be removed, when all the terminals 
and ends of wires are immediately visible and 
accessible. 

ADVANCE AND RETARD. 

83. Fig. :i2 shows th e distributor in the advanced 
position, the position in which it is held by the starter 
pawl when the starting lever is right down. '\i\7hen 
the starter pawl is moved away by operating the 
starting le_v;e r, the spring 0188 retards th e spark 
by rotating the whole dis tributor casing backwards 
through about 18 degrees, causing the spa rk to occur 
in the cylinder when the crank is about dead centre. 
On returning the starting lever to the down or 
" home " position, the starter pawl re-advances the 
spark. 

84. Should the starting lever not be pushed right 
home, the starter p ,nd is not held free from the ratchet 

T wen/,y-two 

disc 01 27 by th e pa\\·l lifter at the encl of 0201 (Figs. 
27-29), and a bell-like noi se result s, \\'hich ca lls the 
driver 's attention to the fa ct that the spark is retarded. 

85. Although it is custo mary \\'ith most ca rs 
to retard th e spark \\·hen the engine is inclined to 
knock on hills, with the Trojan the spark should be 
kept fully a dva nced, and the mi xture enri ched. 

ANTI-REVERSING DEVICE. 

86. Ordinary t\\·o-stroke engines are liable to run 
backwards , but THE TROJAN ENGINE CANNOT 
R UN BACKV/ARDS. Fig. 33 shows how reversing 
and back-firing a re prevented. The full lines show the 
pos ition of the circuit-breaker cam a nd the high-tension 
distributor segment at the moment th e spark occurs, 
\\'hen these parts are rotating· forwards, -i . e., in a 
clockwise direction. The spa rk occurs when the points 
J a nd K a re separated, i.e., "break" contact. The 
clotted lines show the positions when these parts are 
rotating bacl,\\'a rds. 

8,. Fig·. :n sho\\'S how th e spark is taken to th e 
sparking plug while running forwa rds, and the dotted 
lines show how it is ca rried to ea rth immedia tely any 
reversal sets in. 

PREVENT ION OF "BACK-FIRES." 

88. A "back-fire," properly speaking, is the sudden 
reversal of the engine, due to th e spark occurring too 
ea rly for the engine speed. It can be caused in three 

i. '\'\ "hen th e engine is cranked slow-ly by ' 'lf~nd 
with th e spark advanced. This is ensured .aga inst 
by the usua l spark-retarding arrangements. , 

ii . Although the spark may be reta rded, if the 
engine is rotated until "make" occurs, i.e., K 
touches J, a nd then the engine is allowed to move 
back on compression till " break " occurs in the 
backward direction (the position indicated by the 
dotted lines in Fig . 33), then th e spark takes place 



at about 40 degrees adva nce, which, but for the anti­
reve rsing device, woi.ild result in a back-fire. 

111. vVith m a ny engines (using coil ig nition) back­
fires may be caused s till more frequently by the 
second " m ake " and " b reak." For example, the 
eng ine may be cranked rapidly past the first contact 
w ithout firing th e charge in the corresponding 
cy linde r, th e ine r t ia of th e fl ywheel carries nea rly 
ove r the nex t compression, \\·hen it bounces on the 
compress ion, causing the " break " to occur with 

Trojan Service Manual-R epai-rs a11d fldjustm ents 

abo ut 40 degrees adva nce , as indica ted by the dotted 
lines, and, if thi s cy linde r fires, th e re is a violent 
reversa l. The anti-reve rsing device again earths the 
spark, a nd saves a back-fire . The same effec t may 
be caused by the combin ation of slow c ranking and 
a feebl e ex plosion not quite powerful enough to carry 
over th e next com press ion. 

Man y drivers wi ll be unfamiliar with the causes of 
back-fires desc ribed in ii. and iii. 

T we 11 ty-1 h rec 
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PART II. 
REPAIRS AND ADJUSTMENTS 

CHAPTER I. 
THE ENGINE. 

IJECARBONISING. 

101. The layer o f carbon depos it va ri es with the 
richness of the mi xture ; continuous running with a 
mix ture richer than norm a l increases , w hile a poo rer 
mixture than normal decreases th e deposit. The oxi­
di s ing fl a me of a poo r mixture burns any carbon 
deposit not in close contact with th e meta l walls. As 
the engine runs quite effic iently with thi s thin layer of 
carbon, it should n ever be n ecessary to decarb onise, 
beca use the process is constantly taking place during 
dri ving, if the carburettor is in proper adjustment. 

REMOVING THE ENGINE FROM CAR. 
102. As it is important to replace the engine in 

exactly the same position, it is advisable, befor e 
attempting to remove it, to mark the engine bea rer 
tube on each side of the water jacket clip. 

103 . Remove th e seat-supporting beam, dy na mo, 
starte r shaft, various pipe connections and six holding­
down bolts. The , 4 fl ex ible coupling springs will 
also h ave to be removed, and to do this, fir s t of all 
remove the inside screws and th en in turn hold up 
each plate with a tomm y bar ,1·hile each outside screw 
is removed. (Fig. 34.) Do not remove the four 
bolts securing th e fl ywheel to the crank shaft. 

, 04 . Remove th e a luminium distributo r housing 
0182, the spa rk adva nce rod A 186, the oi l filte1· in spec­
tion cover or 346, if one is fitted, a nd lower the 
exhaust box one inch. The silencer need not be 
di s turbed nor the exhaust pipe flange or 45 detached. 
Slide the eng ine to the left to free it from the gearbox 
shaft, a nd backwards to free it from the inlet pipe 
before lifting. 

Twe11tJ-/011r 

--===== Fig.'.3 l 

ERECTING ENGINE I N CAR. 

ro5. \i\Then the gea rbo x is in pos ition, bolt the 
engine down securely in th e old position to th e marks 
mentioned in Art. 102. Assemble , in the ·reverse order 
to tha t of dismantling , the exhau s t box , distributor 
housing, fl ex ible coupling springs (se rvice tool No. 
A377), pipe connection s , etc . Fill the radiator. 

106. Before starting th e eng· ine, add one ounce 
(the oil-squirt hold s ½oz.) of oil to each side, through 
the plug holes 0168 in the top of each crank chamber. 
Replace the plugs, and ascerta in that there is no oil 
leakage_ a nywhere w hen th e engine is running. 

10 7. Check ignition timing (Arts. 151-159) and 
oscillation of distributo r (Art. 83). 

108. If the eng ine in qu estion has been di sma ntl ed, 
and has not been t ested, run the ca r with o ne seat-box 
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0 122 

A 

SECTION IN PLAN OF ONEOFTHE CYLINDER S 

Fig. 36 

T w e11/y -s1x: 

All6 
Al96 
A 245 

Assen1bly o f Oil Pipes and Elbows 
,, Spring Drive Plate 
., Lubricatin~ Pipes 

0101 
0102 
0106 

(Com plete wi th Cni ons) 
Engine Casting 
Water J acket Cover 

0111 E~~ine F~~t 
Jointing 

0113 Cranks haft 
0114 Cylinder Plug 
0115 Water Jacket Cover Cap 
0116 Crankshaft Bearing R.H. 
011 8 ., 11 Centre 
0119 Cover for Transfer Ports 
0120 Inlet Pipe in Cylinder 
0121 ,, Nut 
0122 ,, Rubber Ring 
0123 " ,, Cup \Vashe r 
0124 Flywheel 
0127 Crankshaft Plug (Hole in Cen tre) 
0128 Crank Pin ,, (B lank ) 
0129 Oil Hole Plug 
0130 Connecting Rod 
0131 Big End Bearing 
0132 Gudgeon Pin 
0133 ,, ,, Lockin~ Screw 
0135 Pis ton Ring 
013(, Water Jacket Drain Tap 
0137 Gudgeon Pin Locking Was her 
0138 } . . Brass 
O138A Piston Rmg Stop Steel 
0149 J ointing for Exhaus t Pipe Flange 
0140 Piston 
0141 Container fo r Flame Extin ~u isher 
0142 Gauze " ,, 
0145 Exhaust Pipe Flange 
0188 Jointing for Transfer Ports 
0149 Studs for Water Jacket Cover 
0150 Nuts ,, ,, ,, 
0151 Crankshaft . Bearing Peg 
0152 Connecting Rod Bolt ¾" B.S.F. 
0153 ,, 11 ., ¼" B.S.F. 
0154 Slotted Nut for Con. Roel ¼" B.S.F. 
0155 Split Pin ,, ,, ,, ,(:/' Dia. 1" lon Q 
0157 Copper Asbestos WashPr 
0158 Peg for Con . Roel Bearing -,'.(' Dia. 
0168 Plug for Oil Pocket ½" Gas 
0169 " ,, ,, ,, 3fs' ' Gas 
0175 Balance Weight on F lywh eel 
0176 Bolt ¾" B.S.F. 3 y. " Long 
0178 '' i ,," B.S.F. 3 i1

,;" , , 

0181 Jointing for Crankcase 
0185 ,, ,, Oil Pipe Elbows 
0419 Stud ¼" B.S.F. l ½" Lon g 
0457 Set Screw 2 B.A. Y, " Long 
0477 Stud ¾" B.S.F. 4 ½ " Long 
0478 Stud ,":, " B.S.F. 1 : ,\" Long 
0480 Bolt ¼" B.S.F. j)" Long 
0491 N ut ¼" B.S.F. (Standard) 
0492 ·" 
0493 ,. >," ,, ,, 
0527 Slotted Nut }," B.S.F. 
0529 Bolt ¾" B.S .F. 
0533 Split Pin ..'/ ' Dia. 1" Long 
0822 Peg 1/," Dia. ¾" Long 
0833 Union 



out, a nd in spect occasionally for loca l heating. Make 
several short run s a t inte rval s before a ttempting a 
journey, and before testing its power on a steep hill . 

Fig . 37 Fig . .-8 

DISMANTLI NG THE ENGINE. 

wg. i. Place the eng ine head downwards on a 
s ui table cradle. (Fig. 37.) (Service tool No. A372.) 

ii. Remove the Ay"·heel, then the locating screw 
0327, from the ratchet di sc; withdraw the disc (servi ce 
tool No. A371), and then remove the s ix cheese­
headed scre\\·s 02 18, and the starting gear. 

Trojan Service .1lan11al-E11gi11e 

111. Take off th e eig hteen ¼" flange nuts, the eight 
¼" nuts, a nd the two ii" nuts between the cy linder 
barrels. 

iv. T ap the eng ine foot with a mallet to break 
the joint, and lift off. 

v. Lift out the crankshaft with bearings, con­
rods and pistons, as one uni t , bearing in mind that 
the piston s w ill contain o il. (F ig. 37.) 

vi. If a piston has seized in the cylinder, it may 
be necessary to remove the corresponding con-rods 
before lif t ing the crankshaft, and if the piston will 
not withdraw, the cylinder will have to be re-ground. 
(In this case the cy linder casting should be returned 
to the m anufacturers w ith the piston sti ll in the 
ba r rel.) 

vii . If the piston on ly is scored, it can be cleaned 
up \\·ith a fine fi le, but if the cy lin der is badly 
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scored, lapping is not much use, and, unless it is 
re-ground, the p iston is li kely to se ize aga in in the 
same place. 

v111. N umber the pistons, con-rods a nd big encl 
" brasses " to fac ilita te re-assembly in their res pec­
tive pos itions . This is most importanL 

1x. Do not rcmoYe 
the rings from the 
pistons unless absol u tely 
necessa ry . Removing 
and replacing rings must 
be clo ne with g reat ca re, 
\\·ith th e aid o f three 
thin s trips of sheet ti n, 
about 1" wide, sli pped 
bet\\·ecn th e piston a nd 
th e r ing. (Vig. 38. ) 

x. The oil pij~es 
should be removed, a nd, 
together with the oi l 

ill!!~~~~~:c,■~, .-;.;,~ passages in the engin e 

Fig. 40 
Art. III.-V. 

foot and in the c ra nk­
shaft, be \\·a shed ou t 
(A rt. 118). Petrol shou ld 
then be squir ted in to th e 
passages, with th e proper 
outlets closed to ensure 
that there are no lea k­
ages o r superfluous out­
lets; e .g . , petrol squirted 

in the crankshaft at A (Fi g . 10) ca n escape at B, 
C, D a nd S; close three o f these at o nce , and sec 
if it escapes a t t he fo urth, and so on till each has 
been tested ; then close a ll fo ur to see that it does 
not escape at E or else,\·hc re. 

11 0. ff _t!RXT.\TC. The cy linder plugs 0 114 a re 
provided to fa cilitate moulding a nd mach ining, th ey 
are screwed tightly into position with cement, a nd 
should not be remoycd for any purpose. 

T wc 11/ y-cigl,/ , 

FITTI N G BIG-EN D BEARJ.IGS. 

, 1 r. i. Us ing one half o f the con-rod as a 
gauge, hold the two ha lf "brasses" toge ther in the 
ha nd , a nd sec that they fit into the h ;i lf-circlc o f the 
co n- rod. (F ig. 29.) 

CAUTI ON. If too much m etal has been removed 
from these shoulders, it mus t be made up by solderin g 
on brass st rips o r shims; o n no account must th e con­
rod halves be "let together" or fil ed in a ny way, 
neither must th e ''brasses'' be rendered tig h t by bein g· 
backed up with non-conducting paper or even me tallic 
foil packing·. 

ii. Jf much whi te metal has to be removed, the 
"brasses" should be trued up in a chuck, and bored 
a few thousa ndths less than th e di nmeter o f the 
cra nk pin. 

