Technical Information
Bulletin No. 13

PREPARATION AND ASSEMBLY OF
5TA, T.100A, T100S5/S, 3TA & T90.
350cc and 500cc “C’”” Range Mode!s
ENGINES FOR MAXIMUM PERFORMANCE

WORKSHOP TOOLS
It will be assumed that the following items are in the owner's possession and that he has both experience and
necessary workshop facilities,

Piston ring clips. Clutch centre extractor DA.50/1

Engine timing dics. “C" Range Workshop Manual,

Set of feeler gauges. Contact breaker cam extractor D.484

Crankshaft and camwheel extractor Z.89. . _ (Engine No. H.29733 onwards).

Additional parts for Z.89 toc!, Z.144 and Z.145 Contact breaker oil seal Pilot D.486
{Engine No. H.29733 onwards). (Engine No. H.29733 onwards).

T.D.C. Tool D.571/2
(Engine No. H.35987 onwards).

INTRODUCTION

Al models have a common stroke of 65.5 mm. The early T21 model had straight sided crankshaft webs, but after
thejntroduction of the 5TA model all crankshafts became common. The 350 c.c. models have a bore of 58.25 mm.
with steel connecting rods and .%” dia. gudgeon pin. 500 c.c. models have a bore of 69 mm. with alloy connecting
rods and {}” dia. gudgeon pin. -

The insert big end bearings are common to both the 350 c.c. and 500 c.c. models and have a bearing surface of
white metal. The plain right main bearing bush material is VP3 copper lead. No alternative materials are available
for either application, y

Various conditions of standard, wide and close ratio gears have been fitted but for competition work it is essential
to fit the current condition of the appropriate gears as shown in this bulletin.

A number of special high performance components are available for the above Triumph machines which may be
fitted to increase the power output. This Bulletin tabulates and co-relates all the necessary technical information
that is available so that the owner who wishes to increase the performance of his machine may do so, starting
from the point experience has shown to be best. These alterations are not necessarly for machines which are to
be retained for road use.

If the owner follows the sequence outlined he will achieve the optimum for the particular chosen condition, after
which the maximum will be gained by his own experience and endeavour.

Madel Engine Number coil ignition set as used by other models in the range.
The high performance camshafts E.4038 infet and
T21 from H101. Original 350 c.c. madel introduced in 1957 E.4039 cxhaust were fitzed.
with rear enclosure panels and 17 inch dia. wheels, T100S/S from H.25252, Alternative sporting model introduced
This model used a crankshaft having straight-sided 1961, Basically the same as the T100A but with the
« crankshalt webs. The later crankshaft having “‘pear’- following differences. 10" dia. front and 18” rear
shaped webs cannot be fitted without changing the wheels, abbreviated rear paneis, detachable head-
erankcase also. This crankshaft can, however, be fitted lamp and two into one exhaust system. The E.4023
to fater crankcases, using spacing washer E.4006. exhaust camshaft was fitted te bring the engine
ATA from H.5485. 3TA model introduced and a correspanding power lower down the r.p.m. range. The T100A
STA 500 c.c. model 5TA added to the range. Both models cluteh and needle roller bearing were aiso fitted.
used a common crankcase and crankshalt. The steel T90 from H.29733. Sporting version of the 3TA model intro-
connecting rods were retained for the 3TA, but the T1605/S duced 1953. New three spring clutch having 6 berded
5TA used rods of RR.56 Hiduminium alloy, and & plain plates, two into one exhaust system,
T100A, H.11512. A Sporting version of the 5TA model was detachatle headlamp and abbreviated rear panels and
introduced for the 1960 season using the A.C, 18” dia. wheels were fitted in common with the-
Magneto (E.T.) ignition system and battery lighting. T1005/S model. Twin contact breaker driven from the
This system was used up to engine H.22427 when a R/H end of the exhaust camshaft and twin ignition
changeover was made to full coil ignition as used for coils were used in place of the distributor and single
other models in the range. Some owners converzed coil originally ficted on T90 & T1005/S models.
earlier T100A models to the later system and full T90 from H.32465. A switch panel was fitted to the left-hand
details are given in Service Bulletin 295, For machines T103S/S  side of the machine in place of the “sports” panels
still using the original equipment, full details of the previously fitted, incorporating the lighting and
methad used for setting the ignition timing, including ignition switches. Re-designed front forks with
rotor positions, are given in Technical Informatan “outside” springs fitted to ail models.
Bulletin No. 10. Both these publications are available ITA from H.324¢5. The full rear enclosure paneis were deleted
from the Service Department upon request, providing 5TA and “sports'” type paneis fitted in their place, but the
the engine number and ignition are quoted. This nacelle headlamp was retained still with the lighting
model was also fitted with high performance cam- snd ignition switches incorporated. Twin contact
shafts E.4038 inlet and £.4023 exhaust, nacelie, rear breakers and twin ignition coils fisted.
enclosure panels and 17" aia. whesls. A larger clutch A
using 5 bonded and 6 plain plates and 2 orimary chain TA from H.35987. A bolt-on frame strut was incorporated for
tensioner slipper were fitted, but 5TA and 3TA T5%5 additional support of the fuel tank which was sup-
models did not incorporate this until jater. Unless T1005/S  ported on rubber mountings. The large front mua-
the machined boss (at 5 o'clock go the crank drive guard previously fitted to 3TA and 5TA models was
shaft, near the stator) is incorporaced, a chain tension- replaced by a sports type mudguard with additionat
er cannot bz fited. Even so a new outer cover {Part - front stays.
No. E.4122) is recuired. ITA
T100A from H.18412. From this engine number a 1 inch choke 3TA from H.43528. All coil ignition models used 12 voit
monoblec  carburetter was used ({376:273). The T50 tighting and ignition system. A six pint engine oil
exhaust camshaft was changed to the E.4)3% type and TIC0S/5  tank with positive rear chain lubrication was 2lso
a needle roller bearing layshaft fitied 1o the gearbox ficted, All mocels employed a left-hand switcii panel
with a single nucdle roller bearing incorporaied in in place of the “sporis" rear panets, The switch gear
the left hand end of the gearbox casing, incorporating a barrel-type ignition lock was fitted
S5TA from M.ALLI2 Used the larger TI00A and T1005/S clutzh to the switch panel with a “tell-tale” warning lamp
in pliace of the original clutch which used 4 honded incorporared in the headlamp shel. The previous
and 5 plain plawes, but retained the sintered bronze detacinble fuel tank steady Lar became an integral
fayshaft bushes. part of the frame and a redesigned fuei tank in-
TI00A from H.2243% The clectrical system was changed from corporating new Triumph motifs was employed, A

tha A.C. magneto type with bactery tighting to a full ‘kill’ button was fitted to the right handlebar.



from +1.432313 follewsn, 5 E404D are fitted as standard. T90, T100T
ITA Discontinued znd TIUOR have 11 in, dia, exhaust pipas, T90 ficted
STA with alloy connecting rads similar to TI00 except
N for smll end bush diameters. All models incorporats
TIGOT Daytona Sports models Introduced. These models balind up swinging crm with side support plates on
TIOGR have twin carburetters, an endrely new cylinder the rear frame. Entirely new heavier duty front
head to suwit with modified comiustivn chamber frame fitees with revised petroi tank mountings,
shape, valve anyles, inlet stud spacings and new inlet The lighting switch is now sitad in the headlamp
manifolds, TI0U I TIV0R have B” Front brake. Cam shell,
BRIEF TECHNICAL DATA
Head
LO. I.C. E.O. E.C. Carburetter Yalve | Size. Inlet.
Model | Capacity | C. Ratio @ 0.020 in, lifc Choke Size Inlet | Exhaust| Port
™ | 348 cc. | 7.5:1 26} 691 614 354 (Hi” up to H.2329 (375/23) 1% 15" 1#
(34" from H.3330 (375/32)
3TA 148 cc. | 759 |26 69% 61} 5% #H” (375/62) 14~ 14~ i
T90 348 ce. | 911 34 55 48 27 13 (376/300) 1.429" | 1.200" 1~
1.435" | t.195"
5TA 490 cc. | 7 :1 263 631 61} 354 » (375/35) 1.43% 1 157 1
(from H.[ 40528) 34 55 48 17 - (375/35) 1.4357
TI00A | 4% cc. | 9:1 27 48 48 7 i (375/35) 1.439" | 15" 1™
) 1.435”
TRSA 490 ce. | 9: 1 34 55 55 34 1” (375/273) 1.43%7 | 15* thd
: 1.435%
T1095/5 | 490 c.c. [ 9:1 34 55 48 27 1 (376/273) 1.4397 | 15~ 1”
T100T
TI100R | 490 cc. | 9.7 :1 40 1 5 61 ) 14" (376/324/325)) 143~ 1% 14~

For all dismantling and assembly procedure follow the instructions as detailed in the Workshop Manual, The
procedure detailed hereafter\ is in respect of non-standard high performance equipment only.

SECTION 1 ENGINE

Strip out completely and examine for « ear, fatigue, misuse and
any signs of damage. Remember that if you intend to increase
the periormance of the machine, a!t components will be subject
to higher loaas and the trouble 2rd pavience 10 achieve this
condition will be wasted if a suspect item is refitted and subse-
quently gives trousle, Fit new gasiets and washers throughout,
{a) Crankcase

Rebuild with new con, rod and flywheel bolts and nuts. Clean out
the siudge tuve i the machine has completed 2 considerable
mileage. YWhen using any of these engines for high performance
work, the current cranksnafc right plain main bearing housing
lockplate snould be fitted. ¥Where it is not already incorporated,
a suitable groove snould pe made in the main bearing housing to
accept the backpiate, or the current housing Part No. E.4322
should be fitted. The face of the crankcase should also be relieved
to aliow the smali lockplate (Part No. E.4139) to be fitted. This
should be retained by a self tap screw (Part No. E.4140). The
crankcase must be drilled with an §”(.125”) drill to a depth of §*
ia the appropriate position. Prior to repitacing the bush, apply
"*Loctite' sealant to both the bush and the housing after making
sure no lubricant reinaing on the suriaces. This prevents any
possibility of subsequent lateral movement under arducus heat
conditions. a2 new timing side main bearing bush is to be fitted,
it is necessary to line ream ic using service toof number Z.128,
The cost of this tool for the average owner with limited usage is
uneconomical, and we suggest that your local Triumph dealer
will be capanie of carrying out this work for a small charge.
Bushes of 0.0107, 0.020” and 0.030” urzersizes are available for
use with reground crankshait assemblies. Fit the high perform-
ance camsharts only in conjunctions with E.4040 tapperts {cam
folioveers). Align and boit up the crankcase halves taking care
that the breatner and spring is properly located in the inlet
cam shalt and drive side crank case half. Fit the piston rings using
“tapered face” top and second compression rings and standard
oil control rings. T100A, T1005/5 and T30 machines are already
fitted with 9.0-1 compression ratio pistons, but the other models
will require these to be fitted. Refit the cylinder block, prefer-
ably using piston ring clips te avoid damage to the piston andfor
rings. Heavy duty piston rings {Df24) supplied under part No.
CP. 180 are available for high perforiance work, These can only
be used in conjunction with E.4021 9:1 5{:0 ¢.c. pistons.
CAMSHAFTS AND EXHAUSY SYSTEMS

