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INTRODUCTION

THIS manual has been compiled and prepared to provide the inucessar;f service information for workshap,
ficter, technical staff and individual owner, wishing to carry m{t basic maintenance and repair wark on the
TREUMPH 250 c.c. MODEL TR2SW.

GEMERAL DATA for all models within the above range is pru'.i'ided in ready reference form, and a separate
section covering Service Tools is fully illustraced ac che end of J(:his manual.

The manual is divided into sections dealing with major assemblies, throughout the machine, each section sub-
divided into sequence order corresponding to normal operations of strip down, examination and rebuilding
procedure. |

EMGINE AND FRAME NUMBERS

MOTE. The engine number is located on the left hand side of the engine immediately below the cylinder
barrel to crankcase flange. The engine type is Incorporated as zipreﬂx to the engine number.

The frame number of the machine is stamped on the left side of the frame, on the side of the front engine
mounting lug.

Both the engine and frame numbers should be given IN FULL in any correspondence relating to the machine
either with your lacal Triumph Dealer or the Distributor [::r in the United Kingdom with the Triumph
Service Department). -

GUARANTEE '

Please refer to your local dealer or distributor where required|for che latest terms of guarantces,
|

EASTERN U.S.A. DISTRIBUTORS WESTERN U.S.A. DISTRIBUTORS
THE TRIUMPH CORPORATION, | JIOHNSOMN MOTORS INC.,

P.Q. BOX 6790, TOWSON, BALTIMORE 4, . 5 P.O. BOX 2765,

MARYLAND 21204 EAST HUNTINGTOMN DRIVE,
Cables: Triumph Baltimore. _ DUARTE,

CALIFORNIA 91010,

IMPORTANT NOTE

The fitting of components which are not approved by the manufacturer invalidates the guarantee.



FACTORY SERVICE ARRANGEMENTS

UNITED KINGDOM ONLY |

4 . i
CORRESPONDENCE |
Technical Advice, Guarantee Claims and Repairs I

H |

Communications dealing wich any of these subjects should be addressed to tl'ie SERVICE DEPARTMENT.

In all communications the full engine number complete with all prefix letters and
figures should be stated. This number will be found on the L.HJr side of the crankcase
just below the cylinder flange. I

L
T

TECHNICAL ADVICE | o

It will be appreciated how very difficult it is to diagnese trouble by correspond : n<e and this is made impossible
in many cases because the information sent to us is so scanty. Every pessible peint which may have some bear-
ing on the matter should be stated so that we can send a useful and detaliedireply.

REPLACEMENT PARTS

Replacement parts are no longer supplied direct from the factory to the individual owner. They should be

obtained from the nearest local Triumph dealer. ' !

i

There is a nation-wide network of stockists, a list of which is available from the factory an request.
[

REPAIRS

Before a motorcycle is sent to our Works an appointment must be made. This can be done by letter or
telephone. When an owner wishes to return his machine for guarantee repairs, he should firsc consult
his Dealer as we da not normally accept machines in our Repair Shop until the Dealer has inspected them.
Frequently the Dealer can overcome the trouble without the delay and expj:se of sending the machine to
the Works. This avoids che machine being out of use for some days when it|could be on the road. Where
parts such as cylinders, petrol tanks, etc., are forwarded for repair, they shoyld be packed securely so as to
avoid damage in transit. The owner's name and address should be enclosed together with full instructions.
In the case of complete motorcycles, a label showing the owner’s name and address should always be attached
and all accessories such as tools, inflator, handlebar mirrors and other parts r!amoved.

SERVICE EXCHANGE RECONDITIONED UNITS

A range of service exchange reconditioned units is available from the Factdry Service Department. This
list includes petrol tanks, front forks, front and rear frames, clutch plates, brake shoes, etc., which are
supplied after the return of the original equipment for inspection and acceptance. Operation cf chis scheme
is maintained solely through the Dealer network. '

2
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GENERAL DATA

TR25W TROPHY 250

250cc. (15 cu. ins.)

G



GD

GEMNERAL DATA

PISTOMN
Material
Compression ratio
Clearance (bottem of skirt)
Claarance (top of skirt) ...
{Bath measured on major axis)

PISTON RINGS
Material—compression (top) ..
Material—compression [centre)
Material—scrapar
Width—compression (top and centre)
Width—scraper ...
Depth—compression (top and centre}
Deapth—scraper
Clgarance in groove
Ficted gap—i{maximum) ..
Ficted gap—{maximum) ...

aIL PUMP
Pump bady material
Type
Dirive ratio

Mon-return valve spring -{'I"rn I-.;;gth}
Man-rewrn valve spring ball {diameter)

Oil pressure release valve spring {(free Ieng-:hi"

Qil pressure release valve ball {diameter)

CAMSHAFT
lournal diameter {right and left-hand)

Cam life (inlet) ... e
Cam life {exhaust)...
Base circle radius ...

CAMSHAFT BEARING BUSHES
Bore diameter {fitted) .
Ouside diameter
Camshaft ¢learance

YALVES
Seat angle {inciusive)
Head diameter [inlet)
Head diameter (exhaust)...
Stem diameter (inlet)
Stem diameter (exhaust)

YALYE GUIDES
Macerial
Bore diameter
Outside diameter
Langth e
Cylinder head inteference fic

YALYE SPRINGS
Free length (inner)
Free length {outer)
Firted length (inner)
Fitrad length (oucer)

VALYE TIMING

ENGINE

Tappets set ta 015 in, {381 mm.) for checking purposes anky:

Inlet apens B.7.0.C.

Inlet closes AB.D.C. *
Exhaust opens B.B.D.C. ..
Extaust closes AT.0.C.

TAPPET CLEARAMCE (Cold)
Inlec...
Exhaust

IGHITION TIMIMNG
Pistan position {B.T.0.C.} fully advanced

Crankshafe position (B.T.0.C.} fully advanced .

Contact breaker gap setting ... 5t

GD2

“Lo-Ex"" aluminium

10:1

-0023/-0028 in. (05842707112 mm.)
-0042-0053 in. {-10668)-13482 mm.)

Brico BS5.5004

Brico 8

Brico B35.5004 .
0625 in. (1:5875 mm.)

125 im, (3-175 mm.)

A08/-114 in, {2-7432/1-8955 mm.)
094100 in. (2:3876/2-540 mm.}
001 /003 in. (-0254/-0762 mm.)
013 in, (3301 mm.)

009 in. {2283 mm.)

Zinc base alloy

Double gear

1:4

-625 in, (15875 mm.)
+15 in. {635 mm.}
5094 in. {15-4781 mm.}
-3125 in. [7-9375% mm.}

-T480/-T485 in, (18:-9992/19-011% mm.)
-345 in. (8763 mm.)

<336 in. {8534 mm.)

906 in. [23-0134 mm.)

7492).7497 in. (19-0297:19-04238 mm.)
.908/-909 in. {23-0632:23-0886 mm.)
L0007 -0017 in. {-01778,-04318 mm.}

-

1-450:1-455 in, (36-830 36957 mm.)
1-312)1- 117 in. (33-3248/33-4518 mm.1
.3095/-3100 in. [7-8617-874 mm.)
-3090,-3095 in. (7-848,7-861 mm.)

Hidural 5

2312003130 in. (7-9248./7-950 mm.}
50055010 in. (127127127254 mm.)
1-844 in. (46-8376 mm.)

10015/-0015 in. (-0381,0635 mm.)

1-400 in. {15-536 mm.}
1750 in. (4445 mm.}
1-267 in. (32-0548 mm_}
1-370 in. (34798 mm.}

51°
&B*
78"
37

Q048 in. {-2031 mm.)
040 ia, (254 mm.)

-142 in. [B-6868 mm.)
37"
015 in. {381 mm.}
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SPARK PLUG

Trpe - .
Gap selr.tlng tmummu:n. mzx:mu rn}
Thread size . .-

CYLIMDER BARREL

Material

Bore size [;:and:rdj
Strake : o
Oversizes

CYLINDER HEAD

Macerial
[nlet port size
Exhausr pore size ...

CARBURETTER

Type

Main jet

Maedle jet size

Meedle position

Throttle valve

Maminal choke size o

Throctle slide return spring fl're: Ir:ngth:l

BEARIMG DIMEMSIOMNS

Clutch raller (25)

Con-rod big-end burlng—runn!ng clearance ..
Con-red big-end—<rank diameter
Crank undersizes . 5

Con-rod small-end bush (bare) ..,

Crankcase bearing (drive-side) .

Crankcasa bearing (tlmlng—nda]

Crankshart diameter [drive-side and tlmlng—slde'ﬁ -
Gearbox layshaft bearings (drive-side and timing-side)

Gearbox layshaft diamecer {drive-side and ciming-sids)
Gearbox mainshalt bearing (drive-side} - ...
Gearbox mainshaft bearing (timing=side}

Gearbox mainshaft diameter [drive-side)
Gearbax mainshaft diameter (ciming-side)
Gearbox sleeve pinion (internal diameter)
Gearbox sleeve pinion (external diameter)
Gudgean pin diameter

CLUTCH

Type e
Mumber af pla'r.l:s
Oriving (banded segments)
Diriven (plain) .
Overall thickness of drwing pla.tl: and segmenu
Clucch springs . .
Free length of springs .
Clutch push rod {length}
Clutch push rod (diamacer)

GEAR RATIOS

Gearbox=—tap
—third
—second
—=first

Overall—wop
—third
—secand
—first

SPROCKETS

Engine
Clutch
Gearbox
Rear wheel,,

Champian M3
‘020025 in. {-508/-635 mm.)
14 mm. dia. x-75 in. reach {19:05 mm.}

Aluminium with austenitie iron liner
67 mm,

70 mim,

+ mm, and 1 mm.

Aluminium allay
1-125 in. {28-575 mm.}
1-25 in. {31-75 mm.}

Amal 9281 {eoncenzric floar chamber)
170

108 in. {2-49 mm.)

1

3
28 mm,
2.5 0in. (63-5 mm.)

1875 - 1875 in. (4-7025 47025 mm.)

-D005,-001 5 in. (0127 /0381 mm.)

1-4375/1-4380 in. (36-5125/36-5152 mm.)

-010, -020 and 030 in. (-254, 508 and
762 mm.)

B0 /-68%4 in. {17-5006/17-6108 mm.)

25+ 6217 mm.

25-63 =17 mm,

341 9844 in. {24-9961/22-0038 mimn. )}

Q-5 625~ 8125 in. {12-7 » 15875
206375 mm.)

6245625 in, UE-E&H{']S-E?S:D men.}

08216 mm.

825 1-5625 5 4375 in. {15-875 =
391875 1111125 mm.)

T4B5-749 in, (19-0119/19-0246 mm.)

62450625 in. (15-B623/15-8750 mm.)

7520753 im. (1910081191262 mm.)

11791180 in, (199466299720 mm.)

5882 /-5885 in, {17-4803/17-487% mm.}

Multi-plate with integral cush driva

4
5

187 in. (4241 mm.)

4

1-65685 in. {42-0687 mm,)
%0 in. (228-6 mm.}

1875 in, (47025 mm.)

14
114
1:65
263
With Wich
53T gearbox 45T gearbox
sprocket sprockar
7-186 7818
189 ¥-752
1214 122
. 19.59 m-79
13 reeth
52 teeth
16 ceath

52 reath {early productions 48T)

GD3
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GEMNERAL DATA

CHAIMN SIZES
Primary
Transmission

FROMNT FORKS

Type o ey
Springs—fres lengch
—5pring race

—number af coils ,
—zolour identification ...

REAR DAMPERS
Type
Springs—i{ree length
—spring rate "
—colour identification

SWINGING ARM
Bush type ...
Bush diameter
Housing diamezer
Interference fie |
Spindle diameter ...

FROMNT FORK BUSHES
Cuter diameter (top)
Outer diameter (bottam)
Inner diameter (top)
Inner diameter (borrom)
Waorking clearance (tap)
YWorking clearance (botcam)
Length {tap)
Length (bottam) ...
Shaft diamecer
Sliding tube bore diameter
Damper tube bush [outer diamecer)
Damper tube bush {inner diameter)
Damper tube bush [length)

k= N |

TRANSMISSION
FRAME AND FITTINGS

uplex 375 in. < 70 links
625 in. % 101 links
parly models 99 links)

il-spring (hydraulically damp ed)
10-7510-875 in, {273-05/376-225 mm,

b, /in.

1

T
ed graen

il-spring (hydraulically damped)
-4 in, (213-36 mm.)
0 1b. jin.
rean;pink

tonded rubber

1.250/1-253 in. {31-75/31-8262 mm.}
1:247 11248 in. (31-673/31-699 mm.}
002008 in, (-0508/-1524 mm.)
g10/-811 in. (20-570/20-5%5 mm.)

475014755 in. (37-485/37-477 mm.}
AT31-474 in. (3741437439 mm.)
-250/1-251 in. (31:750/31-755 mm.]
22485.1:2495 in. {31-711/31.737 mm.}
Q00S in. (0127 mm.) .
002,003 in. {-0508/-0762 mm.)

3125 in, {53-975 mm.}

<25 in. (3175 mm.}

-248/1-24% in. {31-699/31-T246 mm.)
475/1-477 in. {37-465/37-515 mm.]
51656185 in, {15-6591/15-709% mm.}
339.-340 in. {8-6106 8-636 mm.)
53125 in, (134937 mm.)

WHEELS, BRAKES AND TYRES

WHEELS
Rim size and type (front}
Rim size and cype {rear) ...
Spoke sizes:
Franc {lang) 20
Front (medium) 10 ...
Fronc ishart) 10
Rear (long) 10
Rear (shorch 20

WHEEL BEARIMNGS
Front [left and right-hand)
Rear [left and right-hand)
fear brake drum
Spindle diameter (frant)
Spindle diameter |rear, left-hand)
Spindle diametar {rear, right-hand}

BRAKES

Front [diameter) ..

Frant (width)

Rear (diameter)

Reaar (width}

Lining thickness (frent and rear)

Lining area. 5q./in. (5g., cm.j—front
—F2ar

GD4

W M-18
WY M3-12

10 shw.g. = & in. (3-251 2 152:4 mm.)

10 siw.g. .2 59 in. {3-251:0132-55 mm.]

10 sw.g. o 5 in, (3-251:-131-76 mm.)

10 slwe.g, - 74375 in, (3251 1889125 mm.}
10 gl - 7375 in. (3251 187325 mm.)

875 -5615 mn, singla seal

875 1« -5615 in. single seal

-B75 . 1+ -5625 in. double seal
B740.-8745 in, (22-199/22-112 mm.}
-B745.-8750 in. {22-312.32-215 mm.)
-585 584 in, (17-199'17-424 mm )

7 in. {1778 mm.)

1125 in. (28:375 mm.]

Tin. (1778 mm.)

1115 in. (28-575 mm.}

15825 in. (3-9687 mm.)
146 (5407

. 1548 (3934
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TYRES
Size {front)... i
Size {rear) ... ...
Pressure {front)
Pressure {rear)

12 VOLT ELECTRICAL E

Bactery

Cail

Contact breaker unit

Generator

(Generator oucput

Hern

Rectifier

Zener Diode .