111. Scrape th e \Yh ite metal to suit the crank pin 
in the u sual way, by cla mping the "brasses " on the 
c ra nk pin w ith the con-rod, to ma rk the hig h places. 

Bolt up tig htly to test the fin al fit, which must be 
free w hen oiled, not sticky enough to suppo rt the 
weig ht of th e con-rod a nd piston s at rig ht angles. 
(Use c ran k s haft clamp service tool No. A375 .) 
All the preliminary bolting a nd unbolt ing should be 
done wit h the old bolts, and then new bolts fitted. 

1v . Mnke o il grooves a nd cha mfers, as in Figs. 
43-46. (Serv ice tool No. A376.) 

v. Place the cylinde r cnsting head downwards , 
and use t he machined crank cha mber face as a 
surface plate . Vlith the pi stons a nd con-rod s 
assembled to the crank pin, place the crankshaft 
in its ma in bearings , with the pi stons up\Yards (not 
in the cylinder bores). \ N ith a squa re, placed on 
the m achined casting face , sec tha t the pi ston skirts 
are squa re w ith it . (Fig-. 40 .) 

vi. See that th e centres of the g udgeon pin s in 
both the inlet a nd exhaust cylinders are 2¾" apart, 
i. e. , that there is a ¼" para llel space between the 
pi s ton skirts. (Fig. 4 1.) 
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Fig. 41 

vii. Ca refully arrange the piston rings with regard 
to their stops, and lower the pistons into their 
respective cylinders; this will shO\v whether the 
centres of the pistons come opposite the centre of 
the crank pin, o r w hether the con-rod is constrained 
sideways. 

1 12. It may be necessa ry to set (or bend) the con­
rods slightly to obtain these conditions, if the re­
metalling has not been carried out with sufficient 
accuracy. 

r 13. I M PORTANT. The bol ts o 152 a nd 0153 are 
of special steel, and must not be replaced by mild 
steel bolts. When locking up the bolts, do not risk 
using old splif pin s in such vital places. In the 
assembled engine the heads o f the bolts should be 
uppermost. If old "brasses " have been re-metalled, it 

Tr uj11 11. Service ivfanual-Main B eari11 gs 

is important to see tha t they fit the con-rod halves , 
a nd have no t ,,·cuped out of their true semi-circul a r 
sha pe . They cannot be m ade to fit by packin g . 

F o r re-assembling the engine see Art. r 18. 

FITTING MAIN BEARINGS. 

1.14. i. Support the cylinder casting with the 
water-jacket cover downwards, arrange the 
" brasses " in position, the flywheel-encl " brasses," 
with their square edges outwards, flush w ith the 
casting, and put the eng ine foot casting in position, 
as determined by the two locating pegs, to ascertain 
that the " brasses " all fit when the ten main bolts 
are tig hte ned up . This is mos t importa nt, as it 
ensures a n oil-tight joint, and ma intains the crank­
chamber compression. A slight oil leakage at the 
flange may cause lubrica tion trouble. (See Caution, 
Art. rII, i.) 

ii. Previous to the usua l scraping to suit the 
crankshaft, a special r½" di a meter piloted reamer 
(service tool No. A378) should be put through. 

111. Failing the special reamer, the starter side 
ma in bearing should be accurately trued up in a 
lathe, a nd bo red to suit the crankshaft di a meter 
(from dead size to one-thousa ndth la rger). Ease 
this bearing by sc ra ping until it can be pushed on 
the crankshaft. 

1 v. Assemble all the main-bearing " brasses '' 
and the crankshaft, with con-rods removed, in the 
main engine castings , then di smantle , and remove 
the hard o r high places by scraping·, repeating the 
operation until the oiled crankshaft can be rotated 
by hand without the _aid of the flywhe el or tools, 
when the bolts are t1g·htened on to a dry ·paper 
joint 0 181. 

v. In sert the oi l holes a nd grooves, as i;1 Figs. 
47-58. _ The importa nce o f working accurately to 
these dra,1·ings is obvious, because, if the holes are 

Twent:)1- 11i11_e 



I 

Tr ojan Service .\I an11al-E11gine 

out of place , they "·ill not reg·is te r with the corre­
sponding holes in the eng ine casting. Similarly, the 
circumferenti a l grooves, if cut the wrong distance 
from the end s of the " brasses," will not register 
with the holes in th e crankshaft, or, if not accurate 
in length, they will impair the oil circul ation, as 
their actio n, when the eng ine is running, is similar 
to the valves of a pump. (See Arts. 16-25.) 

115. If the sp ira l oil-ways are ma de too lo ng, o r 
the spira l is completed, the oil will leak out or be 
blown right through the bearing. 

FITTING A NEW GUDGEON PIN. 

1 16. To fit an "overs ize" gudgeo n pin (diameter 
H ") reamer the holes in the piston with a standard 
H" reamer , preferably the spiral type . R emove the 
tap bolt from the small encl of the con-rod, wedge the 
slot open with a piece of sheet metal, clamp up, a nd 
put the same reamer through the conn ecting rod . 
\ ,\Then re-assembling the connecting rod to the piston, 
use a new lock ing plate 01 37, the edges of which 
should be bent up to the flats of the bolt head w ith 
the a id of a blunt tool, as a sharp chi sel might nick 
the edges and cause them to break off. 

11 7. A special spa nner (service tool No. 01470), 
with one st raight jaw a nd the other inclined at 30 
degrees , is required to tig hten the tap bolt. 

ASSEMBLI. IG ENGINE. 

1 18. i. Sy ringe out a ll oil-ways in shaft a nd 
engine foot with petrol, in order to clean them and 
to asce rta in that the passages are clea r. (Art. 109 , x.) 

Thoroughly clean the in sides of the castings and 
a ll the parts , with rags a nd petrol. \,\Taste must 
not be used, and, if paraffin is used, it should be 
clea ned off with petrol. Clean the crankcase faces, 
bearing houses, and outs ides of the main "brasses" 
carefully with petrol. Then dry. 

Thirty 
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Fi~. 42. 

ii . .-\ssembl e th e co nnec ting rods with their 
pistons o n to the crankshaft, each pair of rods on its 
co rrect crank pin, and arranged so that each piston 
will go back into its orig inal cy linder. Use new 
split pins when locking up the big end bolts. 

111. Apply a thin layer of gold size or coach 
va rni sh with a brush free from oil, to the outsides 
of the ' ' bra sses,' ' to their housings , and to both of 
the crank chamber fac ings, on cylinder casting and 
on engine foot. 

1v . Apply a thin laye r of engine oi l to the cy linder 
wa lls, pistons and journal bearings. 

v . Carefully a rra nge the piston rings with regard 
to their stops, and lo\1 er the pi stons gently into th e 
cylinders. 

vi. Place the pape r joint 0181 m position 
on the gold size. This joint is .005" thick. Thicker 
jointing must not be used. This caution a lso applies 
to the joint under th e engine fo ot 0 185 \1·hen used . 

vii. See that the two locat ing pegs (P. P. Fig-42) 
a re in position, and replace the engine foot, tig hten 
up, and try round a ll t he bolts a second t ime to 
obtain uniformity of ti g htness . 
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Big-end Bearing, 

- in Halves. 

CRANKSHAFT BEARING - FLYWHEEL £No -IN HALVES 

A 
Cylinder Half 

A 

¾2Ch~mfer 
at45° 

~ _______C"'i__ -
~ 

FiG.51. 

1

¥:i2 Chamfer 
81 4 5° 

FiG.53. B FiG . 54. 

CRANKSHAFT BEARING -STARTER [No -IN HALVES. 
(FORMERLY SUPPLIED UNSPLIT) 

CENTRE CRANKSHAFT BEARING -IN HALVES. 
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In re-.-l.'i SE .1rnLI\·G START.ER GE.-lR . 
I I 9· 

assembling the sta rte r gear, the pawl operator plate 
020., should not be · ll at tened; it is a loose fit bet,Yeen 
its retaining plates, and it should be curved before 
assembling to give it a slight frictional resistance to 

ro tation. 

1 20 . Fig. 28 " ·ill sho"· that th e pa" 1 operator plate 
should be assembled over the distance plate 0214, 

and bet\\·een the retaining-plate 0215 and the main 
starter bracket 0 20 , . The shape of the plate resembles 

Fi~. 60 

J I '-'ju, ,•• ...., .., , - , _ _ _ ~ 

a comma, but it should be asse mbled so that the comma 
is the wrong way round (not upside down). 

1·-2 1. The tell-tale spring 0224 ·should be set to 
act on the pawl near the home position only, so that 
it causes the pawl to ring aga inst the revolving ratchet 
disc when the starting lever is raised but an inch or 

two. 

F or Erecting and Testing the Engine m the Car 
see Arts. 105-1 08 . 

Thirty-three 
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Trojan S ervice Manual-Th e Ele ctr ical Equipm ent 

CHAPTER II 
THE ELECTRICAL EQUIPMENT. 

DYNAMO REGULATION. 

122. The output of the dynamo should be 6 o r 
7 amps. at 20 m. p. h. If this is not the case , th e 
third brush should be moved in the direction of rota ­
tion to increase the output, o r mo ved backwards to 
reduce it. (See Art. 79 a nd Figs. 59 and 6o.) 

To move the brush it is necessary to loosen the 
three screws (A in Fig. 60) securing the bru sh hol-der 
to the dynamo body. If the output is below 6 amps . 
mahe sure that this is not the 1-esitlt of belt slip or 
dirty commutat or (Art. 130) befo·re mahing f1- es l1 
adjiistments. 

123. If it is desi1-ed to increase th e output up to, 
say, 10 amps. to provide for more powerful head 
lamps, thi s can be done, but a la rge r battery is 
:strong ly recomme nded . 

1 24. If the batte ry (Fig. 61) is becoming over­
-charged, remove the s\\· itch block, but do not di s­
connect the wire from the dyn a mo terminal \\·hich 
leads to T . (Fig. 59.) 

DYNAMO WILL NOT CHARGE. 

125. Test the fuse by short-circuiting the two back 
terminals (Fig. 59) of the switch block (which should 
be connected by the fuse) by holding a screwdriver 
against them while the engine is running at a good 
speed. l f the ammeter then shows '' charge,'' remove 
the switch block to see if the fu se is in pos ition, and 
to see if the spring contacts are clean and tight in the 
·dynamo terminals. 

126. Not mo re than one s tra nd of No. 28 gauge 
(.015" dia.) tin or lead fuse wire, not copper, must be 
used (Art. 8oa). S ee that th e te rmi[)al block piece on 
the dyn a mo is properly in sulated, and not touching the 
metal of th e dynamo body. (Fig. 61 .) 

Thirty-four 
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Fig 6 1 

DYNAMO WILL NOT START CHARGING. 

127. This may be due to failure to "excite,"· i. e. , 
the low voltage generated by the feeble residual mag­
netism (see Art . Soa) m ay be insufficient to send the 
current through a film of dirt on the brush faces . 

128. Test by speeding up the dynamo and lightly 
pressing together the contacts M on the cut-outs; this 
a llows current from the battery to rush through the 
dynamo fields and start excitation. 
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1 29. Cl-1 UTTO N . Many motorists are apt to make 
a mistake \\·hen faced with these symptoms; when 
they find that bringing the contacts " M " together 
starts the dy na mo charging, they presume that the 
points a re defective, and commence filing; this is not 
the proper remedy; in fact , it is not a remedy at all, 
and will only result in spo iling the cut-out . 

r:io. A li tt le strip of the finest glass pa per (not 
emery cloth) held against the re volving dynamo com­
mutator, will probably remove the dirt which is caus­
ing the trouble. 

131. The greatest care should be taken in any 
attempt to adjust the cut-out, as not only is it a finely 
adjusted piece of m echanism, bu t it constitutes a main 
switch, ope rating between the dynamo a nd the accumu­
la tor, so that a depression of the iro n plate when the 

· eng ine is not running· might easily cause damage to 
it a nd the dynamo . In th e a bove case (Art. 127), 
as the trouble is clue to dirty dynamo brushes, the 
contacts M ,,·ill be stationa ry, a nd not trying to make 
contact; it is, therefore, useless to try to adjust th em. 

1 J2. On touching th e contac ts together, the am­
meter sho ws a momen tary di scha rge before it goes 
over to " charge," whereas, if th e fault had been 
dirty cut-out contacts, they "·oulcl be trying to make 
contact , and, on pressure being applied, the a mmeter 
would at once fl y to " charge. " 

CUT-OUT ADJUSTMENT. 

13 3. If the dynamo is a llowed to s low up, the 
ammeter need le should slowly return to zero, but, 
if it goes past zero by more tha n one a mp., the strip 
ST (Fig. 59) sho uld be sligh t ly bent to inc rease the 
force on the separating spring SP. 

1 34. C. I UTT().\" . This bencli ng mu st ei ther be clone 
while th e dynamo is runnin g or whil e a piece of 
paper is inserted bet1,·een the contacts M, otherwise 
the battery becomes " shorted " throug h the dynamo. 

FITTING A NEW CUT-OUT. 