FOR -RACING PURPOSES

irict camshaft £.4038 (distributer) in conjuniction

E.5163 twin C.B, arrangement with E.4040
Exhaust carmshaft E.4039 (distributor) tappets
£.5044 twin C.B. arrangement
1LC, 34° LC.55° E.Q.55° E.C.34°

FOR HIGH PERFORMANCE ROAD WORK
Alternauve exnaust camshafts and seteings for road use
with sitencers: (3TA and 5TA only).
Distributor models £.4023 Exhaust opens 48°

f:xhaust closes 27°
Twin C.B. models E.4786 Exbhaust opens 48°
Exchausc closes 27°

in conjunction
with E,3753
tappets

For racing purposes use:

14+ inch dia. twin dowiswept exhaust system {Part No, E.3992
L/H and E.3934 R/t{) with megaphones (16" long and 4” exit dia.}.
TZ1 meoaels must use exhausc pipes Fart No. E3264 Lf/H and
E.3845 R/H. For short twisting circuits and ccrambles type events
use: 117 dia. twin dawnswept exnaosi system (Pare No. E.3992
LiH and E.3994 RjH) with straight-chrough extensions (Part
No, E.4042 L/H and E.4043 RfH).

FIG. A. DIAL TEST INDICATOR AND DEGREE FIMING

DISC ARRANGEMENT

For road racing use striaght-through silencer equipment with the
above camshaits with 14" dia. twin downswept exhaust system
(Part ‘No. E.3992 L/H and E.3594 R/H) with straight-through
sports silencers (Parc No. £.4157 L/H and £.4158 Rj/H).

Models T90, T100T and T190R have 13” dis. exhaust pipes as
original equipment {Part Numbers ES325 L/H and £5327). These
should be rerained and fitted in conjunction with silencers F4157
and E4158. No exhaust pipe extensions are manufactured to
suit these exnaust pipes but suitable ones can be made up to
B} ins. lengeh if required,

If silencers or megaphones are used it is essential that they are
adequacely sway-braced becv/een the silencer or inegaphone nose
clips and the bottom of the trame down tube.,

Where machines were fitted wich the two in to one system as
standard equipmient, tais should be removed and twin down-
swept exhause pipes Part Noc, E.3992 L/H and E.3994 R/H, fitted
In place of the origin2! equipment, .

(b} Cylinder Heal

The engine performancs is far more dependent on the port shapa
and size tnan finisa, The poct section should be almost constant,
free fivin siarp corners, buimss or waviness and the finish should
be gowd, i¢ has been found that a mirror finish is not necessary,
Final pore #inlshing after the shape has satisfactorily boen
achieved, should be carried out with greac cara,




Larger diameter valves can only be fitted to cylinder heads used
an engines from engine number H.29733 as cthese versions
incorporate larger duameter valve scar snserts, and allow tor
larger diameter valve seats and increased throating.

Bronze valve guides are availabie for all models, under Part
Mumber E.6301. Should larger valves be fitted for special pur-
poses the valve cutaways in the piston crawns should be in-
creased to prevent contact with the valves at high rop.m. Any
shzrp corners should be bienocd away to prevent “hot spots™.
Also the auxiiiary spheres in the cylinder head may need Llend-
ing. Gring the valves in and fit a new set 2! valve springs, avail-
able under Part Number CP.177.

From Engine Number H.32465 the pusih rod cover tube design
was changed to improve the oil tightness at this point. This
affects the cover tubes, sealing washers ang tappet guide blocks.
The later arrargement can be fitted to earlier moaels, provided
the cylinder block flange is machined to provide-clearance for
the new tappet zuide blocks and push rod tube bottom cup
arrangements. (See Fig. B).

Fit the cylinder head and push rod cover tubes, checking that the
copper cylinder head gasket has no sharp edges around the bore
to cause pre-ignition,

(c) Cylinder Head—Twin Carburctter T100T/TI00R

This cylinder head as produced will give the optimum perform-
ance and will require only final port finishing as above. No
ttempt should be maae to vary valve sizes. To convert and
existing single carburetter model (500 c.c. only) to this condition
will be extremely costly and our experience indicates that the
maxiznum cerformance wiil be availabla only where all the parts
listed below are fitted at one znd the same time,

Qty. Part No. Description

2 E6864 Piston Assy, 9.75 c.r.
1 E6966 Cylinder Head

2 E6853 inlet Valves

1, E6854 Exhaust Valves

4 E&B5S Bottom Cups

1 E7136 Left Manifold

1 E7137 Rizht Manifold

1 6772 Manifold Washer

4 S582 Studs

4 13105/00/2 Nuts |

4 29505/07/2 Socket Head Screws
1 3761324 L.H. Carburetter

1 376/325 R.H. Carburetter

2 E&916 Balan:e Pipe Adaptor
1 £E6958 Balance Pipe

2 E5473 Clip

1 F7564 Pipe, Carb. to Carb.
2 L5690 Banjo

P E6848 Clips

4 ES044 Exhaust Camshaft

4 £4040 Cam Follower

1 E5325 Exhaust Pipe

1 E5327 Exhaust Pipe

riG. B, MODIFIED PUSH ROD COVER Oil

SEAL ARRANGEME:T

‘rom Engine Number H.29733 all modeis incorporated » cthinner
cylinder head gasket (024" thick). The cylinder head overall
septh was amended correspondingly, Meads and gaskets must
a0l be interchanged' as this affects:

{a} compression ratio

(b) push rod cover tube sealing eflectiveness
t I$ no good increasing the size of the inler ports {i.e, cross
sectional area) unless bigger inlet valves are fitted, and it is of no
sse increasing both unless a high compression ratio is used.
Zonversely, it is of no use increasing the engine compression
‘atio unless attention is paid to the engine breathing —i.e.
saives and ports.
Dptimum sizes of each are already chosen for the standard model
concerned, and any single departure must be considered as a
combination of all three factors.

‘¢} Yalve Timing

The valve timing narks should be set to the timing marks shown
n the Waorkshop Manual. It is emscntial to use the triple keyway
.amwheels to enable accurate valve timing to be achieved, and

theze should be aszembled with the proper tool, otherwise
damage to the camshaft or camwheel will occur,

First and foremost, a degree timing disc must be bolted to the
drivestiaft and T.D.C., accurately estaalished, using a D.T.1, {dial
tast indicator} on the rrewn of the pisten. Fix a pointer at 340°
with pistons at the top of their travel. Adjust accurately until the
indicated piston travels cither side of T.0.C, gives an cqual
nuinoer of degrees eicher side of the 360°, o

Once this has been achicrea fit the erankshalt timing pinion and
intermediate wheel. if 2 D.T.. is not avadable T.D.C. can be
established using a depth gauge on the piston crown, rotating
the engine as snown, as Leiore 50 tnat the pistons travel down
the stroke either side of T.D.C. to tne mark cnosen on the
timing stick at avout one inch of piston travel from T.D.C.
Adjust the timing oisc to read equally either sice of 360° with
the suck down to this mark,

Similariy. wnere reference is made later to 0.020" lift with zero
valve adjustment, and no D.T.l. used, then set the adjustment at
0.025” with the other vaive on the same camshalt fully open and
the 0.020” point referred to is wnen a 0.005” feeler is just
“nipped™. This alcernative drill applies right through the pro-
cedure, .
Note.—From H.35987 T.D.C. can be established by removing the
blanking plug situated 1n the cranicase just behind the cylinder
block and Inserting service tools numoer D.571 and D.572 which
locates the flywneel assembly at T.D.C.

FIG. C. T.D.C. LOCATION TOOL D571/2 IN
POSITION (FROM ENGINE Nc. H35937)

The normal camwheel markings are quite accurate enough for
normal use, but for the greatest possible accuracy use the
procedure detailed below.

METHOD 1

Initial valve timing {note aiternative figures or the exhaust
camshaflt recommended for use with tne silencars), fit the
exhaust rockerbox with one pushrod and agjust the valve
adjuster to 0.020” (0.50 rnm.) cicarance on the cam base circle.
Set the engine rotating forward, that is, in its normal correct
direction of rotation, to 34° A.T.D. Rotate the camshaft in the
opposite direction until all piay in the pusn roa and rocker gear
is taken up, fit the exhaust camwneel liming up tne nearvst key-
way to give a mesh without disturbing tne secting of the cam.
Mark the keyway in the camwheel for if the wiee! has 1o be
removed to equalize between the cyiinders later, and no mark is
made, the previous careful work can be lost.

Remove the exhaust rocker box and push rod and fit the inlet
in a similar manner, using the previous ¢ylinderas reference when
fitting the push rod. Again rotate the engine forward to 35°
B.T.D. and set the valve adjuster to 0.020” {(0.50 mm.). Rotate
the camshaft in the same direction assemplie the camwiee! to
the shaft as above. Mark the keyway chosen on tite camwheel,
This method of initial assembly ensures tnat the exhaust closing-
inlet opening over 1ap is correct and this is the condition to aim
far it either cam open period proves to be short and the theoret-
ical figures cannot be achieved,

METHOD 2

Alternatively, if the fitter is more adept, the camwheels can be
assernbled with the shalts as shown in Fig. D during crankcase
assembly, and the ¢ngine subsequently fully built. Again the
keyway selected (this time (o the appropriate marks on the
wheels) should be marked to make handling easicr if and when
final vernier adjusunent of the timing is made. This method
probaoly required more time to obtawn final accuracy than the
step by step method dgcscribed eariier. This valve adjusters
shouid now be set at zero, with only a sliding fit bewween the
rockers and valve tips. Fit the dial test indicator firmly to the
cylinger head. It is most essential that the D.T.L is rigid and
secure, otherwise erroncous results will be acnieved. If a D.T.A,
is not available, set the adjusters at 0.025” on the base of the cam
(i.e. other valve fully open), as reterred to carlier, any carry out
the same drill using a 0.005” feeier gauge, the point of “nip™
being equivalent to 0.920” Lift zero clearance. First chuck the
inlet by rotating the engine “forward” and log the point on the
degree disc, not whe. 2 the valve commences Lo open, bug at
0.020” lift. This ensures that the followers are off the cam base




EXHAUST

FIG. D1. STANDARD VALVE TIMING MARKS (ALL MODELS
AND CAMSHAFTS EXCEPTING T100T/T100R)

, EXHAUST

FIG. D2. YALVE TIMING MARKS (T100T/T100R ONLY)

circle and all slack in the rocher gear nas been taken up. Stilf
rotating “forward” check the point where 0.0207 is reacned on
ctosing. It is usually found thac the hit ot the cam is greater than
the range of the D.T 1. and therefore it is auvisable (o rotate the
engine “backwarus™ until the inlet opens and rises well past the
0.020” mark and then reversiey the cirection, rotate the engine
normaliy “forwara’ ana {og tne potnt where 0.020” is reacned
as the valve closes. Then cneck the other cylinder on the same
camsnalt.