Bulbs—headlamp [main] ...
—headlamp (piloc) ...
==main beam indicacor
—stop-tail lamp

Fuel tank

Qil tank

Gearbox
Primary chalncase
Frant fork (sach leg}

Wheelbase ...
Cwerall length
Handlebar widt!: ...
Saat height

Ground ¢learance
Owarall heighe

Machine unladen ...

Engine;gearbox wnic {!essl-u.:arbu:ét:erjl .

CAPACITIES

i e
BASIC DIMENSIONS

WEIGHTS

3-25x 18 jn, (82:55x457-2 mm.)
40018 in. (1016 % 457-2 mm.)
16 p.sl {1125 Kg./sq. cm.)

16 p.si. {115 kg./sq. cm.)

QUIPMENT

Lucas PLIZSA
Lucas MA.12
Lucas $CA
Lucas RM.19
115 wace
Lucas 6H
Lucs 105506
Lucas ZD.715
50/40 wate

& watt

2 wartt

621 wart

2% galls/3-916 US. (14-774 licres)
4 pints/4-8 U.5, (2173 licras)
05 pinc/0:6 LLS, (264 litre)
025 pine/0-3 LL3. {-142 litre)
34 pine/0-4 U5, (1897 litre)

53 in. {134-62 cm.)
83 in. (210-82 cm.)
28 in, (71 em.)

32 in. {B1-28 em.]
Brin. {216 cm.)
431 in (1098 cm.)

320 Ibs. {145 kg.)
B5 Ibs, (39 kg.}

GD5
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GENERAL DATA
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TORQUE WRENCH SETTINGS DRYL

Listed below are a number of nuts and beits for which it has been found necessary to determine torque
ver-tightening or non-uniform

settings. |t is most important that these settings are strictly adhered to.

tightening of the cylinder head and barrel nuts for instance, can cause dfstirtiun. resulting in loss of com-

pression, increased engine wear and poor fuel economy.

i Thread Dia. ] Torque
Application and Form TP.L | Hex AF | Ib.jfe. (kg /m.)
Carburecter flange nucs (SL) 0,3125 in. BS.C. 16 0,525in. 10 (1,383
Clutch cantre nut 0,50 in. B.S.C 10 0,820/in. 60/65 {8,295/8,987)
Con. rod end cap nuts (5L) ... 0,3125 in. B.S.C. 26 | 0525/in. 25/27 (3,456/3,733)
Crankshaft pinien nut... 0,625 in. B.S.F. 20 0,919in. 35/40 ({4,839/5,530)
Cylinder barrel nuts ... 0,375 in. U.N.F. 14 G,558|in. 26,28 (3,595/3.871)
Cylinder head scud nuts 0,3125 in. B.5.C. 6 0,525|in. 18,20 (2,489/1,765)
Fork leg cap nuts 1.0625 in. W.F. 20 1,300/in. 50/55 (6,913/7.604)
Fark leg pinch bolts 0,125 in. B.S.C. 26 0,525|in, 18/20 (1,489/1.765)
Kickstart ratchet nut ... 050 in. B.S.C. 20 0,705(in. 50/55 [6,913/7.604)
Qil pump stud nuts (SL) 0,25in. B.S.C 16 0,440in. 57 (,691],568)
Rotor fixing nut 0,625 in. B.5.C. 10 1,10in. &0 (8,295)
Valve cover nuts 0,3125 in. BS.C. 26 0,525lin. 10 (1,383 |
Valve cover nuts 0,25in. BS.C. 6 | 0.440in. S/7 (,691/,968) i
|

Abbreviations:  A/F Across Flats T.P.I. Threads Per Inch

B.S.C. Bricish Standard Cycle | U.N.F.  Unified Fine

B.S.F.  British Standard Fine | W.F.  Whitwarth Farm

5L Self-locking

TORQUE WRENCH EXTENSIONS

The torque figures listed above, indicate the load exerted at che end of a
where space is restricted, the direct application of a torgue wrench may be
extension or adaptor must be used.

targue wrench,

In some cases

found Impaossible and a suitable

Where using an extension however, the wrench dial reading must be altered according to the following

farmula, in order to achieve the recommended torque load,

Recommended torque load - length of to

rque wranch (in.)

Wirench dial reading=

Length of torque wrench (in.} ~length 4

(For example): To obtain a torque load of 30 Ib./ft. when using a two fod

extension, the dial reading would be calculated in the following manner:—

3024

Wrench dial reading.—..w

therefare= 24 [b. ft.

GD6& 10

f extension (in.)

ot long wrench with a six inch
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INCHES TO MILLIMETERS—UNI

i
s

Inches 0 10 20 10 40

0 2540 | 5080 | 7620 | 1016

1 254 | 2794 | 5334 | TET-4 | 1041
2 508 | 3048 | 5588 | 8128 10668 |
3 762 | 3302 | s842 | 8382 | 1092
4 1016 | 3556 | 6096 | 3638 | 11T
5 1270 | 38140 | 6350 | 8890 | 1143
6 1524 | 4064 | 660-4 | 9144 | 1168

7 | 1778 | 4318 | 6858 | 9398 | 11938
8 2032 | 4572 | 712 | 9652 | 1219

9 1186 ] 482:4 766 9904 | 1244

One lnch—25-399978 millimetres

One Metre—39-370113 inches
One Mila—1-6093 kilos
One Kilo—62138 miles

171000
inchas mim.
-G {254
002 0508
003 0782
004 | -1016
-005 -!IT?'
_&-GGE 1524
Qo7 AT7E
008 2032
009 2286

1100
inches [T
o1 | 254
0 | soe
0 | 716
04 | 1016
05 | 1270
06 | 1524
a7 | 1778 |
08 | 2032
09 | 2186

12

DECIMALS TO MiILLI METRES—FRAC#IGNS

1-_11]
inches . mm.
BE 154
-2 508
3 761
4 1 1016
-5 1270 .
-& 1524
-7 17-78
B 2031
2 12.86




GEMERAL DA+‘A

FRACTIONS TO DECIMALS hND MILLIMETRES

Fractiens Decimals . Fractions Decimals mm,

1,64 015625 -3969 | 3384 515625 13-0969

1 32 03125 7937 1732 -53125 13-4937

3164 046875 11908 35764 546675 13-890¢

1/16 -0625 1-5875 ER -E62E 14-2875

/64 Q78125 1-9844 ke 578125 146844

332 09375 2-3812 194312 -59375 15-0812

Tigd 109375 778 | 3964 “&09375 15-4781

1/8 -125 31750 5.8 625 15-B750

964 140625 3-5719 41 /64 640625 162719

5131 -15615 3-9687 | 2132 -63685 16-6687

11/64 171875 4-3656 4364 471875 170656

ETal 1875 47615 11,1& 6875 17-4435

137464 -203125 5-15%4 45764 03125 17-8594

7/31 21875 5.5561 2312 -T1875 182542

15/64 234375 B 59511 47 g4 -T34375 186531

14 25 53500 34 75 19-0500

1764 265625 G- 7467 49 /hd 765615 19-446%

932 28125 71437 1531 -TB125 198437

1964 296875 7-5406 i 51784 796875 20-2404

5:14 3125 79375 13 -1]6 8125 206375
11,64 -328125 8-33 -14_“ ! 53ie4 -B281125 21-0344

11732 +343735 8732 rr ) -B4375 21-4312

231:64 159375 F128: 23/64 859375 1-8281

38 <375 9-5250 73 B75 12.2250

i 25764 -390625 99219 57164 890815 26219

13/32 40625 10-3187 2931 30525 130187

27 64 421875 10-7156 ] 59764 311875 13-4156

714 4375 11-1125 1516 9375 13-8125

| 1964 -453125 11-5094 | 1,64 953125 24-20%4

15/32 4BETS 113062 ; 32 -B4BTS 240062

3164 484375 12-3031 I 63764 -F84375 15-0031

112 5 137000 1 i 2540400

|

13
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e

MILLIMETRES TO mr:HEs—uﬂluTs

mm. o 10 p 1) 0 | 40
0 -39370 78740 1-18110 1-57480
1 03937 43307 82677 1-22047 1-61417
r) 07874 47244 | .BEE14 1-25984 1-65354
3 11811 51181 90551 12991 1-69291
4 15748 -55118 94488 1.33858 1.73218
5 19685 59055 98425 1.37795 177165
6 23622 62992 102362 1-41732 1-81103
7 -77559 65929 1-06299 145669 | | 1-85040
g | 3149 70866 110236 1-49606 1.88977
3 -15433 -74803 114173 ] 1-53543 192914

|
1

mm. 50 ) 70 80 : | a0
ST e | zdemm | a7se | dt4set | | IS4
1 200788 240158 279528 J1mam | | 358268
2 204725 2.44095 283465 3-22835 3-62205
3 2-08662 248012 287402 326771 366142
4 212599 251969 291339 1-30709 3.70079
5 216536 2-55906 295276 3-34646 374016
6 | 220473 2.55843 299213 3.38583 3.77953
7 224410 263780 303150 3-42520 381890
8 128347 167117 107087 3-46457 385827
9 232284 271654 311024 350394 3-89764

1.1000
mm. ! inches
0001 | 000039
0002 | -000079
o003 | 000118
0004 | -000157
0005 | 000197
0006 | 000236

oor | 000276
0008 | 00035
0009 | 000354

G010

|
]
1
|
|

MILLIMETRES TO INCHES—FRA CTIONS

( 1100

mim. | inches
—

- -00039
02 Q00T
0-03 00118
04 00157
4-05 mer
0-06 00238
07 oITe

l_—-_'.'bDE b0l
0-a% -L0354

14

118
mirm. inches
01 {00394
a2 Q0787
0-3 181
-4 01575
5 01967
& rkirs
a7 01756
o8 33150
09 03543
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CONVERSION TABLES
]

DRILL SIZES
Letter Size Letcer Size Mumber | Size | Mumber | Size | Mumber | Size | Mumber Size
A 234 M 302 1 -1280 | 14 1820 7 1440 40 0980
B -238 QO 314 1 a0 | | 15 A 800 28 -1405 41 0960
C 242 P 323 3 2130 16 ATT0 4 1360 47 0335
D -146 Q 332 4 -2090 17 1730 30 1285 43 DB
E 250 | R | 339 5 | 2055 | |18 | -1695 | 3 | azoo | e | 08eo
F -157 5 ‘348 & 2040 19 1460 11 1160 45 -0R20
G 261 T ‘358 7 2010 0 1610 13 1130 46 0810
H -1 ] 368 ] 1990 P3| 1590 14 -1110 47 -0785
I 27 Y 377 9 1960 12 1570 5 -1100 48 0764
] 277 W 186 10 1935 13 1540 6 | -1065 49 0730
K. 281 X 397 1 140 4 1520 i7 1040 50 700
2150 Y 404 12 1890 15 1495 Ef:| 015 5 Q670
M -295 Zz 413 11 41850 | 16 1470 39 0995 51 635
!
|
|
!
WIRE GAUGES
i
|
Ma. of Imperial Standard Brown and Sharpa’s
Gauge WWire Gauge American Wire Gauge
'nches millimacres Inches millimecres
0000 -4} 10-1640 | asd 11-684
000 -372 @48 1 40 10404
o0 -348 gH19 | -365 2.265
0 -324 8299 | | 325 8251
1 -300 7620 289 7348
2 276 7010 || 158 6543
3 253 6-400 | 229 5817
4 132 5-892 | 204 5189
5 -212 5384 [ 182 4621
8 192 4576 | 182 4115
7 | 176 4470 [ 144 3664
8 | 160 4064 | -128 3263
] 144 3-657 [ 114 2906
10 -128 3751 [ -102 2-588
1 16 1946 [ 0% { 304
12 404 2641 | -om Lo 20852
11 092 1-336 [ o072 I 1-827
14 80 | 032 | 084 I 1-627
15 Q72 1-818 | 087 1-449
16 064 1-828 | -051 1-290
17 -056 1-422 | -0a% 1-149
18 048 119 | 040 1-009
19 Q40 1-01& | 035 311
0 -034 4 | 032 81
s | 032 812 -028 722
2 028 AT T 543
13 024 -409 | 023 -573
24 022 +558 [ 020 -E11
Pl 020 -508 | 018 454
26 018 457 0146 404
7 &4 414 | 14 360
28 D148 -375 [ 012 I
9 {36 ‘345 [ 011 285
30 0124 314 [ 010 -254
|
i
' GD11
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CONVERSION TABLES

B.S.w. SCREW THREADS :
T
Dia. of | Threads | Dia. tap | Core Area at PITCH DIAMETER | HEX. MNut
balt par deill dia, chd. roat Mut Bale . Flacs Corners | thickness
{inch) | inch (inch) 5q. in. max. min. max. min {mean) (-005)
1.4 gl 198 1880 o772 | 2245 | 2200 | 2180 | 135 -523 -&1 -245
5.15 18 |14 2411 0458 | 2836 | -2789 | 2789 | 2712 -597 -69 .107
18 16 516 -2950 -0583 3420 | -3370 | -3350 | -3300 707 82 -370
716 14 23/64 -3460 0940 -39 -3928 -8 1865 317 95 432
11 12 1332 13933 42158 4544 | 4485 | 4486 | 4408 7 1-06 495
9:16 12 1532 4558 1832 5169 | 5111 | -50M | 5033 | 1.00e 117 -557
58 11 17/32 5086 ; -2031 -5748 -5a88 RT:13: 3 5408 1-096 127 620
1:16 11 37164 5711 1562 £313 | 6293 1196 1.39 682
14 10 4164 5219 -1p38 5943 | 6880 | 6840 | 6797 | 1-296 1-50 745
13114 10 45/64 -6B44 3679 7506 | 7485
78 9 14 73T il 4126 | 8059 | 8039 | T2 | -474 171 -870
1518 9 13/16 7951 4945 B84 | -BEH4
1 8 55164 -8399 5540 | 9291 | 9220 | 9200 | 9129 | 1-654 1-93 395
B.S.F. SCREW THREADS |
. :
Dia. of | Threads | Dia. ap | Core | Areaat | PITCH DIAMETER | HEX. Nut
Balt per drill dia. thd. roat Mut Balz Flars Corners | chickness
{inch) inch [inch) tq. in. A, ] min, MK, min, {mean) {mean)
731 28 A770 ATH 0235 2018 : 1980 | 1960 | 1922 ik 4B ; 186
14 2% | -2055 2007 | 036 | 2313 74 | 2254 | -2p1s 442 51| 195
53 16 138 230 0423 1625 | -0s8s | <1565 | -2EYT
518 pr} 161 11543 -0508 867 | 2854 | -2834 | 2491 | 522 -1 1245
18 20 3186 -3110 0750 3495 | -3450 | 3430 | 3385 557 -69 -307
716 18 38 -1664 1054 4ngs | -403% | 4019 | 3372 Fa7 B2 370
12 16 27 64 4700 1385 4670 | -4620 | 4600 | 4550 B17 5 432
916 L 16 -492 4825 -1828 5295 | -5245 | 5225 | -5A7S -7 1-06 495
58 14 35:64 5335 2235 | -5866 | 5813 | 5793 | 5740 | 1006 | 117 557
11 1% 14 1954 5960 | -2790 6491 | 4438 | -6418 | -6p65 | 1-09 127 -520
14 11 .32 -5433 3250 7044 | 6988 | 6966 | -8R0 | 1195 1-39 :v)
13116 12 23,32 7058 3913 Jek9 | 7e11 | 7S | 7B33
78 11 2532 7586 -4520 g248 | 8188 | 8168 | 8108 1-296 1-50 T45
1 10 5764 a9 | 5971 | 9443 | 9380 | 9360 | -RIT | 1-474 1-71 70 |
1.1 2 9 1 9827 7585 1.0626 | 1-0559 | 1-0539 | 10471 1-664 1-98 995
1.1 4 9 118 11077 9637 | 11876 | 1-1809 | 17819 14722 | 1-852 215 1115
a8 | 8 115:64 | 1.2149 4591 | 13041 | 12970 | 1-2950 | 13879 | 2042 237 1.240
.12 B 1-358 1.3199 400 | 1-4291 | 1-4220 1 1.4200 | 1-4029 | 2-210 1-56 1-365
1-5 8 i B 1-31:64 | 14649 | 14854 | 1-5541 | 1.3470 | 1-5450 | 1-537% $| 1-400 1 178 1-400
D12 16