1 35. Of the three terminals, it is usually obvious 
which one has to be "earthed," but it is not obvious 
which is to take the green w ire from the dynamo 
a nd ·which the yellow to the a mmeter. ' 

r 36. Conn ect the '' earth ' ' terminal to the nega­
ti ve of a battery, a nd connec t the posi tive of the 
battery to each of the other terminals in turn; the. 
one which ca uses th e contac t M to · pulsate has to 
be connected to the dynamo. (The pu lse can be felt 
by_ press ing the finger lig htl y on the contact M.) The 
current is then passing fro m T to Vv, through the 
shunt winding (Fig. 59). 

1J7· If, ho\\·ever, the "earth" terminal is not 
readily di s tingui shable, find which two te rminals cause 
the contact .M to pulsate ( as in A rt. 1 :i6); one of 
these is the '' ea r th '' terminal, and the other goes 
to the dynamo; to find which is which, connect the 
third terminal to the negative of the ba ttery, and, 
11·i th a "·ire from the positive touch each o f the two 
terminal s 111 turn while the contacts M are held 
together; the " ea rth " terminal will show a feeble 
spark, vis ibl e in the dark, a nd the dynamo t erminal 
will g ive a c rackling " short." 

CARE OF BATTERY. 

1 38 . Th e battery rare ly rece ives suffi cient attention, 
11·ith the re su lt that it is frequently incapable of com­
mencing a second season, although, with no rm al care, 
it shou lei las t two or even three yea rs. 

139. I f the terminal nuts become co rrod ed , they 
should be removed, fil ed clean, and well vaselined . 

The batte ry should not be lifted by the terminals, 
as it ca uses ac id leaks to occur where the stems e nter 
th e case. 

140. The elect rolite must be kept ju st above the 
tops of the plates by adding di stilled wa ter to compen­
sate for that lost in evaporation, but th e dens ity s hould 
be checked occasionally, in case the loss is due to 
acid hav ing been spilled. 

Thi rly-five 
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1-1-1. The dens ity sho uld be a bout 1,2:io ro r a 
cha rged batte ry, a nd not below r, 100 for a di scha rged 
battery. (Fig. 62.) If the ba t te ry becomes ex­
ha usted, as th e fa ilure of th e li g hts will indicate, it· 

,/sho uld be removed a nd re-cha rged, a nd should not 
'' merely be a llowed to cha rge a nd di scharge in th e 

o rdi na ry course o f runnin g . 

1-1-2. Batte ri es not in use shoul d be recharged 
e,·e ry month. 

BATTERY V OLTAGE. 
1-1- 3. :\ s ix-\"Ci lt batte ry sho ,,·s a bout 6 volts on a 

voltmeter under most conditions , but the actual volt­
age g ives little more indication of the remaining charge 
in the ba t tery tha n t he speed of the ca r indicates the 
a mo unt of petrol in its ta nk. 

B ATTER Y. PHAN TOM V OLTS. 
1 +I· A l.n tt e ry \\· hi ch has recent ly bee n completely 

di scharged, qui ckly recovers its voltage , a nd will 
show 6 volts on a vo lt meter; these a re called phantom 
volts, as t" hey d isappea r directly th e bat tery is put 
in to use. 

R EMAIN ING CH ARGE I N BATTERY. 
1-1-5. T o ascerta in ,,· hether a batte ry has a ny use ful 

cha rge lef t in it, test the volts with a voltmeter (or 
small 6-volt la mp) ; t hen, and a t the same t ime, take 
abou t _=; a mps. from the battery , a nd see if there is a 
voltage drop. 

· 1-1-6. If th e battery is fully charged, o r even onl y 
a q ua r te r cha rged, th e re will be a n a ppreciable volt­
age d ro p directly the load o f s a mps. is applied , but 
no furth er drop. lf , however , the ba tte ry is " empty ,· • 
the volts wi ll slo,,· ly fa ll rig ht away. 

1-1- 7. Th e load o f s a mps. ca n be a ppli ed by s,,itch­
ing O il th e head lig h ls, connecting up a n electric horn 
o r by using the p rima ry of an ig nit io n coil a s a resis­
ta nce. 

1 +S. T ake as li t tle out of_ the ba tte ry as possible, 
by d imming when convenient, a nd avoid leaving the 
ca r sta nding longe r than necessa ry with the lig hts on. 
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F ig. 62 

LJ.9 · T he ba t tery should be lig-htly ,,·edged in its 
box ; it should neve r be suffic ien tly free to move about. 



SENDING BATTERIES BY RAIL. 

1 50. The current reg·ulations gO\·erning the despatch 
of batteries by rail can be obta ined from th e raihrny 
company with the special consignment form. 

TIMING THE IGNITION. 

151. T() DETERMTN J,; DE.-1 D CENTRE. Use a 
steel rule or straight-edge held against the projecting 
machined face of the crank chamber flange, scratch 
a line on the Stay for Driver's Seat Support Beam 
01033, so that this scratched line lies in the same 
vertical plane as the main crank chamber joint. 

152 . Rotate the fly\\ heel till th e plain line on the 
flywheel rim coincides with the scratch on the Stay. 
The engine is now on dead centre. Note that the flat 
on the crankshaft flange is at right angles to the 
crank chamber joint. 

Move the flywheel backwards through 16 degrees 
(or 2}"), when the mark on the rim, lettered A, should 
coincide with the scratch. This is the position for 
advanced spark, i. e., \\·ith th e starting le\·er dO\\·n. 

1 53. The balance ·weight on the fl y wheel moY es 
with the left hand or No. 1 pair of pistons, hence, if 
the balance \\·eight is forward, the pistons in No. 1 

cylinders are on inner (or compression) dead-centre. 

154- TO .1lSCERT.'1IN POSITIO N OF AD-
V.4 NCED SPARK. \ 1Vith the starting lever 
right home, and the igmtion switch " on," 
rotate the flywheel slowly forward till the ammeter 
shows " discharge," then switch off, and chalk 
the flywheel rim opposite the scratch; switch 
on again, and rotate the flywheel fonrnrd till the 
ammeter reads zero; this should occur when the line 
A coincides with the scratch. The chalk mark should 
be about 5" from that line. 

l SS· 
point J 
o r that 

If this is no t so, it indicates tha t the contact 
requires clos ing up to gi,e a gap of .015'1, 

the leng·th of the flat on the circuit-breaker 
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cam may be less than %"- The di stance on the fl y­
wheel is reduced if th e circuit-breaker gap is increase~!. 
This dista nce is practically independent of the timing, 
but if it is too short, missing· will occur at high speeds. 

156. On th e Garage Ca r·d is printed a wa rning that 
the spark gap should be tested eve ry 1 ,ooo miles . Th e 
reason for this speci a l warning is that the ammeter 
continues to indica te that the ' ' mak e-and-break '' is 
functioning· properly , a lthough actuall y the points 
" J '' and " K " have gradually become too close to 
cause an effective spark. The gradual a pproach of 
these points is du e to th e \\·ear which takes place 
\\·he re th e cam operates on th e circuit-breaker leve r. 

157. If the line A does not come opposite the 
scratch, the little leve r ,,elcled to ,the spark advance rod 
A186 may ha ve become bent, or the adva nce coupling 
rod eye 0191 ma y require adjustment. (Fig. 32.) 

158. 
in th e 
worked 
spindle. 

lf the timing is quite wrong, th e sc rew 01 44 
distributor dri ving arm o 184 has probably 
out of the hole drilled in the distributor 

159. TO .-JS CJ:.,'NT.11.\. THE f-JOSITIO.\" FOR 
RETARDED SP.4RK. \ iVith th e starting leve r up, and 
the switch " on," again rotate the fl y \'v" heel slowly 
forward to see if " break " occurs at the circuit­
breaker (as indicated by the ammeter returning to 
zero), when the dead-centre line on the Aywheel is 
within½" of the scratch e ithe r \\"ay, th e exact position 
being unimportant. 

JDE NTIFYI"JG SPARK PLl1G \\"IRES. 

1 60. \ 1\'i th the switch " on," oscillate th e fl y \\·heel 
about the position " Break " when the balance weight 
is forward (towards the fro nt of th e car); the plug 
wire, w hich gives a spark to " earth" during this 
process, should be connected to No. 1 plug (left hand). 
It will be found that this wire comes from the top of 
the three connections on the distributor cap. 

Thi·rty-sevrn 
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16 1. C: l U 'J'l() :V . I t \\·ill be noticed that the aver­
age current used for ig nition whil e the eng ine is run­
ning is o nly abo ut o ne a mp., while about 6 a mps. 
pass durin g contact; it is importa nt, the refore, when 
car rying out the tests in Arts. 154-160 , to keep the 
switch " on " only long enoug h to obt a in th e informa­
tion required, in which case no ha rm will be don e to 
e ither the battery or the coil. 

MAGNITUDE OF S PARK. 

162. Either plug \\·ire, when di sco nn ected from its 
p lug , shou ld g ive at least ±" spark to ea rth w hen the 
e ng in e is running slowly . Any less ,spark wi ll not g ive 
perfect result's . If any doubt ex ists, the distance 
should be measured, as a spark a lways a ppea rs to 
be longer than it really is. Do not be satisfied because 
you can see the spa rk jump the plug points, beca use 
the resistance to the s pa rk , under th e eng ine compres­
s ion, is about fi ve tim es that in a ir. 

SPARK PLUGS. 

163. As most plugs get too hot in a Troja n engine, 
and cause pre-ig nitio n, specia l attention must be g iven 
to the ty pe used. Jn some types, the porcela in s c rack; 
o thers , with mica insulat ion, m ay stand the heat , but 
their insula t ion slov;ly fai ls, and may cause s tarting 
troubles for weeks . The Champion A 63 , with the 
points set .020" apart (half a millimet re), g ives the 
best results. On no acco unt should the central elec­
trode be bent, because, in doing thi s , the porcela in 
insula tor ma y ve ry easily be cracked or b roke n. 

164 . DEFECTIVE COIL. If a fau lt has been 
traced to a defec tive coi l, th ere is no actual remedy 
other than replace ment, but if the sa fety res ista nce 
b etween E and F (F ig . 59) has burn ed out, the blue 
wire may be transferred from E to F, until it is con­
venient to fit a nothe r resista nce or cha nge the co il. 
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CHAPTER II I. 

TROUBLES- THEIR DIAGNOSIS AND CURE. 

GENERAL. 

20 1. It must be borne in mind that, jus t as in huma n 
pa th ology , m a ny sy mptoms are common to many 
di seases, so , in a motor car, such sy mptoms as over­
heating, loss of power, knocking and missing, may 
acco mpany most fault s , witho ut necessa rily assisti ng 
the diagnosis. 

A sudd e n d efinite fai lu re is much easie r to locate 
tha n a gro\\·ing defect, · w hich may , during its develop­
ment, g ive rise to \·a rious symptoms; to cure these 
symptoms as they arise does not necessa rily resu lt 
in putting the trouble right. A typical example is 
provided by the co il spa rk; as this gradu ally \\·ea kens , 
one cylinder becomes affected before the other owing 
to such va ri a ti o ns as the sparking plug gaps , ·e tc. 
This cy linder may th en ex hibit a ll sorts of tro ubles , 
such as fau lty in sul at ion, faulty hig h tens ion wires, 
dirt in the distributor cap, a nd it m ay not be until the 
second cylinder feels the effect of the wea kenin g coi l 
spark that th e real root of the tro uble is loca ted. 

202. This furth er example will help to ex pl a in 
the difficulty : suppose the c ircuit-breaker sc rew 
H, Fig. 59, is not very tight, and corrosion 
o r rust s ta rt s under the head, e rratic missing may 
ve ry slowly develop, a nd here the se rvi ce-m an m ay 
g ive g reat di ssatisfaction to the car owner, beca use 
this ma in defect, coupled .with a doze n insignifi­
cant ones , is just able to cau se mi ssing. It may be 
temporarily rec tifi ed by closing th e plug points , by 
fittin g a new plug, a new H . T. wire, cleanin g the 
contact points, adjusting the gap, rech a rging the 
battery , inc reas ing th e dynamo output, changing the 
coil, etc. , e tc., or even keeping the ca r in a warm 
ga rage at night, a nd so it may be months befo re the 
real defect is hit upon. The actua l defect may never 
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'be traced correctly, for it is possible that, in cleaning 
the circuit-breaker, screw H m ay have been removed 
a nd put back tightly, thus co rrecting the actual cause 
,of trouble, while the cure will be a ttributed to the 
clean ing. See Art. 322 . 

203 . I f t he engine will not run satisfacto·rily there 
,is something wrong with at least one of the four 
,essentials, which are :-

i. There mu st be a good Compression, the engine 
must be free, a nd bounce on comp ress ion (Art. 227). 

ii. Th e Air-petrol ratio (i.e., the mi x ture) must be 
•correct . (Arts. 257-26 1 .) 

111. The Spa·rh must be at least ¾" lo ng. (Art. 162.) 
1v. The Ti111ing must be rig ht. (Arts. 151-16o.) 

204. The in it ia l letters o f these four essentials form 
the good mnemonic C-A-S-T. In add ition to this general 
·•' CAST formula,'' which will a lmost inev itably lead 
to the correct location o f any fault, the description in 
the following pages o f va rious spec ia l symptoms will 
be useful in enabling the cause of trouble to be traced 
quickly ; in each case the necessary treatment is indi­
,cated. 