ADJUSTING THE CAM TIMING AND BALANCING
BETWEEN THE CYLIRMUERS

The object is pow to baiance the wniet opening {i.e. between the
cyiingers), i.e. choose a nominal to suit both and adjust the
camshaft using the cam wheel Keyway (o ensure this position
occurs at 34° B.T.C, engine rowaung “forward', To “adjust’ the
cam, the Cainwheei has to pe removed ano the wneel replaced
In such a way that when re-meshed the cam is either advanced
or retardea as required. The teeth of the camwneel are pitched
ac 7° apart (i.e. 15° engine; and the three keyways are equi-
spaced, therziore giving 5° engine steps vack or forward, When
the camwiieei is removeq and In your pand, rotate the engine
the amiount it is necessary to adjust the tinung {making sure the
cafn does not move once tne wneed 13 reinoved), ang carerully
offer up the camwneel ang re-meih in a position wnere <am
keyway and teetn bne up and mesh correctly.

Rememuber, if the engine 1s rotated forwarc in this operation the
cam will be retaroed relative to the engine, ang vice-versa, Once
this has peen uone, cneck Lotn cylinders ana lug the figures, and
il successiul, remuve the previous Keyway Miarks and etch or
permanently recora tne tinas cusicion, for if ac a future oate the
intermediate wneel is removea, the marks as standard on the
wheel will not give any guige to rentting. It is hmportant that the
camshalt is “'ag rest” wnen the camwieel is removed. Do not
atcernpl 1O remove WILN (he valve open ana the spring com-
pressed, otherwise the previous seitings will be jost if the cam
ipins {o rest,

Repeat the above on the exniust camsnafy, aiming at the mean
exhausc closingat 34% A T.C. (note anegroative figures when
using cunahaft suitavie for silencers). ’
Whon this nus peen achievea, ygain peraanenty mark the cam-
whewis, fit tne nucs ang continue the assenoly of the engine,
This pruceuure anu sectings appiy 1o ail moceis. The limits on
the camare &= 24% 50 thatif you achieve your suttings within these
limits your adjustments are as correct 23 possible,

ELLCYRICAL EQUIFetENT

Lucas RM. 15 or RM.13/15 aiccinators wern fitted to all mode!s
up to H.25252. RM. 19 alweriiators were ticiea theseafter,

IGRITION TIMING

There are two types of ignition system in current use:
1) Coil ignimion
2} AC, megauto (Energy Traniier -~ E.T.) ignivon,

Machines up to Engine Number H.29733 have a distributor driven
by skew gears from the inlet camshait and later models have twin
contact breakers oriven from tne end of the exhaust camshaft,
The T100A and earlier TRSAR, was an A.C, magneto maching
{E.T.) with batiery cnarging and lighting equipment, whereas ail
other A.C. magneto machines have no battery and run with
direct lightung vr even with lighting equipment removed.

For \naximum performance the ignition shouid be sot at full
advance. On distributor modets thus can be achicved by manually
advancing the auto advance cam against tne mechanism spitng
whilst sctting the distributor or C.B. back plate. When this has
been achieved tne static serting on the degree plate should Le
checked for future reference. CHECK BOTH CYLINDERS.

On twin contact breaker machines maximum periormance and
reliability will only be availavie wirere tha ignition timing on
both cylinders Is set using a stroboscope as detailod In the
workshop-manual,

The following table is of piston movement and crank angle for
the three conditions of exnaust and usage and illustrates the
recommanded rotor positions on A.C. models.

Type lgnitien Timing Rotor
of Use Exhaust Syscem fully advanced Position
350 c.c. and 500 c.c.
Road Silencers 3re -
Sports Straight through 39° M
Racing Megapnones 42° “R"

On A.C. machines it is essential for maximum spark energy at
full advance, at full engine specd r.p.m. that the rotor is in
absolutely correct relationsnip to tne stator pole piece. Later
rotors are marked on tne appropriate peg fiole as above, but Lo
check, the correct procedure is getailed below,

{lt will be noted that afl A.C. magneto machines incorporate an
engine drive sprocket with a rotor location peg -— wiiereag coil
Ignition models locate tne rotor on tne drive snait with a key).
To check the rotor Iocation, set tne engine at full advance,
Position the rotur on the artve snait with the rotor magnets ¢
ahead of the stator poie piece, and tap the rotor onto the peg
on the drive sprocket. Drill the peg locating hote in tne rotor In
this position. This ensures a good heaithy spark at full engine
advance,

Further information is available on timing distribucor equipped
T100A, T1005/C, TR5, and TRSA/C machines from the Service
Departnent by requesting Service Bulletin 229,

Owners retaining tne distrioutor type E.T. ignition system
should remove the tonoenser if fitted, and subscitute the larger
external condenser (Lucas part 54413286) under the toil fixing
bolt and connectea to the black and white lead. If a fault is
suspected in the ignition system Technicat Information Bulietin
No. 10 available from the Service Department provides informa-
tion on fault tracing.

CONVERTING FROM DISTRIBUTOR TO TWIN
CONTACY BREAKERS

The foliowing parts will be required by owners who wish to
convert distributor equipped models to the current exhaust
camshaft driven contact breakers.

COIL IGNITION MODELS

Qty. Part No. item
1 E.5044 Exhaustc camshaft
1 E.4630 Timing cover
1 E4574 C:B cover piate
1 E.5049 Joint washer {for cover plate)
2 F.4715 Screws (|7 UH,)
2 GS.229 Serrated washers
1 47605 Contact breaker assembly (4CA)
1 £.5451 Bolt (for C:B Assy.)
1 §25-43 Wasner (for E.5451 bolt)
1 E.4568 C:B ol seal
2 E.4747 Pitiar Bolts
2 E.6559 Washers (for E.4747 bolts)
1 45152 Ignition coil (MAG (additional) )
1 E.4563 Camshaft nut

A.C. MAGNETO (E.T) MODELS

Use all above parts except where aiternatives are shown below:

Qty. Part No. itern
1 31071 Cut-out Button
1 47602 Contact breaker assembly (4CA)
1 54215824 Rotor (RM19 E.T.) for drill drive
peg hote as described).
1 47188 Stator (R.19 E.T.)
2 45149 lgniven coils (3 E.T.)
2 5441582 Condenser -
1 Ed142 Dowel {for rotor)
4 F.6112 Coil Brackets
2 F.6122 Bolt (114" U.H.)
2 74366 Distance piece
2 F 6125 Retainer
2 F.6136 ketainer
2 $.25-43 Plain washer
4 W.912 Bolt (1* U.H.}
7 E.1612 Serrated washer
& F.879 Nut




St 2l of eourse be necessary to biank off the original distributer
drive hele, It is sugeesced that a small plate approximately %
thizk could be cut to shape to cover the bore hole and the
mzchine faced area where the distributer was seated previously,
The crankcase and plate should cthen be carefully drilled o
accept two sell tup screws. Prior to entering the screws, a
suitable gasket should bz made to prevent oil leakage and the
thread of the screws should be ¢oated with Loctite.

The criginal access hole for the contact breaker wires in the
timing cover should then be blanked ol to prevent oil entering
the C:B housing. The housing should then be drilled st the
12 o'clock position as near as practicable to the chromium plated
cover without breaking through the c:lpe of the housing with
the drill, A suitable rubber grommet should then be fitted and
the C:B wires passed through at this stage. As an additional
precaution against the ingress of water, a proprietary sealing
compound can be used on the grommet and C:B wires at the
point of enzry.

SECTION 2 TRANSMISSION

DUPLEX PRIMARY DIUVE

The primary drive is by Duplex chaln in an oil bath chaincase, Oil
capacity is 3 pint (300 c.c.} of $.A.E. 20 grade oil, although some
riders prefer to remove the outer cover and substitute a guard
to allow 2 cooling air stream to pass over the chain and sprockets,
This is entirely a matter of prefercnce. If the latter course is
adopted the chain tznsioner, where fitted, must be removed and
an independent primary oiler should be installed. All models
have a 26 tooth engine sprocker and a 5% tooth clutch sprocket
integral with clutch housing. If the chain fitted 10 your machine
Is not of the endless type, the split links shouid be removed and
the chain riveted. The primary chain size is 3 x }* Duplex
(78 links).

CLUTCH

Eirst read the information in Section C of the Workshop Manual,
If the four spring clutch is used, the extra strong clutch springs
Part No. T.1560 should be fitted.

The four spring clutch (prior Engine Number H.29733) can be
modified to incorporate an additional clutch plate (i.e. greater
torque carrying capacity) if the flange on the back of the shock
absarber is machined off. In this case the order of reassembling
the clutch plates should be reversed, i.e. the bonded plates next
to the clutch wheel followed by a plain steel plate, etc., and
finishing with a plain steel plate next to the spring [oaded
pressure plate. Whether or not this modification is carried out
the shock absorber should be removed and the four countersunk
backplate screws (three after Engine Number H.23733) soldered
tn position.

GEARBO X

Again the specification of gears is purely a matter of choice and
requirements for the type of going, but generally speaking the
following types of gear clusters are best suited to the individual
use:

CLOSE RATIO — Road racing and high speed work.
STANDARD RATIO —- Normali road touring, scrambling, ete.
WIDE RATIO — Trials riding,

It Is unnecessary to reiterate that unless the owner is absolutely
satisficd with the case, bushes, bearing shaft and gears, etc. it s
wasted effort and time to refic them for high powered use. The
gear clusters required should be erdered through your local
dealer, quoting the part numbers of the gears listed and the
model for which they are required. Under no circumstances
should these various gear forms be mixad. It is best to remember
that the ideal is to choose the point where the rider expects to
reach his maximum speed in top zear and to achieva his maximum
r.p.m, at this point. Safe maximum r.p.m, can be taken as 7,600
r.p.m. for all models.

Generally speaking, thr power curves fall away above these
r.p.m. and revs. in excess of these have often been achieved and
maintained successfully without any resuitant distress, and the
decision to exceed therm must be the responstbility of the rider,
who alone can “feel” the potentialities of his motor ynder the
conditions in which he is riding.