GD

CONVERSION TABLES
1

B.S.C. SCREW THREADS
* .
THDS. PER INCH O BASIC DIAMETERS {Inch)
Dia. of Dapch of
balt Mormal ! 0 T.PL Pizch thread
{inch) saries series {inch) inch}) Maior Effective Minar
1/8 40 002500 0133 01 250 01117 0-0984
5,12 27 | 003125 00166 0-1563 0-1397 9123
e 32 003125 0-0166 0-1875 01709 01543
732 4 003846 0-0205 D-2188 0-1981 01773
14 % 003846 0-0205 0-2500 02295 0-2090
9,32 2% 003846 00205 0-2813 02608 | 02403
[
514 % | 003846 00205 03125 02920 | 02715
— |
38 % | 003846 040205 0-3750 0-3545 t 03340
6 | 003846 00205 0-4375 04170 0-3943
716
20 J 0-05000 00266 0.4375 0-4109 03843
% 003846 0-0205 0-5000 04795 0-45%0
12
' 20 005000 00266 0-5000 04734 04456
24 | 003846 0-0205 0-5625 05420 0-5215
9116 - )
0 | 005000 00266 0-5625 0-5359 05061
o2 i 00384a 00205 0-6150 06045 0-5840
5@ '
i 20 i 005000 0-0266 06250 05984 05718
2% | 003848 00205 0-6875 06670 06465
1116 |
) 0 | 005000 0-0264 06875 0-6609 06341
¢ % | 03844 00205 0-7500 0.7195 0-7090
14
JL 20 005000 0-0266 07500 07234 06966
|
!
|
i
i
|
i
i
G013
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COMNVERSION TABLES

B.A. SCREW THREADS

| Area at FITCH DIAMETER HEX.
Dia. of | Thds. | Dia, vap| Core | thd. root Mut Bole Mue
Mo. | - balt |perinch| drill dia. 5q. i, max. min. max, min. Flacs | Corners | thickness
o | -1382 254 | 1960 | 1890 -z 2165 | M26 | 126 | QOET -d413 -47 236
1 | 087 281 | 770 | a1 | 0217 2908 | <1875 | -1873 | 1838 365 -43 -209
1 | 1850 N4 | 1520 | 1468 {169 1493 | 1659 | 1659 | 1616 324 37 185
3| 1614 148 1360 | 1169 M6 A472 | 1441 441 | 1409 282 -33 "161
4 | 4417 185 | 1180 | 1106 0096 4290 | 1281 | 1281 123 <248 29 142
5 1 1260 430 | 1040 | 0981 -0075 4147 | A119 | 119 | 09 226 25 126
& | 1102 47-3 | 0935 | 0851 0057 000 | 0978 | 0976 | 0953 193 22 110
7| 0984 529 | 0810 | 0738 Q045 0891 | 0869 | -0B&9 | 40845 472 +20 -098
a | -0Bss 591 | -OF30 | 0663 o034 | 0785 | 0764 | OFe4 | 0742 152 -18 087
g | 0748 651 | -0835 | -05&4 0025 0675 | 0656 | 0856 | 0636 131 15 075
10 | 0869 726 | 0550 | -0504 1021 0587 | 0587 -117 14 067
11 05 813 465 | 0445 016 103 -11 059
11 | -0511 90-9 | 0400 | 0378 011 090 -1 051
13 | 0472 | 1020 | 0360 | 0352 -0010 | 023 -0% 047
14 | 0394 | 1099 | 0292 | 0180 | 0006 ' 069 08 029
15 | 0354 | 1205 | -0260 | 0250 0065 -061 07 -035
16 | 0311 | 1333 | 0235 | 0120 | 0004 Ii il
.

|

|

.

.

.
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CONYERSION T;}BLES

GD

FOOT POUNDS TO KILOGRAMETRES
3
i : |
! i} 1 1 3 4 5 - a i ] 9
- 0138 0277 Q415 0-553 0-& 0-830 0958 1104 1-244 _
10 -1-3181 1-5M 1.659 1-797 1-936 107 2212 2-154 2-489 2627 10
20 2765 1-903 3042 3180 3118 3-45 3-595 3733 1-871 4009 0
10 4.148 4286 4474 4.562 4-T01 4-83 4977 S11a 5154 5392 | 30
40 5530 5-6&8 5807 5.545 5083 522 &340 6498 5436 6774 40
50 53 7051 T-189 7-3128 T-446 T-& 7742 FE ] a9 8157 50
&0 8295 B.434 83572 A-710 8-248 8-9 91215 263 S 401 2. 540 &0
-70 3.678 5.816 ° 3954 10-093 1021 10-34 10507 10646 10-784 10.922 TQ
BO | 11-080 11199 11-337 11.475 11:513 11:75 11-8%0 12:028 17164 12:305 | 80
90| 12443 12-581 12719 - | 12858 | 129% | 1313 13272 | 13414 13-549 | 13-687 | 90
| |
| .
MILES TO KILOMETRES
|
4] 1 1 3 4 5 & 7 24 Q
I
—_— 1-609 1119 4-828 5437 5-04'.1 3656 11265 12-875 14-484 | —
10 16-09] 17703 19312 20-922 12-581 0 241 4:1 15750 173159 18-968 30-578 | 10
10 12187 33798 35406 7015 38624 | 40-131 41-843 43-452 45062 45-471 0
0 48- 280 49890 51-499 53108 54718 5532 57936 59-546 £1-155 &2-7RS | 30
40 54374 55983 &7-593 69202 To-811 7141 T4-030 T5-639 T7-249 78-858 | 40
S0 30-467 23-077 B3-686 B5-295 86905 A8 51 90123 H.733 93342 94-951 | 50
&0 9&-561 98-170 99.780 101-389 | 102998 1044 106217 107826 109-436 111045 | &0
70| 112654 114-264 115873 117.482 119-092 12071 122-310 123-920 125-529 137138 | 7O
80 | 118748 130-357 131-967 133-578 135-185 136-79 138-404 140013 141-623 143.232 | 80
90 0 144-B41 145-451 148060 149-669 151279 152-88 154-497 156107 187- M4 159-325 | %0
! Ll
POUNDS TO KILOGRAMS
1] 1 ) 3 4 5 | & 7 | %
] |
— 0454 | 0907 1-361 1.814 2268 722 37s 1629 4082 | —
10 4536 4990 5443 5-897 6350 -804 787 | 7 8185 as1g |10
0| 94072 9-515 9.079 10-433 10-886 11:340) | 11793 12-247 12:701 13154 |20
07 13-508 | 1401 14-515 14-958 15422 15876| | 16329 16.783 17237 | 17650 |30
40 | 18144 18:597 19051 19-504 15-958 0412 | 20-865 11119 11772 12226 |40
50| 22680 | 23133 13587 | 24040 | 24494 | 24948 | 25401 15-855 26-308 | 16762 |50
60 | 27-216 | 7869 | 28113 8576 | 19030 | 29484 | 29-937 30-391 30-844 11-298 | 40
70| 31751 12208 12-659 31112 33-566 34019 | 34473 34.927 35380 15834 |7
80| 36287 | 386741 37-195 37648 | 38102 38855 | 39009 19-463 39.91§ 40-370 | &0
30 | 40-823 #1277 #1731 42184 | 41638 43001 | | 43-545 43-998 44-452 44-906 | 90

MILES PER GALLON (IMPERIAL) TO

LITRES PER 100 KILOMETRES

10 2825 |15 1883 |20 1412 /25 1130 {30 942 |35 E-FT 40 706 | 50 565 |60 471 |70 404
104 26-90 | 154 1822 | 204 1378 | 254 1108 | 304 926 | 354 786 |41 689 |51 554 |61 463 |71 398
1 2568 (16 1766 | 21 134526 1087 |31 911 | 36 T-FS 42 47352 5431|622 45572 3In
113 2456 | 164 1712 | 213 1314 | 264 1046 | 313 897 |36y 744 (43 65783 533|a1 448 |73 3&7
12° 23-54 |17 1641 |22 1284 | 27 1046 | 310 883 |37 ?-FJ 44 642 | 54 523 [ 64 441 |74 382
125 2360 | 174 1614 | 124 1255 | 274 1027 | 71§ 849 [ 374 753 |45 6855 543 |65 43575 377
13 2173 |18 1549 |23 1228 |28 1009 |31 85638 743 |46 614 |56 50466 48| T& 372
134 2097 | 184 1527 | 234 1202 | 28¢ 991 | 33y 843 |38 704 [47 601 |57 496 |67 422 |77 367
147 2018 [19 1487 124 1177 (29 974 |34 831|339 79448 583 |8 487 |68 416 78 362
144 19.48 | 194 1+4?|.1413 1151 [ 295 958 | 34 817 |39 ?-5i49 577159 479 |69 410/ 73 357

G5
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COMNVERSION TABLES

PINTS TO LITRES

0 1 f 1 3 4 5 & 7 3

- — 568 1136 1-705 1173 -84 3841 34978 4-545

+ 142 -T10 1.279 1-846 2415 2983 3-552 4120 4. 488

i 284 H52 1420 1-98% 2-057 3125 3125 4 &F4 4:830

! -426 994 1-563 pAK! 2:499 3267 1836 4404 4972

GALLONS (IMPERIAL) TO LITRES -
i ] 1 T 3 4 3 & 7 g q
— 4544 3092 13638 | 18184 12-7T30 27176 11-822 16-368 40914 | —
10 45-460 50-005 54551 59097 53643 63-189 T71-735 T8 81-827 26-173 10
20 0919 95.465 100-011 104557 000000 113-649.1 118195 122741 127-287 131-833 riv]
k1] 136:379 140-924 145-470 150014 Q00000 159-108 163645 168-200 172746 177292 30
40 | 181-818 186-384 190-930 195-476 200022 204-568 109114 213-660 218-204 122-T51 1 40
50 | 227198 231-843 2136-389 240-235 245-481 250-027 154.573 259119 263-605 2682111 El]
50 | 272757 177303 281-84% 28&-3195 2910-941 295-487 00-033 304-579 109125 ER Tl T4
70| 31817 112-Ted 327-308 3131-854 336400 J40-9486 345492 350-038 154-584 359130 Fi|
BO | 363-6Th 168-222 372768 377314 381-850 186-406 390-952 395-498 AQ0-044 404-590 80
a0 | 409136 413-581 418227 422773 427119 431-885 436-411 4400-957 445503 450049 W
|
POUNDS PER SQUARE INCH TO
KILOGRAMS PER SQUARE CENTIMETRE
q 1 2 3 4 5 5 7 8 3
—_ 3-070 141 9111 0-231 0352 0-422 | 0492 05462 0g33 | —
it 0703 0773 (-B44 914 0984 1055 1425 | 1195 1. 266 1-316 10
W 1406 1476 1-547 . 1417 1-687 1.758 1-828 | 1.898 1-%69 1-039 20
0 1-109 1179 1-150 2-310 2-3%0 461 2511 | 2-601 2671 1-T42 30
40 1812 | 1-881 1953 3021 3.083 1164 3234 | 3-304 3-375 1-445 40
50 31.515 1 3-586 3-456 1-7246 3.797 3-867 3937 | 4.007 4.078 4-143 50
B0 4218 | 4189 4-159 4429 4-500 4-570 4440 | 4711 4-781 4-851 0]
70 4921 | 4991 5062 %132 5203 5273 5343 I 5414 5-484 5.554 70
- [o] 524 | 5495 5-785 5-835 5306 3-976 G046 | 5117 6187 6157 a0
90 5328 ‘1 £-198 H-468 5-538 5609 &-6T2 6749 | &-820 &850 L ] 0
1 | |
GDé 20




SECTION A
LUBRICATION SYSTEM

INDEX
Al ROUTINE LUBRICATION
A2 RECOMMENDED LUBRICANTS
A3 ENGINE LUBRICATION SYSTEM
A4 CHANGING THE OIL AND| CLEANING THE FILTERS
AS SCAVENGE NON-RETURN VALVE
Ab FEED NON-RETURN VALVE
A7 CRANKCASE OIL PIPE UNION
A8 OIL PRESSURE RELEASE vﬁwf
A9 LOW OIL PRESSURE
A10  SYPHONING
Al1 DISMANTLING AND RE-ASSEMBLING THE OIL PUMP
Al2 CONTACT BREAKER
A13 GEARBOX LUBRICATION
Al4 PRIMARY DRIVE
A15 REAR CHAIN
Al6 STEERING HEAD
A17 TELESCOPIC FORK
A1B WHEEL BEARINGS
A19 LUBRICATING THE CONTROL CABLES
A20 SPEEDOMETER. CABLE
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A LUBRICATION

SECTION Al
ROUTINE LUBRICATION

Ref. Mao. _ Ref. No.

Weekiy k! Qil front brake cam spindle
2 Check oil level in tank 5 Grease rear brake cam spindle
12 Grease brake padal pivot 1 Lubricate rear chain

4  Qil exposed cables and control rod jeints
Every 5,000 Miles (8,000 Km.)

Every 500 Miles (800 Km.) & Grease speedometer drive cable
10 Check oil level in primary chaincase 3 Lubricate contact breaker cam
3 Lubricate auto-advance mechanism
Every 2,000 Miles (3,200 Km.) 9 Drain and refill gearbox
2 Drain and refill the oil tank . 10 Drain and refill primary chaincase
9  Check oil level in gearbox |
2 Clean the ol filters Every 10,000 Miles (16,000 Km.)
—  Examine pump bail valve 13 Drain and refill front forks
—  Grease centre stand —  Grease wheel bearings
—  Lubricace prop stand {oil) —  Gredse steering head bearings
Fig. Al. KEY LUBRICATION POINTS
[Mumbers in circles refer to right side of machine;
numbers in squares refer to |eft side of machine)
AL
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LUBRICATION A

SECTION A2
RECOMMENDED LU#RICANTS

UNITED KINGDOM AND OVERSEAS )

! OIL
ENGINE OILS GEARBOX OILS Eront Forks |  GREASE
i and Primary
Brand Summer Wintar Summer | Winter Chain
MOBILOIL BB A Mobilube | Mobilube Arctic | Mabilgrease
' GX.90 || GX.80 MP
SHELL .. | X100-40 | X100-30 Spirax | Spirax | X100-20W | Retinax
90.EP i 80.EP A
!
CASTROL *L XL Hypoy | Hypoy Castrolice | Castrolease
90.6P ||  80.EP LM
ESSO ... | Esso Esso Gear il || Gear Oil fsso | Esso
Motar Qil Metor Oil EP90 | EP.80 Motor Qil | Multipurpose
40,50 i 20WW,30 | 20/30W Grease H
. | .
B.P. 5.ALE. 40 S.AE 30 B.P. Gear | B.P. Gear S.AE 20w | Energrease
Qil 90.EP - il BD.EP L2
1
REGENT ... | Haveline Havoline Multigrade || Multigrade Havoline Marfak
5.AE. 40 S.AE. 30 Lubricant || Lubricant S.4.E. 20W | Multipurpose
: i 90.EP | 80.EF . 2
i { [ |
= | | .