DI FF I CUL TY IN START! TG. 
205 . If the engine runs ~CJ~ll, bi,t cannot be startecl 

without pushing the car, it indicates that p robably the 
mi xtur·e is wrong (Arts. 257-26 1 a nd 307-:p4), but it 
imay also point to o ne o f th e fo llowing causes :-

Primer not workin g satisfactorily. (Arts. 232 -239.) 
Circuit-breake r points too close. (Art. 155.) 
D efective spa rk or plugs. (Arts. 162 a nd 163. ) 

BASE-FIRING. 
206. Explosio ns in the c ra nk cha mber will blow 

smoke out through the carburetto r muffler; this indi­
,cates a ve ry poor mixture, or defective fl a me ex tin­
g ui sher gauzes. (Arts. 220 and 22 1.) A reta rded 
spa rk (Arts. 15 r-1 58), although not th e cause of base­
:firing, will tend to make it more frequent. 

ENGINE FOUR-STROKES. 

207. This means that the ex plosions occur at ha lf 

the normal frequency because alternate charges mis­
fire; and indicates a rich mi xture a t the speed at 
which four-stroking occurs. 

Causes :-Main jet con trol needle 0284 (Fig. 12) 
stuck up, carburettor setting not alltomatic (Art. 3 ro), 
a ir leak at ca rburetto r flange jo int or rubber con­
nection o n inlet pipe; it is rarely due to choking up 
of the compensating jet 0296, w hich can be cleared 
from above "·ith fine w ire afte r removing slow-running 
screw A235 (F ig . 12). 

E NGINE HESITATES BEFORE ACCELERATING. 

208. If thi s occurs when t h rott le is opened sudd enly, 
it indicates that the carburettor is not g iving th e correct 
mixture when running slowly; try repeating the " p ick­
up" tes t, w ith the mi xture lever in different positions, 
until the " pick-up " is good, then correct as described 
in Arts . 320-323 . (See a lso description in Arts. 29 
a nd 30.) 

FIRING SUDDENLY CEASES. 

209. This indicates a broken elect ri ca l connecti on 
(Arts. 250-256), a dead short (Arts . 24 1-249), or 
fa ilure of petrol supply (Arts. 37 a nd 38, and 32 5 a nd 
326). Th e am mete r will usually provide the clue to an 
electrica l fau lt. 

HUNTING OF ENGINE. 

2 1 o. If the engin e races up and slows cl0\n1, then 
races up again, it indicates in sufficient length (in time) 
of contact at circuit-breaker (Art. 155). The s oa rk 
plugs m ay be more than .020" apa rt, or the hig h­
tension distributor segnient m ay be burnt away . 

2 1 r. This symptom will be more pronounced w ith 
the head lamps on, owing to voltage drop. The 
engine m ay hunt if the carburetto r is not a utomatic, 
a condition which is due to restriction of the ma in jet, 
when the mixture may be correct a t low speeds but 
too poor at high speeds . (Arts. 3 ro-3 15 . See also 
Art. 23 r.) It is rarely due to restricted petrol s upply 
to the carburettor. (Art. 303. ) 
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ENGINE STARTS EASILY AND STOPS SOON. 

212. This sy mpto ni indica tes that th e batte ry is run 
down (and recove rs on standing) , (A rt. q4), restricted 
petrol supply to Hoat chamber (which keeps emptying, 
a nd refills on sta nding; see Art. 303), or defective 
insula tion on the secondary winding o f the co il, causing 
internal sparking ; the heat produced by the passage 
o f spa rks facilit a tes the passag e of others. Test 
spark a t plug wire (Art. 162); it w ill be good w hen the 
engine is cranked , but poor even when the engine is 
running slowly. 

21 :;;1. E 11 {:i 11 e accelerates u p to a point only. lf 
the engin e misfires or ceases to pull when a cer ta in 
speed is reached, a c ircui t-breaker defect is indica ted 
(Art. 155), or a throttled petrol supply (Art . 303) . 

ENGINE RUNS HOT. 

2 14- An eng ine running hot indica tes reta rded 
spa rk (Arts. 23 1, a nd 157 a nd 158), bad water ci rcula­
t ion or tight bearings . F eel the ma in engine bearings 
(Art. I08). 

-------------- ----------------------==== 

cmr@om ( . . . . . . . . 

ENGINE WILL NOT ACCELERATE SHARPLY. 
2 13 . If the eng·in c refuses to accelerate sharply o r 

suffers gradual loss o f power , or does not pull well, 
a lthough firing regularly , it indica tes an y of the follow­
ing: carboni sed fl a m e extingui shers (Arts . 220 and 221), 
choked silencer (Art. 219), reta rd ed spa rk (Arts. 23 1 
and 15 1-1 54), restricted petrol s upply (Arts. 303, 325 
a nd 326) , ex haust port choked (Art. 222), leaky joints 
to tran sfe r port covers , insufficien t open ing of throttle 
(A rt. 223), inco rrect mixture (Arts. 257-261), or fri ction 
loss somewhere, due to ti g ht bea rings (Art. 224), 
br;ikes o r trn nsmission b;inds rubbing (Arts. 443 and 
-1--+6). 
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CONSISTENT MISSING ON ONE CYLINDER . 

2 15 . Thi s cond it io n indica tes defective plug or plug 
wire, b ut may be due to a lmost anythi ng (see Arts. 
162, 163 and 201 -204). 

ERRATIC MISSING. 

2 16. Erra tic mi ss in g on either or both cy linde rs, 
and at a ny speed, indica tes, a lmost inva ri ably , a bad or 
loose contact in the ignition circuit, but may be due 
to un eve n or dirty circuit-breaker point s . Erratic miss­
ing will occur if th e black " earth ing- " w ire to the 
di stributor body is broken. 
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217. If this symptom is accompanied by fr equent 
'' blowing '' of the dynamo fuse or by · the lamps 
flashing bright or burning out, the loose or bad con­
nection is eithe1· B or A 011 th e ammeter; or one of 
the battery connections; or battery junction to "earth" 
(see Fig, 59); or to the " cut-out" contacts failing 
to m a ke a sound electrical contact, owing to the 
presence of dirt or to bad setting· of the stop used to 
limit the movem ent of the blade. 

ENGINE RUNS O N ONE CYLINDER UNTIL 
'vVARM. 

2 r8. This is generally clue to primer failing to 
supply gas to both cylinders, etc. (see Arts. 201 and 
236), but it may, in very rare cases, be due 
to a cracked or porous cylinder or to a defective 
plug, The other symptoms accompanying a c racked 
cylinder are: clifli culty in starting, a drop of ,,·ater on 
the plug points , bubbles of gas rising 1 hrough the 
\\·ater in the radiator tank. 

SILENCER CHOKED. 

2 19. l f choking of the silencer be the cause of th e 
engine losing power, then that loss of power will have 
been gradual. 

Remove the front cover from the silencer; if full 
power returns, clean out the silencer by taking it 
clown and withdrawing the inner tube from the back. 
To remove this tube , put a piece of bar or metal 
plug in the back end, to prevent it from collapsing, and 
then grip it in the vice and pull the outside of the 
silencer off. Clean out the tube connecting the exhaust 
box to the silencer. (Service tool No. A369.) 

FLAME EXTINGUISHER GAUZES 
CARBONISED . 

220. Remo,· e the transfer port covers (Fig. 23), and 
clean the gauzes with a nail brush and paraffin. 

Tt is ah,·ays aclvis;ible to use a new gauze to 
replace the one nearest the cylinder after cleaning, 
otherwise it will eventually disintegrate, and, possibly, 
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cause a piston to jam or seize in its cylinder; if no 
new gauze is available, reassemble with the former 
inside gauze on the outside. 

221. In reassembling al\\·ays us e new J01nts 0148, 
as a defective joint affects carburation, lubrication and 
power. Stick two gauzes inside one container o 14 r 
with a little stiff grease round the edges, place the 
joint 0148 round it, and inse rt this in the engine cast­
ing; stick the other two gauzes in the other container, 
while it rests in the transfer port cover. Then bolt 
cover up to engine casting. 

1 t is important that the joint o 148 should be on 
the eng·ine side of both containers, as shown in Fig. 23. 

EXHAUST PORTS CHOKED. 

222. Cars subsequent to No. 2392 arc pro vided 
with a hand hole in the bottom of the punt, to enable 
the exhaust flange 0145 to be removed ,Yithout remov­
ing the engine. Rotate the flywheel to bring the balance 
weight uppermost; the pistons will then cover the 
ports, thus preventing carbon from entering- the cylin­
ders while scraping- is in progress. 

INSUFFICIENT THROTTLE OPENING. 

223. This \\·ill occur if any of the set screws involved 
in the mech a nism becomes loose . The movement of 
the pedal should rotate the throttle valve spindle 
through approximately a right angle, and bring the 
lever, to which the spring is attached, to touch the 
clash when the pedal floor board is in position. 

STIFF ENGINE. 

224. Slacken the dynamo belt, pull the fl y"·heel 
round, and, if the engine is uniforml y stiff all the way 
round, the bearings are probably the cause; see if 
the outside main bearings are hot (Art. 4oa.) If, 
howeve r, it is fairly free about each dead centre, when 
the balance weight is either right forward or back­
ward, but stiff in other places, a piston is probably 
tight through seizure or, possibly, ,,s in Art. 220. In 
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Fig. 64 

either case allow the engine to cool; if a supply of 
cold water is available , drain and refill the rad iator, 
add a n ounce of oil to each s ide of the crank case, 
a nd try to get home. 

Fig. 66 
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KNOCKI NG. 
225. This m ay be 

caused by slack bea r­
ings , pre-ignition (due 
to over-advanced spark, 
dirty combustion cham­
ber (Art. ror), over­
hea ted eng ine or unsuit­
able sparking· piugs), 
poo r mixture, irregular 
firin g·, want of lubrica­
tion, or _ such external 
defects as transmission 
bands fou ling, distributor 
spindle end-play, etc. 

226. If the knocking is very lo ud, the " ·bite metaI 
in one of the big end bearings has probably melted. 
D rive home in easy s tages, at whateve r speed the 
knocking ceases , or is least evident. As the melted 
wh ite meta l will proba bly clog the o il passages, it is 
desi rable to add an ounce of fresh oi l, eve ry fi ve miles, 
to the defective s ide of the engine. The defective 
side can be ascertained by removi ng the brass plugs,. 
or68 (F ig. 35), a nd looking for specks of white metal 
on these plug·s or o n t he con-rods, viewed through the 
plug holes. 

COMPRESSION WEAK. 

227. The compression is usuil ll y rath er poor in a­
freshly re-assembled engine, particularly if the piston 
rings have been ha ndled ca relessly, but it should 
steadily im prove. 

With the e ngine running, try o il on the sparking 
plug washe rs to see if they are tight, look for bubbles 
in the radiator, fill ed rig ht up, to see if the compress ion 
is lea kin g in to the water jackets (f\r t. 218). Broken. 

Fig 65 
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piston rings and puncturc;d piston heads are rare and 
c annot be located \\·ithout dismantling. (See also Arts. 
234-236.) 

HOT ENGINE. 
228. If the engine has been run with insufficient 

cooling \Yater, remove seat a nd floor boards to allow it 
to cool until it is possible to bear the ha nd on the 
cylinder casing, before replenishing the ra diator. 

COOLING WATER BOILING. 
229. V/ hen climbing long and severe gradients with 

a following wind, the cooling water m ay boil. There 
is no need for alarm when this occurs, s ince the 
engine fun ctions perfectly well with the water boiling; 
in fact, it is better to have th e engine too hot tha n 
too cool. The overflow pipe, however, should be kept 
free to ca rry away the steam, but its ca pacity should 
not be increased, otherwise, clue to the boiling, much 
water will be thrown out. 

Overheating may be clue to a retarded spark or to 
insufficient lubrica ti on. 

COOLING WATER TOO COOL. 
2 30. In cold vveather, particularly on short runs, 

it is beneficia l to restric t the flow of air through the 
Tadiator, by the usual radiator covers and blinds, or 
their equivalent. 

STARTER LEVER \NORKING UP, THUS RE­
TARDING SPARK. 

231. Should this happen continually, it w ill indicate 
t hat the starter lever reta ining spring, which is 
fastened on to the side of the punt, is not bearing 
firmly enough against the side of the starter lever. 
To remedy this the top end of the spring should be 
set slightly more over towards the lever. 

NO TE.-A " touch" of grease must be applied to 
this spring occasionally, or it will eventually cut 
through th e starting ha ndle. 

PRIMER OUT OF ORDER. 
232. Cars previous to 5000 are fitted with a 

Gravity Primer (Fig. 22). A leaky pet rol cock will 
,cause a n overflow o f petrol from the primer, but, on 

Troja11 S ervice :\1 anu11l-Truubles-Their Diagnosis and Cure 

rare occasions, petrol vapour will find its way into 
the crank chamber, and render starting difficult. 

Turn off the petrol cock, and disconnect the pipe 
from the cock to the primer; notice whether petrol 
drips. 

233. Primer fails to prime. T est by disconnecti ng 
pipe from cock to primer, with the cock in the " off " 
position, and notice whether the measured quantity 
of petrol is delivered when the cock is turned to 
" prime." If not, the air vent pipe (Fig·. 1 5) m ay be 
clogged with oil. Connect a piece of rubber tube to 
the pipe from the cock to primer, remove the tank 
filler cap, turn the cock to " prime," and blow through, 
turn the cock to the "off " position to fill the capacity 
chamber, then turn to " prime " and blow again. 
This time the measured quantity of petrol should be 
proj ected into the air. 