Gearbox sprockets of 17-20 teeth are available. The rear chain
sizo ls §” x §*. Rear wheel sprockets having 43 teeth or 46 teeth
are available in both standard and quickly detachable tyges.
Variations in overaill gearing with the alternative gearbox and
rear wheel sprockets fitted are shown at the end of the bullctin,
For any high performance work it is essentil to convert the
gearbox to a needle roller layshaft bearing condition and gear
clusters incorporating the latest tooty form, which experience
has shown to be best. The part numbers of the gears are iisted
in close, wide and standard ratios.

CLOSE
Part No. of

ltem No, Teeth Reduction
Mainshaft high T.1811 20T Ist  1.99
Mainshalt cluster ... | T.197¢ 36227 Znd 1.35
Mainshaft second ... T.1832 iy Ird 112
Layshalc cluster .., T.1972 17/23T 4th Diirect
Layshafc third T.1342 1T
Layshaft low T.1950 27T

WIDE
Part No, of
feem No. T=ezh Reduction
Mainshaft high o TA634 23T 1st 3,18
Mzinshaft cluster .., T.1959 15/24T  2nd 1.97
Mainshaft second ... T.1837 207 3rd 1.37
Layshaft cluster ... T.1960 14/24T  4th Direct
Layshalt third T.1839 20T
Layshaft low.., . T.1961 29T
STARDARD
Part No. of
ftem No, Teeth Reduction
Mazinshaft high T.1947 27 1se  2.48
Mzinshalt cluster ... T.1948 16/247 2nd  1.61
Mainshaft second ... T.1922 uT Ird 1.22
Layshaft cluster .. T.1949 15/23T 4th Direct
Layshaft third T.183% 20T '
Layshaft low... T.1950 2T

NOTES

T90 and T100$/S machines from Engine Number H.32465 already
have the latest gear clusters and needle roller bearings fitted.
3TA and 5TA machines from Engine Number H.32465 have the
latest gear ciusters fitted but will require the needle roller
bearings and kickstarter spindle fitting 10 convert them to the
suggested condition, with the appropriate layshafe assembly,
T100S/C (Export) machines from H.32465 are ficted with the
latest wide ratio gear clusters and needie roiler bearings.
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FIG, E. NEEDLE ROLLER BEARING DRIFT

SECTION 3 CONVERTING EARLIER
MACHINES TO A NEEDLE
ROLLER BEARING LAYSHAFT
CONDITION

To convert an earlier machine fitted with sintered bronze tay
shaft bushes to the needle roller bearing layshaft condition, use
the gears listed and also the following parts:

1 — T.1827 Kicksterter spindle |

1 — T.1897 Needle rolier bearing (for fitting into the Kickstare

spindle)

1 —T.1606 Necdle roller bearing {for the drive side of the
layshaft)

1 —T.1607 Thrust washer (plain face next to T.1606 needie
raller)

¥Yhen converting to different ratio gear clusters, check that the
sliding gears clear the cutaway on the sides of the selector forks,
Earlier selector forks can ce modified by grinding if necessary.
Under no circumstances must the various gear forms be mixed.
The original layshaft bearing bush should be removed by inserting
a suitable tap and carcfully drawing the bush out after heatiry
the case to approximately 160°C. It will be observed that tne
gearbox shell has Leen macnine faced around the area in which
the bush was originally fitied. When the needle roiler bearing
is fitted {with casing hot} it should remain .073” — 070" proud
of the machined facing. Eariy crankcases were not machined to
eccept the layshafr beering thruse washer, A flange cut from the
original T.1367 layshaft bush can be used in place of the T.1607
thrust washer if necessary,

A double diametcr drift should be turned to enable the ncedle
roller bearing 1o be driven into the gearbox shell without
damage. Suitable dimcnsions are shown in Fig. E,

The outar portion cf the bore inte which the bearing fits should
be sealed with a suitubie proprietary scalant to prevent any
possible seepage of lubrizant,




SECTION 4 FRAME

(2) Forks

It k2s been found that for serambling a stiffer front fork action is
destroble. Heavier grades of oil may be used in both the current
and earfier forks, but the recommended quantity should not be
excecded. Internal fork gamper kits are available for 1964
models onwards,

(b} Near Suspension

Tie standard rear hydraulic dampers are specified with 130 Ib,
rate springs. These should bz substituted by 90 (b, rate springs
(Part Numbar $054/C9 yellowjwhite) for rrad racing conditions,
Buth the forks and the rear suspension nust, of course, be
finalised to give a balanced condition best suited to the rider.

SECTION § AUXILIARY CQUIPMENT

SF) Carburetter

he basic settings for the more widely used set of conditions are
appended at the end of the booklet. Once again it Is not necessary
to reiterate that these are basic settings and jets and slide, etc.,
have to be tricd to suit the particular machines and type of
running that is to be encountered and are a matter of test and
experience. We have no experience of ficting twin carburetters
o any make cor type to 350 c.c, machines and are therefore, un-
able to offer any advice on the settings and results that can be
expected. It Is desirable to fit an air cleaner for scrambling.

{b) Tachometer

Models up to Engine Number H.29732 (Distributor condition)
€an usc the tachometer kit avaitable under Part Number CP.162.
In the case of the machines originally fitted and continuing to
use a nacelle, it will be necessary to make a suitable bracket for
mounting the tachometer,

Medels from Engine Number H.29733 (Twin C:8 Condition)
should use the pares listed in the apnropriate Replacement Parts
List, the tachometer being driven from tie left hand end of the
extuust camshaft. (3TA, 5TA from H.32455).

From Engine Number H.40528 a right angle drive gearbox was
used to drive the tachometer cabie. Machines between Engine

Bt ™

Number H.29732 and H.40527 can {it this In place of the drive -
previously used, but it is zlso racessary to change the cable and
tachumeter head.

{¢} Handlebars

Only standard handiebars as shown In the Spare Parts List are
available from Triumph spares sources,

(d) Whzels and Drakes

Wheels should be carefully balanced for high speed work,
Balaice weights are available under Part Number W.1197 } 0z.)
and W.1198 (1 ox.). Menuon should be made of the absolute
care and attention that must be paid to tha wheel, tyre and
brake maintenance so that they are always in the best possible
condition. Earlier machines can be fitted with fully floating brake
shoes for Increasing the braking power, Part Number W.1455
LEADING BRAKE SHOES and W.1407 TRAILING BRAKE
SHOES, both ¢/w LININGS. Variations from standard preduction
brake tinings can only be obtained from the brake lining manu-
facturers or their rperesentatives.

SECTION 6 GENERAL

(a} Polish

As with the inlet ports where the care taken in producing. a
good shape and blending is more important than highly polished
finish, so it is with the general assembly. Polished flywheels,
con, rods, crankcase internals are not as important as a high
degree of care in assembly and instaliation, and are a waste of
time unless every item on the machine is in first class condition
and properly fitted.

(b} Blending of Radii

On rotating and other parts liable tohigh stresses, the removal
of sharp corners forming “Stress Raisers”™ is important and can
prolong the life of an engine by increasing its inherent fatigue
resistance, but also (like the art of lightening} can easily be
carried to excess with the resultant lack of section and conse-
quent loss of strength. Generally spezking light application with
2 polishing bob or fine grade carborundum stone on suspect
sharp edges and corners is sufficient to reduce them to within
safe limits. ‘

y

CARBURETTER SETTINGS 350 ce. | 500cc | 500 c.c., T100T/T00R
{95 Octane Petrol) Twin Carburetters
u | E . Carburetter | Monobloc | Menobloc | Mencobloc (2) 376/324
01 C: 9. / ) Choke 4 inc. 1in. 17 ins.
AND SILENCERS Main jet 180 190
Pilot ... 20 25 25
Note.—These settings are intended 2s a guide only. Mo fixed Needle jet ... 105 106 o6
settings can be given to sarisfy every machine under given Needle pos. Middle Middle Middle groove
conditions and the rider must finalise his own settings to suig groove groove e
himself. Needle type . < c
Throttle valve | 376/3% 376/3% 376/3%
E ENGINE REVOLUTIONS PER MINUTE CHART
GEAR RATIOS 425 45 | 48 | 50 | 515 525 | 5.4 55 | 565|575 ] 6.0 | 625} &5
M.P.H. 50 2798 | 2962 | 3160 | 3292 ) 3390 | 3456 | 3555 | 3621 | 3720 | 3785 | 3950 | 4115 | 4279
60 3357 | 3555 | 3792 | 3951 | 4068 | 4148 | 4266 | 4345 | 4464 | 4543 | 4740 | 4938 | 5135
10 393 | 4143 | 4419 | 4603 | 4742 | 4834 | 4972 | 5064 | 5202 | 5294 | 5524 | 5754 | 5934
80 4477 | 4740 | 5056 | 5267 | 5425 | 5530 | 5688 | 5793 | 5951 | 6057 | 6320 | 6583 | &847
%0 5036 | 5332 | 5688 | 5952 | 6103 | 6221 | 6399 | 6518 | 6695 | 6814 | 7110 | 7406 | 7703
100 5396 1 5925 | 6320 | 6583 | 6781 | 6912 | 7110 | 7242 | 7439 ( 7571 | 7900 | 229 | essa
i10 6155 | 6517 | 6952 | 7242 | 7459 | 7604 | 7821 | 7966 | 8183 | 8328 | 8690 | 9052 | 9414
120 6715 § 7110 ) 7594 | 7900 | 8137 | 8295 | 8532 | 8650 | 8927 | 9085 | 9480 | 9875 |10270
130 7275 | 7702 | B2%6 | BS5B | 8815 | 8986 | 9243 | 9414 | 9671 | 9842 | 10270/10698 |11126
140 7634 | 8295 | 8848 | 9217 | 9493 | 9677 | 9954 | 10138] 10415] 10599] 11060/14521 (11982

This chart Is based on a 350 x 19 Racing Rear Tyre giving 790

wheel revolutions per mile. OVERALL GEAR RATIOS

/
350 x 18 = 803 revolutions per mile. i
350 x 19 == 780 revolutions per mile. GEARBOX REAR WHEEL SPROCKET
400 x 18 = 785 revclutions per mife. SPROCKET 43 Teeth 46 Teeth
400 x 18 Sports = 777 lution ile,
por revolutions per mile 17 Teeth ... 5.64 6.04
. 18 Teeth 5.33 571
We are not able to supply parts or quotations from these 19 Teeth ... 5.50 5.40
Warks and those must La sbtained thirough your local 20 Teeth ... 4.80 5.13
Trivinph distributor or stockist ‘

TRIUMPH ENGINEERING CO. LTD., Meriden Works, ALLESLEY, COVENTRY

“Reprinted with the sole permission and agreement of Triumph Motorcycles (Meriden) Ltd.,
who still retain the Copyright for this publication.'