The choice of the lubricant grade is 1o a certain extent, dependent an the application of the machine and
the climate in which it is to be used. The chart above, gives recommended lubricants for use in temperate
In councries where climatic conditions are extreme, obvicusly some variation in grade will be

climates.
Remembet that the higher the temperature, che higher

found necessary to provide adequate lubrication.
5.A.E. grade number required.

MOTE. During factory testing the engine is run on a mineral-base il and a similar type of oil must be used
chereafter. If it is desired to change to a vegetable-base oil, the engine iubricating system must be thoroughly
bricant. If the two types of oil are/mixed, an emulsion will be formed which may

cleansed of the previous u
base oil must not be used id the primary chaincase, because of the paossible

damage the engine. A vegetable-
harmful effects on the electrical equipment.

23 8



A LUBRICATION

SECTION A3
ENGINE LUBRICATION SYSTEM

The engine lubrication system is of the dry sump
type, l.e., the oil is fed by gravity from-a tank to a
double-gear pump situated in the crankease base ac
the right-hand side (see Fig. AZ).

The top set of gears in the pump draws gil from the
tank through a gauze filter and circulates it under
pressure, past a pressure release valve (D) a non-
raturn valve {4) and through the drilled crankshaft
to the big-end bearing. Excess oil is thrown off by
centrifugal force, on to the cylinder walls and the
underside of the piston (to lubricate the gudgeon
pin) and fills various wells to lubricate the camshaft
and gears.

After lubricating the various internal components of
the engine, the cil drains down into the crankcase.

From here the lower, and larger set of pump gears,
draws oil from the gauze sump. filter through
another non-return valve {C) and pumps it back to
the tank at a greater rate than that of the feed side.
This ensures that the sump never floods; hence the
term “‘dry sump’.

The gil return pipe is capped at che crankcase union

Fig. Al. Engine h.ﬂ:ricatiun system showing ball valves

to provide a supply of oil at low pressure to the valve
rocker gear. THe TR23W has only one oil pipe
union at the rocker box,

The il is fed chrough the rocker shafts, lubricating
the racker ball pins, adjuster screws and finally the
tappets as it drains back into the crankease.

SECTION A4
CHANGING THE OIL AND CLEANING THE FILTERS

The oil in new or reconditioned sngines should be
changed at 250, 500 and 1,000 mile (400, 800, 1,500
km.) intervals during the running-in period and
thereafter as stated in Section Al

It is always advisable e drain the cil when it is warm
as it will flow more readily. The right side panel

A4

which is secured by three screws must be removed
for ail changing,

The oil tank filtar is screwed into the lower right-
hand corner of the tank (see Fig. A3). Obtain a suic-
able container with a piece of cardboard to use as a
chute, unscrew the filter (which has a normal right-
hand thread) and ailow the oil to drain. ¥ash the
filter thoraughly in petrel and allow to dry.

24



LUBRICATION A

Brealtar pad

W Cil rotum pape
w- 0f eed oipe

Fig. Al. Ofl tank and filter

Lean che machine towards the right-hand side to
drain off any remaining oil in the tank.

Again using a suitable container o catch the eil,
unscrew the four self-locking nuts holding the sump

filter to the crankcase and remove the fileer, Also
disconnect the supply and scavenge pipes at the
crankrase union (one nut).

Allow the oil to drain, wash the filter thoroughly in
petrol, and clean off the old jointing material from
the filter and crankease. If there is any sign aof
damage to the old gasket, replace it on reassembly.

Wheq refilling the oil tank, do not exceed the re-
commended level marked on the filler cap dipstick,
as cthe air space above the oil is essential for correct
breathing. If che space is reduced, il is liable to be
blown out of the breather tube.

To ensure an accurate oil level, the machine must
be supported vertically, not.cn the prop stand.

After| starting the engine, there will be some delay
before the ail is seen issuing from the recurn pipe.
This Is because initially, the crankcase sump is clear
of ail.

SECTION A5
SCAVENGE NON-RETURN VALVE

Whilst changing the oil it is a good point to chack
the scavenge pipe nan-return valve for cerrect
operation. Using a piece of wire. pull the ball up off
its seating and allow it to drop of its own waight, |f
the ball will not drop it indicates a build-up of sludge
which can usually be cleared by immersing the pipe

in petrel for a short periad.

Fig. Ad. Scavenge Men-return Valve

SECTION A#6

FEED NON-RETURN VALVE

If chere has been a tendency for the crankcase to fill
with oil after standing overnight, so causing the
engine to emit clouds of smoke when started, it is
quite possible that the feed line non-return valve Is

25

not |seating properly thus allowing oil to run back
from the tank. This is the valve in the inner timing
cover described in Section A10.

A



A LUBRICATION

SECTION A7

CRANKCASE OIL PIPE UNION

The oil pipe union is secured to the crankease with
one nut. If the small rubber sealing rings in the il
pipe union are damaged, they must be replaced.

MNote: The il pipes are correctly fitted when
crossed over, i.e., the outer pipe from the tank is
attached to the inner connection on the crankcase.

Fig. A5. Crankcase oil pipe union

SECTION A8

OIL PRESSURE RELEASE YALVE

A constant oil pressure is maintained by the release
valve situated on the front right-hand side of the
crankcase (see Fig. As).

To prevent cthe il pressure becoming excessive, the
valve opens and releases the excess oll direct into
the crankcase from where it is returned o the tank.

The valve is pre-set at the waorks and there is no
point in altering the setting. However, after pro-
longed use, the spring does tend to weaken and cor-
rede and must then be replaced. If there is corro-
sion it is wise to replace the ball also, after first
cleaning the valve body.

Fig. Ab. Pressure releasas valve

To remove the valve, simply unscrew the large
hexagon plug. Ensure that the fibre washer is fir for
further luse.

SECTION A9

LOW OIL PRESSURE

Low oil pressure is dangerous since insufficient ail
is lixely to be delivered to the engine components.
The passible causes of low pressure being:—

{1} Insufficient oil in the tank. Check the level and
the return after replenishing. If the return is
corract it will show as a mixture of ail and air
issuing from the return pipe.

Ab

{2) Tank and sump filters partly blocked. prevent-
ing the frea passage of ail.

(3) Badly worn il pump or big-end bearing in need
of atcention.

(4) il pipes incorrectly connected, when the pump
would be inducing air through the return pige.
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LUBRICATION

>

SECTION AI0

SYPHONING

This, one of the more comman troubles, happens
when one of the non-return. ball valves is sticking
off its seating. It can also be caused by a badly worn
pump or one which is locse on its mounting.

Indications of syphoning are clouds af smake from
the exhaust when the engine is first started after
standing overnight.

The feed line non-return valve consists of a ball and
spring and is located in the inner timing cover (see
Fig. AT). After unscrewing che retaining plug, the
valve spring and ball can be removed for examina-
tion.

Should there be any doubt about the condition of
the valve components renew them, since they are
quite inexpensive,

The non-return valve in the scavenge pipe is des-
cribed an page A3,

Fig. A7. Mon-return valve

SECTION All

DISMANTLING AND REASSEMBLING THE OIL PUMP

Having remaved the oil pump from the englne. take
out the four screws from base of pump, releasing the
base plate and top cover from the pump body.

The driving spindle and driving werm gear are
secured to the top cover with ane nut and spring
washer. Before remaving the worm gear, make
careful note of che way in which it is fitted to assist

in reassembly.

Wash all the parts charoughly in petrol and allow to
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dry before examining. Look far foreign matcer
jammed in the gear teech and deep score marks in
the pump body. These will be evident if the oil
changing has been neglected. Slight marks can be
ignori&d, but any metal embedded in the gear teeth
must [oe removed,

The mest likely point of wear will be found on the
driving gear teeth; if these are worn to the extent
that the sharp edges have gane then they must be
renewed.
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Fig. A8. Qil pump expladed

REBUILDING THE PUMP

Absolute cleanliness is essential when rebuilding
the cil pump.

Insert the driving spindle (with fixed gear) into
pump top|cover, fit the worm drive and secure in
position with nut and spring washer.

Fit the driven spindle and gear into the cover, Place
the assembly on top of the pump body and insert the
lower gears. Apply clean oil to the gears and refit
the base plate. Check that the spindle and gears
rotate easily before tightening the four fixing screws.

Finally, check that the joint surfaces are parallel
since if che housing face is not level, ic will be
distorted when bolted to the crankcase and may
prevent the pump from working.

CRANKCASE BREATHER

The short crankcase breather pipe emerges from the

timing case near to the cl utch cable abutment.
I

It is most important thae this pipe is unobstructed
and a regular examination should be made o ansura
chis.

Fig. A9. Crankcase breather
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SECTION Al2

CONTACT BREAKER

The contact breaker is situated on the outer timing
cover and it is essential that no engine oil gets into
the contact breaker housing. To prevent this, there
is an oil seal pressed into the inner timing cover
behind the auto-advance unit, spring side towards
the engine.

Lubrication of the contact breaker cam and the autc-
advance unit pivor points, however, is necessary.

The contact breaker moving paint has a nylon heel
which requires lubrication at 6,000 mile -intervals.
This is done by adding a mere dab of grease to the
breaker cam only.

To lubricate the auto-advance unic it i3 necessary
to remove the contact breaker plate. First mark

across the plate and the housing so that it can be

replaced in exactly the same position. Take cut the
fixing screws and withdraw the contact breaker
plate.

Add grease here
Fig. A10. Contact breaker

The pivot points of the auto-advance unit should be
lightly oiled, again at 5,000 mile {8,000 km.) intervals.

After lubricating, replace the plate to the marks, but
if the timing has been upset, follow the instructions
in Section B18,

SECTION AI3

GEARBOX LUBRICATION

The gearbox, having its own ailbath, is independent
of the engine for lubrication but, for the same reason,
che ofl level must be checked and any lass due to
leakage made good. '

For this purpose a nylon filler plug cum dipstick is
ficted. The dipstick has a line marking only ta
indlcate the correct ail level.

The layshaft gears run in the gilbach and ol being
carried by or thrown off these gears lubricates the
mainshaft gears, bearings and bushes.
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To drain the gearbox, take out the nylon filler plug
and dipstick on top of the gearbox then unscrew
and take out the plug underneath, draining the oil
into a suitable receptacle.

After draining, replace the drain plug, making sure
that the rubber **Q"" ring is in good condition.

Now fill the gearbox with fresh oil and check the
level|with the dipstick providad.

Recammended grades of oil are quorted in Section
A2, capacities in page GDS and checking frequency
in Section Al
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SECTION Al4

PRIMARY DRIVE

Like the gearbex, the primary chaincase, having its
own lubricant, Is independent of the engine but the
level of oil must be checked periadically and the ail
drained and replaced as indicated in the routine
maintenance sheet, Section A1,

The all in the primary chaincase does not lubricate
the chain only, the clutch being contained in the
same <ase is dependent on this oil supply also.

A drip feed is also provided for the rear chain
through an oil well and nozzle at the back of the

chaincase.

"There are two of the chaincase cover screws which

have their heads painted red; chey are sicuated mid-
way along the lower rim of the case, the rear one
being the cil level screw (C) and the fronc is the
drain screw (D)—see Fig. A10. Note chat these
screws are fitted with aluminium washers to ensure
oll-tightness.

To drain the oil, take our the chain inspection cap
{A) at the top of the case and the drain screw,

Cap (B) isonly removed to enable clutch adjustments
to be carried out.

After draining, replace the drain screw, take aut
level serew and pour oil through the inspection cap

hole until it commences to run out of the level
screw hole. Replacé level screw and inspection cap.
The machine should be upright and on level ground
when this operation Is carried out to ensure carreet
level of ail.

Ol containing molybdenum disulphide or graphite
must not be used in the primary chaincase.

Whan replenishing, use only the grades recom-
mended in Section AZ.

Fig. A10. Primary chaincase drain, level

SECTION Al5

REAR CHAIN

Ol threwn off the primary chain is collected in a
small well at the back of the primary case from which
a drip feed is supplied to the rear chain.

This supply is dependent on the maintenance of che
correct cil level in the primary chalncase.

A10

This may not, however, be adequate in some cir-
cumstances and it is advisable to supplement che drip
feed by occasionally applying oil to che chain links
with an oil can.

The best method of lubrication is to remave che
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chain every 2,000 miles, wash thoroughly in paraffin
and allow to drain, then immerse it in melted
grease {melt over a pan of boiling water) and allow
toremainin the grease for approximately 15 minutes
to ensure good penetration,

When replacing the chain, make sure that che spring
clipofthe connecting link has its closed end pointing
in the direction of travel of the chain {l.e., forwards
an the top runj.

SECTION Alé

STEERING HEAD

The steering head bearings are packed with grease
on assembly and only require repacking at the
intervals quoted in Section A1, Removal and re-
placement of the steering is dealt with in Section
Elin the fork section.

Wipe out all che old grease from the bearing cups
and clean che ball bearings, by rolling them in a clean
rag. .

After cleaning, carefully examine che bearings, cups
and cones for pitting, corrosion ar cracks, and renew
if necessary,

The fresh grease will hold che ball bearings in
position during reassembly. Check that the grease
is as|quoted in Section AL, Thers are twenty ball
bearings for each cup.

SECTION Al7

TELESCOPIC FORK

The 2il contained in che fork legs noc anly lubricates
the bearing bushes, buc also acts as che damping
medium. Because ofthe latcer funcrion, icis essential
that the amount of il in each fork leg is exactly the
same quantity and viscosicy,

il leakage midway up the forks usually indicares
thac an il sezl has failed and requires replacemenc;
this is dealc with in Section E4.

Corract period for changing the oil is every 10,000
miles (16,000 km.) but some owners may not cover
this mileage in a year, in which case it is suggested
that the oil be changed every 11 months.
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To drain che oil, unserew the fark cap nuts and the
small drain plugs inthe lower ends of che fork sliding
members. Allow the oil to drain ouc then, whilst
standing astride che machine, apply the front brake
and depress che forks a few times to drain any oil
remaiinjng in the syscem.

Replace the drain plugs, raise the cap nuts a few
inches and paur § pint of ail into each fark leg (see
Section A2 for recommanded grades of oil).