See whether the primer pipe and transfer port cover 
joints are tight, and not blowing petrol out. 

If an unusual quantity of petrol blows out of the 
primer during cranking, the transfer ports are prob­
ably leaking, or the centre main bearing of the engine 
may be allowing the crank chamber compression to 
leak from one side to the other. 

~3-i· Cars subsequent to 5,000 a re fitted with a 
pwnp p·rimer. If the engine starts from cold without 
having been primed, or proves to have too much petrol 
to start at a ll , examine the pump to see whether the 
spring is strong enough to return the plunger past 
the a ir vent PV (see Fig. 24 a nd Art. 52). 

235. If one o f the ¼" balls N has been accident­
ally left out, the explosion passes through the passages, 
making the whole valve box and pipe very hot, and 
melt ing· th e lead washer 01390. Th e engine compres­
sion is also impaired . 

236. If one of the balls N becom es stuch in its 
seat, starting is rendered difficult, and, when the 
engine does fin ally start, it will run on one cylinder 
for some time before the other fires. 

Forty-three 
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237. T o see if the primer passages are fre e, and 
the balls operating, remove the cap nuts 0150 and 
operate the pedal pump, and observe whether there 
is a discharge of a ir and petrol from the ends of both 
drilled studs o 1395. These studs can be pricked out 
by pushing a wire less than er\" diameter through 
into the combustion chamber; the union U can be 
disconnected and blown through with the help of 
rubber tubing. 

238. He-assembling ball valves. If the priming 
valve boxes 01 394 (Figs. 26, 65 and 66), o r the priming 
pump valves are removed for clea ning, the balls should 
be replaced " ·ith plenty of vaseline (not common 
grease), otherwise t hey may drop out un observed 
during assembly . 

239. The efficacy of th e pump can be tested by dis­
connecting the union at the pump delivery or a t U, 
then operating the pump and seeing that air and petrol 
are delivered. T est by stopping up the delivery with a 
finger, when the pump should be harder to work. 

ELECTRICAL FAULTS. 
240. l n most cases the rough-and-ready practica l 

m ethod loca te s the trouble; if not, the following 
method is infallible, provided two defects have not 
occurred together, in which case one may possibly 
conceal the other. 

241. "Short C ircuit" is ca used if a ny of the in-
6ulated wires or connections become accidentally 
" earthed " ; a very large current takes this " short 
circuit " back to the battery, with the result that the 
ammeter goes to full " discharge," ignition ceases, 
the lamps scarcely glow, and there is usua lly a smell 
of burning rubber. 

24 2. \Vhen th ere is a 111a in fuse betwee n the neg-a­
tiYe of the batte ry a nd " earth," this fu se instantly 
''. blows '' or melts when a '' short '' occurs. 

243. The correct fu se ,c•ire to use is tin o r lead (not 
copper), -19 or 20 gauge, .040" or .036" diameter, 
,,·hich can be depended on to melt at about 20 a mps. 

Fo.r/.v-fou r 

24+ Immediately a short c ircuit is suspected, 
switch off eve rything, and tap the nmmeter to see if 
it ,,·ill return to zero. If it returns, in sert a new fu se 
wire, try , in turn, each switch X , Y, Z, a nd the 
ig nition s"·itch, one a t a tim e, to see which c ircuit 
ha s th e ' ' sho rt,' ' bearing in mind th at the ig nition 
s,,·itch also supplies the horn, ,Yhich is the mos t fre­
quent offender. (In ea rl y Trojans, the edge of the 
hole in the pi'mt flange, a t the bottom of th e lef t side 
doo r pos t, has been kn own to cut through the insulation 
of the ,,·ires.) 

245 . If th e a mmeter does not return to zero , d is­
connect the pink positive battery wire without further 
delay . As the wire is removed it will give a crackling 
spark, which will show that the defect is between the 
positive of the ba ttery and the switches, or in one of 
the switches. 

246. Remo ve the sc rews securin g the S\\·itch cover 
plate, and pull the plate right off by means of the 
lamp switches; momentarily touch the pink wire to the 
positive battery teqninal; if it sparks, the " short " 
is between the switches and the battery; if not, one of 
the switches is faulty . 

247. Disconnect the pink a mmeter ,,·ire at A, a nd 
momentarily touch the other end of this wire to the 
positi ve of th e battery; if it sparks, the "short" 1s 
in this wire. 

·248. If not, re-connect A, disconnect B, a nd again 
touch the pink wire to the positive of the battery; if 
it sparks, the ammeter is "earthed." 

2.}9· Bv this time the defec tive circuit will have 
been traced . The same method of elimination ,v iii 
trace the actual fault in that defecti ve circuit. 

250. If the current fails, due to a wire breaking, or 
a cqnnection becoming loose or detached, the current 
is un able to pass beyond th e fault, and the line is said 
to be " dead." 
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2_:; 1 . For locating this type of fau lt, al l the apparatus 
needed is a length of wire , preferably plain iron ,,· ire, 
22 to 18 gauge; iron is not such a good conductor as 
copper. Connect one end of thi s wire to '' ea rth ' ' on 
the punt fram e. A still better de,·ice is a length of 
insulated wire w ith either a 6-volt lamp or a volt­
mete r connected between one of its ends a nd " earth." 

252. The fr ee encl of the ,,·ire ca n be touched 
momentarily to a ny of the points or terminals to be 
tested; for the sake of brevity, this w ill be described 
as " earthing " the point. 

253. If, for example, the po. it ive of the battery is 
" earthed " in this way, sparks will occur when using 
the plain wire; if using a lamp, the lamp will light; 
if using the voltmete r," 6 volts w ill be indica ted . 

254- \ Ve will presu me that a plain ,,·ire is being· 
used, and that it e ither does or does not " spark. " 

25 _:;. R cas o11ing. lf the igniti on circ uit is "dead, " 
but the la mps lig ht brig htly, the battery is obviou sly 
0. K., and need not be tested . If, however, every thing 
appears to be " dead," first switch on the lamps, then 
"earth " the negative of the batt~ry; it should g ive 
no " spa rk "; if it does , the la mps will lig ht, and the 
fau l_t is in the battery " earthin g- " wire; or, when a 
main fuse is used, thi s may have blown. If 0. K., 
" earth " the positive of the battery; if no spark 
occurs, the battery is run down. If 0. K., " earth " 
A, B, and C (F ig. 59), preferably C first, as it is so 
accessible. It should spark; if not, remove the switch 
cover and " earth " A and B till the fault is located. 

256. If the ig111tion circuit only is " dead," 
s,vitch on the ignition, and " earth " . the points L 
(both blades), E, F, G, H, J and K in turn. 
They should all spark, with the exception of K . If 
0 . K., turn the flywh eel till the points J and K come 
together. If J sparks and K does not, the points are 
not really touching; if K sparks, it has somehoi\l be­
come insulated from '' earth." Examine the black 
carlhing wire. 

T1·ojau S ervice i\ Iamrnl-Troubles-Their Dia gnosis and Cure 

The same system can be applied to a ny of the 
other circuits. 

DEFECTIVE AIR-PETROL RATIO OR WRONG 
MIXTURE. 

2_=,7 . The mixture may be eithe r too ri ch or tooweak, 
a nd may exhibit one or other characteristic, either 
iNhen the driver is endeavouring to start or when the 
engine is running. 

WHEN STARTING. 
258. .·l 1·ich mixture may be caused by the follow­

ing:-
1. O ver-Priming . (Particularly with a hot eng ine.) 

ii . Having prev iously switched off or having 
" stalled " the engine when it was running o n a 
rich mixture. 

111. Main control needle of carburettor stuck up. 

1v. ln cars (previous to No. 5,000) w ith gravity 
prime r, leaky pet rol cock, as described in Art. 232 . 

In cars (subsequent to No. 5,000) fitted with pump 
primer, plunger not returning ' ' home '' properly, 
thereby closing the air vent hole. (See Fig. 24 and 
Art. _:;2.) 

y. The hole I'\' (Fig·. 24), stopped up. (Th is 
is very unlikely.) 
259. .11 poor m ix ture may be caused by the fo llo,~­

ing :-
i. The u se of a very low g rade of petrol in cold 

weather. · 
ii . Primer not working properly. Gravity Primer 

(Art. 233), Pump Primer (Arts. 234-239) . · 
111. Main control needle of carburettor not lifting. 

WHEN RUNNING. 
260. A rich mixture may be caused by the fo llow­

ing:-
1. Main control needle of carburetto r stuck up. -

11. Mud excluder choked·. 
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iii. Carburettor sett ing not automatic (Art. 3 IO). 

tv. Floa t needle-valve not closing properly. 

v. '' Red Spot " in wrong position. 

261. A poor 11 1ixtu rc may be caused by the 
following :-

i. Throt tled petrol supply, pipes or passages 
blocked (Arts. :l25 a nd 326); filte r gauge clogged. 

ll. Lea ky joints on inlet pipe or -on transfer port 
covers. 

tu . Float needle stuck up. 

1v. " Red Spot" in wrong place. 

CHAPTER IV 
CARBURETTOR AND PETROL SUPPLY. 

CLEANING THE CARBURETTOR. 

30 1. As there are no ad jus table pa rts, t he whole o f 
the carburettor may w ithout a nx iety be disma ntl ed 
for cleaning ; care must, howeve r, be taken that all 
the join ts are tight a fte r re-assembly; the ma in 
je t (not th e compensating jet), fl oat sta ndard 0277 
and the o uts ide plugs 029 1 and 0 168 sho uld be jointed 
up w ith gold s ize or g lue. (Fig. 12.) 

The careless practice of dipping the screws in the 
size or glue is da ngerous, as internal passages become 
stopped. Th e gold size should be applied between the 
thread and the head w ith a match-stick. 

PETROL AND OIL PIPES. 

302. The petrol and oil pipes are rendered doubly 
secure by being screwed as well as soldered into the 
union nippl es. The ends of the pipes a re screwed 
a very short di stance only, so that the unscrewed 
po rtion of the pipes is supported (see Fig. 1 2). 

To repa ir a pipe connection, screw the end ¼ B.S.F. 
for i36 ", tin about i " up, screw into position hot, say 
in bunsen fl ame, . then before cooling, allow a fillet of 
solder to form at the joint. . 

For/.y-six 

lV[ake new pipes from t" diameter 20 gauge­
copper, a nnealed (softened) by hea ting to dull red. 

303. If the pe t rol supply to the ca rburettor is re­
st ricted, th e car _w ill ~ccelerate up to a point on ly, 
a nd then the eng me will cease to pull. Thi s may be 
confused w ith " lVIissing at Hig h Speeds " (Art. 155). 
The cause may be proved by switching off th e petroI 
a nd ig niti on directly this lack of power is ev ident. 
~top a nd remove the fl oat cha mber cover; if th e float 
1s found to be hard on the bottom in stead of fl oating, 
the supply o f petrol has been restricted. R ectify as 
shown in Arts. 325 a nd 326. 

LEAKY CARBURETTOR FLOAT. 

304. T o t est f o·r leahage, plunge the float under hot 
water to see if a ir escapes, in which case mark the­
place . 

30_;. T o repai·r, drill or prick th e smallest hole 
poss ible, about ½" from the bottom corner o f the flo a t; 
this preven ts fluctuations of internal pressure, while­
a leaky seam is receiving attention. Plunge the float 
under hot wate r, with this hole downwards, t ill air· 
escapes from the hole; this w ill remove any petrol. 

306. C lea n a nd solder the leak with a cop per bit. 
Clean round the hole, and, w ith the point of the bit,. 
quickly da b a spo t of solder over th e hole. 

CARBURETTOR SETTING. 

EXPLANAT.ION OF TERMS. 

307. The power position for the mi xture lever on 
the mixture di al plate is the lo\\"est position wh ich g ives 
max imum power. Any movem ent of the mixture lever· 
fro~ this place towards '' a ir '' w ill g ive less th an the 
maximum power. 

308. The -normal position fo r the mixture leve r is 
that a t which loss o f power, for lack of petrol, is ju s t 
appreciable; this is the mos t economical position, and 
is marked with a red spot. The exact position should' 
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be checked occasiona lly by the driver as it varies 
somewhat \\·ith climatic and other condition s. It 
is bad to run with the mixture either too poor or too 
ri ch, a s they both cause slow combustion and e rrati c 
Ii rin g . 

309. The powe r position is usua lly one divis ion 
above the normal position . 

31 o . .-1 ntomatic setting. -The setting is automatic 
when the carb uretto r g ives the same ri ch ness of mix­
ture under all conditions, tha t is to say, the position 
of the mixture lever which is best for speed on the 
level is also best for climbing a hill wh ich ca uses the 
e ng ine to run s lo\\·ly. 

3 1 r. If th e hol e in th e co mpensating jet 0296 
(Fig·s . 12 and r 3) is too small , or if it becomes stopped 
up, the powe1' position o f the mix ture leve r will be 
much higher for slow than for fast running. The 
carbure ttor then has main jet elm ra ct e·rist ics instead 
of be ing automat ic. (Art. 26.) 

3 1 2. lf th e rc,·c rse obtain s because too mu ch a ir 
passes throug h the compensating je t, the ca rbure ttor 
is 11,• er co111pe11.sated. 