Reprinted for J. R. Technical Publications Ltd., by Regeena Printing Ltd., Nottingham, England




Technical Information
Bulfletin No. 14

PREPARATION AND ASSEMBLY OF

ENGINES FOR MAXIMUM PERFORMANCE

A number of special high performance components are available for the above Triumph machines which may
be fitted to Increase the power output. This Bulletin tabulates and corelates all the necessary technical
Information that Is available, so that the owner who wishes to increase the performance of his machine may do
so, starting from a point experience has shown to be the best. These alterations are not suitable for machines

which are to be retained for normal road use.

If he follows the sequence outlined he will achieve the optimum for the particular chosen condition, after which
the maximum will be galned by hls own experience and endeavours,

WORKSHOP TOOLS

It will be assumed that the following items are in the owner’s possession and that he has both the experience

. and necessary workshop facilities:—

WORKSHOP MANUAL
PISTON RING CLIPS
DIAL TEST INDICATOR
ENGINE TIMING DISC & POINTER

SET OF FEELER GAUGES

CONTACT BREAKER EXTRACTOR D484

SECTION 1. ENGINE

Strip out completely and examine for wear, fatigue, misuse and
any signs of damage, Remember that If you intend increasing
the performance of the machine, all tha components will be
subjected to higher loads and the trouble and patience required
to achisva this condition will be wasted if a suspect item |s
reficted and subseguently gives trouble. Fit new gaskets and
washars throughout,

() Crankcase

Rebuitd with naw con rod and flywheel bolts and nuts and clean
out the sludie tube.

Fit the E5142 lnlet camshafc and E5047 exhaust camshaft in
conjunction with EIQ59R t:ﬂ:eu {cam followers). For machines
from engine number DU24875 use exhaust tappets part number
E6490. For machines to be used on the road or in Clubmans tyﬁe
svents with full silencer equipment, it is assential to use the
alternative exhaust camshaft part number £E4855. This camshaft is
fitcad as standard equipment to TR& & T120 meodels. The exhaust
cam timing figures would then be—exhaust valve opans B.B.C.
48° and closes 27° A.T.C., measured with 0-020” tappet clearance
or with the aiternative method suggested. Align and bolt up the
crankcase halves, taking care that the rotary breather and spring
is properly located in the inlet camshaft and drive side crankcase
half. Fit the piston rings using tapered face top and second com-
pression rings and staridard oil control rings. Tha original 8-5-1
compression ratio pistons (7-5-1 for 6T) may be retained or the
alternative pistons giving a compression ratio of 9-0-1 (Part No.
CP208) or 11-0-1 (Part No. CP202) can be fitted. Locate the
pushrods and pushrod tubes ready for fitting the cylinder head
after this has been prepared. It should be unnecessary to repeat
that the engine should have been assembled after-all the com-
ponents have been individualiy cleaned and oiled, and oil liberally
used during the assembly process. The 11-0-1 pistons are not
suitable for use in a machine to be retained for road use.

{b) Cylinder Head

Use the high performance cylinder head cjw guides part number
E5727 and carburetter adaptors Part No. E5351 and E5352 and
two insulating blocks Part Mo, E4918 to enable 14" choke
carburetters to be used with advantage.

The engine performance is far more dependent on the port
shape and size, rather than finish. The port segtion should be
aimost constant, free from sharp corners, bumps or waviness and
the finish should be good. it has been found that a mirror finish
is not absolutely necessary. Final port finishing, after the :haﬁa
has been satisfactorily achieved, thould be done with the
carburetter adaptors in place and the ports blended in as a whola,

CAMWHEEL EXTRACTOR &
REPLACER TOOLS Z89, Z144, Z145

CLUTCH EXTRACTOR DAS0/1

CRANKSHAFT PINION

EXTRACTOR Z121

C:B OIL SEAL PILOT D486

The optimum size of valves are fitted as standard equipment,
but exhaust valves of Nimonic material are available, numbaer
E4604, The ports do not need any alteration other blending
out. Grind In the valves and fit & new set of interference raci
valve springs Part No. CP102, and bottom cups Part No, E1544,
The Inlet guides may be shortened (with a resultant shortaning
of life in consaquence) and streamlined to reduce port obstruction
to a minimum. This Is not necessary on the exhaust valve guldes,
for unless the section Is adequates to carry_ away the heat a
temperature bulld up can occur and tha stem and guide will suffer.
When fitting the cylinder head make sure that the inner edges
of the bores in the copper gasket are rounded and that no sharp
corners are existing to introduce pre-ignition,

(<} Valve Tlming

Triple keyway timing gears ara already fitted as standard equ!
mant to enable accurate timing to be achieved, and these should
be assembled with the proper tool, otherwise damage to the
camshaft, camwheel or crankcase bush will occur,

First and foremost, a degree timing disc must ba bolted to the
driveshaft and T.D.C. accurately established, using a D.T.J. dial
test indicator through the plug hole on the crown of the piston.

NOTE. From engne number DU13375, provision was made for
establishing T.D.C. quickly and easlly by inserting T.D.C. ool
DS571/2 in a hole provided behind the cylinder block for this
purpose after removing a blanking plug. The engine should bs
slowly rotated until the plunger of the tool locates in 3 keyway
provided in the flywheel. The engine will then be at true top
dead centre.

Fix a pointer at 360° with the pistons at the top of their travel
and lcriust accurately until the indicated piston travel either side
of T.D.C. gives an equal number of degrees either side of 360°.
Once this has been achleved, fit the crankshaft timing pinion
and intermediate wheel. If a D.T.l. Is not available, TSE can
be established using a marked rod through the plug hole on to
the piston crown, rotating the engine as before so that the
pistons travel down the stroke either side of T.D.C to a mark
chosen on the rod at about 1” of pisten travel from T.D.C.
Adjust the timing disc to read equally either side of 360° with the
rod down to this mark.

Similarly, where reference is made later to 0-020” lift with zero
valve adjustment, and no D.T.I. is used, then set the adjustment
at 0:025” with the other valve on the same cam fully open, and
the 0:020* point refsrred to is when a 0.005" feeler is Just
“nipped’’. This alternative drill applies right through the
procedure.



1llzi;25?:}f:

T oaawat®

4

Timing Disc D605/8 and D.T.1 arrangement for timing the ignition

METHOD 1

fit the exhaust rocker box with one push red and adjust the
valve adjuster to 0-020” (0-30 mm.) clearance on the cam base
arcle.

Set the engine rotating forward, that is, in its normal correct
direction of rotation, to 35 A.T.C. Rortate the camshaft in the
opposite direction unul ail the play in the push rod and rocker
gear s taken up: fit the exhaust camwheel, lining up the nearest
keyway to gwe a mesh without disturbing the s2tting of the cam,
Mark the keyway used on the camwheel, for if the wheel has to
be removed to equzlise between the cylinders later, and ne
mark is made, the previous careful work can be lost.

Remove the exhaust rocker box and push rod and fic the inlet
in a similar manner, using the previcus cylinder as reference
when fitting the push rod.

Again rotate the engine forward to 35 B.T.C, and set the valve
adjuster to 0:020” {0'50 mm.). Rotating the camshaft in the same
direction, assemble the camwheel to the shaft as before, Mark
the keyway chosen on the camwheel.

This methed of initial assembly ensures that the exhaust closing—
infet opening overlap is correct and this is the condition to aim
for if either cam open period proves to be short and the theo-
recical figures cannot be achieved,

tnitial Yalve Timing

FIG. B

/2%947 \
( E4855)
EXHAUST

Yalve Timing morks (all models)

METHOD 2

Adternatively, if the fitter is more adept, the camwheels can be
assembled initially with the shafts as shown in the accompanying
drawing during crank case assembly, and the engine subsequently
fully built including the final assembly of the push rods, cover
tubes and rocker boxes. Again the keyways selected (this time
to the appropriate marks on the wheels) should be marked to
make handling easier if and when final vernier adjustment of the
timing is made’ This method probably requires more time to
obtain final accuracy than the step by step method described
earfier,

The valve adjusters should now be set at zero, with only a
shiding fit between the rockers and the valve tips. Fit a dial test
indicator firmly to the cylinder head. It is most essentlal that
the D.T.l. is rigid and secure, otherwise erroneous resuits will
be achieved. If a D.T.l. is not available, set the adjusters at 0-025"
on the base of the cam (i.e., the other valve on the cam fully open)
as referred to earlier, and carry out the same drill using a 5 thou.
feeler gauge, the point of “'nip"’ being the equivalent of 0-020”
lift zero clearance,

First check the inlet by rotating the engine ‘‘forward’ and
log the point on the degree disc not where the valve commences
to open, but at 0-020” (0-50 mm.) lift. This ensures that the
followers are off the base circle and all slack in the rocker gear
has been taken up. Still rotating “‘forward'’’, check the point
where 0-020” is reached on closing. it is usually found that the
lift of the cam is greater than the range of the D.T.I., and therefore
it is advisable to rotate the engine '‘backwards’’ until the inlet
opens and rises well past the 0-020” mark and then reversing
the direction, rotate the engine normally ‘“forward" and log
the point where 0-020” is reached as the valve closes:

Then check the other cylinder on the same camshaft.

ADJUSTING THE CAM TIMING AND BALANCING
BETWEEN CYLINDERS

The object now is to balance the inlet opening (1.0.) between
the cylinders, i.e., choose a nominal to suit both and adjust the
camshaft using the camwhee! keyways to ensure this position
occurs at 35° B.T.C. engine rotating *'forwards’’.

To ‘'adjust’” the cam, the camwheel has to be removed and
the wheel replaced in such a way that when re-meshed the cam
is either advanced or retarded as required. The teeth of the
camwheel are pitched at 7° apart (i.e, 15> engine) and the
three keyways are equi-spaced, therefore giving 5° engine steps
back or forward. Y¥hen the camwheel is removed and in your
hand, rotate the engine the amount it is necessary to “‘adjust’’
the timing (making sure the cam does not move once the wheel
is removed) and carefully offer up the camwheel and re-mesh in
a position where cam keyway and teeth line up and mesh correctly.

Remember, if the engine is rotated forward in this operation
the cam will be retarded relative to the engine, and vice versa,

QOnce this has been done, check both cylinders and log the
figures, and if successful, remove the previous keyway marks
and etch or permanently record the final position, for if at a
future date the intermediate wheel is removed, the marks as
standard on the wheels will not give any guide to refitting.

't is important that the camshaft is"‘at rest’’ when the camwheel
is removed. Do not attempt to remove with the valve open and
the spring compressed, otherwise the previous settings will be
lost if the cam spins to rest.