Ensure thac the rubber sealing washer and special
retainer are carractly fitted below the damper rod
locknut before replacing the cap nuts.
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SECTION AI8
WHEEL BEARINGS

The wheel bearings are packed with grease on
assembly and only require repacking at the intervals
given in Section Al

The bearing should be removed as quoted in Sections
F2 and F5. After removal, the bearings must be
washed thoroughly in paraffin and, if possible, an
air line should be used to blow out any remaining
grit or paraffin,

pack with correct grade of grease as quoted in
Section A2 after assembling che first bearing.

The rear brake drhm bearing, having a double oil
seal, does not require lubrication.

Do not over-fubricace and avoid handling the brake
shoes with greasy hands.

SECTION AI9
LUBRICATING THE CONTROL CABLES

The control cables can be periodically lubricated at
the exposed joints with a thin grade of oil (see
Section AZ).

A more thorough methad of lubrication is that of
feeding oil into one end of che cable by means of a
resarvair. Far this, the cable can be sicher discon-
nected at the handlebar end only, or completely
removed,

The discornected | end of the cable should be
threaded chrough a thin rubber stopper and the
stopper pressed into a suitable narrow-necked can
with 2 hale in its hase. If che can is then inverted
and che Eubricating: cil poured inte it through the
hole, che oil will crickle down between the outer
and inner cables. It is best to |leave the cable in chis
position overnight ts ensure adeguate lubrica-
Cian,

SECTION A20
SPEEDCMETER CABLE

It is necessary to lubricate the spesdometer cable -
to prevent premature failure of the inner wire.
Care is alsa necessary to avaid over-zealous greasing
which may result in the lubricant entering the

A1l

instrument head. For lubricating, icis anly necessary
to unscrew the cable ferrule and wichdraw the inner
wire. The grease should be applied sparingly co the
wire and the top &|in. must not be greased.
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Fig. B12. TRISW Engine exploded. |
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DESCRIPTION

The TR25W overhead valve single cylinder four-
stroke engine is of the unit construction type and
incorporates an aluminium alley cylinder barrel
" which has an austenitic iron liner.

The aluminium alley die-cast pistan has one plain
compression ring, one tapered compression ring,
and a scraper ring. The connecting rod is of H-
section Hiduminium alloy. '

Four special bolts hold each of the two flywhesls to
the one-piece forged crankshaft. Incorporated in
the right-hand flywheel is a cencrifugal oil sludge
trap, fitted with a screwed plug. The bolt-on con-
necting rod big-end assembly consists of two bear-
ing shell halves, available in three undersizes for use
with reground crankshafts,

The atuminium alloy cylinder head has cast-in, heavy
duty cast-iron wvalve seats and removable valve
guides. Housed within the top of the cylinder head
are two valve rocker spindles, carrying the inlec
rocker at the rear and the exhaust rocker at the
frant. Each of the valve rocker spindles has an
eccentric cam which provides a means of adjusting
the valve clearances.

The drie-pi&:e. high performance camshaft operates
in twg bushes, one of phosphor bronze and the
other ¢f sintered bronze.

Contained within the primary drive case on the left-
hand half of the crankease are the clucch assembly,
primarp’ chain and the alternator. The alternator
unit consists of an encapsulated six-coil stator,
mounted on three studs and a rotor, secured to the
drive-side shaft.

A vertleally mounted oil pump of che double gear
type is/driven off a wormwheel on the timing side
crankshaft and supplies oil to the big-end assembly,
piston, cylinder walls and che timing gears.

The gearbox, at the rear of the right-hand half of the
crankcase, and the primary chaincase are indepen-
dent of the engine lubrication system and each con-
tain their own |ubricant

Pewer from the engine is transmicted through the
engine sprocket and duplex primary chain to the
clutch gssembly which has a built-in shock absarber.
Here the drive is taken up by the bonded friction
plates and is transmitted through che four-speed
constant-mesh gearbox to the final drive sprocket.

SECTION BI

DECARBONISING

Decarbonising or top averhaul as it is sometimes
called, means the removal of carbon depasits from
the combustion chamber, piston crown, valve heads
and inlec and exhaust parts, and to restare a smooth
finish to these surfaces. Obviously, whilst the upper
portion of the engine is dismantled for chis purpose,
oppertunity will be taken to examine the wvalves,
valve sears. springs, guices, etc, for general “'wear
and tear”’, hence che term "‘top overhaul™"

Carbon, produced by combustion taking place in the
engine when running, is not harmful providing ic is
not allowed 1o become excessive and cherefore
likely to cause pre-ignition or other symproms
which may impair performance.
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The usual symproms indicating the need for decar-
bonising, are an increased tendency for the engine
to “pink’” {metallic knocking sound when under
load), 2 general decrease in power and 2 cendency
far the engine to run hotter than usual. An increase
in petral consumprion may also be apparenc.

PREPARING TO DECARBONISE
Before commencing with the work, it is advisable
to have the following equipment available:—

Spanners for % in. W., Lin. BSF o & in. W,
3 in. B.5.F
Set of scrapers,
Set of feeler gauges.
B3
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Supply of fine grade emery cloth.
Jainting compound Sr cament.
Valve grinding toel and coarse/fine grade grinding
_ paste.
Valve sprin.g COMpressor.
Clean engine ail. _
Pieces of hard wood to suppaort piston.
Tap overhaul gasket set
Gudgeon pin circlips (2)
Valve springs (set)
Paraffin and clean rag for cleaning.

Perfact cleanliness is essential to ensure success in
any service task, so before starting a job such as this,
make sure that you have a clean bench or working
area on which to operate and room to place parts
as they are removed,

To facilitate removal of the cylinder head for
decarbonising, first take off the petrol rank, as
detailed in Section D.

With the tank removed, the engine torque stay
bracket can be disconnected.

The exhaust pipe is a push-fit into the cylinder head
and can be wicthdrawn after loosening the finned
collar. The silencer clip, of course, must be
slackened off but it will not be necessary to detach
the silencer.

Remove the carburecter from the cylinder head and
tire it back out of the way.

The oil feed pipe to the rocker spindles should now
be disconnected and the sparking plug taken out.

Because the clearance between the cylinder head
ard the frame top tube is very limited, it will also
be necessary to take off the harn and the coil to
provide greater access. Note carfully, the terminal
location of sach cable,

REMOVIMG THE CYLIMDER HEAD

Set the piston at top dead centre on the compres-
sion stroke (both valves closed) and take off che six
nuts helding che cylinder head to the barrel.

Leave the rocker box assembly in position on the
cylinder head, and raise the latter until it clears ics
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fixing studs. It will then be necessary to rotate the
cylinder head assembly about the push rods so as to
clear the frame top tube. The rocker box can now
be remaved from the cylinder head, thus exposing
the valves and springs.

VALVE ROCKERS

Rocker arms which have been subjected to a great
deal of wear, make the correct vdlve clearances
difficult ta determine. During their manufacture
the pads are case-hardened and no attempt should
be made to grind them smoath. If wear of this
nature is apparent therefore, replacement parts
should be ficted.

Ifche rockers and spindles are dismantled take care
tq renew any damaged washers.

Fig. Bl. Valve rocker assembiy

REMOVING THE VALVE SPRIMNGS

Using a valve spring compressor, compress each
spring until the split collets can be remaved. The
vdive springs and top callars can now be lifted from
the valve stems, swilled in paraffin, then labelled
inlet or exhaust as the case may be,

The springs may have sectled through long use and
they should therefore be checked in accordance

with the dimensians queted an page GDZ.

If the springs have settled appreciably, or there are
signs of cracking, they should be replaced.

PUSH RODS

Examine the push rod end cups to see if they are
chipped, worn or loase, and check that the rods are
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not bent by rolling them on a flat surface (i.e. 2
piece of plate glass). If any of these faults are evident
the rod(s) should be renewed.

VALVE GUIDES

Check the valves in the guides; there should be no
excessive side-play or evidence of carbon build-up
on that portion of the stem which operates in the
guide. Carbon deposits can be removed by careful
scraping and very light use of fine grade emery cloth.
If there are signs of scoring on the valve stems,
indicating seizure, both valve and guide should be
renewed.

A wvalve guide can be driven out with service tool
Mo. 61-3382 but, the aluminium cylinder head
should first be heated. The new guide can be driven
in with the same punch whilst the head is still warm.

*lote that the exhaust guide is counterbored at the
end which procrudes inte che port.

Whenever new guides have been fittad, each valve
seat must be refaced with a piloted valve seat cutter,
ta ensure that the seat is concentric with the guide
bore.

YALYES

Yaive heads can be refaced on a valve refacer buc if
picting is desp or the valve head is burnt, then a new
valve must be fitted and ground-in.

The valve seats in the cylinder head are unlikely ta
require any attention, but if they are marked, they

vl ETIRFTED
SLTED eRIa fHCwE
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Fig. B3. Pocketed valve
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shoult_{ be refaced with valve seat cucter tool Mo,
61-3_-3@‘1] used with pilot MNeo. §1-3293 and holder
Mo. 61-3290. The seat angle is 45 degrees.

Sometimes when the engine has been decarbonized
many | cimes, valves become “pocketed”. This is
when |the valve head and seat are below the surface
af the combustion chamber, so impairing the
efficiency of the valve and affecting the gas flow. The
“pocket” should be removed .with a special 30°
angle cutter before re-cutting the seat or grinding-
in the valve,

VYALVE GRINDING

If the valve have been renewed or refaced they must
be ground-in to their seats to ensure a good gas-
seal.

This operation is carried out only after all carben
deposits have been removed from the combustion
chamber.

Fig. B4, Grinding-in valve

Remaoval of carbon fram the head, inlec and exhaust
ports [can be carried out with scrapers or rotary
files, But whichever method is used great care must
be taken to avaid scoring the valve seats or cylinder
head.

A final "' polish™ can be achieved with the use af fine
emery clach wetted by paraffin,

Do not attempt to decarbonise the eylinder head by
immersing it in caustic soda solution; the solution
has a harmful effecc an aluminium.
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Having removed all traces of carbon, smear a small
quantity of fine grinding paste over the face of che
valve and return the valve to ics seat

Now, using a valve grinding tool, rotate the valve
backwards and forwards, maintaining steady pres-
sure. Every few strokes, raise the valve and turn it
toa new position. A light spring inserted under the
valve head greatly assists in raising the valve to
enable it to be re-positioned. :

Grinding should be continued until the mating
surface of both the valve and seat show 2 uniferm
matt finish all round.

Mote. Prolonged grinding-in of the valve does not
produce the same results as re-cutting and must be
avoided at all costs.

REASSEMBLING THE CYLINDER HEAD

Refore reassembling the valves and springs, all
traces of grinding paste must be removed from boch
the valves and their seats.

Smear each valve stem wich clean engine oil and
replace the valves in che head.

Fit the spring cup, valve springs (with close coils at
the bottom), and top collar over each valve stem,
then use a valve spring compressor to allow the split
collets to be inserted in the top collar. A little
grease on the valve stem will assist in keeping the
collers in position as the valve springs are released.

Make sure that the collets are correctly seated in the
recess on the valve stem.

CLEANING THE PISTON CROWN

IUnless the condition of the engine indicates chat the
piston, piston rings or cylinder bore require atten-
tion, the cylinder barrel should not be disturbed.

If the barrel is not being removed, bring the pistan
ta cthe top of the bore and, after plugging the push
rod opening with clean rag, proceed to remave the
carbon from the piston crown. A stick of tinsmiths
solder, flactened at one end, provides an ideal
scraper tool and will not damage the alloy piston.
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If possible leave a ring of carbon around the edge of
the piston crown and around the top of the cylinder
bore. This will help to provide an additicnal seal.

After cleaning the piston crown, rotate the engine
to lower the piston and wipe away any loose carbon
from the|eylinder wall.

The cylinder barrel and head joint faces must also be
cleaned, care being taken not to damage the faces by
scoring with the scraper.

Such score marks would result in gas leakage, loss of
compression or even burning of the cylinder head
face.

RE-FITTING THE CYLINDER HEAD

Insert the two push rods down the barrel aperture,
on to their respective tappets, the outer one
operating the inlet push rod (see Fig. BS).

Place cthe cylinder head gasket in position and refit
the head, complete with rocker box.

The push rod inspection cover should be removed
so that the upper ends of the rods can be fitted to
their app'prnprinte rocker arms. Nate thac the top of
the exhaust push rod s painted red for identification
purposes.

L i II ._
INLET Wﬁ f; | EXHAUST
ROCKER - |L4 ROCKER

IMMER

QUTER

Fig. B5. Fitting the pushrods
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In order to avoid any undue strain on the head or
rocker box from-vaive spring pressure, the piston
should be set at tap dead centra on the compression
stroke.

Mow, using a suitable torque wrench, tighten the
six cylinder head fixing nuts firmly and evenly to the
figures quoted on page GD6. Check that the push
rods are correctly located in cheir proper positions
and tighcen the rocker box fixing nuts.

Check the valve clearances as described opposite
and replace the sparking plug.

Proceed by fitting the carburetter, together with its
sealing washers and tighten the fixing nucs to a
torque wrench setting of 10 Ib./fe. Reconnect the
rcn:keir oil feed plpe{s) using new copper sealing
washers where necessary,

Replace the exhaust pipe and secure in position wich
the franc enging mounting balt. Do not omit to
tightan the silencer clip and the finned collar. Refit
the engine stay bracket and retonnect the exhaust
valve lifter assembly. Replace the horn and ignition
coil, before finally fitting the perral tank as des-
seribed in Section D,

If the engine was removed for decarbonising, see
Sectign BS for details of replacement,

SECTION B2
CHECKING VALVE CLEARANCES

The clearances berween the top of each valve stem
and che rocker arm, must be sec when the motor
is quite cold, the clearance being 0.008 in. (inlet)
and 0.0 in. (exhaust).

Remave the racker caps and take out che spark
plug, to enable the engine to be rotated easily by
hand.

Rotate the engine forward until the inlet valve has
just closed i.2, che pushred is just fres to rotate,

This is the carrect position for checking or adjusting
the exhaust valve clearance using a feeler gauge.

When the exhaust valve clearance has been set,
rotate the engine forward again until che clearance
is taken up i.e. just before the valve starts to open.

Fig. Bé. Checking valve clearances
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This i3 the correct position for checking or adjusting
the inlet valve clearance,

These moters have an eccentric cam on each rocker
spindle, the-valve clearances being adjusted in the
following manner:—

Remawe the cover plate to expose the slotted ends
af the rocker spindles and slacken the lecknuts an
the appasite ends of the spindles (see Fig. 3). To
ensurq:z correct positioning of the rocker arms in
relation to the wvalve stems, rotate the exhaust
rocker spindle in a clockwise direction uatil the
arm just touches the valve stem and then turn it
back jufficiently te gain the correct clearance with
the feeler gauge. The procedure for secting the

‘inlet valve clearance is similar except that the inlet

spindle must be rotated anti-clockwise.

Fig. BT. VYalve racker adjustment

When the necessary adjustments have been made,
securg the spindles with their nuts and re-check
the clearances.