3 1.1- Best economy ca n only be obtained ,,·hen the 
setting is a utomat ic a nd cannot be obtained by merely 
reducing jet sizes. 

3 1 + S elling th e carb n rettor.-This must be clone 
\\·ith the engine hot , afte r, say , 3 miles o r after 6 
miles in cold ll'ea the r. 

A. Find the pmt1er position at full speed 011 1he 
level o r preferably up a ve ry slight inclin e. 

B. Find the po1c•cr position up a hill of about 
r 111 9, or failin g a suitable hill, a load which 
reduces the speed to 12 m.p.h. with full th rottle 
may be imposed by loa ding the ca r up a less 
gradient or by to,,·ing another car. 

F ruj, rn S,·r,•icc .\! ,11111a l-t11r/)llrc/lor a11d P et rol S u pply 

3 15. I r th e mi xture le ver position 1s lowe1· for B 
than fo1· .- \ , the ca rburettor is o .. •er co 111p ensa ted a nd a 
smaller compensating jet is required. 

3 16. If , o n th e o th e r ha nd, the dial read ing is lower 
for A than for B, the carburettor ex hibits main jet 
characte ristics, and a larger compensa ting je t 1s 
req uired (sec Art. _,20) . 

Fig. 67 

317. Selling slow r11 1111in g device .-This sh ould be 
tackled only a fter th e main setting is in order. The 
adjustment consists of varying the length of the brass 
tu be A235 (Figs . 1 2 and 67) from r½" as a minimum 
to 2" as a max imum (measured from the unde r side 
of the head); the longer the tube the richer th e mixture. 

3 18. To check setting, adjust throttle open ing sere\\ · 
0 180 to run the hot engine at about 350 r.p.m. Let 
the engine run at thi s speed for about half a minute , 
with mixture lever in normal pos ition, a nd sucldenlv 
and simultaneously close mixture leve r and ope~ 
throttle ; th e engine should race up and die clown fairly 
quickly. · 

3 19. If th e tube is too long, then pe trol accumulates 
enough to keep the engine racing a long time, a lthough 
the main jet is closed. If the tube is too short, the 
eng ine w ill not throttle down to run slowly, or will 
not pick up well when the throttle is suddenly opened. 

Fo·rty-sevc 11 
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RE-SETTING THE CARBURETTOR. 

320. If a ca rburettor, a fter ha ving once been in 
orde r, loses its automa tic cha racter, the size of the 
compensating jet will be suspected, but it is the last 
thing which should be al te red, a s the defect probably 
has another cause. 

32 1. F or example , main jet characte ristic can result 
from the following causes :-Leaky joints at carburettor 
fl a ng e or a t tra nsfer port covers, dirt in compensating 
jet, a too short slow-running tube, a choked mud ex­
cluder under float chamber, or a choked muffl er, while 
the symptoms of over-compensation a re given by a 
c hoked petrol s upply to ca rburettor, or a too long 
slow-running tube. 

32 2. D efe ctive spark plugs, choked silencer, ~hoked 
fl a me ex ting uisher g auzes , discharged battery , dirty or 
badly adjusted contact breake r points a nd loose electri­
cal co nnections m ay lead one to suppose tha t the car­
burettor setting is wrong. 

323. Pich-up. - If the engine hesitates in stead of 
respoi1ding quickly to the accelerator after running 
slowly, repeat the acceleration tes t with the mixture 
leve r in different positions until the best place is found 
for this performa nce . If this position is above the 
normal position, the slow-running tube is probably too 
sho rt, a nd vice versa; sometimes, however, a bad pick­
up is due to the throttle sc rew 0180 being set to run 
the eng ine too slowly. 

324. If it beco mes necessa ry to re-determine the 
" normal positio n " of the mixture leve r, owing to di s­
m a ntling of the pa rts concerned, it should be remem­
bered that the most economical running mixture is 
one which g ives a little less tha n the maximum power; 
hence the red sp ot should be placed where loss of 
power just becomes a ppreciable. 

CHOKED PETROL PASSAGES AND PIPES. 

325. (F or Carburettor passages see Art. 301.) It 
should scarcely eve r be necessa ry to remove the petrol 
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cock o r the petrol cock filt er to clea r the passages (see 
Figs . 14-2 1). If, a fter apply ing the test desc ribed in 
Art. 303 , the flo a t is on the bottom of the float 
chamber, turn on the petrol; there should be a good 
stream through the pipe. If there is, then remove the 
flo at cha mber needle (Fig . 12), a nd blow both ways 
throug h the passage. Sha k e the fl oat to see if it 
contain s petrol (Art. 304) . 

326. If the s trea m is weak, remove the petrol pipe, 
blow through it , and connect a rubber tube to the 
petrol cock opening , turn on the petrol until the pipe 
fill s , pinch the tube, and then blow the petrol back 
violently in to the ta nk; repeat this several times , when 
the passages and filter should be cleared. 

:F 7· If th e g rav ity type primer (cars previou s to 
No. 5,000) receives no petrol, the passag es may be 
blocked, or thick oil may have sealed the air vent 
pipe (see Art. 233). 

CHAPTER V 

TRANSMISSION (Fig. 6~) 

REMOVING EPICYCLIC GEARBOX FROM CAR. 

341., i. D etach the fourteen fl exible coupling 
springs 0323 , Fig . 68, by firs t removing the fourteen· 
inn er screws 0457. Pl ace a piece of plain rod in 
each empty hole ·while each outer screw is being 

removed. (A r t. 103, Fig . 34.) 

ii. Loosen the sc rew 0327 in the locating collar 
about six complete turns, until the collar will . move 
round ori the shaft. 

111. Rei11ove the low a nd reverse rods 0446A, and 
the low g ea r pull-off spring underneath the low 
speed drum: 

1v. Release the anchor shaft 0381 by ta king 
the screws out from each encl . The anchor shaft 
can be prevented from rotating by inserting a tomm:v 

ba r in the centre of the shaft . (Fig . 69.) 
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(Some of the ea rly cars did not have this hole, 
a nd it may be necessary to drill a ¼" hole right 
through the dista nce ferrul e 0355 and the a nchor 
sha ft 038,, in position). (See Fig. 68.) 

v. Remove the small chain sprocket 0405 with 
the a id of th e wi thdrawing screws 01161 (or wi th 
service tool No. A371), and w ith the same sc rews 
remove the transmiss ion brake drum 0742, and 
remove the plate 0404. 

v1. "\Nithdraw the s ha ft with the special tool 
(service tool No. A370), or lever it out with jemmies 
or pinch bars. 

The gearbox can now be lifted out . 

Fig. 69 
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REMOVI NG THE GEAR SHAFT. 

3-f 2. lf only the gea1· shaft needs re moving, items 
ii. and v i. a lone are necessary. Care must be ta ken, 
however , if the gear shaft has seized in the low speed 
drum bearing. When the shaft is being withdrawn, 
the drum 0328 mu st be kept back, a nd, in the absence 
of the specia l tool (service tool N o. 01471), packing 
must be arranged between the drum and the reduction 
gearbox, at points where the fragile aluminium cover 
is supported. 

343. If the shaft is too bad1y seized to come rig ht 
through the to p speed cone, draw it as far as possible, 
then remove the engine and epicyclic gearbox, knock 
cone back a nd fil e hig h places off shaft. It may still 
be possible to use the shaft again , if it is carefully 
cleaned up to be a fre e fit in the low speed drum 
sleeve. 

ERECTION OF EPICYCLIC GEARBOX IN CAR. 

344. Erect parts in the reverse order of di sm a ntling 
a nd, after erecting , make sure that none of the parts 
detailed in Art. 341 has been omitted. 

345. "\Vhe n securing the locat ing coll a r with the 
screw 0327, there may be some doubt as to whether 
the point of the screw has entered the hole in the 
shaft; to ascertain this, first screw up lightly in the 
wrong place, release the screw half a turn, then, when 
it is in the rig ht place, the scre,v can be screwed in 
several turns. 

ASSEMBLING OF EPICYCLIC GEARBOX. 

346. 1. The bushes 0312, 03, o, a nd 03 , 1 should 
be pressed inside th e gearbox, the reverse drum 
hub, and gea rbox respectively. Then reamer out 
until they a re a very free running fit to the respec­
tive parts in which they run. 

u. Assemble the spindles 03 I -f a nd the washers 
0316 in gearbox, insert pegs 0322, secure w ith 
locking plates 0317 the nu ts 0493, assemble the 
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reve rse drum hub and drum comple te in to gearbox, 
and press th e gea r wheel 0308 into position; then 
place the \1·ashe r 0329, and th e gea r \\·hee l 0448, 
in such a positio n tha t the oil holes in the gear 
wheel co rrespond ,v ith the holes in the slow-speed 
drum. (Fo r remov ing g ea r \1,heels use service tool 
No. J 73. ) 

111. l f th e keep ring o:;:, 1 \\·ill not go into 
position, the rounded edges of the bushes may have 
to be scra ped to enable the slow-speed drum to 
go farther in. 

1\·. Press the bushes 03 15 into planet gear 
groups, rea mer until they a re very fr ee running 
fits on th eir spindles . \ Vith ·ft drill , follow through 
the hole already drilled in each o f th e smallest 
planet g ear wheels, a nd in se rt the peg 0471 until 
it proj ects ii'/' in s ide the bush. Caulk the steel over 
the head of this peg to ensure that it cannot work 
back. 

v. The two planet groups· of gea rs can now be 
slid into position; the two groups must slide simul­
taneously, otherwi se the co rrec t meshing of the 
gears necessa ry to ensure a n even distribution of 
th e dri ve \\· ill no t be obta ined. 
The . advantage of this pin-and-groove system of 

assembling will be ap preciated by those who· have 
spent hours trying to assemble s imila r ep_icyclic planets. 
If o ne planet g roup has been assembled wrongly, it 
may be impossible to get th e o ther one in a t all, or, 
worse s till , it may be assembled so that it drives 
aga inst the other instead of sharing_ the dri ve. 

\·i. Inse rt the othe r t \nJ ,\·a s he rs 03 16, an d 
a pply gold size or coach va rni sh to the joint on 
gearbox a nd cove r. Insert th e inner rin g for spring 
drive o_,2 4, and th e lockin g plates OJ 18, tighten 
nuts 0493, a nd th en the sc re \\·s 02 18 . ln sert the 
shaft 030 1, a nd k ee p collar 032r. 

vii. Rotate the shaft to asce rta in that the gears 
a re all fre e endwi se . Introduce about ·half a pint ::if 
e·ng in e oi l through th'e o il 1: lug hole o 168. 

Fiflv 

FITTI NG NEW LO\\--SPEED OR 
R EVE RSE BAND. 

J 47· Remove tr.in smiss ion band a ncho r shaft 0381 
(the ~ttachment to the chassis behind the gearbox), by 
un~lo mg the se t screws at each end (Art. 341 , iv). 
Bnng th e anchor shaft to the top, and in sert the new 
band under the keep-rings on the anchor shaft. R eplace 
the a ncho r shaft in position temporarily; by replacing 
the screws previously mentioned, a nd see if the new 
re-lined band fits the drum properly. 

348. lf the lining docs not conform to the cur va ­
ture of the drum, the band must be removed and bent 
on the bench with a wooden mallet, until the desired 
fit is obtained. If a nything·, the lining should make 
contact on the drum at the heel. encl first rather than 
th e toe. The anchor shaft can now be replaced and 
the set screws clon e up tightly , and the curved-lever 
pins in front of the gearbox i·nserted . 

FITTJNG N EV/ TOP-SPEED BAND. 

J 49 · For ba nd ad justme nt, see article Ill the 
l nstruct io n Book, under A he heading " Top-Speed 
Clutch Bands.'' A ft er re-lining the bands, it is essen­
tial to shape th e band carefully to suit the drums, 
o therwi se the gea rs will be noisy in neutral, the bands 
?·ill hea t up, and \\·ill not grip properly when travelling 
Ill top. . 

350. The clu tch stop Q (F igs. 30 and 3 1) is pro­
vided to preve nt the top-speed cone o:i41 from be ing 
forced against the low-speed drum by the clutch spring, 
thus producing wea r, noi t , a nd end-thru.st on the ball 
bearing 0313. / 

351. The stop shorulcl be a djusted so that a thin 
ca rd jus t fails to be ni ped behind the top-speed cone. 
The s top in the othe direction is the reduction -gear 
box cover R, a nd it is most importa nt t hat 
the top-speed bands should 1~ot be adjusted too tighth· 
to prevent tbi s stop from being reached (see ln s truc tio;1 
Book re "Furthe r Tig htening"). The length o f the 
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clutch fork rod o+H is adjustable to enable the s tops 
B a nd R to be encountered at th e sa me time. 

3_:; 2. On e of the ba nd s is pa inted \\·hite to g·uard 
aga in st one band being adjusted twice and the 'ei ther 
being missed. F o r adju s tment o f " Lo,\·-Speed a nd 
Re\·e rse Bands " see In struction Book. · 

EPICYCLIC GEAR SETZURES, 
353. As there is re l:1tive motion between all the 

g·ea r pa rts in neutral, low and reverse, it follows that 
if any part seizes, t he gearbox has to rotate as a 
whole, and the car is put in top gear. 

3_:;+ If the ca r tends to c reep forward and, on 
investigation afte r driving, the speed bands a re cool 
a nd no t rubbing, a pending se izure is indicated; plenty 
of oil should be added to the gearbox. 