Repeat the above on the exhaust camshaft, aiming at the mean
exhaust closing at 35° A.T.C.

When this .has been achieved, again permanently mark the
camwheels, fit the nuts and continue the assembly of the engine,
The limits on the cams are +24° so that if you achieve your
settings within these limits your adjustments are as correct as
possible.

VWhen the timing cover has been cleaned, refit, using the oil seal
pilot tool D486 to avoid damaging the contact breaker oil seal.

(d) Ignition Timing

The ignition should be set in the fully retarded (static) position to
the following settings. Check BOTH Cylinders.

From engine No, DU101—DU5824, 11° B.T.C, crank position
or 0:036* B.T.C. piston position, (Giving 39° BT.C. fully
advanced).

From engine No. DU5825. 15° B.T.C. crank position or 0-068%
B.T.C. piston pesition. (39° B.T.C. fully advanced).

The full timing procedure is given in Section B31 in the workshop
manual,

The engine unit may now be fully built with the exception of the «
primary drive, which should receive attention as below.



SECTION 2. PRIMARY DRIVE

The primary transmission is of the duplex chain type with a chaln
tensioner, The engine sprocket and clutch sprocket have 29
tzech and 58 teeth respectively. The clutch is of the three spring
twelve plate type with integral shock absorber. Bonded clutch
pfates available under part number T1885 are particularly suitable
for high performance work. Some riders prefer to remove the
primary chain cover, and allow a cooling stream of air over the
clutch etc. This is entirely a matter of preference, but in this
case the chain tensioner should be removed and an independent
oil supply arranged. An endless *'racing specification'’ chaln
should be used.

SECTION 3. GEARBOX

Again the specification of gears and ratios is purely a matter of
choice and the type of event to which they are to be subjected,
but generally speaking the following types of gear clusters are
best suited to the indicated use:—

Close Ratio—Road racing and high speed work.

Standard Ratio—!Jormal touring, scrambling, ete.

Wide Ratio—Triais riding,

Again it is unnecessary to reiterate that unless the owner is
-absclutely satisfied with the crankcases, bushes, bearings, shafts
and gears etc., it is wasted efiort to refit them for high perfor-
mance work, When selecting suitable gear ratios it is best to
remember that the ideal is to choose the point where the rider
expects to reach his maximum speed in top gear and to achieve
his maximum r.p.m. at this point.

Safe maximum r.p.m. can be taken as 6,700 r.p.m.

Generally speaking, the power curves fRll away above these
r.p.m., and revs. in excess of these have often been achieved and
maintained successfully without any resultant distress, and
decisicns to exceed them must be the responsibility of the rider,
who alone can “‘feel’” the potentialities of his motor under
the conditions in which he is riding.

SECTION 4. FRAME

{(a) Forks

It has been found that for scrambling a stiffer front action is
desirable, and it is usual to fit sideans springs and/or heavier
grade oil. The quantity should not bz increased.

Internal front fork damper kits are avallable by ordering through
your local Triumph dealer. Both the forks and rear suspension
must, of course, be finalised to give a balanced condition best
suited to the rider.

{b) Exhaust Equipment

If silencers or megaphones are used it is most essential that
they are adequately sway braced between the silencer or mega-
ghone nose clips and the bottom of the frame down tube,

he standard silencer Part No. E4949 used throughout the 650 cc.
range of machines is quite svitable for high performance use,
The type of event to which the machine is to be subjected
controls the type of exhaust system, but it can be roughly
summarised as under:—

High performance road work-—"'straight - through"
absorption type silencers.

Road racing (a} Circuits with good, long straight
sections and high speeds—mega-
phones.

(b) Short  twisting  circuits—straight
through with extensions.

(¢} Scrambles and cross country work
where fiaxibility is required—straight
through: with extensions,

Using the recommended camshafts, the maximum performances
are obtained as under:—

Straight throughs with
extensions

Straight through
absorption silencers

Megaphones

13" outside diameter of exhaust pipe

14" outside diameter of exhaust pipe

14" diameter or 14” diameter for
almost comparable results,

This applies to all models,

SECTION 5. EQUIPMENT

() Carburetters

Most racing conditions will demand a twin carburetter specifica-
tion for ultimate performance, and basic settings for the more
widely used set of conditions are appended at the end of the
bookiet. Once again it is not necessary to reiterate that these
are basic settings and jet and slides, etc., have to be tried to
sult the particular machines and type of running that is to be
encountered and are a matter of test and experience.

Air cleaners are desirable for scrambling.

(b) Tacho equipment

A tachometer can be fitted to all models, but in the case of
machines using a nacelle, it will be necessary to make up a bracket
for mounting the tachometer.. A list of ail the parts required is
shown In the replacement parts manuval for the machine
concerned. From engine number DU24875, a new type of right
angle drive tachometer gearbox was fitted. This can be ficted to
earlier machines if required, but it will also be necessary to change
the tachemeter head and drive cable.

(¢} Handlebars

Only the standard type of handlebars are available from Triumph
spares sources.

-

(d) Wheels

Wheels should be balanced for high speed work, and the
balance weights are provided under Part Nos. W1197 {} oz.)

. and W1198 (1 oz.). Mention should be made of the absolute

care and attention that must be paid to wheel, tyre and brake
maintenance so that they are always in the best possible condition.

(e) Brakes

Great care must obviously be taken over the preparation of the
brakes, as these wlii) be called upon to perform dutles far In
excess of .that required for normal road touring. The standard
fully floating brake shoes should be retained, if in good condition,
and fitted with racing linings with the proper relining equipment
available in most motorcycle workshops. We are not able to
supply or advise the most suitable finings for any given event. Do
not forget to chamfer the leading edges of the lining to avoid
brake *'grab’’. Check the brake drum for ovality and the brake
anchor plate for fatigue cracks.

GENERAL

(a} Polish

As with the inlet ports where the care taken in producing a
ﬁmd shape and blending is more important than a highly polished

nish, so it is with the general assembly. Polished flywheeis,
cams, rods, crankcase internals are not as important as a high
degree of care in assembly and installation, and are a waste of
time uniess every item on the machine is in first class condition
and properly fitted.

(b) Blending of Radil

On rotating and other parts liable to high stresses, the removal
of sharp corners forming 'stress raisers’’ is important and can
prolong the life of an engine by increasing its inherent fatigue
resistance, but, also (like the art of “lightening'’) can easily
be carried to excess with resultant lack of section and consequent
loss of strength. Generally speaking, light application with a
polishing bob or fine grade carborundum stone on suspect sharp
rdges and corners is sufficient to reduce them to within safe
imits,



GEAR RATIOS USING A 45§ TOOTH REAR WHEEL SPROCKET

GEARS STANDARD RATIO CLOSE RATIO WIDE RATIO
GEARBOXSPROCKET| TOP 3rd ind 1st TOP 3rd 2nd 1st TOP 3rd 2nd st
17 541 644 915 1340 541 5-89 7-02 915 5-41 ELE] 119 19-6
18 51 608  B64 1251 511 5-57 664 864 511 7-30 112 148
t9 4-84 576 817 1180 4-84 7 628 817 4-84 692 107 14.0
20 460 5-47 177 1143 4-60 5.02 597 777 4-60 657 1014 133
G/BOX REDUCTION | 111 1191 1691 24411 1" 1091 1.30:1  1-691 11 1431 2211 29:

ENGINE REVYOLUTIONS PER MINUTE CHART

RATIOS | 425 4-5 48 50 515 515 54 55 5-65 575 60 625 65

m.p.h. 50 | 2798 2962 3160 zn 33%0 3456 3555 LYy 3720 3785 3950 4115 4279

60| 3357 3555 3792 3951 4068 4148 4266 4345 4464 4543 4740 4938 3135

700 3913 4143 4419 4603 4742 4834 4972 5064 5202 5294 5524 5754 5984

80| 4477 4740 5056 5267 5425 5530 5688 5793 5951 6057 6320 6583~ | - 6847

90} 5036 5332 5688 5925 6103 6229 6399 6518 6695 6814 7110 7406 7703

100§ 5596 5925 $320 6583 6781 6912 10 7242 7439 7571 7900 8229 8558

110 6155 6517 6952 7242 7459 7604 7821 7966 8183 8328 8690 9052 9414

120 6715 7110 7584 7900 8137 8295 8532 8650 8927 9085 9480 9875 | 10270

130 7275 7702 8216 8558 8815 8985 243 9414 9671 9842 | 10270 | 10698 | 11124

140 | 76834 8295 8848 9217 9943 9677 9954 | 10138 | 10415 [ 10599 [ 11060 | 11521 | 11962 |

-This chart Is based on a 350 x 19 Racing Rear Tyre giving 790 wheel revolutions per mile. 350 x18=803 revolutions per mile.
350 X 19=2780 revolutions per mile. 400 x 18=789 revolutions per mile. 400 18 Sports =777 revolutions per mile.

BASIC CARBURETTER SETTINGS (ALL MODELS)

Ul.]ng hlgh perl'ormance camshafts and E3059R tappets. Exhaust conditions.

L.O. 35°B.T.C. All +24° A, 14" Stralght through., 37" pipe length,

1.C. 56" ABC, |ar002 8. 14" Straight through. 37” pipe length (best),

E.O. 56°B.B.C. lift, zero C. 1§ Megaphones. 311" pipe length.

E.C. 35°AT.C. [ valve adjustment. :

ALL MODELS MINIMUM OCTANE RATING=95 OCTANE
1111 or 90:1 C:R. AMAL 38% MONOQBLOC AMAL 389 MONOBLOC AMAL 376 MONOBLOC
EXHAUST CONDITION A B c A B C A B c
CHOKE 14" 14" 14" 1w w 1 " 145" "
MAIN JET 340 150 350 330 340 340 210 20 220
NEEDLE JET 106 106 106 1065 1065 1065 1065 1065 1065
PILOT JET 15 15 25 a5 25 25 25 25 5
SLIDE 389/3% 389/3} 389734 389/3 389/3 389/34 376/34 376/34 376734
NEEDLE TYPE D D D D D (o] Cc C <

These settings are intended as a guide only. No fixed settings can be given to satisfy every machine under
any given conditions and the rider must finalise his own settings to suit himself.

We are not able to supply direct from these works and any parts or quotations required must be obtained
through your local Triumph dealer or distributor.

NOTE. This bulletin is the only cne available dealing with the tuning of this range of unit construction
machines.

""Re-printed with the sole permission and agreement of Triumph Motorcycles (Meriden) Ltd.,
who still retain the Copyright for this publication.”