Finally, replace the cover plate and gasker and refit
the spark plug.
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SECTION B3

REMOVING CYLINDER BARREL

If the bore is warn it can sometimes be detected by
placing the fingers on top of the piston 2nd atcempt-
ing to push the piston backwards and forwards in
the direction of flywheel rotation. Symptems
indicating faulty piston rings might include heavy
oil consumption and poor compression, but only if
the valves are known to be in good order. If the
valves require attention they are much more likely
to be the cause of such symptoms.

Excessive piston slap when warm may indicate 2
waorn bare or severe damage through seizure.

The cylinder bore can be measured for wear with a-

suitable dial gauge, after moving the piston to the
bottom of the bore.

To remove the cylinder barrel, rotate the engine
until the pistan is at the bortom of its travel, then

lifc the barrel upwards until the piston emerges from
the base of the bore. Sceady the piston as it comes
free from the cylinder so that it is not damaged by
viglent cantact with the crankease mouth. As soon
astche cyll'nder has been withdrawn, cover the crank-
case with a clean rag to prevent the entry of fereign
matter.

Examine the cylinder carefully for wear and if a deep
ridge hag formed at the top of the bore then the
barrel will require attention.

The barrel will also require attention if there is any
deep scoring as this will cause loss of compressian
and excessive oil consumption.

The cylinder barrel is fitted with an austenitic iren
liner, enpbling a rebore to be carried out for use
with oversize pistons. The recommended oversizes
are 4 mm., .020 in. and 1 mm,, .040 in.

SECTION B4
REMOVING THE PISTON

It is not necessary to remove the piston unless it
requires replacement or further dismantling of the
angine s to be carried out.

To remove the piston from its connecting rod, ic will
first be necessary to prise out ane of the gudgeen
pin circlips using a suitable peinted instrument in
the notch provided.

To remove the gudgeon pin, warm the piston
thoroughly, using a rag which has been soaked in
very hot water and wrung out,

The gudgeon pin can then be pushed out using
service tool Z71.

Only if the connacting rod is supported very securely
and protected against scratching, can the pin be
removed safely with a suitable drift and hammer.
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Fig. BB. Removing circlip
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If the gudgeon pin comes out easily before the piston
is warm then the pin or bush is wern and will need
replacement.

After freeing the piston, mark the inside of the
piston skirt sa that it can be replaced the correct
way round,

SECTION B5
PISTON RINGS

The outside face of each piston ring should possess a
smooth metallic surface and any signs of discoloura-
tion means that the rings are in need of replacement.

The rings should alse retain a certain ameount of
“‘springiness’’ so that when released from the barrel,
the end of each ring lie at least & in. apart.

Each ring should be free in its groove but with
minimum side clearance. If the rings tend to stick
in the grooves, remove then and clean ouc all the
carban from the groove and the inside face of the
ring. Care is necessary to permic only 3 minimum
amount of movement when remaving the rings as
they are very brittle and can be broken easily.

A piece of a broken piston ring, ground as a chisel,
will provide a useful tool for remeving <arban
deposits from the ring grooves,

Ta check the piston ring gaps, place each ring in the
least worn part of the cylinder bore {usually at the
bottom) and locate it with the top of the pisten to
ensure it is square in the bore.

Measure the gap between the ends of the ring with
afeeler gauge. The correct gap when new is between
009,014 in. and although an increase of a few

thousandths of an inch is permissible, any large
incredse to, say 025 in. indicates the need for a
replacement ring.

It is advisable to check the gap of a new ring before
fitting, and if the gap is less than (007 in. the ends of
the ring must be carefully filed to the correct limit.

Fig. B?. Checking ring grooves

The top compression ring is of plain section and
must always be used ac che top. The second com-
pression ring has a taper outside face and its upper

surface is marked "top'’ to ensure carrect ficnng.

If che ring is fitted upside down, ail consumpticn will
become excessive.

SECTION B6
SMALL-END BUSH

The small end bush wear, whith narmally is very
slight, can be estimated when sliding the gudgeon
pin through the bush. If it is in good condition
the pin will be a sliding fic in the bush, with no
play being in evidence. Renewal of the smail end

41

bush ¢an be easily achieved by using the new bush
“C" to press out the ald one. For this purpose a
threaded bolt about 4 in long A" and a 1} in. long
piece of tube with an inside diameter of § in. "B"
will be required.

B9



B ENGINE

Place a suitable washer and the new bush onte che
bolt, then offer it into the old bush. Place the piece
of tube and a suitable washer over the bolt and
screw the nut on finger tight. Cantralise the bush
and tube and align the oil way in the new bush with
that in the connecting rod. When the nut is
tightened the new bush will extract the old one.

Finally, ream the bore of the bush to 5890/.68%4 in.
taking care not to allow any metallic particles to
enter the crankcase. When reaming the bush,
ensure that its bore is parallel with the big end bore.

j“{
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Fig. B10. Extracting a small end bush

SECTION B7

REFITTING CYLINDER BARREL

Scrupulous cleanliness must be observed when
reassembling, and each component should be
smeared with frash cit befere replacing.

Warm the piston before inserting the gudgeon pin
and ensure that the piston is the carrect way round
before fitting. Always use new gudgeon pin circlips
and see they are pressed well down inte thair
grooves.

If che circlips should come adrift or if one is amicted,
the cylinder barrel will be damaged and may require
replacement.

Use a new cylinder base washer and support the
piston with two pieces of hardwood placed acrass
the crankcase, under the piston skirt.

The piston ring gaps must always be equally spaced
round the piston that is, at 1207 apart to restrict gas

leakage through the gaps to the minimum.

Using the piston ring slipper service tool No. 51-3682

compress the rings so that they are just free to mave

and replace the barrel.

The slipper will be displaced as the piston enters the
bere.

B10

Take off the slipper and remove the hardwood
supports, allowing the barrel to drop on to the
crankcase.

Fig. B11. Replacing cylinder barrel
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SECTION B8
REMOVING THE ENGINE UNIT

During the process of removing the engine unit,
keep careful watch far any nuts or bolts which are
found to be loose or have worn considerably.

Such parts are no longer safe and must be replaced.

Examine the wiring for places where the insulation
may have rubbed through and protect with a few
turns of good insulating tape. The owner should
bear in mind that a bare wire can cause an electrical
short-circuit which may set the machine on fire.

Procedure for removal of the engine unic is as
follows :—

(a} First, remove the petrol tank. |t will not be
necessary to drain this, but only to turn off the
taps and djsconnect the pipes. The tank is
mounted on rubber pads and Is secured by a nut
on a single bolt, which passes through a rubber
sleeve in the centre of the tank to its anchorage
an the frame top tube.

(b) Release the exhaust pipe from the front engine
mounting, loosen che silencer clip and slacken
the bolt in the finned collar. The exhaust pipe
is a push-fit into the cylinder head port and can
now be withdrawn from the fronc.

(¢} Orain the oil tank and system as derailed in
Section A4 then uncouple the racker oil feed
pipe and the supply and scavenge pipes union
beneath the crankcase.

{d) Disconnect the generator and the contact
breaker leads from their snap connectors be-
hind the engine. Also disconnect the high-
tension lzad and rake out the sparking plug.

{e) On removal of the flange fixing nuts, the car-
buretter can be withdrawn from its studs and
ted up out of the way.

{f) Detach the engine stay bracket complete with
the exhaust valve lifter assembly, and ta gain
more access, take off the horn and ignition coil.

{g) Remave the chainguard (see page D2), un-
couple the rear chain at its spring link and
detach it from the gearbox sprocket. Finally,
disconnect the clucch cable from the operating
lever on top of the timing cover.

The engine/gearbax unit is mounted in the frame at
three points. At the rear the attachment is by two
triangular plates welded to the frame tube, the
engife being held by one stud with two nuts. A
second fixing point is located below the crankcase,
comprising one long bolt through the crankease and
frame lugs.

The third attachment peint is at the frame fronc
down tube. Ta enable che rear fixing stud o be
released from the frame brackets, it will be neces-

.sary to raise the engine slightly. Take care when

withdrawing the stud as the engine may shift its
pasition suddeniy.

Disengage the engine from the frame brackets and
lift out from the left-hand side.

Replacement of the engine unit is a reversal of the
above procedure for removal but, to save a great
deal of time and effort, the rear fixing stud should
be replaced first. Note that a spacer is ficted on the
right-hand side of the frant fixing bolt. A final check
must be made to ensure that all nuts and bolcs are
tightened securely and chat the handlebar contrals
are shitably re-adjusted.
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SECTION B9

TRANSMISSION

DESCRIPTION

Power from the engine is transmicted through the
engine sprocket and primary drive chain to the
cluteh chainwheal, then via the clutch driving and
driven plates to the shock absorber unit and gear-
box mainshaft.

The drive is then transmitted through the four-speed
gearbox to the final drive sprocket and finally, to
the rear wheel.

The clutch, when operated correctly, enables the
rider to stop and start his machine smoothly with-
out stalling the engine, and assists in providing 2

silent and effortless gearchange.

Thus it will be evident thac the satisfactory opera-
tion of one part of the transmission system is
dependent on another part. In other words, if one
part is worn or faulty, it can very often prevent
other parts from working properly.

The dismantling and reassembly of che primary drive
can if necessary, be carried out with the engine unic
in the frame, but will be treated in the following
nates, as though the unit were on a work bench.

SECTION BI0
REMOVING PRIMARY CHAINCASE COVER

The primary chaincase caver is held in place by ten
Phillips-head screws, two of which are the ail lavel
and drain screws, ficred with aluminium washers.

Mote that the rear chain siler is held to the back of
the primary drive case by a single balt with fibre
washer.

Drain che oil as described in Secticn A4 and take
out the fixing screws. The screws are of three
different lengths and careful note should be raken of
their respective positions to facilicate refitting. If
the joint has not already been broken. tap the cover
gently with a hide mailer to release, but have a suit-
able regeptacle underneath to catch any remaining
ail.

SECTION Bl!
CLUTCH DISMANTLING

Remove the locking wires and the four spring
retaining nuts (P) Fig. B16, and withdraw the springs
with their cups. The pressure plate and the remain-
ing clutch plates can then be taken out. If these are
the only items requiring attention, the clucch need
not be dismantled further.

Before unscrewing the cluteh centre nut, it will be
necessary to lock the chainwheel and centre to-
gecher with clutch locking tool, and to insert a bar
through the connecting rod smail-end bush. If a
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service tool is not available, engage top gear and lock
the gearbox sprocket with a length of chain in a vice.
Flatten the tab washer under the clutch centre nut
and unscrew the nut, which has a nermal right-hand
thread,

Take off the nut, tab washer and distance piece. The
clutch push rod may now be withdrawn but do not
attempt to remave the chainwheel at this stage. The
generator must be removed asin Section B12 before
the chainwheel is disturbed.
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SECTION BI2

GENERATOR REMOVYAL

The generator comprises the rotor, fitted to the
engine shaft, and che statar which is mounted on
three studs around the rotor, both being detailed in
the electrical section.

Before the clutch chainwheel, chain or engine
spracket can be removed, the generatar must be
taken off.

To remove the stator, take off the three nuts and
pull the generator lead through the rubber grom-
met in the front of the chaincase. Take care not to
damage the szator casing, when pulling the statar off
its studs. Mote that the stator unit is fitted with the
lead on the inside. ‘

The primary chain tensioner can now be taken off
but note that the small spacer is ficced on che rear
stud, '

Band back the rab of the lockwasher under the
engine shaft nut and unscrew the nut {righc-hand
thread). Pull off the rotor and take out che small
Woeadruff key from the shaft to aveid losing it

Using extractor tool 61-3583, the clutch sleeve can
now be freed from the tapered mainshaft, enabling
the cluteh chainwheel, chain and engine sprocket to
be withdrawn together.

SECTION BI3
INSPECTING THE CLUTCH

The four driving plates have segments of special
friction material which are securely bonded ta the
metal. These segments should all be complete, un-
braken and noc displaced. Even if there is no ap-
parent wear or damage to the plates ar segments,
the overall thickness of each segment should be
measured and if the extent of wear is more than
030 in. (75 mm.), the plates should be replaced.
Standard thickness is 167 in. {4241 mm.}.

The tags on the outer edge of the plates should be a
reasonable ficin the chainwheel slots and should not
be burred. Ifthera are burrs on the tags or the seg-
ments are damaged, the plates shouild be renewed.

The plain driven plates should be free from score
marks and perfectly flat. To check che latter, [ay the
plate an a piece of plate glass: if it can be rocked
from side to side, it is bucklzd and should be re-
placed.

Check the chainwheel slots for wear; if they are
corrugated or the testh are hooked and chin, the
chainwheel should be replaced.

Check the chainwheel roller bearing for up and
down movemenc. Slight play is permissible buc
if exgassive, the bearings should be renewed.

Fig. B12. Removing clutch
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Fig. B13. Clutch exploded

SECTION Bl4
CLUTCH SHOCK ABSORBER UNIT

To inspect the shock absorber rubbers which are
within the cluech centre, take out the four counter-
sunk head screws adjacent to the <lutch spring
heousings and prise off the recaining plate.

The rubbers should be quite firm and sound, and
should not be disturbed unless wear or damage is

suspected.

When reficting the shock absorber rubbers it may
be found necessary ta use a lubricant, in which case

a liquid soap is recommended.

Do not use gil or grease.

SECTION BI5
GEARBOX SPRGCKET

Access to the gearbox sprocket can only be obtained
when the clutch assembly has been removed.

Take out the six screws holding the circular plate
at the back of the primary case, break the joint and
remove the plate with its oil seal. (See Fig. B14).

Look for signs of oil leakage down the back of the
cover. |f leakage is evident, change the oil seal,
taking care to see that it is fitted the correct way
round with the lip of the seal to the inside of the
primary case.

A felt washer is fitted between the circular plate and
the sprocket fixing nut, preventing the entry of gric
which may damage the small cil seal. If the washer
no longer appears serviceable, replace it.

814

Fig. B14. Gearbox sprocket cover
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If it is necessary to change or renew the gearbox
sprockee, first place a length of chain round the
sprocket and lock in a vice ar with a suitable balt,
then flatten the tab washer and unscrew che large
nut. The sprocket can now be pulled off che main-
shaft splines.

If the oil seal is suspected of being faulty or leakage
has accurred ic should be renewed. Check that che

sprocket boss is not worn or damaged as this would
quickly damage a new seal.

If the sprocket boss is smooth and not scored it can
be replaced, but lightly il the boss to avoid damag-
ing the seal as che sprocket is pressed home.

Reassemble in the reverse order but do nac amit to
turnche tab washer over che nut after tightening.

SECTION Bl6
CLUTCH OPERATION

As already indicated, the clutch, being part of the
transmission system, carrigs pawer o the rear
wheel, but by separating che driving' and driven
plates this connection is broken.

The disengagement is achieved by operating the
clutch laver, the fores imposed being transmitted
via the clutch cable to che clutch lever in che timing
case. The lever, working on the rack-and-pinion
principal, drives the push rod through the hollow

gearbox mainshaft, forcing the pressure place our;
so campressing the clutch springs and freeing the
places.