355. If, ho\\· eve r, it seizes up solid, the ca r can be 
driven home on top gear. To start th e engine, push 
the car w ith the top speed in ( do not make the se ized 
parts \\·orse by dri ving through them). 

F IERCE CLUTCH. 
:t:;6. \ \-"ith ne\1· ca rs the bands corresponding to 

t he three speeds wi ll a ll be somewhat fi e rce untif th e 
linings have bedded clown, a nd the drums have become 
polished. 

If the dri ve r does not make due r1 llowance for this 
temporary fi e rceness , the excessive s train on the cha in 
will pull the back ax le forward on the sp ring, and 
s lacken th e chain in .~tead o f unduly st raining a ny part 
of th e transmission. 1 t is, c01isequently , very undesir­
able to attempt to fix the back axle :1b solutcly ri gid ly to 
the spring. 

REMOVJ:\i G REDCCTION -GEAR BOX FROM 

CHASS IS. (F ig. 68.) 
,):,,. To remove the layshaft 04 1 1, o r th e la rge 

gear wheel , it is necessary to remove th e reduction­
gear box o.p8 from the cha ss is: 

T roju11 Sen·icc .\l,11111nl-Spri11gs mu/ .·l x lcs 

1. Remo\·e th e locating co llar 032 1 (A rt. 3-1-, ii). 

11. Remo ve the right hand back spring (A rt. ·-1-01). 

111. R L: move the ha nd bra ke lever 0748. 

iv. Remove a ll the bolts arou nd the box , including 
those in s ide th e punt at the back, which hold th e 
box to th e torque tube 041 2. (Fig . 3 L) Th e \\·hole 
box a nd gearshaft vvill now come away . 

v . R emove the aluminium cover and chai n w heel, 
support the machined face of the box on blocks, 
and press the shaft through . 

358. In re-asse mbling this box, the reverse o rder 
should be followed . 

359. .-l liJ;11.m c11t. If these g round gea rs are not 
assembled in true a lig nment, i.e., with th eir shafts 
parallel, the g"l ,trs \\·ill be noisy . 

360, T o tes \: alignment, remove the sma ll chain 
wheel, and replace this by a disc (service tool No . 
01474) to ascertain that the in s ide face runs dead true. 
Attach a sc riber (thick copper wire) under the nut 
securing t he 6" brake drum to the gearshaft, bend the 
pointed end of this wire nearly to touch the aligning 
disc. R otate the shafts, and see that this distance 
(from the sc riber point to the a lig nin g di sc) remains 
constant during rotation. 

361. T o co rrec t any e rror in a li g nment it 1s neces­
sa ry e ither to mo ve the front of th e eng ine to the 
left o r right on the front engine bearer tube, or to 
a lter the thickness of one of the pieces of packing-, 
between the e ng ine foot and the torque tube. 

NOTE. As the reduction gears "are g round and 
mated in pairs , it is not usually fea s ible to renew one 
\\·ithout the other. 

S HORTEN ING CHAIN. 
362. Release th e eig ht (spri ng -cha ir) bolt s. Pull the 

top of the rig ht hand wheel forward, :with a sudden 
je rk, to s lacke n the cha in . Push out a ny one rivet 

Fifty-on e 



• 

I 

Troja11 S e·rvicc Ma11.11al-Sp-ri11gs and .4.xles 

with the special rivet-removing clamp, then push out 
the rivet next but one to it, thus removing a complete 
or double link, i. e., r½" of chain. Join up the chain 
with a new rive t-,- and· caulk its end . 

363. In the absence of the special rivet-removing 
clamp, it will be necessa ry, in o rder to push out the 
rivets to remove the chain and take it to the bench. 
R epla~e the chain over the sprockets, and tighten 
ro ug hly by rota ting the back wheel suddenly ba:k­
wards. Ad just with chain-adjuster (see Instruction 
Book, arti cle " Cha in Adjustmen t " ). 

364. I t is not feasibl e to shorten the chain in this 
m an ner more than twice, because a fter a third shorten­
ing it would become out of pitch w ith the sprockets, 
and would pers ist in jumping the teeth. 

~ I'•-=-----= - l 

Fig. 70 

364a . \Vhen it becomes necessa ry to fit a ne\.v 
chain the sprocke ts or chain wheels should also be 
renewed (se rvi ce Tool A371 ), as it is false economy to 
run a new chain on worn sprockets. (Fig. 70.) 
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CHAPTER VI. 
SPRINGS AND AXLES. 

REMOVING REAR SPRINGS. (Figs. 71 and 72.) 

40 r. Scotch the front wheels . Place a stout piece 
of board, 32" long, under the back end of the punt, 
and jack it up high enough to relieve the load from the 
sp rings ; remo ve the rea r spring grip plates 053 r, 
(F ig . 76), separate the back ends of the two bo ttom 
plates w ith a screwdriver, a nd \\'ithdra,1· the bottom 
plate entirely . (Serv ice tool A374.) The remaining 
plates sho uld be pushed to the bottom of the central 
spring clip 0739 and w ithdraw n all togethe i-. 

402. It is g enerally more convenient to remove 
the back axle entirely ; to do this, remove the chain 
(lift it off the front chain w heel without parting it 
a nywhere) , unscre\\' the brake wing nut, a nd take the 
axle out of t he wav. The axle has to be moved back­
\\·a rds and sidewa/s so that the wheels clear the w ings. 

403. In re-asse mbling, the spring 06 13 should 
be placed in position in the centre spring clip before 
the bottom or last plate is assembled, also, in the case 
of some chass is ( depending on the total thickness of 
the spring) , the make-up piece 048 1 should be placed 
under the keep spring . 

REMOVING FRONT SPRINGS. 

404. J ack up as ,,:ith rear springs, remove spring­
cha ir 1: late 0570, and w ithdraw the bottom plate first, 
a nd proceed as with rea r springs. 

LOOSE SPRING RIVETS. 

,+05. The dri ve of the chain and the drag· of the 
brake, act throug h the plates of the spring from the 
bottom pla te to the top plate ; therefore, it will be 
seen that since the bottom plate is secured to the 
a xle, and' the top pla te to the chassis frame, if the 
rivets were to come out there \\·otild be noth ing to 
keep the ax les in position. 
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Two ri vets secure each plate in the front springs 
and t hree in the case of the back springs, therefore 
it would not be serious if one rive t became loose or 
worked out; if, however, all the rivets securing one 
pla te to the nex t became loose, the spring would have 
to be dismantled a nd re-riveted. 

J f the t rouble is in the long plates, re-riveting is 
quite s imple, but if in the short plates, a ll the rivets 
in the plates below the defective one have to be cut 
out first. 

Trojan Serv£ce Manual-Sp·ri11gs and Axles 

Fig.71 

Fig.72 

CHANGING BACK-AXLE S HAFT. 

Tapered Type (Figs. 74 and 75). 

406. Scotch the front wheels, and remove the back 
ax le from the car entirely, as set out in Arts. 401 

and 402. 

Remove the back wheels \Vith wheel drawer. (Fig. 
73.) The w heel drawer screw should be first tighte ned, 
and then g iven one blow with a hammer, to free the 
tapered grip. Release the ball-bearing clamping bolts 
at each end of the axle case, a nd, \1· ith a block of 
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wood, drive the right-hand end of the ax le shaft 
through. 

407. \\'h en re-assembl ing , make s ure that the inner 
races of th e ball-bea rings are knocked up to th e 
shoulde rs of the shaft, \\·hil e the three clip bolts, each 
encl of. the axle case, arc quite loose; screw the wheels 
tightly home, spin the \\·heels a nd hit each encl of the 
axl e with a block of \\·ood. Put axle in position under 
springs, and ti g hten the fi ve bolts each encl of th e case . 

\ 
............ 

Fig. 73 

Fift _,•-/011 r 

-108. It is im portant to get the \1· heels tightly ho me 
on the tapers. .1\ft er tightly scre\1·in g- .up the wheel 
nut 050 1, us ing a tempo rary \\·asher, place a pi ece 
of Yer_v stout tube (O\·er f'' bore) O\·er th e encl of the 
axle, a nd hit this 11·ith a hamme r at the sa me t ime that 
an assistant is tightening th e nut. 

F ITTI NG NE W KEY TO ,\ XLE SHAFT. 
-1-09. Th(' key must l>L· made of wol o r kl·\· steel: 

it mu st fit tightly on th e sides , a nd be just clear, or 
but \·er~- s lig htl y marked top and bottom. The k ey 
should be in se rted after the \\·heel is on, but before 
th e \\·hee l is tightened home . 

. f I o . L. se I Ill' lock ing \\·a sher 05c 9a , and be nd up 
onh· on e of the four cars \Yith a blunt chi sel. 

-11 1. (' ll " J'/1 )_\_ It is esse nti a l to assemble 1n 
such a man ner that th e ball-bea rings are not subj ected 
to continu al end thrus t, as might be the case if the 
oute r races \\' ere clipped in their housings befo re the 
inner races we re right home. 

TAf( l i\'C l : l' E>ID-PLAY. 
-1 12. If the \\·hole :1ssembly of th e \\·heels and :1xlc 

develops excc ss i\·c end-pla y in the axle casing, owing­
to the clearance being exccssi\·c , remove both w heels, 
slacken th e live bolts at each encl of the ax le case, 
tap . the bea rings inwards, rotate the sha ft to see if 
it is quite free , and re-tighten th e ten bolts. 

Re-mount the \\· heels temporaril y, a nd measure the 
clearance o n the in side edge of the w heel hub . Thi s 
can be clone by a llowing the wheel to compress a piece 
o f lead previousfy la id ove r the shaft. Make the 
packing rings / a" less in thickness th a n the clearance 
width as shO\\·n b y the lead . 

REAR AXLES-SPLINED TYPE. 
(Figs . 76 a nd 77.) 

-+ 13. Befo re assembling the 'ax le shaft in th e ax le 
case , drive the \\·h eels home o n th e splines \\· ith a block 
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of wood while the shaft rotates on trestles (this saves 
the ball-bearings from being damaged). 

Withdraw the wheel and proceed as with tapered 
type. 

CONVERSION FROM SPLINED TO TAPERED 
AXLE. 

4 r 4. The following new parts are required : 

One axle shaft 0502A, and two nut-locking washers 
0509A. Two hubs 0506A, Two keys 0499, One dust 
cap 0508A, and 48 ¾" rivets 0536, and 24 ¼" rivets 
0615. 

LOOSE BACK AXLE DUST CAP, 0508. 

415. If this becomes loose on the right hand end of 
the back axle case, it makes a noise, and ceases to 
exclude dust, · etc., from the ball bearing. 

vVi th the edge of a half-round file make three or 
four notches ¼" deep round the outside of the axle 
end 0507, and caulk the edges of the dust cap into 
these notches. 

FITTING NEW PIVOT PINS. 

.p 6. The bushes 0557A must be scraped or 
reamered, if necessary, till the pins are quite a free fit, 
or seizure will result. Care must be taken that the 
correct types of pivot pin and distance collar 0555 and 
0555A are used for each type of axle end, as indicated 
in Figs. 78 and 79· 

417. Cars subsequent to No. 2561 are fitted with 
solid pivot pins (Fig·s. 78 and 80), each bearing being 
lubricated by means of a separate grease cup. 

This is the more satisfactory type; reference to the 
figure will render the conversion quite simple when the 
necessary pins, collars, bushes and grease cups have 
been obtained. 

STEERING PIVOT LUBRICATION. 

418. The lubrication of the steering pivots is very 
important, and is too frequently neglected. The type 
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with wick lubricator (Fig. 79) should not only have 
oil added occasionally, but steps should be taken to 
see that the wick is in order, that the oil is not too 
thick to flow, and that the parts do actually get 
their oil. 

Grease and thick oil must not be used with this type. 

.p9. CA UT!ON. If the pivot pin becomes loose 
in the stub axle, it is dangerously liable to break, and 
this condition should be looked for by seeing whether 
the nuts 0527A or 0649 (at the bottom ends) are tight. 

.po. If the nuts in question are not tight, remove 
the split pin, and tighten the nut at the same time 
that the top encl of the pin is tapped with a hammer. 

.pr. Similar precautions must be taken with the 
grease lubricated pivot pins (Fig. 78) (fitted to cars 
subsequent to 2,561), except, of course, that grease 
must be used, and the grease cups must be screwed 
right home after inserting grease, or they may shake 
off. 

422. Apart from the DANGER of running with 
pivot pins loose in the stub axle, excessive wear 
is produced in the bearings and the tyres ; the 
steering control also is impaired. 

BALL-END PINS. (Fig. 82.) 

423. The ball-end pins 0577 should never be re­
moved, except in the case of a replacement, after 
which the thread should be caulked over the nut 1'o 
ensure safety. 

It should be remembered that the object of making 
these pins detachable is not for the sake of detach­
ability, but in order to combine the most suitable 
materials for both the stub axle forging and for the 
ball-end. To disconnect a steering rod, remove the 
steering rod encl plug 0574; but do not interfere with 
the ball pins. 
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TIGHTENING FRONT WHEEL HUB CAPS. 

-P+ Fig. 78 "·ill show ho,,· the hub cap hoids the 
outside of the outer ball-bearing tightly in position, 
and, as this bearing" locates the wheel endways, it 
is important that the hub cap should be screwed right 
home, and locked. 