Reptinted for J. R. Technical Publications Ltd., by Regeena Printing Ltd., Nottingham, England

REF. 947/65



Technical informaticn
Bulletin No. 4

PREPARATION AND ASSEMBLY OF

ENGINES

FOR MAXIMUM PERFORMANCE

3

A series =f alternative components have now been made available for the Tiger Cub to provide a * Conversion *
condition, giving a 407, increase in overall B.H.P. output with a corresponding increase in road performance for
those wishing to participate in sporting activities with their machines. :

The conversion is regarded here as being applicable to a 1958 T20C (Competition version) but obviously the basic
engine tuning applies to all the T20 range. A table giving recommended overall ratios with different available tyre

and wheel conditicns is appended at the end of the bulletin.

A detailed parts list of the above items is also appended which is based on a T20C Competition Cub basic
specification, and any variation from this on a machine on which work is to commence must be taken into account

When compiling the necessary spares requirements.

It will be assumed that a Tiger Cub Instruction Manual and a Tiger Cub Replacement Parts List is to hand before
work commznces on the machine, and any detailed 'wrork described therein will not be repeated here.

\
The comporents are available as follows ;

For the Engine

Piston 9:1 CR complete with high duty piston rings.
Camshaft.

Cwlinder head with large inlet port and inlet valve.
Stronger valve springs.

Carburetter adaptor,

For the Gearbox
Mainshaft high tear assembly.
Layshaft high gear 27/187 combination.

For the Primary Drive (for machines fitted with the
$° pitch singile or duplex chains)

Engine drive sprocket and spacer.

Clutch assembly complete. (See Section 2}

Primary chain 1" pitch.

SECTION | ENGINE

Strip out completely as described in the Instruction Manual and
examine for wear, fatigue, damage, or failure. Do not refit any
components which «re suspect, or all the work carried out on
the machine will be wasted if later a failure is suffered as a result.
iebuiid with new gaskets and washers throughout,

(a) Crankcase

If the machine is prior to engine No. 24090 strip out the flywheel
assembly and fit the present specified big end liner which is of
high duty material (VP3).

The flywheel timing side journal and bush should be examined for
wur and the |atest material (YP3) liner, Part No. E3655, fitted
(ziandard equipment from engine No. 26276).

Rebuild tiie engine components into the crankease as described in
the Instruction Manual, ensuring that the primary inner cover is a
good interference fit (0027°) in the crankcase, Fit the new
camshaft to the ‘‘dots " as described for the standard camshaft,
when the * High Perforr:ance " timing will be automatically
achieved. Fit the new piston and rings, and a new barrel if there
is the slightest signs of a "'step”’ in the location of the top com-
pression ring in the old cylinder barrel. In any case it is ad-
visable to lightly scuff the surface of any usei! barrel before
fitting new pistons and rings, to ensure suitable running in
canditions are achieved.

Assemble the engine, ciling ali the components separately and
using oil liberally during the assembly process.

(b) Cylinder Head

The ¢ linder head has been modified to the condition shown in
the drawing below, but care must be taken to ensure that a
break through does not occur in the zones indicated, on engines
prior to the time when the head casting was built upin these areas,
Before refisting the valves, the carburetter adaptor should be
bolted up and the inlet port blended to give an almost constant
section, free from sharp corners, bumps and waviness. A mirror
finigh is not essential. but the maximum smoothness is desirable,
it will be found that the seat for the larger valve is adequate
without resorting to blending in the auxiliary sphere in a new
head, but if the head has been serviced at some time and had the
seats recut, it will be found necessary to reblend the larger inlet
port condition iato the combustion sphere to remove any sharp
changes of section.

Rear Drive

Gearbox sprocket 19T,
Rear wheel sprocket 54T (for the range of rear wheel
and gearbox drive sprockets available, see Table 2).

Exhaust System

Downswept exhaust pipe.
Exhaust pipe extension.

Carburetter assembly

Amat Type 376 43" choke.

Remote ficat bowi, rubber mounted, with associated
fuel lines.

Shorten the valve guides by 5/64 at the top end in the rocker
cavity, to a dimension of /%" from the top of the circlip groove
as shown in the diagram to allow for the greater cam lift,
Fit the new inlet and original standard exhaust valve if it is
satisfactory, together with the new valve springs and special
bottom cups. Reassemble the head as described in the Manual,
Note that the tappet clearance is 0.002" iniet, 0.004” exhaust,
with ' High Performance ™ camshafe,

ON HEADS PRIOR TO THE MODIFICATION

OF THE CASTING SECTION IN THESE

FONES,CARE MUIST BE TAKEN TO AVOID
BREAKTMROUGH

\ EY Y

Kota, - — -1 1\\\

e\
INLET - PR I\*“‘“'
OPEN UP TO ST INLET VALVF
E3963 & BLEND THROAT TOSUIT
CYLINDER HEAD E3662

1-77Q"
1-760"

[]
——f-fFTo

VALVE GUIDE E3208



THE TRIUMPH TIGER CUB

T 4ING (illustrated on rizht)

When the camshaft has besn assembled inro the camwheel
using the specified key, the inletfexhaust camshaft timing is
automatically achieved, and assembly of this component into the
engine as described in the assembly procedure in the Manual will
provide the correct infet/exhaust valve timins.

To achieve maximum power and fiexibility, a maximum spark
advance figure of 40° A.T.C. must be established. If the engine
is prior to engine No. Q2117 it is recommended that a distributor
of the present standard type (range 24° engine) Lucas Part No,
40529A is fitzed, and timing the engine at 146° {{%") B.T.C, with
the engine stationary, will automatically give the correct zdvance
figure at peak power R.P.M.

Alternatively, the engine may be run with a degree disc bolted
securely on to the engine drive shaft, with a pointer attached
to the crankcase set to read 360° at T.D.C., and a stroboscope
lieht triggered {rom the spark plug used to set the distributor at
40° B.T.C. from above 4,000 r.p.m. ]

Experience has shown that it is permissable to lock up the dis-
tributor advance mechanisms altogether and time the engine at
40° B.T.C. on fixed ignition.

It is also advisahle to fit twin contact breaker springs to eliminate
the possibility of flutter at high R.P.M.

For a wiring diagram suitable for running without lighting
equipment refer to the diagram in the Tiger Cub Instruction
Manual Ne. 5,

SECTION 2 PRIMARY DRIVE

If the engine is built to the conditions described in this bulietin it
will be found that an overall drive ratio suitable for the power
output cannot be achieved using either the §” pitch single or
duplex chzin ~onditions.
An 18/36 tocth combination is necessary, using the 4" pitch
*primary chain: x5 thown in the Parts List at the end of the Bulletin,
giving a rativ ~f 2 : | primary drive in lieu of 2.53 : | with the
19/48 combination with the §" pitch chain condition.
These sprocket ratios are fixed due to the fixed centres of the
engine driveshaft and gearbox mainshaft. It will be found
necessary to change only the driveshaft sprocket and spacer,
ctutch housing anc sprocket, drive plates and chain to convert
machines suiiequent to engine No. 35847, but the complete
clutch assembiy will be required on machines prior to engine No,
11621

SECTION 3} GEARBOX

For High Performance competition work, a close ratio gearbox
conversion is provided giving the following genrbox ratios.

Top 1.0 1]
Third 1.2 : ¢4
Second 1.875 - |
Bottom 272 : 1

The components necessary for this conversion are the mainshaft
high gear and layshaft high gear giving an 18/27 tooth combination,
The parts are .isted separately at the end of the bulletin and are
asspmbled with the rest of the original standard gears from the
box to form the new assembly.

It may be necessary at thi: stage to fit the |7 tooth gearbox
drive sprocket, if the wheel size chosen necessitates this to
achieve the required ratio, in which case it is essantial to provide
thain running clearance at the crankcase at the zone to the rear
of the flywh- sls,

This is incorpurated in the crankcase casting with effect from
engine No. 41365, but will have to be inachined, with great care,
avoiding break through on all earlier crankcases. It is worth
investigating therefore, if the ratio cannot otherwise be ac-
hieved i:sing other tyre, wheel and sprocket ratios instead,
to avoid this eventuality,

Note also that with effecc from engine No. 35847 a *‘ gites '
type oil seal was :nirocuced at the gearbox drive sprocket, and
in consequence the new sprocket fitted must be machined to
suit, otherwise damage will 6¢cur to the seal. Subsequent to this
engine number fit TI513 range of sprockets.

SECTION 4 REAR DRIVE AND WHEEL SIZES.

Maving decided the wheel sizes to be used, the ratios given at the
end of the bulletin should be studied to determine the sprockets
required. For the basic machine considered here, a 1958 T20
Competition Cub, with 3.50" x |8" rear tyre equipment, at
present fitted with a 16T gearbox drive sprocket, 46T rear wheel
sprocket and §” duplex primary, an overall ratio change from
7.26 (std.) to 5.74 is required.

This ratio cannot be achieved using 18* rear tyre and_ the §”
duplex chain. Therefore the 18/36, 1" pitch chain is“hecessary.

The ratio can now be achieved using :

36 54
T SR e

or alternatively

@
% x B ses

Therefore if the crankcase is prior to engine No. 42865, use the
5.65 ratio, giving a |77 gearbox drive sprocket, as clearance for a
19T is not provided. Further reference to the chart for other
ratios will enable a choice to be made.

Remember the overall ratic required alters with tha tyre siza
chosen, and this is known as the ' equivalent ratio ”’ to keep
the engine revolutions turned, to distance travelled ratio
constant.

Carburetter Ficat Bowl and Feed Pipe Layout using the later
*Kit ' components B

SECTION 5 CARBURETTER AND ASSOCIATED FEED

A {37 Choke type Amal 376 carburetter is used, fitted with a
106 needle jet and needle middle notch, 374/3 slide and 140
main jet, single feed banjo and remote float bow!, rubber mounted
from a bracket attached to the frame as shown. A parts list
is available and assembly should be as shown in the accompanying
photograph.

SECTION é FRAME

I, There is at present available a 10" straight through extension
suitable for fitting to the standard downswept T20 Cub exhaust
pipe, E.3257 i&" diameter, and this gives maximum power
coupled with maximum flexibility.

2. Rrar Chainguard

For raost of the sprocket ratios available it will be necessary to
remove the chainguard to provide chain running clearance.