Te ensure smooth clutch operation, it is essencial
that the spring pressures are equal and that the
pressure plate runs “'true’’,

See Section B17 for details of clutch adjustments,

SECTION BI17

REASSEMBLING THE PRIMARY DRIVE

Place the felt gric protection washer in position
against the sprocker securing nut and replace the
circular cover, using a new paper gasket jointed an
one side only.

If the cluteh sleeve has been remaoved from the chain-
wheel, smear the sleeve with grease and place the
15 rallers in position. Mow, slide the chainwheel
aver the rollers and fic che clutch centre over the
splines of the slesve.

Pass the stator lead through che frant of the primary
chaincase and clip in position behind the cylinder
base. This operation may be found difficult if lefc to
a later stage.

The engine shaft distance piece should nat have been
disturbed, but if it was removed for any reasen. it

 must now be rafitted with the chamfered side out-
wards.

Fig. B15. Fitting primary drive
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See that the Weodruff keys are fitted to both main-
shafts and that they are a good fit in the keyways.

Place the primary chain around both the engine and
clutch sprockets, pulling the chain raut.

Pick up the engine sprocket, chain and chainwheel
with both hands and slide the sprockets on to their
respective shafts. It will be necessary to turn the
clutch chainwheel to locate over the keyed shaft.
Place the thick washer with the recess outwards in
position against the clutch sleeve, then che tab
washer and fixing nut. After tightening the nut,
lock in position with the tab washer.

Replace the clutch plates, starting with one plain

then one segmented plate and so on alternately,
there being five plain plates and four segmented
plates. Insert the clucch push rod into the hollow
mainshaft.

Place the pressure plate in pasition and fit the four
spring cups wich springs, which should be of equal
length. If in any doubt about the condition of the
springs, replace then since they are quite inexpen-
sive.

Fig. B16. Chain and pressure plate adjustment

B1s

Screw on the four spring nuts (P) Fig. B16, with a
slotted screwdriver until the first coil of each spring
is just proud of its cup.

If the springs are compressed excessively, the
handlebar lever will be stiff to operate. On the
ather hand, if the spring pressure is insufficient the
clutch will tend to slip. Check the accuracy of the
spring setting by declutching and depressing the
kickstart lever, when it will be seen if che pressure
plate is runnning '‘true’’ or not. If necessary, adjusc
each nut accordingly to correct any “run-out’’.

When the spring setting has been determined the
clucch mevement ¢an be adjusted by means of the
central screw and locknut on the pressure plate.

Replace the rotor on ta the keyed engine shaft with
its “'Lucas’’ marked face outwards and fic cthe tab
washer and nut.

Turn the tab over the nuc after tightening securely.

Replace the primary chain tensioner on to the lower
stator studs (E), Fig. B16, and fit the small spacer on
to the rear stud. Some earlier engines were fitted
with plain stator studs, the top one having ane long
spacer and the rear one, two small spacers.

Fit the statér on to its studs with the cable on the
inside, at the front, and secure with the self-locking
nuts. Adjust the primary chain tensioner to give
approximately L in. free play on the top run of the
chain basween the sprockets.

Having completed the assembly of the primary drive,
the primary cover can now be replaced. Apply
jointing| cement to both faces of the chaincase
and, using a new gasket, replace the cover. Ensure
that the fixing screws are fitred in their correct
positions and that the rear chain oiler is replaced.

Sea chat the oil level and drain serews are correctly
located in the lower edge of the case and are fitted
with aluminium washers.
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SECTION BI8

REMOVING AND REPLACING THE CONTACT BREAKER

The contact breaker assembly is located behind che
chromium plated circular cover on the right hand
side of the engine. Access to the contact breaker
assembly is gained by removing the chromium cover
which is held by two screws.

The assembly comprises the contact breaker place,
on which are mounted the contacts. An oil seal is
ficted in the back of the housing and prevents il
from reaching the assembly. The automatic advance/
retard unic, mounted behind the plate, consists of
two spring-loaded bob-weights coupled to the con-
tact breaker cam and is secured by one central bolt
and washer,

Secondary bracket screws
Contact adjusting screws
Eccentric screws

Secondary bracket scraws
Eccentfic SCrews

Pillar balts

Fig. B17. Contact breaker unit

Central

Bearing

Bob weight

Fig. B18. Automatic advance unit
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Securing Bolt
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The bob-weights, when the enginz is stationary,
retain the contact breaker cam in tha fully retarded
pasition.

As the engine revelutions increas 1. centrifugal ferce
carries the bob-weights cutwaids progressively
turning che cam into the directicn of rotation, thus
advancing the ignition,

The elongated hales in the contact plate enable che
plate to be moved backwards and forwards around
the cam, so providing a means of fine adjustment for
ignitian timing.

REMOVYING THE CONTACT BREAKER

Disgonnect the contact breaker [2ad at its snap con-
nectar, unscrew the two pillar bolts and take off the
plate complete with contacts and <cable.

To remave the auto-advance unit and cam, first cake
out the central fixing belt then free the unit from its
taper with service tool §1-3761.

Avoid remaving the auto-advance unit unnecassarily
as the timing will have to be reset. During re-
assembly refit loosely and recime the igniton as
detailed in Section 828.

CONMNTACT BREAKER POINTS

To remove the contact peints, remave che nut,
nylon insulating sleeve and contact breaker lead.

Thig releases the moving contact wich the nylon heel
whith can then be lifted clear of the steel pivet, The
contact adjusting screw (see Fig. B17) should be
removed and the fixed point lifted clear of the
secandary backplace.

When replacing, do not omit to fit the fibre washer
berween the moving point spring and fixed point
plate.

It will now be necessary to reset the contact points
gap! Turn the engine uncil the nylon heel is on the
cam|at the seriba marking, slacken the contact screw
and| turn the eccentric screw uncil, checking
with a feeler gauge at 0.015 in. (0.381 mm.), the gap
is correct. Retighten the contact screw,
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It is advisable to check the ignition timing after
carrying out any adjustment to the contact breaker
points as a variation in the contact points gap tends
to alter the timing. Widening the points gap ad-
vances the ignition; closing the gap recards che
ignition. Although this variation is very slight. it

must be remembered that accurate timing is im-
perant. ’

See Section B28 for full derails of ignition timing,

SECTION BI9
TIMING COVERS

To obtain access to the timing gears or the gearbox
components it will be necessary to remove the
covers on the timing side of the engine. lt will be
assurned that the primary drive has been dismantled
as described on previous pages.

To remove the outer cover, first take off the gear-
change and kickstart pedals, then take out the ten
cover retaining screws, noting their respective
lacations. The cover, complete with contact braker
plate and clutch operating mechanism, can now be
withdrawn, exposing the auto-advance unit and kick-
start mechanism. MNote chat the contact breaker lead
is held by a spring clip under one of the inner timing
COVEF SCTEWS.

If the clutch operating lever is to be removed, care
must be taken to avoid losing the operating rack and
ball which are loosely located on the inside of the
Duter cover.

Fig. B19. Remaving outer timing caver

It is not necessary to remove the kickstart quadrant
ar spring unless they require attention.
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Cut if needed, free the spring from the kickstart
spindle and withdraw the quadrant complete with
layshaft needle bearing. When fitting a new spring,
first locate the hooked end of the spring in the
quadrant slot then “*wind-up'’ the spring in a clock-
wise direction and slip the eye of the spring on to its
stud. The quadrant bush is a push-fit into the outer
timing cover.

Remave the concact breaker auto-advance unit as
described in Section B18.

Fig. B20. Kickstart anchor bolt

Take out the seven fixing screws and note chat the
breaker cable clip fits under the uppermosc central
fixing screw. Also unscrew the kickstart spring
anchor bolt (see Fig. B2C). The inner cover joint can
be braken by tapping gently around the edges with
a mallet.
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The cover, complete with kickstart ratchet, gear
cluster and gearchange assembly can now be eased
away, leaving the oil pump and timing gears expeosed.

Take care not to lose the loose fitting thrust washer
on the end of the layshaft.

Mote that the camshaft bush in the cover is located
by a small peg to ensure correct alignment of the oil
holes during reassembly. Check chat the oil szals in
the covers are not damaged and are fit for furcher
use.

During engine dismantling, the oil pump need not
be remeved unless it is known te be faulcy.

Use a suitable bar threugh the connecting rod o
lock the flywheel, flacten the tab washer under the
crankshaft nut dnd unscrew the nut which has a
normal right-hand thread.

Pull off the crankshaft pinicn, using extractor MNe.
80-3773 wich appropriate legs. The oil pump worm-
drive need not be disturbed unless furthar engine
dismantling is to be carried out, in which case the
extractor should be used wich the special legs.

: ;ﬂ‘:\ o}

Fig. BIl. Removing inner timing cover

SECTION B20
REMOVING AND REPLACING OIL PUMP

Unscrew the two self-lacking nuts from the main
body of the pump and pull the pump off its studs,

It is not advisable to dismantle the oil pump unless
it is suspected that there is possible damage caused
by neglectad periodical il changes.

Full details of dismantdling and rebuilding the oil
pump|are given in Section AT1.

Ensure thac the joint faces are clean, apply a smear
af grease to a new gasket and place che gasket in
position on the crankcase face. Locate the pump
over the studs. replace che fixing nuts and tighcen
evenly o a tarque wrench setting of 7 |b, /ft.

Fig. BZX. Remaving the timing pinion
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SECTION B2I

TIMING GEARS AND TAPPETS

Careful examination of the timing gears will show
that there are marks on the faces of the gears,

adjacent to the gear teeth.

These marks are to assist in correct reassembly, so
ensuring precise valve timing. Itis good practice to
familiarise oneself with them before removing the
gears (see Fig., B23).

Fig. B13. Tim.ing marks

The removal of the crankshaft pinion and il pump
wormdrive is described in the section dealing with
il pump removal.

Pull the camshaft, with pinion, fram its location in
the crankcase and allow the tappets to fall clear. The
pinion is a push-fit on to the keyed end of the cam-

shaft.

Examine both ends of each tappec for signs of wear
ar chipping and make sure chat they are quite free
to mave in their locations in the crankcase. [f there
are signs of “'scuffing” on the feet, they should be
replaced. If this is so the camshaft must alse be
examined as this may be damaged oo,

Fig. B24. Correct fitting of tappets

Maote that one end of each tappet foot has been made
slightlychinner than the ocher. When refitting, itis
most important that this end faces towards che front,
as indicated in Fig. B24.

Reassembly of the timing gear is the reversal of the
above procedure for dismantling, but care must be
taken fo match the timing marks on the pinions.

SECTION B22

DISMANTLING THE GEARBOX

GEARCHAMGE MECHANISM

First remove the timing covers, as detailed in Section
B19.

Press in the cam place plungers and withdraw the
gearchange quadrant complete with spring.

B0

The spring-loaded plungers are retained by a small
plats, secured with one screw.

The gesrchange recurn spring pivot bolt need not be
disturbed.
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Fig. B15. Gearchange mechanism

Take out the large split pin from the ocutside of the
cover and withdraw the cam plate pivot pin. This
job will be simplified if a suitable bolt is screwed
into the pin enabling the pin to be extracted with
pliers (see Fig. B26).

T

By
il

Dl|| )
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Fig. B16. Remaving the cam plata pivot pin

The cam plate can now be withdrawn from its sloc,
complete with selector forks and spindle, the lay-
shaft with fixed top gear, second gear and sliding
gear (third), and the mainshaft sliding gear {second).
The large layshaft low gear with ics bronze bush can
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now be removed. Note that the top face of the cam
plate is stamped with a lecter T (see Fig. B28) to
ensure correct reassembly.

Check the cam plate for wear in the cam tracks and
the plunger “windows",

Also check that the quadrant plungers are not
chipped or worn and are quite free in cheir housings.

The cam plate locating spring plates are secured to
the gear-side crankease half with two small bolts. If
they are damaged or nolonger retain cheir tensions,
then they must be replaced,

GEAR CLUSTER

Proceed as detailed abave, when it will be seen that
only the mainshaft with its third and low gear,
reamins on the inner timing cover.

To remove first grip the shaft in a vice using soft
metal clamps, unscrew the kickstart ratchet nut
then take off the special washer, spring, ratchet
pinion, sleeve and driving pinion. The gearbox
mainshaft can now be withdrawn fram the cover
bearing, together with its low gear and chird gear.

Fig. BI7. Kickstart ratchet

The smailer gear is a press-fit on to the shaft, so
retaining the larger gear which has a spacer between
it and the end of the splines,

If it is necessary to change eicher of these gears, the
shaft must be pressed ouc of both gears at the same
time, an operation which requires a good press
praperly mounted on a workbench.
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The layshafc second gear is held against che fixed
gear {high) by one circlip. ~

When examining the gears, look for cracked,
chipped or scuffed teeth, the latter will show (if
present) on the thrust faces of the teeth.

GEARBOX BEARINGS

When examining the gearbox bearings and bushes
for wear, do not overlock the bronze bushes In the
fayshaft low gear and che mainshaft high gear. The
mainshafc high gear is still in the crankase at this
stage.

The layshaft has needle roller bearings at each end,
ane in the crankecase and one in the kickstare quad-
rant boss.

The mainshaft has two ball journal bearings, one at
each end. To gain access to the left-hand bearing,
first remove the gearbox sprocket (as detailed in
Section B15), then drive the high gear sleeve pinion
through into the gearbex.

After prising out the oil seal, the bearing can be
pressed out from the inside of the cover.

Note. Before attempting to remove any bearing or
bush from an aluminium case, the case should first
be heated. The bearing can then be pressed out and
the replacement fitted whilst the case is still hot.

The right-hand mainshaft bearing can be pressed out
from the inside of the inner cover, after first remaov-
ing the circlip.

GEARBOX REASSEMBLY

It will be assumed that all bearings, bushes and oil
seals have been replaced as necessary.

If it has been removed, replace the cam plate, correct
way round, in the cover slot (see Fig. B28 for gui-
dance), insert the pivot pin and secure with the siit

pin.

Insert the mainshaft fitted with its low gear and
third gear, into the cover bearing, replace the kick-
start ratchet assembly and secure with the fixing nut.
It will be necessary to hold the mainshaft in a vice,
using soft metal clamps, to tighten the nut fully.

B12

Fig. B28. Showing camplate marking

Halding the cover face down, place the layshaft low
gear with its shim (C) Fig. B29, and sliding gear
(¢hird) in position on the cover. Fitits selector fork,
the roller being located in the lower cam plate track.

Next fit the mainshaft sliding gear (second) with the
approptiate spacers (see page B23). Replace its
selector fork and locate the fork roller in the upper
cam track. Insert cthe spindle through the selector
fork bosses and locate in the cover.

The layshaft, with its remaining two gears (fixed
high gear and second gear) can now be passed
through the gears en the cover. into the kickstart
boss nezdle roller.