CHAPTER VII 

BRAKES AND STEERING. 

NOTE. For directions on adjusting transmission 
brakes, see article in Instruction Book, " Brake 
Adjustment.'' 

REAR BRAKE INEFFECTIVE. 

441. See that the cam spindle Ar 58 (Fig. 74) is 
free in its' bearing. If the short brake lever 0521 is 
vertical in the off position, a packing piece 0757 should 
be inserted under each of the brake shoe cam 
pads 0522. 

442. If, although the linings are intact, and the 
mechanism is in order, the brake will not hold, grease 
is probably the cause; the brake drum and shoe linings 
should be cleaned with petrol, and all visible excess 
grease removed. 

443. Jf the drum is mounted eccentrically, or if one 
shoe projects more than the other, braking ,vill be 
very poor and the drum will run hot . 

BRAKE SQUEAKS. 
444- After a brake has got very \\· et, it sometimes 

squeaks on being applied, but the trouble -usually 
passes off without attention. Do not oil the linings. 

REAR BRAKE FIERCE. 
445. Brakes sometimes become temporarily fierce 

after getting very ,:vet. If the fierceness is chronic, 
try interchanging the shoes one with the other, and 
" rough " the lining with a rasp. 

Fifty -eig ht 

THE LIFE OF A BRAKE LINING. 

·-k+6. lr suitable material is used, th e brakes should 
not require re-lining for at least ro,ooo miles with 
reasonable driving, except in very hilly districts. 

C:ire should be taken that the brake camshaft is 
\\·ell lubricated and free in its bearing, and that the 
brakes arc not binding or running· hot. 

USING REVERSE GEAR AS A BRAKE. 

447. The reve rse gear should not be used as a 
brake continuously, or it will become unduly hot, 
\\·ill emit smoke, and will cause wear in the gears. 

4-48. Neithe r should the hand b·rahe be used to 
bring the car to rest; it should be used when the 
car is left standing, and to assist the back brake when 
descending long hills. 

449. It is importa1it to rem~nber that when re­
placing any of the taper cotters, they must all be 
driven in towards the engine, except in the case of 
the clutch pedal lever (Fig. 30). 

TRACl1\JG BACKLASH 11\J STEERING GEAR. 

.+_=j'.). Fig. 81 "·i·ll show ho\\· backlash may occur; 
through the tubular .column not being tight on the 
pinion spindle 0587; bct\l'ecn the drop-arm and the 
gear spindle 0588; between the hand ,vl~eel and the 
column; in one of the coupling rod ends (Fig. 82); or 
the box may be loose in the chassis. 

The backlash can readil y be loc;1ted by getting an 
assistant to oscillate the steering wheel while the 
various connections are inspected . 

45 r. Serious backlash practically never occurs in 
the gear teeth ; the presence of appreciable slack, there­
fore, c;cills for immediate investigation and remedy. 

STIFF STEERING. 

452. Tack up the front axle and disconnect one 
end of the "pull and push " rod, or " drag link," 
by removing the steering· rod end cap 0574 (not the 
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ball-end pm, see Art. 423). It will then be easy to see 
whether the stiffness is in the steering box bearings 
or in the pivot pin bushes. 

REMOVING STEERING BOX. 
453. T ake the bolt right out o f clip 0585, raise 

the column slightly, disconnect the right hand end of 
the " pull and push " rod by removing cap 0574 (not 
the ball-end pin , see Art . 423), and remove the three 
-fs" nuts securing the box. 

REMOVING STEERING COLUMN. 
454. If it is desired to remoYe the column , take 

the bolt right out of the clip 0585, disconnect the 
horn \\·ire from the column above the brake pedal: 
unscrew the fibre in sulating bush, tie a long piece of 
thread to the end of the inside " ·ire and push th is 
wire in side the column, then draw the column upwards. 

WEAR ON GEAR TEETH. 
· 455. ,\ s the same t\\·o or three teeth a re in mesh 

nearly all the time the steering gear is in use, any 
wear is very local. In re-assembling the steering 
box, the pinion may be put back in any position, and 
the unworn tee th brought into service ; the drop arm 
has four key-wa ys , enabling it to be located by a ny 
of these on its shaft, so that the possibility of eve r 
wearing· out the s tee ring gear is ve ry remote. 

CASTOR STEERING. (EXPLANATION.) 
456. If the front axle be twisted in the spring 

table 0569 till the pivot pins arc vertical, the ca r can 
be s teered round corners, backwards or forwards, with 
the minimum force applied to the steering wheel, but 
the car will be most unpleasant to drive along a 
straig ht road, as it w ill wander from side to side. 
If, on the other hand, the pivot pins are inclined 
bacl{\rnrds through, say , 15 degrees, the car will keep 
straig ht, but will require considerable effort to bring 
it round sharp cornets, and th e "·heels will straighten 
out again immedia tely the stee rin g \\'heel is released. 

S i:dv 

457. The opposite occurs when backing; with 
excessive inclination of the pivot pins, the car is diffi­
cult to steer in reverse, as it tends to fly to full lock, 
considerable strength being required to hold it straig ht . 

458. The best inclination is a matter of taste, 
a slope of about 6 degrees, with the ca r empty, being a 
fair average. However, some drive rs, requiring con­
siderable speeds, may prefer rather more inclination, 
and not object to the ex tra pull round corners, and 
the ex tra effort when reve rsing. \~'}1 cn the Trojan 
is fitted with pneumatic ty res , better steering will be 
ensured by setting the pivot pins nearer the vertical 
tha n would be desired for solid tyres . 

459. The design enables the drive r to choose his 
own angle of inclina tion; he will thus, by a littl e 
experiment, be able to attain to hi s individual taste 
and driving comfort. 

TRACKING THE FRONT WHEELS. 

460. Jack the .wheels off the g round and set them 
in a position as nea rly straight a s possible ; make a 
chalk mark on the ins ide edge of each wheel rim. 
'Turn the wheels until the chalk marks are at the 
back, and measure the distance between the two chalk 
ma rks. Then bring the marks to the front a nd 
measure again; the . la tter measurement should be 
from f' to ¼" less than the former. 

If not co rrect, set o·ne of the steering arms, cold, 
\\'ith a bending bar. 

Using the same place on each \\'h eel (i. e . , the place 
chalked), elimin ates any inaccuracy \l·hich might occur 
if the ,,·heels themselves were not quite true. 

LUBRICATION OF STEERl NG BOX. 

461. In some cases, with ea rly ca rs , oil added in 
the steering column at A leaks out at the bottom 
instead of entering the box ; it is then advisable to fit 
an ½'' gas plug, as in Fig. 81, to enable oil to be 
introduced directly into the box, as well as at A. 
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CHAPTER VIII 
WHEELS, TYRES, RADIATOR AND TANK. 

RE-GROOVING TYRES. 
48 1. ·vvhen the grooves moulded in the two~inch 

solid tyres wear out, the resilence is impaired, and the 
car will skid eas ily . · 

The tyres can be re-grooved twice before they are 
11·_orn out, and a special tool 01170 can be supplied 
for the purpose. Grease the outside edge of the tyre 
to faci litate the passage of the cutter. 

FITTING NEW SOLID TYRES. 
482. \\Then attaching the tyre rim to the wheel, 

first pt.it the spring washers and nuts loosely on the 
18 bolts, with gold size, varnish or paint on the 
threads. Then work round and round the wheel, 
tightening up equally · and tightly. If a rim bolt be­
comes loose , it must be attended to immediately, or 
the trouble will spread to the others, and the holes 
will wear large. 

BUCKLED WHEEL. 
483. If a wheel becomes bent so that it runs out of 

truth, and the hub remains undamaged, it can be 
straightened , if a suitable tool or press is available, 
without fear of subsequent trouble. 

REMOVING RADIATOR FROM CAR. 
484. Remove th e mud shield plate 0673, in front of 

the steering box, remove the top waterpipe coupling­
at the radiator, loosen its coupling to the engine, and 
twist the pipe outwards, towards the left of the car; 
remove the bottom waterpipe coupling at the radiator, 
and push the pipe to one side. 

Uncouple one end of the '! pull and push " rod 
(Art. 423), jack up the front axle about four inches, 
and remove the four bolts holding the bottom water 
tank, which will allow the radiator to drop. 

RENEWING THE RADIATOR FERRULE ONLY. 
485. It is not necessa ry to jack up the front axle, 

as the radiator can be lowered sufficiently to enable 
the ferrules to be changed. 

Trojan Service Manual-T,Vhee ls, Tyres, Radiator and Tank 

RADIATOR AND FROST: 

_ 486. If th~_re. is any risk ~f the car being exposed 
to fros~, the 1 ctd1ato': and eng111e water jackets should 
b_e drarned by op_en111g the cock 0136 under the left 
side of the water pcket. 

It may be necessa ry to push a wire up from under 
the punt to displace sediment. 

REMOV ING THE PETROL TANK FROM CAR. 

487. Loosen the top strap bolts (behind the dash), 
and remove the bottom str;'.p bolts; unscrew the petrol 
cock gland tube A3 17 (Fig. r 6), and withdraw the 
operating rod A316; turn the top waterpipe outwards, 
then the tank will come out. 

CHAPTER IX 

LIST OF SERVICE TOOLS. 

.1\369. S ilencer reamer. (Art. 219.) 

A370. Gear shaft drawer. (Art. 34 r-vi.) 

A37 1. Drawer for sprocket and starter disc. ( Arts. 
364a, 109-ii, 341-v.) 

A.372. Engine crad le. (Art. 109-i.) 

A374. 

A375. 

A.376. 

A.377. 

A378. 

Drawer complete for gearbox and gear wheels. 
(Art. 346-ii.) · 

Spring leaf extractor. (Art. 401.) 

Crankshaft clamp. (Art. r r r-iii.) 

Main bearing grooving tool. (Art. r 11-iv.) 

Flexible coupling spring lifter. (No reference.) 

Reamer for crankshaft bearings. (Art. r 14-ii.) 

Spanner for nut and bolt on con. rod (smail 
end). (Art. r 17.) 

0147 r. Distance piece for withdrawing gearshaft. 
(Art. 342 .) 

0 1474. Alignment disc for gearbox. (Art. 36o.) 
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T1·o ja11 SN,•ice .\la111111i- Ce11er11I Tnspection 

GENERAL INSPECTION AT SERVICE 

GARAGES . 

501. Attention to the following points will ensure 
e fficient running o f the " Trojan," and agents and 
others should take every opportunity to look to these 
points when cars come to their garages. 

502, Front axle, (1) Pivot Pins tight in stub (see if 
nuts at bottom ends are quite tight) and 

· free in bushes. (2) F o rk ends tight on 
axle tube. 

Steering. (3) No back-lash. (4) Nut securing 
drop-arm tight, (5) Bolt tight in steer­
ing column clip 058_:; . 

Bach Axle, (6) Wheels tight on shaft. 

Chain. (7) Adjusted and lubricated. 

Wheels . (8) Rim bolts all tight. 

Brahes. 

Springs. 

Punt . 

Wings. 

Engine. 

Starte·r. 

(9) Correctly adjusted. ( 1 o) Foot brake 
cam spindle A 1 58, free. 

(II) Greased and (12) Rivets sound. 
( r 3) Spring rollers and spindles in order. 

(14) Torque tube bolts tight. (15) Punt 
free from oil or water (if not, trace 
source). 

(16) Lamp brackets tight on wings and 
stay tube. (17) Screws on wing valances 
tight. (18) Wings rigidly secured. (19) 
Door locks and hinges oiled and in 
order. 

(20) Flame-extinguisher gauzes clean. 

(2 r) Silencer clear. 

(22) Lever remains down and (23) re­
taining spring 0208 greased. 

C, 

Gcurh n:-,:. (24) Full travel on top-speed cone (25) 
bands adjusted. (26) Gearbox loca ting­
collar 032 r tight. (27) Change-speed 
leve r attachment to stump lever tight. 
(28) Catch i:Iatc and pawl in order. 

Carburett or . . (29) Float chamber clean. (30) Air vent 
free and (3 1) joint tight. (32) Throttle 
opens fully . (:l3) Mixture lever not too 
free '(34) all pipe joints tight. 

Ignition; (35) Distributor free to oscillate. (36) 
Spark advance operating over whole 
travel. (37) Timing correct. (38) Con­
tact breake r points adjusted. (39) Seg­
ment spring giving proper tension . (40) 
No excessive sparking. (41) Plug 
points adjusted . (42) ±" spark to earth 
at plug wires. 

f-3at:terv. (43) Sufficient elcctrolite and (44) box 
and terminals tight. 

Dvnamo. (4·5) Charging properly, and (46) cut­
out working. 

, 
SUMMARY. 

50.3. 1'01'-!TS NECESSA RY TO RE NDE R THE 
CAR SAFE. 

1, 2, 3, -+, 5, 6, 9, 10 , 13, 35, 36, 37· 

50+ POINTS NECESSA RY TO RE NDER THE 
CAR EFFICIENT. 

20, 2 I, 22 1 24, 25, 29, 30, J I, J2 , 34, 35, 36 , 37, 
38, 39, 40, 41, .p, 43, 45, 46. 

505. POINTS ~ECESSARY TO RED UCE 
R UNN I NG COSTS AND NOISE. 

6, 7, · 8, 10, 14, l 5, 16, 17, 18, 19, 23, 26, 43, 44, 
45, 46. 

ii 
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