SECTION 7 OVERALL DRIVE RATIOS

From experience it will be found most useful to remember that
the optimum engine r.p.m.froad speed relationship is %0 m.p.h.
at 6,800 r.p.m. Final choice of ratios is a matter of experience,
and will depend on the type of circuit or event, and the weight
and size of the rider,



TABLE 1 B
) ENGINE REVOLUTIONS PER MINUTE
G Kati 4301 459 477 495 5.04_ 5317 5.4 558 57& 595 é6.12 6.3 653 475 7¢ 7.2 747 7 A ¥l 3 . ‘
oar Rasio 484+ 5.1 53 5.8 57 T 59 6.0 62 &4 6.6 68 T70 725 73 775 BO A3 8.25 gg ;SI:": ::’ :::: :::;r:
5.2 . %k X [-A) 634 £5) 673 693 7B 7431 747 791 821 B85 BB 3.00° 19" Rear Tyrsa
MPH. 20 1712 1767 1820 1071 1940 200B 2074 2140 2220 2300 2380
15 1140 2208 2275 2340 2425 2510 2592 2875 27IS 2875 2975
30 2560 2650 2730 2808 2910 3012 A1V1 N0 3230 3450 3570
35 1996 3092 3186 3276 3395 3514 2619 3745 31885 465
40 3424 3534 3640 3744 3BOO 4016 4148 4280 4440 4740
45 3852 3975 4095 4212 4365 4518 4666 4BL5 4995 5175 5358
30 4280 4417 4550 4680 4850 5010 5i85 5330 S550 5750 5950
55 4708 4859 5006 5148 5335 5532 S703 5885 6105 6325 6545
60 5136 5301 5460 5616 5820 6024 6222 6420 6300 7140
6% 5564 5742 5916 4084 4305 6526 6740 6955 7215 T47S 775
70 5990 6184 6373 6551 6790 7028 7159 7490 7770 60SO
75 6420 6626 6826 TO20 7275 7530 7777 801s
B8O 6848 7068 71B0 7488 V680 8032
:1) TIT6 7509 TTI5 T956 §145
90 T704 7951 8!%0
55 8132
100
TABLE 2
Overall Gear Ratio using 18/36 Combination {” Pitch Primary. —
Gearbox Rear Wheel Sprockets
Sprockets £ 48 50 52 54 5% ~5B
Recommended Ratios
13 Teeth 7.07 738 7.7 8 8.3 8.6 8.9 . .
I4 Teeth 658 685 705 744 742 80 83 3.25" x 167 18/46 S.|
15 Teeth 651 64 666 694 720 747 774 3.507 x 187 16/46 5.7
16 Teeth 575 60 625 6.5 875 7.0 7.25 3.00" x 197 17/48 5.5
17 Teeth 542 565 588 612 635 658  6.82 ) ) )
I8 Teeth 5.2 533 556 578 60 622 645 | (e all have the same equivalent ratio
19 Teeth 484 506 526 547 568 590 62 giving 6,800 r.p.m. ac 9¢ m.p.h.)

For intermediate Gear Ratios, Multiply by the factor as shown,
Standard Ratio Gears

\Top I:1

Third 1.

Sanond 2.

Sotom 3.

[+ X177

Close Ratio

Top 1l
Third 1.2:1
Second 1.875 : 1
Bottom 272:1

Equivalent ratio is the ratio that would be required to give the same r.p.m./m.p.h, relationship, using a different size rear tyre, not the

ratio obtained when simply fitting a different size wheel.

Overali ratie = cluich sprocket teeth no. x Rear wheel sprocket teeth no.

Engine drive sprocket teeth no. x Gearbox drive sprocket no.

Equivalent Ratio = Overall ratic x R.P.M. of tyre used when calculating overall ratio

New tyre size revs per mile

TABLE 3,
Tyre equipment available and revs/mile chart,
Tyre Size Universal Racing
3.50" x 19” 822 819
3.00" x 19” Bl 815
3.25" x 18" 820 29
3.50" x 18" 803 823
325" A e 892 -
FABLE 4
The following gearbox drive sprocket and rear wheel sprockets are available.
¥
Gearbox Drive Sprocket Rear Wheel Sprocket
‘Prior to Engine No. 35847 | For use with neo-prene R
(Utilising Felt YWasher)| oil seal after Engine No,
35847
13 Teeth T1488 13 Teeth TI555/13 45 Teeth W1120
14 . TI489 T 14 S oBaAe ,
IS TI339 15 15 48 ., n' (note special small
" » /
50, W04 headed bolts W.
16 .. TI39 16 . TISI316 52 ., WIO?S 1322 are reqd. for
ir o, Tiosl 7 ., 17 54, WIO7é this sprocket.)
18 ., T4 8 ., /18 S6 ., WI077
19, Tise8 58 ., W1078
HOW TO USE THE TABLES
After considering the type of course or event in which the Cub Multipty the ratio obrained with the Universal tyre by :—
is todbe used, refer to chart l_giving engine R.P.M, against road Universal tyre revs/mile,
speed. ‘
Remember the optimum to aim for, for open flat road racing Revs per mile of new tyre.
circuits is the ratio giving 90 m.p.h, at 6,800 r.p.m. Then refer to Table 2 for suitabie sprockets, using this new ratio
This will have to be ‘' adjusted ™ to suit the particular event, obtainad.

rider, conditions, etc.

From the ratio chosen using Chart |, relative to the particular
tyre and wheel size being used, refer to Table 2 for the final drive
sprocket combination to give that ratio.

Table | i calculated using Universal tyre equipment. When

Tyre by :—

To obtain the accurate Engine R.P.M. with the new racing tyre.
Muitiply the R.P.M. given on the Chart for the original Universal

Revs per mile of new racing tyre

using racing tyres, to obtain the overall ratioc more accurately, Original Universal tyce revs/mile

refer to Table 3. This will give the actual engine R.P.M. at the road speed indicated
on the chart, using alternative tyre equipment,



HIGH PERFORMANCE
CONVYERSION COMPONENTS AVAILABLE FOR THE

The undermentioned parts list details the necessary items required to convert the T20 to the
¢ High Perfermance’ condition, and relates to the basic T20C (Competition) Cub only.

PRIMARY DRIVE

3581
\Wos4
T4

T1343
Ti294
D33e

CARBURET
376/217

“ |+ mounting rod (2BA)

chain at the end of this components list).

Sprocket Engine 18T

Distance Piecs Sprocket

Cluech Complete

Consisting of :—

Cluteh Heusing and Sprocket {36T) complete

Driving Plates ... -

(AH other components common to both Tid4l and
T1493 clutches)

Chain Primary 4" pitch 4B links

TER
Amal type 376, {1* choke (‘‘cthopped off ' float
chamber, and complete with single base feed banjo).
Note: The Part No. 376/2!T excludes the Remota
Float Chamber as under :

Float chamber (remiute) |4/620 complete wich single
top feed banjo and spr tial top nut 14/369 and £3989

Bole Carb. to adaptor
Washer, bolt, carb. to adaptor
Float chamber brackec Assy.

** METALASTIC ' mounting

Bolt, metalastic mounting
Washar, metalastic mounting
MNut, mecalastic mounting .,
Mut, Float chamber mouniing rod

Petrol pipe assy., carb. to float buwl .
Petrol Pipe Assy,, tank to floac bowl
Throttle Cable . .

ADDITIONAL ITEMS IF REQUIRED
£3257

E3Ge
R49
{or aquiv.)

D4}
E4043

Exhaust Pipe (downswipt) ...
Extension (Scraight thesugh) Txhause Pipe

Spark Plug

For sprocket sizes and Part Nos. tee this Bulletin,

able 4.
Chain, Rear, §" piteh 116 links

Plug, gearbox, gear indicator boss ... - o

Tha following componer'm may not be required if the chosen
using the existing 19/48 §” Duplex chain already on the machine (see cables In this
Bulletin giving ¥ pitch 18/36 combination, and 2 similar table {or the §*

1
3

WRNN— —p

E3912
£3913
Ti493

TI509
T1503

D382

ZENITH
17 MX

Addit.
Addit.
Addit.

Addit.
Addir,
Addit.
Addir,
Addiz.

Addit.
F4470Q
D406
E3883
HN F80
or N7

D277
E3280

ratio can be obtained

Duplex

{Tn svit §° pitch Primary chain),

{T® suit 4" piech Primary chain).

of seac tube on drive side.

New Description No, Replaces No. Ramarks

ltams Off Off

ENGINE

CFi72 Piston Assembly. 9 : | camplete with rings, gudgeon

pin, cirelips, etc. ... | CPL4] I
Theot etical Valva Timing

E3959 Compression Ring, Top . I E655 i Tappaets set 1o zaro adjustment

E3960 Compression Ring, 2nd i E3048 i .0, 59° E£.0. 85°

E3%96) Gil Contral Ring I E3387 ] i.C. 81° E.C, 55°

E3962 Camshalt 1 E3183 | ’

E4050 Cylinder Head ... 1 E3662 | { NOTE: E3662 Cylinder Head fitted to machines aftar

E3957 T.20 45085 can be converted by the owner as the casting was
then modified to allow a greacar inlet port bore.

E3108 Valve Guides 2 E3208 2 NOTE : The latest condition of these guides are shore-
ened 4 to " from the top of the circlip groove to the top
face ;o' :Ilﬁw ;rutder drockaﬁ cmovefmenr. with che E3%61
camshafe. New standard on all Cubs fram Engin . .

£3943 fnlet Valve .. I E3146 I Engine No. 45312

£3965 Yalve Spring, inner 2 E3214 2

E3966 Valve Spring, Outer ... i 2 E32i5 2

E3964 Cup, Bottom ... 1 E3213 2

E3985 Adaptor, Carb. to Hear 1 E3954 1

EA40S! Joint Washer ... . 1 E3250 1

Wil Nut, Carb, adaptor Stud 21 Fa74 ]

* GEARBOX
- Ti568 Sprocket Gearbox 197 ! TI513416 | If this sprocket is raquired to obtain the chosen ratio, note
that from Eng. No. 42865 sufficient clearance has bean
X X provided on the standard crankcase, otherwise the clearance
TI565 Mainshaft High Gear Assy. (27T7) ... 1 TI5E4 1 will have been provided.
TI594 Layshaft High Gear Assy. (18T} ... o I Tios1 I

To ba welded to frame top tube 6} forward of cantre lins

To be fitced o seal gearbox when indicator cable is removed

TRIUMPH ENGINEERING CO. LTD., Meriden Works, ALLESLEY, COVENTRY

Table 2 (continued)

T

Qvarall Gear ratio using 1%/48 Testh eombination §° Pitch Primary Rear WWheel Sprockets

Gearbox Sprockets 46 48 50 52 54 56 58

13 Teeth B-94 9-32 97 100 105 109 113

14 Teeth 83 865 50 9-4 975 | 100 105

15 Teeth 775 , 807 B4 875 91 9-45 98
16 Teeth 7-25 7-57 79 a2 854 B-85 918
17 Teech 684 T-14 7-43 772 803 B-32 865
' 18 Teeth 645 674 | 70 73 758 | 787 8-16
19 Teeth &2 6-38 &-55 69 718 7-45 773

""Re-printed with the sole permission and agreement of Triumph Motorcyeles (Meriden) Lid.,
who still retain the Copyright for this publication.”
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