Fit the gearchange return spring to the quadrant
and replace the assembly in the cover, locating the
spring loop over the pivot bolt. It will be necessary,
whilst karrying out this operation, to press in the
plungers with a suitable flat-bladed instrument,
before finally engaging the plungers with the cam
plate ‘‘windows'’ as the quadrant is pressed home,
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Fig. B29. Gear cluster exploded

A thrust washer (D) is fitted to the driveside end of Before proceeding with engine assembly, check the
the layshaft when there should be just perceptible gear selection for correct operation.

end float. The mainshaft, being locked to the inner
cover, does not need checking for end float but
axcessive movement between the gearsand the ends
of the splines must be corrected by fitting the appro-
priate spacers. See Fig. B29 for position of each
spacer, the thicknesses and part numbers of which
are as follows:—

>

093/.094 in. (40-3020);

.098/.099 in. (40-3126);

1037104 in. (40-3127).

B. .070/.071 in. (40-3119);
075/.076 in. (40-3019);
080/.081 in. (40-1120).

C. Standard shim (40-3158).

D. .078/.080 in. (41-3072);

-{JEEH'I-DES in. (41 -]ﬂ?4:|_ Fig. B30, Fitting the gearchange quadrant
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SECTION B23

SPLITTING THE CRANKCASE HALVES

Before atcempting to part the crankcase halves, first
remove the primary drive assembly, timing covers
and timing gear as described on previous pages.

Working on the primary side of the crankcase, first
reomove the thres bolts at the lower front of the
casa then take off che four stud nuts; two from the
centre of the case and two from the cylinder
base.

The sump filter and the oil pipe union may be lefton

the crankcase unless they require cleaning or re-.

placement.

Remove any Woodruff keys which may still be in the
shafts, noting their particular locations, and break

the crankcase joint by tapping gently wich a hide-
mallec.

Do not attempt to prise the crankcase halves apart
by using a tool between the joint as this will anly
damage the joint faces. The best methed to use is to
tap the gear-side shaft with a hide-mallet, so enabling
the drive-side half of the case to be drawn away
complete with flywheel assembly. The flywheel
assembly can now be carefully tapped out of che
drive-side case. Take care not to lose the gear-side
shaft spacing shim.

Do not omit to replace che oil seal for the drive-side
bearing.

Fig. B31. Removing a Woodruff key

B24

Fig. B31. Splitting the crankcase
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SECTION B24

CRANKSHAFT AND BIG-END

Remaval of the connecting rod from the crankshaft
is quite straightforward but, to assist in correct re-
assembly, it Is recommended that the rod and its
cap are marked. Using a suitable tube spanner,
unscrew the cap retaining nuts 3 turn at a time to
avoid distortion, then withdraw the cap and con-
necting red. When extracting the bearing shells,
note that they are each located by means of a small
tag.

If the shells appear to have worn considerably or are
badly scored, then it will be necessary to regrind
the crankshaft journal for use with undersize shells,
as indicated in the chart below.

Mote. Replacement bearing shells are prefinished
to give the correct diametrical clearanca on a suit-
ably reground journal. On no account should the
shells be scraped or the connecting rod and cap
joint faces be filed.

To facilitate re-grinding of the crankshaft, the fly-
wheels must first be detached. Four special belts,
of two different sizes, secure each flywheel to the
erankshaft webs. Nate that the right-hand flywheel
contains an oil sludge trap and is fitted with a

screwed plug. When refitting, apply a small amount
af Triumph "Loctite’ to the threads of che bolts.
It is most impartant that che radii ac the inner faces
of the journal remain at .070/.08C in.

On completion of regrinding, che appropriate under-
size must be clearly marked on the outer face of
each crankshaft web.

Fig. BJ3. Removing a flywhee|

Bearing Shell
Marking Suitable Crankshaft Journal Size
Standard 1,4375 in. 36,5125 mm.
1.4380 in. 36,5252 mm.
First regrind —, 010 in. 1.4275 in. 36,2585 mm.
! 1,4280 in. 362712 mm.
Second regrind|  —,020 in. 1,4175 in. 36,0045 mm.
j 1,4180 in, 36,0172 mm.
Third regrind —030in. 1,4075 in. 35,7505 mm,
1,4080 in. 35,7832 mm.
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SECTION B25

FLYWHEEL BALANCING

If a new or reground crankshaft or flywheals have
been fitted, che assembly should then be re-balanced.
Flywheel balancing is a skilled operation and should
not be undertaken by anyone other chan an expert
mechanic having access to the necessary equipment.
The equipment required is a drilling machine with
depth stop and knife-edges. The rollers must be set
perfectly horizontal. To ensure accurate balancing,
a weight equivalent to 387 of the reciprocating
weight (part No. 6§1-3809) must be arrached to the
crankshaft journal.

Place the crankshaft centrally an o the rellers and
revalve a few times. Allow the assembly to come to

rest then mark the lowest point on the flywheels .

with chalk. This will indicate the heaviest part of
the assembly.

The next step is to find the amount of out-of-balance
so, plasticine is applied to che rim of each flywheel

diametrically oppesite the heaviest paint {marked
with chalk), uncil che assembly remains stationary
when placed in any paosition on the rollers.

The whesdls must now be drilled at the heaviest
point to remove metal equivalent in weight to that
of the plasticine.

Drilling should be confined to the thicker porcion of
each flywheel, opposice the balance weight, and
must be carried out equally on the periphery of both
wheels. The holes must not be deeper than  in. or
be more than 3 In. in diameter. Obviously, it is
wiser to start with a smaller diameter hole which
can be opened out if necessary, than to start with a
large hole and find that too much metal has been
removed.

Finally, thoroughly wash the assembly in paraffin
and chack that the oil-ways are free from blockage.

SECTION B26
REFITTING THE CONNECTING ROD

The need for cleanliness cannot be overemphasized
and, as the various parts are assembled, all bearing
surfaces should be coated with clean engine oil.

Place the new bearing shells in both the connecting
rod and cap, making sure they are seared carrectly,
Fic the rod to the crankshaft journal and replace the
end cap. After checking that che marks on the rod
and cap correspond and that the rod is the right way
round, insert the bolts and tighten the new self-
locking nuts to a torque setting of 25/27 Ib. /ft.

Using a pressurs oil can, force clean oil through the
drilling, at the right-hand end of the crankshaft until
it is seen to issue from around the big-end bearing,
thus indicating that the cil-ways are not blocked and
are full of oil.

Bl

Fig. B34, Fitting a bearing shell
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SECTION B27
REASSEMBLING THE CRANKCASE

Assuming that the bearings, bushes and oil seals
have been checked and, where necessary, replaced,
the crankcass can now be reassembled,

The crankshaft endfloat should be between 002 in.
and 005 in. This is controlled by shims fitted be-
tween the crank web and the inner face of the right-
hand bearing. The shims are available in thicknesses
of .10 in. (40/68) and .015 in. (40/49). If, howaver,
the original crankshaft is being refitted, it will only
be necessary to see that che shims are replaced.

Place the crankshaft assembly into the drive-side
case. This operation will be simplified if the case is
supported on a large block of wood, deep enough to
keep the and of the shaft clear of the workbench.

Apply a thin coating of jointing compound to the
joint faces of zach crankcase half and fit the gearside
case. Replace the three bolts acthe front of che case
and the four nuts (two at the base of the cylinder
and two in the primary case).

Tighten bolts and nuts evenly, to aveid distorting
the jgint faces.

Check that the crankshaft assembly rotates quice
freely. If it does not, then the alignment may be
incorrect and the cause of the trouble must be
rectified.

Fit the engine shaft sprocket distance piece and the
oil pump worm drive thruse washer, sach with its
chamfered face outwards. The sprocker distance
piece is available in three thicknesses to provide
accurate alignment of the primary chain in relation
to the clutch sprocket. The sizes are as follows:—

1294/.297 in.; 309/.312 in.; .324).327 in.

Reassembly fram chis point is described in the pre-
vious|sections, but do not omit to replace the keys
in tha ends of cthe shafts before fitting the piniens or
sprockets.

SECTION B28

IGNITION TIMING

Before carrying out any check on the ignitien tim-
ing, the contact points gap should firsc be checked
and, if necassary, re-adjusted as described in Section
B18.

Remove the sparking plug to enable the engine to
be rotated without any resistance dug to compres-
sion. If the engine is in the frame, it will also help if
top gear is obtained, so that the engine may be
turned either backwards or forwards by rotation of
the rear wheel.

Before checking the ignition timing, the piston must
first be set at the recommended position before top
dead centra on its comprassion strake (both valves
clased).

Remave the small inspection cover at the forward
end of the primary drive case to expose the generator

Fig. B35. Showing rotor marking
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rator. It will be seen that a timing mark is scribed
on to the face of the rotor ‘and that a pointer is
mounted at the base of the inspection aperture (as
shown in Fig. B33).

Rotate the engine slowly until the pointer coincides
with the timing mark to obtain the correct piston
setting.

At this stage che auto-advance unit should be freed
from its taper and rotated until the contact points
are about to open. This will give an approximate
setting on which to bass the final ignition timing.

SETTING THE CONTACT BREAKER CAM

The simplest way to set the ignition timing, is 1o set
it scatically. i

Unfortunately, due to manufacturing tolerances this
is not the Ideal because, whilst it will set the timing
of the engine for tick-over speeds, the firing at wide
throttle openings will vary due to differences in the
amount of automatic-advance.

The automatic-advance functions by centrifugal ferce
acting on spring-loaded bob-weights which will
advance the ignition timing as the engine revolutions
rise. Since exact timing accuracy is required at
operating speeds it is better to time the enging in
the fully advanced position so transferring any var-
jations in the firing to the tick-over or low engine
speeds when it can least affect the perfarmance.

Whilst secting the ignition timing, therefore, the
contact breaker cam must be locked in the fully
advanced position.

Fig. B34, Setting the contact breaker cam

B8

Carefully remove the central fixing belt (3) with
washer from the contact breaker cam (2} and tem-
porarily fit. another washer (1) having a hole just
large enough to clear the cam inner bearing (see
Fig. B3§), thus allowing the washer to bear against
the top face of the cam.

Replace the bolt, but before tightening, rotate the
cam inl an anti-clockwise direction until the bob-
weights are fully expanded, hold in pesition and
tighten the bolt. Care must be taken during this
operation to avoid releasing the whole mechanism
from its location,

SETTING THE IGNITION TIMING

Having locked the contact breaker cam in the fully
advanced position and with the rotor timing mark
set at the pointer, the ignition timing can now be set.

An accurate means of checking the opening of the
contact peints can be made by connecting 2 battery
and bulb in circuic with the points (see Fig. B37).

Artach cne lead between the 'C7 spring and the
batcery terminal. Take 2 second lead from the other
batcery terminal to a bulb, then from che base of the
bulb to a good earthing point on the machine.

As soon as the contact points ppen, the circuit will
be broken and the lights will go out.

Loosen the contact breaker plate pillar bolts and
rotate the place either backwards or forwards unil
the points are just apening,

Hold the plate in this position, tighten the pillar
bolts and re-check the setting. There should be no
chang# in the fully-open gap setting.

Do nat forget to remove the large washer, fitted
tempgrarily behind the contact breaker fixing balt,
otherwise the auto-advance mechanism will be
inoperative,

The impartance of accurate ignitien timing cannat
be over emphasized. Care and patience must be
taken to ensure that the final setting is in accordance
with the recommended figures.
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Fig. Bi7. Battery and builb in circuit

Many dealers possess scroboscopic equipment
especially designed for setting the ignition timing of
engines accurately, and ifany difficulty is experienced
in abraining the'correct setting as detailed above,
advantage should be taken of this service.

CHECKING THE IGNITION TIMING
WITH A STROBOSCOPE

If the contact breaker setting has been complecely
lost ar if the engine has been dismantled a basic static
check and preliminary setting as detalled in previous
pages, must be made in order to facilitace engine
starting for the strobe check.

To proceed, remaove the small inspection cover at
the forward end of the primary drive case expose
the gznerator rotor and ignition painter.
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Connect the strobelight to a suitable 6 volt battery
and attach the high-tension lead to the spark plug.

Start \che engine and direct the light on to the
generator rotor. If the ignition timing is correct,
the pointer and the mark on che rotor will line-up
when|the engine exceeds 3,000 revs per minute,

Caorrect any wariation by adjusting the contact
breaker plate as detailed in the previous section.

A minute degree of adjustment can also be obtained
by altaring the contact points gap. By increasing
the gap by .00 in. the timing will be advanced by
1 degree. By closing the gap by 001 in. the timing
will be retarded by 1 degree.
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SECTION C
CARBURETTER

INDEX

DESCRIPTION

STRIPPING AND RE-ASSEMBLING THE CARBURETTER
IMSPECTING CARBURETTER COMPOMEMNTS

POINTS TO NOTE

TRACING FAULTS

CARBURETTER ADJUSTMENTS

CORRECTING MIXTURE

TUNING THE CARBURETTER
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Fig. 1. Carburetter expioded

64



CARBURETTER

DESCRIPTION

The TRI5W is fitted with an amal carburetter, in-
corporating a concentric float chamber.

The carburetter, because of its jets and choke bore,
proportions and atomises just the right amount of
petrol and air which provides a highly inflammabla
mixture. The mixture is drawn into the engine and
ultimately burnc wichin the cylinder head and piston
crown, hence the term **combustion chamber.”’

The float chamber maintains a constanc level of fuel
at the jets and incorporates a valve which cuts off the
supply when the engine stops.

"The throttle, being operated from the handlebar
twist grip, controls the volume of mixture and chere-
fare the power.

When the engine is ticking-over, the mixture is
supplied by a pressed in pilot jec. Asthe thractle is

opened, via the pilot by-pass, the pilot mixture is
augmented by the supply from the main jet; the
initial stages being controlled by che taper needle
in the needle jet,

The pilot supply is controlled by a small, pressed in
Jet situared within the carburettar body. The jet
is not removabla,

The main jec does not spray directly into the mixing
chamber, but discharges through the needle jet into
the primary air chamber, and goes from there as a
rich petroljair mixture through the primary air
chake, into the main air choke. This primary air
chake has a compensating action in conjunction with
bleed holes in the needle jer, which serves the
double purpose of compensating the mixture from
the needle jet and allowing the fuel to provide a well
outside and around the needle jet, which is available
far snap acceleration.

SECTION CI

STRIPPING AMND REASSEMBLING THE CARBURETTER

Unscraw the air filcer, release che two fixing nues
and wichdraw the carburetter from its mounting
studs; it will not be necessary to detach the cable
from the ewist grip.

Take out the two Phillips-head fixing screws and
remove the carburetter top cover camplete with
throtele valve assembly. Compress the throttle
spring and remove the needle clip to release the
needle. Whilst sull compressing the spring, push
the cable downwards to release the nipple from its
location in the valve. Take care nottalose the needle
clip when taking off the spring and tcp cover. .

Unscrew the "banjo’ belt which securss the fuel
pipe “"banjo” connector to the float needle seating
black and withdraw the nylen filter.
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The float chamber is secured to the basa of the mix-
ing chamber by two screws with spring washers.
On removal, it will be noted that the float spindle is -
a press-fit incothe chamber bedy and that the needle
is retained in pasition by the rear forked end of the
floar,

The needle jet and main jet {with holder) can now
be unscrewed from the mixing chamber bass.

Take out the throttle stop adjusting and pilot air
adjusting screws and ensure that the small rubber
"Q"ring on each screw is in good condition before
replacing.

The floac chamber tickler consists of 2 spring and
plunger, splayed ac ane end to retain itin the mixing
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